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Biotechnology 1s a technology of great promise. It ofters us an
infinite number of wavs of combating hunger. securing health and
conserving our environment: concerns of crucial importance to the
developing countries. UNIDO shares those concerns and is determined
to harness the best resources to pave the way tosustainable development.
Internationalization is a critical factor in that process. Centres. suchas
the International Centre for Genetic Engineering and Biotechnology.
a major UNIDO project. provide an all-essential forum for effective
international co-operation. They constitute an enabling scientific and
educational environment for researchand development intothe pressing
needs of developing countries. The Centre not only ensures aceess to
state-of-the-art rescarch and equipment. but it also disposes of a
critical mass of scientific statf and can offer advanced training. By co-
operating through the Centre with their counterparts in developed
countries and engendering asense of true partnership and dialogue. the
scientists in developing countries not only remain at the cutting edge
of a new technology. but they also help to keep it sharp and cetfective.
In the three vears since it started operations atits provisional facilities
in New Delhiand Trieste the Centre has produced asignificant volume
of work of admirable quality. The 1990 Report of ICGEB bears
testimony to the toresight and commitment of those who contributed
to its establishment.

Domingo Siazon Jr.,
Director-General, UNIDO




ICGEB ix not intended to be just another molecular biology
laboratory. but one that is dedicated to the needs of developing
countrics. In particular. it attempts to bring to them the benetits of
modern biotechnology . through state-of-the-art training and rescarch.
relevant the their specific needs. ICGEB represents i progressive and
comprehensive approach to international development. It aims at
helping the developing nations to help themselves and holds out the
prospect of alleviating some of the problems that have for so long
hampered their socio-cconomic advancement.

Theactivities of ICGEB are geared to developing the basic rescarch
capabilitics of its member countries. inaddition to increasing awareness
inbiotechnology. The rescarchactivitiesof the ICGEB twin laboratories
in New Delhi and Trieste. the complementary training schemes and
the Centre’s  Collaborative Rescarch Programme with its affilisted
centres ensure that significant numbers of scientists are trained in the
most recent theory and techniques. always inthe context ot the specific
problems of their countries. The underlyving idea is to circumvent the
problems that impede the developmentand application of biotechnology
in developing countries. by acting as a central resource of expertise
and facilitics of the highest quality.

The basic model for ICGEB was the International Centre for
Theoretical Physics (ICTP). established in Trieste as a joint IAEA
UNESCO ctfort in 1964 to provide iraining in physics for scientists
from developing countries. to help the developing world to help itself
through science. and to establish Trieste as a preferential forum for co-
operation between industrialized countries and the Third World.
ICGEB. beinginvolved inascientificactivity of typically experimental
nature. has obviously ditferentiated its training approach. but its
philosophy is common to that of ICTP.

A final comment on the international character of the ICGEB: the
staft and rescarch tellows of the two Components come from 23
countries. The persons involved inthe long-term training are exclusively
from member countries. whereas the scicntists are seleced purely on
the basis of their professional excellence (giving preference tymember
countries only when persons of comparable ability are identified).

The scientitic activitics in the two Components. after the definition
of the rescarch programme and the basic organization of the two
laboratories. began only at the start of TUSK. Three vears later.
significant progress has been made to warrant the publication of the
1990 1CGEB Activity Report.

Arturo Falaschi,
Director ICGERB
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ICGEB operates through the following instruments:

Research Programme: In New Dethiand in Trieste the laboratories have been organized both in
terms of technical and administrative infrastructures as in terms of actual rescarch activity. 6 Rescarch
Groups are operational in New Dethizand 7 in Trieste. In Trieste the new Head of Component has taken
his function in July 1990,

Short-term Training Programme: 12actuvities (practical and theoretical courses and w orkshops)
have been held i the two Components and in other laboratories of Memiber Countries. particularly in
Aftiliated Centres. 15 such activities are programmed for 1991,

Long-term Training Programme: A\ total of 29 new fellowships have been assigned in 1990110
the two Component laboratories. and in selected Talian Laboratories. A new batch of applications is
now under sereening. i is proposed that this programme will be Turther enlarged. in parallel wiih the
increased availability of laborators space i the two Components. and will be extended o pre-doctoral
rescarch programme.

Collaborative Research Programme: I8 Collaborative Rescarch Projects has ¢ beenapproved for
1990, for rescarch programmes in Aftilied Centres related 1o those of FCGEB. New proposals have
been received for J99T and are presently inthe peer review process,

Scientific Services: A number of services ave been activated Tor Atfiited Centres and other
Member Countries: these concern the synthesis of oligopeptides. sequencing ol proteins, sy nthesis ol
oligonuclenides. analysis of databases concerning sequences ol tiological macromolecules,




Introduction

The idea of creating an International Centre tor Genetic Engineering and Biotechnology (1CGEB)
was raised about ten vears ago within the United Nations Industrial Development Organization
(UNIDO). the UN ageacy establishzd to promote the industrial development of third world countries.
Several scientists advising UNIDO suggested that progress in genetic engineering technigues and
advanced biotechnology could offer possible solutions to the most pressing problems (health, nuetrition
and economic development) of the developing world. Biotechnological products give high returns on
investment in terms of energy. raw materials and capital expenditure. These teatures mike such
processes attractive tor the economic development of third world countries. In [982, at a conference
held in Belgrade. the ministerial representatives of 353 UNIDO member countries agreed on the
importance of creating “a centre of excellence for research and training in genetic engineering and
biotechnology addressed to the needs of the developing world™. The Centre was officially launched in
1983 with the signing of its Statutes by 26 countries. To date. the Statutes have been signed by 43
countries. It is stipulated in the Statutes that when 24 countries have ratified them. the ICGEB will
bece me an Autonomous Intergovernmental Organization.  In the interim. the Centre operates.
provisionally. as a special project of UNIDO. It is governed by a Preparatory Committee consisting
of representatives of its member countries. chaired by Ambassador Adolfo Tavlhardat from Venezucela.

The member countries of ICGEB. There are 43 in all.

Component Aftiliated Other member countries

host countries Centres

India Algeria Afghamstan Moroceo

ltaly Argentina Bhutan Pakistan
Brazil Bolnia Panama
Bulgaria Colombia Peru
Chile Congo Poland
China Costa Rica Senegal
Cuba Ecuador Spain
Egvpt Indonesia Sudan
Gireece Iran Thailand
Hungary Iray Trinidad & Tobago
Nigeria Ruw it Tunista
Venerzuela Mauritania Turkey
Yugeshavia Manritius Vietnam

Mexieo VAN




A Panel of Scientitic Advisers (PSA) comprising some of the most eminent rescarchers in genctic
engineering aad biotechnology has been set up to assist and advise the Preparatory Commitiee in its
ctlort to establish and subsequently guide development of the Centre. ICGERB has been established as
atwincentre having two component Exboratories.one in Trieste, ltaly and vne in New Dethi. India with
an addittonal network of affiliated centres in member countries. Direction of the Centre. as a whole.
resides i Trieste.

L.L. Cavalli-Storza (Chatrman)

AL Chakrabarty W.J. Rutter
P. Chambon 1. Salk
Panel of Scientific Advisers R. Haselkorm MS. Swaminathan
A. Rornberg C.C tun
J. Lederbery R. Wu
S. Narang F. Bolivar Zapata

In 1980 Prof. Irwin C. Gunsalus (Professor Emeritus of Biochemistry at the University of Hlinois,
IL. USA)wasappointed as Director of ICGEB. Subsequentiy. Prof. Arturo Falaschi (tormerly Director
of the Institute of Geneties of the Nattonal Research Council in Pavia. Iaiv) and Prot. Krishna K. Tewri
{Professor and Chairman of Molecular Biology and Biochemistry. University of California at Irvine.
CALUSA) were selected respectively as the Heads ot the two Trieste and New Delhi component
laboratories.

After three vears of dedicated service in the establishment of the basic activities of the Centre. Prof.
Gunsalus returned to the USAC and Prot. Falaschi was appointed a. Director. Prof. Francisco Baralle
(formerly Senior Lecturer at the University of Oxford. UK} was appointed Head of the Trieste
Component in September 9%,

In order to initiate the establishment of the Centre. the Preparatory Committee Liunched an Interim
Programmue that ran for a three-yvear period trom [986 10 TOSY. A Five-Year Programme with a budget
of USS36 million was initiated in July T9NY to allow for continued development of the Centre’s
facilities. recruitment of scientific staff. cte.. over the period 1989 to 1994,

To provide stability for its statt and unhindered continuation of the rescarch activities of the Centre
the Preparatory Committee dectded to treat the new programme as a rolling fise-vearone, in that itwill
be annually reviewed and extended by an additional year. In line with this principle. the programme
was extended in TY9 by i vear to M) June 1993 with additional resoarces prov ided by the Government
of Htaly.

Planned expenditures for the core activities of ICGEB
1 July 1990 to 30 June 1995

Total 1990 1991 1992 1993 1994 1995

Personnel 23303 LSI3 0 428N 4eTS 0 4N2S 0 5174 200N
CRP SAHN) ;0 FANN: AN [.000 [ ANH) N
Training N.013 RRR 330 Is9Ss 2080 Lolo 1136
Equipment 14335 1245 o004 2080 3231 24300 1463
Premises and Sundries 4.303 330 6H3Y RATH 1128 92N 402
Totai S350 42210 1000 rE4o 12270 1142 o2l

Faeures tor 1990 and 1995 Gre tor <oy months only

Freares i thousamds of 1SS




Research Programme




The Trieste component

FaCilitieS The Trieste Component and the direction of the ICGEB are located in the
Trieste Research Area (AREA ) arecenthy created science park in the outskirts
ot the city. Presently they are utihizing the FI building (1024 sqom). the |2
building (V30 ~q. mo) and the F building (350 sq. mo). which are part of the
original ofter of the Tabian Government.

The F1 butlding houses the administration tor the Centre and for
Component. the library . plus the laboratories tor the Cell - Molecular Biology
Group and the Virologey Group.

Building F2 houses: the stockroom. the dishw ashing and sterilization tacili-
ties. the Head of Component’s office. and the groups on Molecular Pathology
tmmunology. Protein Structure and Function. and Microbiology

The F building contains o techaical shop for mechanical and clectronic
works, more storerooms aid the chemical waste treatment Gacility

The W building (3400 squmLy has now started construction and s expected
to be available by the middle of 19920 When the W building is available the
ICGEB will retarn the F2 building o the Arei.

Entrance and outside view of the FI boilding. housing the divection of the Centre and part of the Taboratories of the ) rieste

Component. Phese are ncated in the Prieste Researei Aveaca vecentls created seience park in the optskicts of the city, T he final
. . . . . . h

premises will he completed in 992 and will consist of appreosimatels 700 m= of Labovators and office space.
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One of the laboratories of the Trieste Component.

Procurement Unit
Responsible Officer
Purchasing Assistant
Typist, Assistant

Tissue Culture Services
Responsible Otticer
Fechmician

Fechmicin

Computer Services
Responsible Ofticer
Assocate Rescarch Scientist

Francisco I)'cll'tl/l«'
Amn Crum
CGrazia Denardo Spina

Goeorgine awlhner Valle
Var Elena Lope:
Sulena Pole:

Santder Pongeor
Vark Vandivar
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Virology

Microbiology

Protein Structure
and Function

Molecular
pathology

Molecular
immunology

Senior Scientist

Associate Research Scientist

Junior Scientist
Junior Scieatist
Junior Scientist
Trainee
Technician

Sentor Scientist
Junior Scientist
Trainee
Trainee
Trainee
Trainee
Traince
Technictan
Tecnnician
Technician

Senior Scientist
Trainee
Traince
Trainee
Technician
Technician

Senior Scientist

(Head of Coniponent)

Junior Scientist
Junior Scientist
Junior Scientist
Junior Scientist
Trainee
Technician
Technician

Senior Scientist
Trainee
Technician

Lawrence Bunks
Georgine Faulkner Valle
Veronique Bouvard

Alan Storey

David Pim

Shang-Zhong Xi

Puolu Massimi

Curio Bruschi

Jucques Oberto
Prasert Suntinanalert
Maria Szakacs-Dobozi
Suarita Nazareth
Shoukar Purve:

Luis Rodriguez - Menocal
Simone U golini

Dale Ludwig
Muaristella Coglievina

Sandor Pongor
Alessandro Tossi
Gyorgy Simon
Jiamwen Zhang
Catherine Ludlow
Rudolph Paladini

Francisco Baralle

Sergio Tisminetzky
Renu Tuteja
Rodolfo Garcia
Eduardo Scodeller
Carlos Melo

Ginlia Devescovi
Bianca Rosa Guerra

Oscar Burrone
Heana Gonzalez-Rodrigue:
Sabrina Mancardi

Research Staff:
Laboratory Technicians:
Administrative Staff:
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Identification of

replication origins

Cell and Molecular Biology

A Falaschi. E.C. Toth. N Tuteja. M. Giacca. L. Zentilin, G.
Contreas. L.Y. Kang. D. Demirov. K. Rahman. F. Demarchi.
L. Marusic. P. Norio. G. Grassi. G.M. Sevenni. $. Diviaceo
A. Ochiem. ML Gutierrez

This programme addresses the study off the molecular aspects of the
rezulation of DNA replication in human cells. An anderstanding of this
phenomenon may bring important lighton the way by which higher organisms
develop normally from the product of tertilization to the adult individual:
turthermore it may bring Light on the breakdown of regulation which causes
the uncontrolled cell proliteration typical of tumoral growth. Finally. the
availability of functional rephication ongins mayv allow the construction of
new physiological vectors tor cloning m mamnualian cells.

Atunctional human DN A replication onigin has been located within 2 Kb
of 2 13.7 Kb genomie region from human chromosome 19, which had been
originallv cloned for its property of bemg rephicated within the first two
minutes after entry in' S phase of human HLOO cells synchronized with
aphidicolin. Most of the 13.7 Kb sequence was determined.

The movement of the replicative fork inside this large DNA region will
be foltow ed inorder o identify wiath the highest possible resolution the actual
site where the replication machiicry s assembled. The exactinitiation site
will be determined by physically mapping the elongation of density labelled
DNA by hivbridization and quantitative PCR experiments. using. as probes,
subcloned fragments of the region and specific oligonucleotide primers.
respectively.

time trom entry

Laocalization of an origin of DNA peplication of human cells. The DN ssathesized at the very onset of the S-phase in
ssnchronized HLOD cells was isolatcd and hy bridized to different DN A probes cncompassing s potatise replication ovigin, The
intensity of the shading and the sumbers indicate the extent of by bridizaton with the probes whose colatis e positions in the
chramovome are indicated in the upper portion of the figure. This portion of the chromosome is beavils transeribed and the
thice main transeripts are indicated by the black arrows,  The eeplication appears to start within the DNV region
corresponding to probe pSEI0.

in S-phase

(0.5 11g'm1 aphidicolin)
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Regulation of gene
expression around
an origin

Construction of
novel linear vectors
for human cells

Purification of
DNA helicases
from human cells

The region around the origin is heavily transeribed. giving rise to several
tramscripts. some of which are dilferentially expressed in various cell lines
and tissues. The upstream region of the two magjor mRNAS was character-
ized in detail. Itcontains a 600 bp long CpG-rich arca with the properties of
an HTF iskand. Atone extreme of this region and very close to the presumed
origin. a 17 bp sequence was located. which specifically birds to nuclear
proteins. This sequence contains the core dvad sy mmetry clement CACPuTG.
abinding motif which constitutes a general cis-regulating clement conserved
throughout evolution as the target of a number of nuclear factors that share
the same DNA binding specificity albeit in the context ot ditferent functions.
In particular. it is analogous to the upstream clement of the Major Late
Promoter of Adenovirus 2. and is found present in the Long Terminal Repeat
(LTR) of the Human Immurodeticiency Virus tvpe 1 (HIV-1). South-
Western type experiments revealed that at least three ruclear proteins are
able to bind specitically to this sequence. of approximately 4. 70 and 110
KDa. The puritication of these sequence-specific DNA binding proteins from
HeLacellsis well advanced by using conventional ion-exchange chromitogra-
phy. fast flow protein liquid chromatography and zftinity chromatogriphy on
svathetic oligonucleotide-Sepharose matrix. containing several copies of the
binding site. One of these specitic proteins (the 44 kDa one) most probably
corresponds to the Major Late Transeription Factor (MLTE USF) which was
already proven o be involved intranseription initiation. both i vivo and in virre.
The structural and functional characterization of the three dominant sequence-
specific DNA binding proteins is in progress.

Since the CACPUTG binding motif is also present in the HIV-T LTRs. the
quention of iis roke in the viral transeriptional control was also addressed. Reporter
gene expression experiments suggested that the HIV-1 binding site is a negative
regulator of transcription. and that most of the negative function exerted by the
Negative Regulatory Element of the LTR can be attributed to its activity.

Onc of the objectives of the present programme concerns the possibility
of constructing lincar vectors suitable for the introduction of foreign genes
into higher cukarvotic cells. Such vectors should contain ends that behave
as telomers, cukarvotic origins of replication. and shouid allow a cloning
capacity of several Kilobases of foreign DNA. These requirements can be
satisficd by o veltor containing autopomous parvovirus termini at the
extremities - which should behave as telomers - and a chromosomal origin
of replication in the middle. Several constructs based on the linear genome
of the Minute Virus of Mice (MV M) and containing the SV400r EBV origins
of replication have beentested in permissive cells. Preliminary observations
indicate that an inhibitory effect exists between functions encoded by the
parvovirus genome and the functionality of these viral origins, This eftect
acts exclusively on sequences present cis with respect to the parvovirus
genome. as coneerns SVA0 oric while is present also trans in cotransfection
experiments with EBV oniP. The molecular mechanisms responsible for
these effects are currently under investigation.

In parallel. we have started the purification and characterization of DNA
helicases from human cells. These enzvmes are known to be involved in the
activation of origins and in the advancement of the growing fork Gais well as
in other aspects of nucleic acid metabolism). We have identiticd the




presence of tour ditterent DN helicases in Helacells. One of them. named
human DN helicase EHDH Do has already been puritiedand characterized.
The directionotunwaindingis 3 to 3 with respectto the single-stranded DNA
to which the enzyme s bound. Among the other three DN helicases that
we have wdentfied <o tar. HDH I and HDH T appear to have the same
polarity as HDH E We hinve also purified another spectes. namels HDH IV
which movesin the 37 to 3 direction along the DNA strand to wnich it binds.
The puritication of other species (HDH 1T and HD is in progress.

Genome Studies

C. Schneider. G. Del Sal. G. Mantioletti. E.R. Manfioletti.
C. Brancolini. C.A. Kvam. S. Gustincich. R. Utrera. M. Fogar.
S. Bottega. F. Volpatu

This group is study ing i problem closely refated to the one mentioned in
the previous paragraph. namely the identification of the molecules which
control the progress of the cells into the phase assuring replication of DNAL
The analysis of a group of genes that are specifically expressed at growth
arrest (zas) is shedding new light on the negative regulators of the “incvele’
entry process. Furthermore we have identiticd. at the biological response
level. an mRNA fraction derived from cells in active § phase that is able to
induce recipient celis into the S phase. Inorder toexperimentally address the
above points. this group has developed and currently utilizes the first
prototype of & highls sophisticated technigue for automatic microinjection
of macromolecules into the cell nucleus.

The group has also developed ahighly innos ative technologs tor the casy
purification of cloned DNA fragments and genomic DNA of various origin.

STH TS fibroblast.
viewed by laser
wanning
micrmcope.

An automatic
micrainjection
apparatus, asvailahle
al ICGER-Trieste,
is wlilized 19 study
the function of genes
involved in the regulation
of progression in

the cell evele of
mammalian cells.
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Activated
macrophages
specifically
recognise

E7 containing cells

Identification of
the transforming
activity of the
HPV ES gene

It has been previoushy reported that HPV- 16 containing NTHITS celis
were spoecitically kitled by mouse activated macrophages. To identify it
amy individual HPV gene products were responsible for this activity el
lines were generated contiming cach of the HPV-16 OREs. Only Tines
containing the 7 gene were Killed by the macrophages. Mutational analy sis
revaaled that E7 mutated v the b binding domain failed 1o stimulate
macrophage hilling. Other transfornuation defectin e B mutants could ~stimukate
the macrophages. Studies are now i progress o wentity winch cellufar genes
are activated by E7 and may be responsible tor the macrophage recognition.

Mostol the emphasis i transtormation studies to date his been placed on
the Eo and 17 genes with their well documented imvolvement in cell
transformation. Follow ing o recent report on Bovine Papillonun irus show -
ing that the B3 gene could modulate the activity of the Epidermal Growth
Factor Receptor (EGER). we dectded to turther investigate the tunction of
the HPV ES gene product. Studies were performed on cells expressing high
levels of the EGER. Under normal circumstances these cells give weak
anchorage independent grow thra measure ol transformation ) in the presence
ot Epidermal Growth Factot (EGE). We have shown however mocells
containing the HPV ES gene that thisactivity is greatly increased. Inaddition

Fransformation of
NH XT3 cells
merespressing
Epidermal Growth
Factor Receptor

by HPV-I6ES,

Cells were plated

in N3 agarin the
absence ipanels B D
and By of 1ng mil of
Epidermal (erowth
Factor., Growth was
monitored after three
weehs, Cells were
transfected with control
plasmids cpanels
and B HIPN 161 3
rpanel C and I

and BIPV 1T 3

rpaneh Foand |,




Identification of
transfomation
defective HPV-16

from a normal
cervix

Modulation of
HPV-16 gene
expression by E6

Characterisation of
the E5-p33 protein
interaction

these cells respond o much low er concentrations of EGF than cells kacking
E3 sequences. This phenomenon appears to be true torall the ES genes so tar
imvestigated. both trom the oncogenic and benign HPVS. This suggests that
HPV's may interact with the EGEFR o stimuiate cell gromth.

Interestingly many cervical twmours have amplificd EGER levels of
expression. The £S5 gene is often deleted in later stage wumours and it is
possible theretore that E3 may initiably interact with the EGEFR to stimulate
cell growth. but fater stage amplification of the EGER renders the continued
presence of B3 unecessary . Studies are now i progress 1o define the
mechanism by which ES interacts with the EGFR and o determine if other
Groenth Factor Receptors can be similarly aflected.

Presem cpideniology indicates that HPV is present in over 939, of
human ¢ ical tumours and in 1070 of the normal population. Clearly not
ailthis 107 will ge onto develop cervical cancer and additional Eactors must
be imvolved. HPV-16 was cloned from a biopsy taken from i histologically
normal cervin. Fransformation studies with this virus in rodent cells indi-
cated that it was fully active. However transformation assays in cervical
Kermoevtes indicated that this virus failed to bring about immortalisation.
Sequence analysis revealed normal E6 and E7 ORFs but the presence of
chain termination mutation in the E2 ORF. This study indicates that the
nability of E2 o transactivate the expressionof the Ecand E7 genes and their
resultant lower fevels of expression is responsible for the inability of this
virus to bring about the transtormation of human heratinecvie cells. Studies
are now i progress to further characterise this naturally occurring mutant
and to atempt 1o identity any additionai mutant HPV-16 in normal cervix.
Clearly this result has considerable significance for the epidemiology
linking HPV-16 with cervical cancer.

Transfection of the HPV-16 E6 gene into a cell line derived from a
cervical carcinoma(SiHa) containing HPV-16 DNA has produced a number
of interesting observations. Three different E6 constructs were transfected
intothese cells and selected for G418 resistance. The numberof colonies able
to grow was markedly aftected by the particular E6 construct: two produced
comsiderably more colonies abos ¢ background whereas one decreased the
number of colonies. Further analysis of the etfect of the E6 constructs on
CAT activity of the HPV-16 promoter or the adenovirus E2 promaoter gives
comparable resalts, Thus the Eo that stimulate colony formation activate
gene expression wheras the Eo that inhibits colony formation dow nregulates
gene expression. Studies are now in progress to identify the B6 responsine
clement in the HPV-16 regultory region and to determine the mechanism
of E6 action in controlling gene expression,

Recent reports have indicated that o possible mechanism by which the
HPV-16 E6 gene can bring about rransformation is through an interaction
with the cellular p3 3 twumour suppressor gene. Studies done in collaboration
with €. Schneider and F. Ruaro of the Genomie Studies Laboratory indicate
that p33 can inhibit celluiar DNA synthesis. Work is now in progress to
determine what effect the presence of the HPV 16 gene has upon this
activity . Initial resulis indicate that Fo can inhibitthe effect ol the p33 eene
and the mechanism ol this activaty is currenthy being investigated.




Effects of anti-sense
phosphorothioate
oligonucleotides on

Transformation of
human cervical
Keratinocytes

Baculovirus
expression of
HPV-16 capsid
proteins

Anti-seise oligonucleotides have been shown o moduliate the expres-
sion of several viruses, inwluding human immunodeticiency. and herpes
viruses,and certain activated cellular oncogenes. We have investigated the
use of these compounds as anti-HPV agents. A range of nuclease resistant

T

phosphorothioate oligonucleotides complementary to the HPV16 Eo. E°
and regulatory region were syathesised and their effects on cells containing
HPV 16 were examtined. Oligos which overlap the initiation codons ol either
the E6 or E7 genes inhibit cell proliferation. determined by thymidine
uptake. However. there was only shight decrease in the rates of synthesis and
steady state levels of the Eo and E7 proteins. The results suggested that the
observed inhibitory cetfects were mostly due to the binding of the
oligonucleotides o cellular DNA sequences. and casts doubt over their use
as modulators of HPV gene function or as potential theraputic agents.

Most studies on the transforming activities of HPVS have so far been
pertormed in rodent cell systems. Clearly if we are o make valid statements
as to the role of HPV in human cancer these studies need to be performed in
the cells which HPV normally mfects i vivo. Thus we have developed
svstems for the propagation of human cervical keratinoeytes in the labora-
tory. Initialstudies now indicate that we can achieve immortalisation of these
cells by HPV-16. We are now ina position to investigatte the effects of HPV -
16 upon the differentiation of these cells which will in turn provide valuable
informationonthe control processes involved inregulating viral DN A replication.

Since no culture systent is available for the propagation of HPV in the
laboratory any studies on the viral late proteins have to be done using a
variety of cukarvotic expression systems. We were interested in performing
detailed characterisation of the HPV-16 capsid proteins with a view 1o using
these as o posaible means of intervention into HPV infection. The viral LI
and L2 proteins have now been expressed in a Baculovirus expression
svatem. Both proteins appear to be phoshorviated and glycosvlated. bx-
pression of both proteins within the same cell results in a complex formation
between the two viral capsid proteins. Studies are now in progress (o
determine whe' er this protein complex represents partial capsid assembly
within these cefls. Inaddition the Baculovirus produced LT and L2 proteins
are being used to investigate the human immune response to these proteins
in both paticnts with obvious HPV lesions and in those who are asy mptomatic.

Microbiology

C. Bruschi. J. Oberto. P. Suntinanalert. M. Szakacs-Dobozol.
S. Nazarcth, S. Parvez. L. Rodriguez-Menocal. S. Ugolini.
D. Ludwig. M. Coglicvina

Rescarch activity began around Junc 1990, following the establishment
of the Microbiologs Programme which started in January 1990, During the
Fast iy months activity has Tocused upon iwo of the three arcas of rescarch
which v ¢ heen proposed initially andoin pasticular: (1) microbial biodeg-
radation of lignin: G dey clopment of multi-host shuttle-vector systems for
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Biocomputing

Molecular
modelling

W e are using three approaches:

Dy brocomputing methads are developed inorder 1o extract structurald
principles from databases:

21 techniques of molecular modelling and molecular mechanios wre used 1o
design and test 3D madels of the peptides:

Srthe peptides are produced by methods o protein chemistry and molecuiar
biology . The expenimental approaches are as follows:

The long term geal s the applicatiion of computanonal methods o the
ratiomal design o proteins and their genes. Our cetforts centre around
mcthads for butlding rational consensus maodels trom existing structures,
this being i fundiimental problem ot molecular modelling.

W eare continuing our etforts todes clop specitic pattern search technigues
tor macromolecular databases. The programmes are developed in Cand run
o a SUN 4390 under UNIN BSD 4220 The programming eovironment
includes the sequence databuases ENIBLL Genbank. Swiss-protand PIR. the
Intelhgenctios pachage for sequence analyvsis. as well as public donain
sottwaressuchas Fastdand the Pin hip programme package torphy logenies.,

Part ol this rescarch s carried out in collaboration with the ABC Institute
of Protein Rescarch. Godollo, Hungary using their VAN VMS sastem that
features the GOG analysis piograms along with its programming library,

Fechnigues of molecular graphics and mechamios are used o model
peptides and to study thersr mteraction wath other macromolecules. This
programme 1~ o collaborain e storn wath the Internanonal Centre tor Pure
amd Apphicd Chemistry whose rescarchers use similar techmgues tor the
study oforganic molecules ard polymers A Silicon Graphies IRIS workstition
4D 210 GEN was purchased i 1990 and Insight and Discover of BIOSY M,

Interleubim-§ antagomsg
model structure
gencrated

with the molecular
uraphics programme
fnsght.
Computer-nded desien
s uned 1o improse

antenfLammaton
ALenls

the properties of
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Sequence
specificity
of protein
phosphorvlation

Structural
principles of
proline repeats in
proteins

Infectious diseases

to bacteneein fragments were ~onthesized and therr structure checked by
cireular dichroismy in v arious sohvents. Preliminany results show tha some
ot the peptides have anordered structure i solution and severat o them e
quite resistant to proteolysis, e endogenous antagonist ot v leukine |
acting on the human -1 receptor provides @ signitican: reduction in
bacterial endowonin-caused mortality in septic shock and it is abso o poien-
talhy usetul agent in treating chronic intkimmatory discases.

We are interested in designing analogs of this protein in the hope ot
obtaming a potent. therapeutically usetul analog with long biological halt-
lite and good bioavailabilin . We use structaral predictions based on
homologous sequences presentin the Brookhay en database and are trving 1o
identify segments tfrom which acceptable madeds of recombinant proteins
and or conformutionally restricted fragment-analogues can be derivad.
Central to our appreach is the prediction of surface-bound structural scg-
ments on the antagonist molecule. that we iy to achicve by i combination
of predictiv e micthods.

Protein Rinases phosphonylate oncogene producis. transcription and
replication factors inaspecitic and regulated manner. Incollaboration with
the Tuborators of Prof. )0 Allende. we will design svathetic substraie
analoguestothe targetsequencesof cisein hinase e thatwas recenthy cloned
from N faevis oocvies by that laboratory . In 1990 4 total ot 4 peptides were
ssnthestzed that represent analogs to the sequences oceurring i v, Two

ol these were tound 1o inhibit cascin Kinase T in virro.

Proline rich repeats are tound in many non-globular proteins ot interesi-
ing biological and physicochemical properties such as the immunoactive
cirsumsporozoite protein of the malaria parisite or the adhesis ¢ proteins ol
varous organismis. fCwas recently suggested that the preline repeats
constitute & new chss of secondary structure. We have found that proline
repeats are indeed much more widespread than previousiy thought and
started oo model-build smaller fragments corresponding o various chain
ssmmetries. We plan o study the dyvnamic behaviour of these models
through molecnlar dynamics as well as energy minimization experiments,

Molecular Pathology
F. Baralle. S. Tisminetzky. R. Tutcja. R. Garcia. E. Scodeller.
C. Mclo. G, Devescovi. B.R. Guerra

ta) Vaccine Development Programmee:

Peptide fragments used as antigens has e recently raised the possibilin
of the desciopment of new vaccines. Fhis antigenic fragment can b
obtained as chemicalls synthetized peptide or can be intioduced by eenctie
manipulation in chimeric proteins,

Using this Eistapproach itis also feasible o locate antigenic peptides on
the surface of particalate viruses or virus like particles, Peptides prosented
tothe immune systeman this was indace asubstantially igher response than




when presented trec or fused toacarrier (Chemically or genctically ). Several
particles have already been engineered for carrving toreign epitopes:

(1) empty capsids formed of HBsAg:

(1) hepatitis B core particles:

(1ii) virus hike particles of veast:

(iv) poliovirus particies.

Several viral epitopes have been tested as immunogens under this form:
these include: Human Immunodeticiency Vieus (HIV): Herpes Simplex
Virus T (HSV -1 Papilloma Virus: Influenza Virus: Food and Meath
Disease Virus cte.

Weare now developing anew vector for the production of an insect RNA
virus carrving foreign epitopes.

The vector chosen is a small RNA virus, member of the Nodaviridae
familv. the Black Beetle Virus. Members of this family have some features
that can be very advantageous:

(1) They grow vigorously in cultured cells. producing vields as high as
2000 of the tal protein after a replication cvele. The viruses also grow
efficienthy in several lepidopteran larvaes. which can mean a very simple
way to produce virus on a farge scale.

{2) Viruses of this family also have an extraordinary resistance to
inactivation by heat. detergents and other deniturants. Such stability should
be very advantageous during the process of purification and storage of any
vaceine.

{3) These viruses should be sell replicating carriers endowed with the
known mutational rate of RNA replicases and from which @ high number of
mutated strains can be casily derived by routine procedures. This should
facilitate the selection of putatives variants where the foreign epitope has a
more favourable conformation,

Crystallographic
structure of the

Black Beetle Virus
capsid profein precursor
al 288 resolution.

The arrows indicate

the hy drophilic 1oops
that will be replaced

by heterslogons epitopes

for the preparation of

novel vaccines,




Molecular biology
of hyperlipidemia

Weare now looking for regions exposed at the capsid surface capable of
aceepting foreign aminoacid sequences without affecting capsid assembly
orvirus viabilty. Thiswork is greatly tacilitated by the fact that after X-ray
crystallographics studies a detaifed knowledge ot its tine capsidal structare
ix available. We have found three major loops outward of the capsi ! tha. are
expected not o contribute signiticantly to hold the protomers together. This
arca also shows the higher rate of aminoacid substitution between different
strains.

These two features make these loops candidates for location of foreign
sequences. The initial constructs will be carried out with epitopes derived
from Hepatitis B virus. rotavirus, HIV.FMV and ina second phase after their
identification epitopes from Hepatitis C virus.

(b) Parasite defences and inflammation:

Eosinophils play a crucial role in the defence against parasites and in the
development of inflammatory reactions. Their response depends on their
ability to generate oxygen metabolites ind secrete basic proteins which are
cvtotoxic or degradative (ECP: cosinophil cationic protein. EPO: peroxidase.
EPX: cosinophil protein X). The main aim of this project at the present stage
was toseparate different granule populations of the human cosinophil. where
the evtotoxic and degradative activity is stored. and characterize them in
terms of:

(1) their ability to degranulate upon cell stimulation:
(b) strength of binding of their proteins to intragranular matrices.

Human cosinophils were purified from normal peripheral blood on
Percoll gradients and left untreated or treated with interleukin-3 (IL-3).
which is the most efficient priming agent ideatified so far. Secretion from
the cell granules was then triggered with opsonised  Sephadex beads.
mimicking physiological situations. Proteins secreted into the extraceliular
medium were measured by radioimmunoassay using specific antibodies to
ECP.EPOand EPX. Cell granules were analyzed betore and atter priming and
betore and after stimulation of secretion by separating the different granuie
populations by isopyenic sucrose centrifugation. The interacvion between
proteinsand matrix proteoglveansof the granules was quantified by conseeutive
extractions at acid pH and with a cationic detergent. This methodology will
provide a way to determine the eftect of interdeukins and serum tacto; s obtained
from normals and from patients with inflammatory conditions on the seeretory
capacity of cosinophils. i.c the modulation of cosinophil responses.

(¢)y HIV protease inhibition

The production of HIV protease in . coti has been achieved as a hvbrid
pgal-protease polypeptide and as mature piotease. The enzymatic activity
was tested asing as substrates synthetic oligopeptides. The results were
reasonable and encouraged us to proceed to the preparation of sufficient
amounts of protease tobe used for the isolation of polyclonal and monoclonal
antibodics and the screening tor inhibitory peptides derived from the regions
that will be isolated by direct specitic DNA amplification of cDN A obtained
from the spleen RNA of the HIV protease immunized mice.

Anapolipoprotein A-T gene promoter poly morphism. due to anadenine (A)
to guanine (G transition 78 hase pairs upstream from the transcription initiation
site, was studied by amplification of the corresponding region of the apoA-1
gene, DNA sequencing, and allele-specific oligonucleotide hybridization,




Molecular biology
of hypertension

Molecular biology
of the extracellular
matrix.

The freguency of the polvmorphism was studied on female and male
individuals classiticd into three groups according to the bigh densin
lipopiotein (HDL) cholesterol concentration. Statistical anabyvsis showed a
signiticant difference of atlelic frequencies between temales with high and
low HDL. cholesterol.

As the sequences surrounding the polymorphism are known o be
involved in transceription modukation. it is possible that the -G transition
polvmorphism may hine an influence on apo-1 syathesis and. i conse-
quence. on the HDL cholesterol Tevels in women. We are currenthy
anabvzing the behaviour in vitro of both promoter alleles and the influence
of the neighbouring sequences involved i steroid regulation of gene
CXpression.

Differences that are genetically associated with the development of
hvpertension in a strain of genetically hypertensive rat (MES). were de-
seribed in ton transport across ervthrocy te membranes compared 1o
normotensive control (MNS). Antiboadies against the MNS ghost proteins
were rised in the MHS. producing an immunorcaction against a 105 KDa
protein later identitied as adducm.

A clone coding for a portion of mouse adducin was isolated with these
antibodies. Using this clone. overlapping cDN A clones coding tora 63 KD
adducin-like protein were isolated. A database search rev caled an over-all
similarity o tilamentous proteins and local similarity (o the actin-binding
regions of alfa-actin.

A family of related mRNAS of about 33000 3800, 4200 ni. was found to
be present in spleen. Kidney and heart tissues. Similar mRNAs and an
additional tissue specific SO0 at mRNA are present in brain. Al mRNAS
seem e be generated by alternative splicing from the transeript of a single
gene.

In view ol trvptic peptide tingerprint differences of MHS and MNS
adducin. o structural study Tas been carried out o determine any eventul
sequence variations between the MHS and MNS adducin gene and asingle
amino acid polvmorphism has been detected that seems to be a condition
necessary but not sulficient for hy pertension in rats of the MHS strain.

We are currently studving the possible different functions of the alterna-
tive adducin forms. particularly the possibility that some of them do not form
acomplex with acting We hanve also started toidentify human tamilies with
hypertension clinicatly similar 1o the rat model. We plan o determine
whether polvmorphisms exist in the adducin genes in these Tamilies and
whether they are associated with By pertension.

() Fibronecting The tissue specific patterns of fibronectin pre mRNA
processing during development and aging in rat are studied. Fibroneetin
variation is gencrated by alternative splicing of a primarny transcriptderived
fromoasingle gene. Atleastthree regions of the molecule are imohvedinrat:
EALEAL BHIB and V.

We have investigated by ribonuclease protection analysis the sphicing
patterns of these regions during des elopmentand aging in rat. Between tetal
and adult rn the extent of inclusion of the EFHA and or EHIB region in
fibronectin pre-mRNA varies according to the tissue analy zed.

On the contrary the inclusion of the Voregion, and in particular the V25
alternative variant, s signiticanty higher in ol fetal than adult fissues
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ClassI-HLA genes

Molecular biology
of rotavirus.

regionothuman [eG 1 and K chains using ino ditlerent promotors: the 1LTR
of the Rous Sarcuma Virus and the miouse Immunoglobulin heany chain
promoter assovited to s tssue specitic enhancer. A monoclonal antibody
atready developed and directed against a membrane surface protein present
in most human breast cancer will be tirst humanized. Partial sequence ot the
light chain V region has already been obtained.

HLA class proteins are essential components of the cell surface. Their
main function is to act as receptors for binding viral pepides that are then
presented as target molecules for recogmition by virus-specific citotoxic T
cells through their TCR (F cell receptor) molecules. We have previoush
studied the control of expression of the alfa chain of class T genes by
Interferon and established a sei of regulatory mutant cell iines. From one of
these cells we have recently isolated and sequenced a new member of a non-
classical class [ eene. belonging 1o the AR H locus. Members of this locus
are characterized by having aspecific one base deletion in the alta-3 domain.
thus introducing a premature termination codon. Since the expressionof this
gene seems {o be down regulated. we will investigate the nature of the
regulatory sequences imvolved with the aim of understanding different
mechanisms of regulation of class T gene expression.

This projects focuses on the study of the biology of rota irus replicatiop.
Among the infectious agents that produce diarrohea. rotavirus represents the
mostextended viral infection. Rotaviruses are widely spread and are able 1o
infect a number of species of mammals and birds. They are non-eoveloped
viruses that belong 1o the reoviridiae tamily and as such they have
~egmented genome. composed of T segments of double stranded RNAL

Structure of a rearranged
genomic segment 1

of a rotavirus, chowing
head to tail partial
duplication of

a normal segmoent.
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The New Delhi component

Facilities Phe existmg interio tactlin of ICGEB New Delhi is housed at the
Nattomd Institute ot Immuanology (NED balding and the Tite Scicnee-
buthding of Lewahrlal Nehru Universuy (INUL The NH factling consists ot
Faor s devoted o Liborazonies and e addiional 200 sgome tor
administraton. The Liboratonies are distributed on four floors: the growmd,
fiestand second tloors are devoted o the Mammutian Biology . Plant Biology
and Structural Brology Groups respectively . Phese three tloors have been
modificd and are tully funcoomal wath aft the equipment necessary tor the
research. The thind tloor of about {00 NN has been moditied to sunt the
requirements of o P-3 tacilitn s which reqguires o contained atmosphicre with
negainne prossure and e miniag of arculating air o other Laboratonies.
Animal tssue calture cquipment has been mstalled which is essentiad tor the
hepatitis and malkariy research.

Provisional premses of JCGEEB-Sew Dol Phese correspond £ 0 winz of the Mational Tnsiituie of limmunologs, located m the
campus of e Lawaharlal Nehrw Uonversas. Phe permanent preoises. ol otal of 10,000 m? of Liborators and office space, are in
vonstrpction in a nearbs arca and soll be complered i 1992,




Personnel

The Tiboratony ai INU required major moditication. With trequent
disruption of pow et was decrded to completely change the poweer lines and
the clectrical connections: the luboratony s now tunctional. Simee this
taboratocy s dey oted o plant tissue culture. a Large grow th chamber husbeen
procurcdandainstalicd. Cooling tacilities.emergeney gencerator. =700 freczers
and an incubator have been provided.

The construction of the TOARO sgm. for the permanent factlity i~ in
progress: the comnctor s a semi-governmental organization called U,
Rajhina Nirman Nigam (UPRN)L The stone-metal boundarny wall, the
foundation and the first floor of the building have been constructed. the
provisional roads have been Liid out and the seeond floor is in progress. The
permanent Facilities are expected io be ready by the middlc of 19092

The Government of Tudia is providing & newly bailt guest house tor the
ICGEB New Delhic The guest house. sited approsimately 2 kme trom NI
comsists of B single and 10 double rooms that are utilized for training
courses and speakers  [Eis focated on the INU campus ind is anvailiable for
1CGEB use until the permancat factlitios are built. when it will become the
property of INLU.

Names in italic correspond o international apr intments.

Head of Component Krishna Kumar Tewarn
Executive Secretary Gita Srinivasan
Administration:

Admunistratin e Oftficer Guriddas Chatterpee
Rescarch Management Officer Yashpal Rov Saxena
Purchase Oftficer Vikas Duwivedi
Secretary to Administrativ e Ofticer Tina Dias
Computer Anadyst Dinkir Chaturvedi
Receptionist Ty pist Ramachandra Radha
Driver Madan Lal Yada
Procurement Ashok Kumr
Plumber Umaid Singh Rana
Elecinicin Bhagwan Das

Moessenger Ramakant Pal




Mammalian
biology

Plant biology

Research

a Hepatitis Virus:
Assisiani Scientist
Roescarch Scientist
Assispant Scientist
Rescarch Fellow

Scnior Rescarch Felow
Lab Techocun

Lab Fechmician \ssistant
Lab Techmicuan \s<astant

b Malana

Assinnant Screntist
Iramee

Rescarch Scientist
Rescarch Fellow
Roscarch Fellow

Icanmkee

Lab Technician

Fab Technician

Laby Techmictan Assistant

a) Stress Resistance:
Sonor Saientist
Rescirch Scientist
Rescarch Fellow
Imnce

I'rainee

Scmior Rescarch Fellow
Rescarch Fellow
I'rainee

Liaston Officer

[ab Technician

Fab Assistant

Fab Attendant

b Plant Transformation: Gene Structure,
Replication & Transcription

Scnior Scicitiisg
Assistant Scientisg
Rescarch Saientist
Svntor Rescarch Fellow
Rescarch Fellow
Rescarch Fellow
Rescarch Fellow

1 ab Fechnicun
Lranee

[aby Arendam

Groups

Shalud Lamed!
\Vijay Kumar

KuhurvY enkatta Subba Rao

Naravana Javsuryan
Vankatasaniy Manivel
Vidhu Bansald

Girish Shukla

Rav inder Kumar

Fred Movander S, Kire miede
Jordan Kriaken

Pawan Sharma

Amya Ranjan Navak

Anil Kumuar

Faklireldin Omer

Balwan Singh

Sangecta Shah

Naresh Sahoo

John Bennet

Raj Kamal Bhatnagar
Angamuthu Selvapandivan
Myron Williamn
Rossttsa Bachvarova
Madan Mohan
Suresh Nair
Farkad . Fattah
Pivisooli Beanett
Gieetha Visudevan
Naresh Arora
Prakash Singh Patwal

KNrishma Kumar Tewari
Sunil Muklhicrjec
Navin Khanna

Chalivendra Chenchu Subbaiah
.\I.l“[&'d\l) Kondadaraonn RC\I\I_\

Sugata Fakham
Vanga Sivi Reddy
Divrendra Kumar
I dmundo Burvies
Kedir Stnen




Structural a1 Protein Chemistry

H . AssinLant Screntint Civanindor Nonrcis Conatddtan
blOk)g“ Rescarch Fellow Paramyect Ko
Lab Technicran \k.ash NMuthu:

[ab Technician \~hrma Bhueda g

Lab Techmicrn Shvanna € hatiengee

Lab Fechmictan \ssistant Shvama Nagpal

Lab Technican Rukesh \rona

Lab Auendam Naninde: Mingh

b)) Mammalian Gene Products

Scnior Scientist OrSeans Wany
Roscarch Assoctate Yong Jie M
Scnior Rescarch Fetlow Numud Mugumder
Lab Fechancn Aok Chatterpee
Lab lTechnoan Manisha Malhotna

Research Scientists: 31
Laboratory Technicians: 19
Administration Staff: 12

Total: 62

One of the ahovatories of the New Delhi € omponens.
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Electron microscope
picture of vieal particles
present in the stools

of monheys infected
with human enteric
Non- v-Non-B

hepatitis virus.

between sera from ditferent geographical locations s hagh.

Recentlvovery imited nucleie actd sequence imtormatiog tor a candidate
virus. HEN wasreported. Using thas information. w e are attempting todes ise
a nuclere acid hybridizanon based diagnostic protocol. With the advent of
polvmerase chan reaction (PCRy amplitication methodology the detection
ofvery low fevels of HHEN or reLated sequences during ET-NANB hepatins
episades may be possible. A PCR-based strategy is also being tolfowed tor
the cloning work,

The ET-NANB hepants program at ICGEB is along-term program with
mitial thrust at diggnosis and vaceines. The molecular biology of the virus
tself could be very mteresting and would be anarca of interest in futare,

Mammalian Biology:
b) Malaria

I Kironde. ). Kriakov, P Sharma. AR, Navak. A, Kumar. F. Omer.
B. Sing. S. Shah. N. Sahoo

Human mabari is caused by Tour species of the aenus Plasmodim: 1.
fedciparam, Povvas, Pomalariae and Poovale. Withthe spreading emergence
ol multidrag-resistantisolates of malaria parasites and the decline inetficacy
ol mosquito control, mproved approaches 1o developing an antimalaria
vacemne are apriority, Malarios the Guse of death of seveeal million peopie
cachyear, Howeveroseveral ditticoltios frustrate the eftorts tos ards an anti-
malarial vacame. They mclude diversity ol parasite antigens, varnhic
hunman immunce response and other mechanisms of parasite evasion ol host
smmunity.,




Plasmodium yoelii
antigens

Plasmodium
falciparum
T-cell epitope

Ourrescarchisatmedat wlenntying and charackerizing protective pepitdes
or epitopes trom described anngens and identify ing new protective antigens
ot Plasmodim. We are abso engaged in devising habrid or composite
antigenic peptides of potential for incorporation in anti-malarial ~ubunit
vacemes. Over the past vear. the stadies described were undertahen,

Izoclectrotocusing separation and immunogenicny of antigens ol the
malaria parasite Plasmodiam voclii. Know ledge of the relative humoral and
cellular host immunity against separated antigens of malduaria parasites will
help in selection of the protective antigens suitable for incorporation in an
anti-malarialvacen = Thercforeowe separated Triton X- T extradr antigens
ol I voeli ta malaria parasite of rodents) by isolectric tocusing. We then
prepared two iy pes of mouse anti-F, vocfn sera: one by immunizing BALRB
Cmice with the extracted P vocfi antigen emulsified in Freund s adjusan
timmunized mice). and the other by thrice infecting BALB ¢ mice with /2.
voclitand curing the infection with anti-malarial drugs (convy alescent mice ).

We tound that upon being challenge-intected with 105 P, voclii parasites.
the convalescent mice show ed no parasites atall in their blood and survived
the infection. whhereas with similar challenge infection. the immunized mice
wereonly partially protectedand died maboutiwehve davs, Aaer equinalent
chalienge infection. normal unprotected mice ty pically die withincight day s,
These resalts suggested that sera ot the fullyv-protected convalescent mice
may recognize protective P voelii antigens that are not recognized by the
partially -protected immunized BALB ¢, On testing this possibility by the
immunoblotassay.weobserved that indeed anumber o antigens (M 16, 10,
H0and 130 KDa) were recognized by the sera of the fully -protected but aot
by those of the partially -protected mice. We teel that the antigens uniqueh
recognized by the convalescent sera may be protective agitinst infection. o
notion which we are currently testing. However. the results deseribed here
strongly justily the suggestion thit similar studies should be undertahen 1o
specitically wdentify protective antigens of P2, fulciparum and P. vivay using
experiments i non-human primates. This is more urgently appropriate
becouse the miadaria endemic-area seva cenenty used inidentilication of
proteciive human-madaria parasite antigens recognize both protective and
nonprotective antigens. Consequent]y. most antigens identificd so far by
such seris appear nonprotective. The approach suggested by our results
provides o simpler and potentially more specitic method for identitving
JAotective parasite antigens (from recombinant clones of Plasmodinm DN A
expression libraries. for example). In toflow -up work to these studies. the 72,
vocliantigens 16, 1940 and 130 KDaand specitic antisera to them will be
preparcd and tested tor protection agaimst mfection. In addition, asing sera
of tullv-immune and partiallyv-immune mice. we have started
immunoscreening anexpression library of P.voeiis which we recently
constructed in fambda ZAP vector. We have found anumber ol recombinant
clones uniquely recognized by the seraof falls -protected comvalescent mice
and we will characterize them this v,

CS 1 y the promiscuous T-cell epitope f Plasmodim fulciparum
circumsporozoite protein contains a B-cell epitope. Ina collaborative stady
with Dro Kanury: Rao ol the Virelogy Group (ICGER New Delhiy, the
peptides CST 3 (sequence: ITFKKEARMER ASSVE NNV, Ry (sequence:




Improsed identification
of protective malaria
parasite antigens.
Antigens of 16kDa.
19KDa, 40KDa

and ISOKDa were
recognized by

fulls protected
convalescent-mice sera
thines 1. 2 and 3

but neither hy
partially protected

hy perimmunized-mice
serit tlanes 4. 5 and 6
nor by normal-mice
sera tlane 7).

T
l

e

T

(QGPGAT)3 ). and CSTR3 (sequence: CST3-glv-glv-R3). a conjugate of
STy and R3. were svnthesized and immanized in groups ol mice of
differing genetic background. namely. BALB ¢(H-2h.C3H (11-2K).C57BL.
6 (H-2D), CST3 had previously been femnd by Dro Francesco Sinigaglia
{Switzerland) to be a widely recognized T cell helper epitope. inducing
formation of anti-NANP antibodies Gantibody against lvsine-alanine-lvsine
-proline) inotherwise nonresponder | 2P mice. Ao CSTibindstoavariety
of major histocompatibility: complex (MHC HEA) molecules of bunwans
and.ivivo probably actssimilarly asinmice. Ryisthe central repeatsequence
of the P2 voelii circumsporozoite protein (CSP). whereas NANP s the
cquivalenteentral repeatin 2 falciparum CSP_avaccine-candidate molecule.

Wesoughttoanalyze theimmunogenicity of CSTR yinorderto determine
whether CSTy could be used to provide T-cell help for immune response to
antigens from Plasmodinm species other than P falciparim. Fhis aspect of
anti-malarial vaccines is important as it has become increasingly clear that
an cective anti-malarial subunitvaceine will have to be o multiple-antigen
epitope composite or hvbrid construet,

We tound that neither CSTy nor R yalone induced any antibody whereas
CSTRyinduced bothanti-CS Ty and anti Ry antibodies. "Fhis suggested that
in the CSTRy construct, CST3 and Ry mutually provide T-cell help for
antibody formation. However toresolve whcether perhapsanew intervening
sequence had been created by adjoining CSTy 0 Ry we conducted
competition experiments betw cen CSTR against e individoal constituent
peptidesand agimstamixtures ot CSTyand R ynamely . CST 3 plusR 3). The
mixture competed effectively against CSTR 3 whereas neither CS T3 nor Ry
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Thrombospondin
related peptide

Replication of
chloroplast DNA

antibody fevels chcrted with the belp provided by is30-544 and OS1y
indicated that CS T3 was aomore ethicient 1 eell epitope.

The peptides used in this collaborative study were synthesized by Dro v
S. Chauhan and colleagues from the Structural Biology Group,

Immunonogenicity ot thrombospondin-related  anonyvmous peptide
CTRAP). A pepuide PO (sequence: WSPOS VTCGH trom the TRAP protein
ol P falciparum was turther imestigated to contirm our previous findings
that Ponhibited . fulciparum invasion of ery throcy tes. ACOLOS and F.2my
ml. purificd anti-Po immunoglobulin caused 2000 and 987, inhikition of
parasite grow the respectively . sirongly suggesting that FRAP is 2 target ot
protective antibody immunity . Studies desiened 1o localize TRAP on the
parasite body are underway and will be continued this vear.

Plant Biology:
a) Gene structure,

replication and transcription
K.K. Tewari. S. Mukherjee. N. Khanna. C.C. Subbaiah. M.K.
Reddy. S. Lakhani. VS, Reddy. D. Kumar. E. Barrios K. Singh

Weare studving the molecularaspects ind mechanisms of DN A replication
and transcription within the chloroplast. We hope 1o combine knowledge
derived from these studies o construct vectors which would propagate
autonomously and express etticienthy within the organcelle and thas permit
chloroplast transformation.

We have analysed the static structure ot the replication origin (ori)
sequences of pea chloroplast DN which Bad been used previoushy o
construct o successtul vector tor organellar ransformation and transient
expression. Theortregions are vers -1 richand contain repeated sequences.,
o characteristios of other ori stretehes of both prokary otic and cukary otic
sources. The sequences are sensitive o S 1 naclease digestion mdicating tht
these regions are molten or unw ound. Electron microscopy contirmis that o
small portion of the regions indeed remains ina denatured condition under
the influence of superhelicits We have been able o et up an i virro
replication sy stem usingasemi-crude lvsate of pea chiloropliasts, This sy stem
can Laithtully rephicate plasmids containing pea chloroplast oii sequences.
DNA svothesisas Binear with time and within 30 seconds of incubation. the
chain length ot the product synthesizad is as big as 9 kb,

In this cride extract, we hine detected topoisomerase 1L heliciase and
primase activities. in addition io DNA polymerise. These and some other
unidentificd proteins probably tormeatightcomplex. A replication proficient
fraction tfraction Cy has been derived trom this extract by densin -banding
ina ghveerol gradient. The fraction can replicite a single-stranded DNA
template containing ori sequences and contains hedicise activity asrevealed



Plastids are celtolar
organelles present in all
plants and occurring

in various form~
corresponding to
different functions.
Chloruplasts are preen
and are devoted

to photiny nthesis:
chromoplasts are
coloured (other than
green) and help in
pollination and seed
dispenal: leucnplasts
store starch. ete... They
are semi -autonomous
and hase a prokar otic
1y pe of genome.

The programme aims
at altering the genome
of the plastids by
transformation.
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REDESIGNING PLASTIDS

WHY?
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by strand displicement assay s, In the initial semi crude-vsate. the helicase
factor isassociated with a nuclease which is removed by density sedimentation
through the glveerol gradient. Sily er stuning after SDS-PAGE reveals that
traction C vields 20 polypeptides, but in a non-denatuaring 100+ acry kunide
vellonly one band is visible. When the gel contaiming this single band is
excised and examined by reducing SDS-PAGE. about 12 prominent
polypeptides are revealed. Currently . we are examining this compley in
activity gelds toaissess the activity protile of the complex.

We have also wdentificd a crude fraction of the Ivsiate which mereases
replication live-fold compared with cither the semi-crade extract or fraction
C.This polvmerase accessory fraction vields higher sy nthesis of “templated-
stzed” products, suggesting that increased synthesis is not due to simple
nucleolviic degradation of the template by the proteins of the accesson
fraction. When the normal replicated productsare visualiscd by B Mowe tind
a-shaped structures suggesting that nicking might play arole in the initistion
of DNA replication. When the products are lincansed at ditferent ends.
branched molecules are observed. Measaring the fengths of brinches ot
varioushy cut molecules we has e tormed a e idea of the directionadiny and
start-poinis of DNA svathesis. Replication is unidirectional i the probed
phasids and startpoint maps i or ncar the D-loop where replication had
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Transformation of
rice genomic DNA

Insect and fungal
diseases of rice

The technique of phetoattinity Labelling is also being used to identify the
template. transeript and nucleotide binding subunits of chloroplast RNA
polvmerase. We have found that two polvpeptides with mol. wis of 36 and
o) kD bind to the naseent RNA duning transeript clongation in an i vitro
ribosomal transeriptional syvstem. Similar studies are being extended o0
transcrptional systems using mRNA promotens. Future stedies will aim o
identify and characterize the other tunctional polypeptides of the chloroplast
RNA polvmerase.

Attempts have also been made o develop and standardise technigues for
chromosomal modification of rice. Follow ing the PEG mediated direct DNA
uptake method. we have been able to transform rice protoplasts with iwo
genes (neomycin phosphotransterise which confers resistance to kanamyein,
and glucuronidase (GUS) gene. a very seasitive reporter gene).
Transformation of foreign DNA and s integration into genomic DNA have
been contirmed through Southern hybridization of genomic DNA of rice
using probes of neo and GUS gene coding regions. The expression of neo
gene has been confirmed by the ability of callus 1o grow on Kanamycin
containing medium. The GUS gene expression also has been contirmed by
a histochemical method where the GUS gene expressing cells turn blue.

Plant Biology:

b) Plant Stress Resistance

J. Bennett. R. Bhatnagar. A. Sclvapandivan. M. Williams. R.
Bachvarova. M. Mohan. S. Nair. FEA. Fattahh. P. Bennet. G.
Vasudevan. N. Arora. PS. Patwal

Insect and fungad discases of rice account tor global vield losses of 20-
400 annually. Our rescarch programme aims (o use molecular and cellular
technigques (transtormation. gene mapping. tissue culture yto enhance disease
resistance in this important cereal. Four insect pests and one fungal discase
have been targetted in the initial programme: gall midge (Orseolia orvzace),
lcaftolder (Cnaphalocrocis medinalis). vellow stem borer (Scirpophaga
incertudas). brown planthopper (Nilaparvata lugens), and the narrow brown
leal spot fungus (Cercospora orvzac). Transformation of rice protoplasts
with genes encoding insecticidal proteins ofters a potentially powerlul
approach o enhancing inscct resistance in rice. Such proteins include
amylase inhibitors, proteinase inhibitors and Bacillus thuringiensis d-
endotoxins, all of which are targetted against the digestive system of the
inseet. This approach is likely tobe particulerly effective against Larval pests
ol rice.

We have targetted vellow stem borer. feaftolder and the cight Asian
biotypes of gall midge for the transgenic approach. Our initial programme
involves clissifving the digestive proteinases of these pests and assessing
theirsensitivity to protein inhibitors. Most progress has been made with the
trypsin of vellow stem borer. which is potently inhibited by sovbean trypsin
inhibitor {Kunitz-tvpe). The published gene sequence for ST wis used 1o




design primers for amplitication of the gene from sovbean DNA by the
poly merase chain reactton ( PCR). The samie primers also allow ed tor direct
insertion of the gene into o T -based expression vector for transtormation of
Excherichia coli. SBTTwas expressed in . codi to the extent of 10-307, of
total cellular protein. The inhibitor wis recovered from sonicated cells in
inclusion bodies and could be released mactiv e form by treatment wath heat.
urea or sodium dodecy | sulphate.

Large quantities of recombinant SBTT have been prepared tor inclusion
in artificial dicts on which the farvae of stem borer. leaftolder and other
insects can feed. Such tests will indicate whether SBT1s as toxic to insect
digestion i vivo as itis o insect tryvpsin i viero. [tis possible that SBTIwill
prove (OXIC o many important phy tophagous pests. Accordinghy . we have
begun asurvey to dentify addinonal insect targets among both dipterans and
lepidopterans. In addition. the gene encoding SBTT will be transterred 1o
plasmids suitable tor transtormation of rice and other plants. Antibodies
against SBTT will be used to monitor the spatial and temporal expression of
SBTT in transgenic planis and to assess the intluence of subeellular targetting
onthe levels of SBTT accumulation. Ax plants are usually regarded as devoid
ol trvpsin-fike proteinases_ it is possible that SBTT will not be toxic to plant
cells.

SBTI s potentially an anti-nutritional factor in human and animatl diets.
Weare therefore Keen to isolate mutant forms of the SBTT gene which have
reduced toxicity to mammals but retain insect toxicity. Site-specific and
random mutations will be generated andexpressedin £ colt.. We are currenthy
developing a method for the rapid screening of bacterial colonies for the
presence of recombinant SBTI with differennal toxicity 1o insect and
mammalian trypsins. The fact that the crvstal structure of the complex
between porcine trypsin and the sovbean trypsininhibitor has been published
will aid our mutation strategy.

Very little is known about the structure. activation and gence expression
of proteinase zvmogens in insects. This is a serious deficieney. given the
likely importance of insect proteinases as targets for inhibition in transgenic
plants. There are indications that the presence of trypsin inhibitors in the diet
might trigger trypsin secretion in some insects. We shall use PCR toamplity
the trvpsin gene of Drosophiia melanogaster Tor use as a probe for trvpsin
gene expression in insects and for expression in L. coli. Antibodies raised
against the recombinant zymogen wili be used tnassavs of trypsin localization
andabundance. SBTTis toxic to the trypsin of Drosophila melanogasier: this
indicates the feasibility of a laboratory study on the ability of insects 1o
evolve resistance to protein inhibitors.

The gene mapping programme involves the use of restriction fragment
length polymorphism (RFLP) analysis. Rice contains 12 haploid
chromosomes. for whichamap ot over 330 DNA markers has been prepared
by Steve Tanksley s group at Cornell University. The clones mapped by the
Cornell group have been made available to us for mapping of genes which
conterresistance to brow nplanthopper (Bph). galt midge (Gmyand Coorvzae.
These phenotypes are highly suttable for RFLP mapping because they are
known tobe controlled by major genes. The mapping population tor Bph and
Gm resistance is i set ol 47 recombinant inbred lines (F(,_7) derived from a
cross between the high vielding cultivar Phalguna (which has resistance o
Gm biotvpe [y and the Assam Eindrace ARCO630 (w hich carries resistaney
to the Indian bioty pe of Bphy. The recombinant inbred lines v e already
been sereened Tor Bph and Gy resistance by our collaborators an the




KANAMYCIN SELECTION FOR
TRANSFORMED CALLL
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Procedure utilized at ICGER New Dedhi for the tranformation of sice. Rice protoplasis 1967 viable. as shown by fluorescent
staining) arc incubated with plasmic DN\ in the presence of polsethy lene shveol.  The top right fizure shows calli growing
on selection medivm containing hasamy cin. The b right fizure show s the expression of the | -zlucuronidase sene introduced
with the plasmid conferring a blue colour 1o the transformed cells. The bettom Ieft part of the fizure shows traasformed rive
plants rezenerated from the calli.

Dircctorate of Rice Research. Hy derabad. Resulis fromeacolleague at Raipur
sirggest that Gois focated on cliromosome 6. Lairdy close to the way gene.
Accordinghy weare concentrating our efforisondetermining the segregation
paticrns among the mbred lines of 10-15 DN markers known 1o be located
on chromosome 6. Atter the Gm gene has been mapped. we shall exiend our
analysis ol 12 chromosomes to Jocite the Bph eene. B this case about S0
probes will bay ¢ to be used to place the Bph gene onone of the chromosonies
and then another 10wl by ¢ o be used to locate the gene along the correct
chromosome.

Wearedetermined that RELP map data will be put to use inplant breeding
institutes in deseloping countries. To Gacilitiate transter ol this technology
wo are adopting an approach based on the use of POR for RELP anahsis,
PR Tends wiselt to simple aotomation. We believe that tor many purposes
PCR will replace the more demanding technigque of Southern hybridization,
More than 30 mapped clones of the rice cenome las ¢ beensequencedat cach
cnd o obtain imtormation on s hich 1o base the svathesis of suitable primers
lor PCR amphitication ol the correspondimg loci from rice varictios ol

micrest. Aboutone - third of these paiss ol primers has ¢ beensynthesizedand




Herbicide
tolerance

tested: m most cases llk_\ ;llll[‘lil'_\ trom imdica rice a \m:_'lc DNA \P\‘(ik'\ ol
the eypectad size.

We are currenthy i estigatig the atility of these PCR products tor the
detection of RELPS by dhirect staining of agarose vels. without the need tor
blotung or hybridization. The size of PCR products ampliticd trom a given
locus tppears o be reasonably constint amoeng indica varictios bat can be
quite ditterent among indica. japenica and other species of Orvza, We are
testing e hypothesis that some of these size difterences are due o the
imoh cment of mobile clements, RECP analvsis s also part of our genctic
and brochemical studies o the resistinee of rice to the causal agent of narrow
brown feat spot discase. Coorvaae. Phis fungus is one of many species of the
genus Coreospora s hick are known to praduce the red toxin cercosporin,
which isbeliey edio play animportant role insymptom dev elopment through
its abihty 1o enerate tree radicals when excited by light. It is almost
universally tonic o Iiving cells and has been proposed as an agent tor
photoady namic chemotherapy ot cancer.

Several major and minorcrops are quiie adversely aftected by Cercospora
discases. including muaize. ~sovbean. peanut. banana beet and asparagus.
especially in the humad tropical regions. Natural resistance 1o species of
Cercospora is generally weak or non-enistent. and alt attempis o generate
somaclonal varants with such resistance have failed. Rice. however. is
exeeptional inthat resistance tomany rwces ol Coorczae hasbeen incorporated
into popular US and Central Amernican rice varictios sinee the 19408, In
particular. the common weed “red rice”™ is resistant o almost all of the
approvimately 47 known races of the fungos. The once-popular variety
Lemont is resestant T anowt halt of these races. However. 1wy of the rice
varicties currently popuhar in the Americas (such as Leah and Labelle) are
susceptible 1o the newer vwces. The same is true of some popular Chinese
varicties. Accordinglvs we initiated o programme o determine whether
resistance to Coorvzae was due to celluliar resistance o cercosporin or o
other reesons. We han e purtfied cercosporin froman isolate of Corvzae and
i ¢ added it 1o sohd medium supporting the growth of rice callus derived
trom sceds of red nice. Lemont. Leah and Labelle, We hine measured the
oy of cercosporin in terms of inhibition of callus growth and abolition
ol the capacity of calhi to convert Nuorescein diacetate o Hluorescein. Both
ansanys give the same result: red rice and Lemont are resistant to cercosporin
at the cellilar Tesel but Leah and Labelic are sensitive. This is the first
demonstration ot cellular resistance to this toxin in plants. In addition. calli
ol red rice and Lemont renain yeHow . while calli of the other varicties turn
purple and dic. This suggests that resistancee 1o cercosporin imvolves cither
rapid degradation of the tonin or its exclusion from the eells, This discoven
opens the door o biochemicaland genctic analy sis ol resistance mechianisms
inrice.whichshould o e relevance tothe des clopmentol resistance inother

CTops.

Ihe herbicide glyphosate (phosphonomcethylzlveine) is widely used
agaimst mono- and dicon fedonous weeds. fis target is enolpy rov s Ishikimate
S-phosphate (FPSPyss nthase.anenzs me ot aromatic smimoacid biosy nthesis,
Howevern the mability of e!s phosate o diseriminate betw een crop plants amd
wevds resticts its use during the growth season,

Discnmunation has recently been gencrated by incorporating into ses eral
crop plants an altered FPSP synthase cone waich encodes o target with




YR pazuajaeiegn
GIURTTIR (ST R AR T [T R Find X [URTTTT TS F RN TRV I T R RN TR TT IR I TRITTRY
JOUYIED PANEIYO U DARY SMIGLD OW ] CISEYIINS (G4 vo aesoyd y§
10 S123110 2y e o) ueydoid sy pue ausogsg smoepe suagd girs
pareawaddns ses ampaw g adnos goajos seaesogd 8 [ u ] so g wors
0 pasar uays pue sogotgnue deudordde no graors sop sopepd vo paagas

QUINWSIMUOLOD “{ -7 | WIS 200 7 Uo Bopddpsurd) pu. sugaeyaed 1oy

L16CV Y priuson aGures jsoy prosg ayp o pajedy

DI SIUDWSEIL QY (Or-(] PUE FISG 20 JT] PUE gies pasasip spenged sew

VAL FEUOSOWOMY, ) 121107 SYLY I W dpe uadgseg ssausord 1sojy 1110
PUE T8RO Yoy Wosp paidudne Suiag s1auas sesg g- ) 1 o suiuoy)

TRINIANUIUL ST NBUITOLP SYIP Auisodses seatdyw wsepdisad

A O PN sE ey J- ) e saeadde g caseds snoseyduad s wogg
sudjpoud Josuoneaidaid ur papiodarudagsey Sianoe srpoads oy Sig oy

ISIIIND

YT UL APLALE NEUITOIPAYIP dutsodes € jo dumaad syt pasadwei) uaag
SELDUISODES TUOTDEM INEA] 4-.) M3 jo 1npoad 1010 21 Jo uondaagg

Snegdsoyd jo aseapan uapuadap-sesoyd s o

MUDUDINSEIW UENOIY] SULS HIoG JO SIDETIND UL PP I SEY e

MNEA] J-0) AR N - ) ssassod aog) eyl S0 s ([Suods 2anos
st sopeuoydsoyd o wordE o1 [y ) pus IREI1G SUIIS jo e s

‘(mruoydsoyd) syrdounue-2

pue nrooydsoydpsgrowounue-7 50) ananos § dos sesajeuoydsoyd 1ago

U0 WIS OSE UED SUIEEIS Y10¢] "UOLIUNOY MY 0} TRET!) 10 SALISUIS 0 dnp

aq o] 1adde 30U S20P 1 ING UWOUNUIN SEIDUMIJIP UYL O SISEY D] 120a)8)

INW 0] VO WOIEURD || ) ]1) SEAIY W [aIA[1) [N W ¢ UL OW ou Uo wold

UEITNOT) ([0 ]1) s v wouy 1jes wntuowtae] sdoadost s aesoyd €)3E jo

UOHEINILIO] RO D1 U0 JIWOIS 10] eded 1oy ut yypayaew 1agjip
ADYLDDINON § N1t AESOYd VS LU ] U0 WOLE 07 Dt 2 SUIRLS Y1og )1y Ay

AR IR EDRIICIZRNIN R D

PUE (IDTIRGEUIYY 1] WOIP) TNOTH)d PARUSISAP MR DY [ 2DI00s ] dos st
Aesoyd 4 F B0 g wots Jo dgedied spruotwsopnas g owiyi w Suy 1o w e o gy

DUIE A (- ) ML O SO (y)

LI M INEA] ) [0 B0 ()

aoanos sipoydsoyd ajos e

aesoyd 1 1E o 1 w0l 107 QDEded gEg R i W pruowopnasg ¢ jouoneposi( )

IN[AAD] DAY 18 PPN UDXG SEY BoHEpRIRap desoyd vy
']]l!,) ".I
adar-pren girw paandisod junwiosuey Sy w duazus a1 o uossaidaoainao
Piol-< Ay un ued U 1] AR G PRSI AL FUINY ME DURINOL JO (D))
YR YT I0] SUOSEIY AP PN 0] Jo 0uasaad ayiur woIs o, wnjige
SIAY PARISEOWIP ST esogd VS o] IO < wuewopae x| waond
YT O WAWSEIN PIUNGOD 1 0] Sulpuodsanion spnospnuciije ue dqoid e
JUND UONEZIPUG Y WDYINOG G PP W T Wegluss 447 41
ydonmoad 107 paapas aw surtulopsues e
WA PIP-INCYIUAS S JH UN 68T 00~ o paunopae pue g ) d
OIUT PV U ST NIJHGIS AP WOT] NEHRINS J§ 0 101 203 2]
SAFNAS Ylog Jumsand 2w o) )] IV OIPIIGINY Yl
AJINOLAP O] Mg 21 Wy uadn aajued opseaued oo daurisjoy aesoyd )&
SULDPOIUT O] TS dgissod IN1ouy: 3PN Y1 10] SHut e pasnpal



Design, svnthesis
and structural
studies of
conformationally
restricted peptides

Structural Biology:
a) Protein Chemistry

VS Chauhan, P Rawore A Mathare AL Bhardwag, 8. Chatterjee. S.
Nagpal. R Aroras NC Singh

Contornutionally constaaned peptides e ot remendous potential in
undderstanding stucture-tunction, medey cloping hghlv active analogues ot
broactine peptides. e designmg covvine imbubators and drug desigae i
vencral. Qur objective is o desigan near peptides o senve as made!s tor
~coomdany structural motts and. usimg these. o svathesise lughly active aid
~clective boactine peptides. Our stidies wath e pdeln droanumo acids
contamng madel peptides line shown them o be excellent maodels tor
miroducing turns and helcal monts,

Solutton contormuational studies ustng ligh resolution nuclear magnetic
resomance (NMR)Y have shown that dehvdropheny Bilnine (DPhed and
dehvdroleucine (DI cud show astrong tendeney toamduce [3-turns in peptide
chain, Crvstai structure of these pepiides. e Boe-Phe-DIeu-Val-OMe.
For-Met- DPhe-Phe-OMe have confirmed ihese Tindings.

Another such peptide hus show n the presence of twoconsecutinv e f-turns.
Solution cortormational studies on~synthetic peptides L Tand BT containing
two or more debvdrophenyialanines show these 1o be exeellent models for
hehical structures. Crvstal structure of peptide T has clearly indicated the

presence of oo 34, hehi,

(h Boc-Giv-DPhe-1cu-DPhe-Ala-NHCH .
(1D Boc-Phe-DPhe-Val-Phe-DPhe-Val-OCH,
(LY Boc-Giv -DPhe-AL-Phe-Eeu-DPhe- ALe-NHCOH

(3., heliv
(3., heliv)
(a-helivy

A chemically syathesized
peptide. devived from

the hepasitis B sarface
antigen, oligemerizes
spontancousls, giving rise
1o macromolecnlar
ageregates inagueons
solution, indicated by

the arvows in the clectron
microscope pictore.

Fhe avgregnes seems
alikels candidate

fora novel vaccine

for hepatitis B,
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Studies on
anticoagulant
peptides

Recombinant
bovine growth
hormone

shown that these composite peptides also recognise antibodies i mataria
mntected human seras We are currently checking F-cel! response. in mice and
w b human T-cellsowath these composite peptides.

Twosunthene peptides trom thrombospondin related anony mous protein
{ FRAP) 2 nonapeptide and o In-iestdue peptide. were synthesised. These
peptides have shown very encouraging results in both sporozoite and
merozoite myasion hibitton upto otr - anhibition). Structurad stadies on
the smadler peptide are i prozress, We now plan to concentrate on the
development of a blood siage ssathetic multiple eprtope peptide. Afer
obtmning a complete immunological protile on the above two polypeptides
We propose to oy out toxicology experimients inoat least two animal
sustemis, betore planning any chnical evpermments. Based on our recent
results with B- and T-cell epitope wdenttication. we also propose todesign
more multiple epitope peptides corresponding o N3 KD protein. mn order o

develep a blood stage malaria peptide vaccine.

Hirudin. a 63 amino acid poly peptide from the leecho s aonighly specitic
and potentinhibitor ot thrombin. [thas beenshow i that C-terminal fragments
ot hirudin can torm the basis tor devcloping a synthetic peptide inhibitor of
thrombin. We By e synthesised severalanalogues to turther correlite struciure -
tunction relationships and have tound that analogues designed o hine
preterences tor heheal structure showed poor or no antithrombin activiiy.

We tound that the boactiv ity ishighly sequence specitic and that residues
32-03 contin the mininal sequence with maximum ihibition activity, We
have successtully designed and synthesised peptides containing the (-
terminal binding domain joined through anon-peptide inker to a tnipepiide
inhibitor sequence (D-Phe-Pro-Arg- Ny that is supposed o fitim the catialvtic
groov e of thrombin. These bitunictional peptides are more potent than the -
terminal fragments alone. Now that the erystal structure of the thrombin-
hirudin compley is know s i might be possible to design better analogues for
thrombin inhibinon.

Structural Biology:

b)Mammalian Gene Products
0.5, Wang. Y. 6o Min K Majumder. A Chatterjee. M. Malhotra

Farlier we had synthesised. cloned and sequenced the three tragments ol
the bGH gene. These trugments were assembled into o complete gene ol
correct sogoence. We has canserted the bGH genc intoa v ectorwith the heat-
inducible pl. promater of phage 7. An expression level of 10-137 ol total
celluler protain was achieved sn o cole, This woas shoson by protein stieing
alter SDS-PAGE and by immunoassay.

Attempts are being made tompros - he fesel obexprossion by irving o
combimation ol the tollowinge: ditte, o ins ol o eolis dilterent s ectors
USTIL S aFious SHong profioters, i i, sustent and sariations in the

condinions of eene indaction,



Recombinant
human -interferon

The +-1FN gene has been expressed to about 607 of total protein in £,
coli. Because of this high level of expression, the protein is obtained as an
inclusion body which needs to be solubilized by denaturation-renaturation.
To this end we hope to develop a simple and cconomical purification
procedure tor potential industrial use. We puritied the inclusion bodies (IB)
containing recombinant +-1FN by sonication. removing the cell debris by
centrifugation and then collecting the 1B by further centrifugation at higher
speed. The purity of recombinant IFN in the IB is more than 0% as assessed
by SDS-PAGL. Further puritication was carried out by gel filtration HPLC.
The HPLC puritied material show ed positive results with ELISA carried out
using anti-human v-IFN antibodies raised in rabbits using commercially
avatlable recombinant human v-1FN.

Initial ettorts to setup a biological assay for v-1FN using the WISH cell
line and vesicular stometits virus (VSV) were not very successtul doe to the
slow growth rate of WISH celfline. We have now switched overtothe VERO
cell line and VSV The preliminary results obtained from using this assay
systemand y-1FN purified by controlled pore glass column chromatography
and reversed phase HPLC are encouraging.

Recombinant —-interferon
expressedd in F. coli
under the influence of
the 7.-PL promoter. The
left panel shows the SDS-
PAGE analysis. Lane I:
sMandard

-INF: lanes 2-5

and 7-8: clones bearing
<-INF genes: lanes 6

and 9: control plasmid.
The right panel shows
the h.p.l.c analysis of the
--INF obtained from
purified inclusion badies.
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Recombinant
hirudin.

Hirudin. an extremely potent anti-coagulant. has been widely proposed
asa possible drug for thrombosis. We have chemically synthesized, ligated
into vector pINHIOmpAZ. cloned and expressed in E. coli o hitadin gene
based on the known protein sequience of leech hirudin variant 2. Two clones
(PHRME2 [0 and pHKME219) were tested tor reproducibility of expression
as monitored by a clot-inhibition assav and ELISA. The estimated vield
based onactivity determinations is 0.5 mg Lof culture. Optimization o vield
is being carricd out. The recombinant hirudin has o 6 amino acid long N-
terminal extension which can be removed by CNBrircatment of the protcin,




Removal of the extension leads to increased activity of recombinant hirudin.
[tis known that the presence of extraamino acids in the N-terminus of hirudin
reduces its capacity to bind specifically to thrombin.

To investigate the importance of individual amino acid residues at the N-
terminus of hirudin in the binding of the protein to the active center of
thrombin. two mutationsof hirudin(viz.. tyrosine at position 3 to phenylalanine
or alanine) have been generated using PCR. The phenylatanine mutant gene
has been cloned and characterised by restriction mapping of positive clones.
The DNA sequence was correct. Cloning and characterisation of the other

mutant is in progress. Fature work will involve:
(1) purification and scquencing of recombinant hirudin and the two mutant torms;
(i) characterization of mutants with respect to binding to thrombin.
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The Collaborative
Research

Programme
(CRP)

The CRP was established to encourage joint research between ICGEB
and its attiliate centres inareas of common interest and to stimulate rescarch
in applied projects. not directly related to the ICGEB programme. but of
particular interest to the developing world.

Underthe provisions of the current Five-Year Programnie. cach aftiliated
centre can submit up to five proposal per vear. all of which are subject to peer

reviewing by ICGEB staff and external reterees.

Grants do not exceed  USS 35000 per annum and are extended for a
maximum period of three vears. They are strictly meant to cover expendi-
tures related to expendable supplies. small items of equipment. educational
travel and rescarch visits

The collaborative research programme of ICGEB continued in 1990 for
asecond vear. Durning the first vear of the collaborative research programme.
1989, 14 collaborative projects received grants amounting to USSS60.000,
In 19940, from a total number of 44 research proposals submitted. IS received
ICGEB grants amounting to USSLI19.000.00 (Fig. 1). Listings of the
projects approved in the first two vears of the operation of this programme
are given in Tables | and 2.

Fig.1 ICGEB COLLABORATIVE RESEARCH PROGRAMME

Grants awarded:

Bl 98880 uss 860.000

[} 1990 USS$ 1.119.000
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Table 1

UNIDO/ICGEB COLLABORATIVE RESEARCH PROGRAMME 1988/89
Total Number of Projects Submitted = 77
Total Number of Grants awarded = 14 (US$860,000)

Country Title of Project Principal Investigator Institute and Address
ARGENTINA Genetic and Antigenic relationships between human and | Jose L. LA TORRE Centro de Virologia Ammal
animal rotaviruses. Production of antigens on high Serrano 665
density cultures of animal cells 1414 Buenos Aires
ARGENTINA
ARGENTINA Regulaton of gene expression during developmental Nestor CARRILLO Universidad Nacional de Rosario
processes in higher plants Facultad de Ciencias Bioquimicas y Farmaceuticas
2000 Rosario - Santa Fe
ARGENTINA
BRAZIL Nutritional improvement of root crops by engineering Mauro CARNEIRO S.Al.N. Parque Rural
70.770 Brasila-DF
BRAZIL
BULGARIA Tomato Spotted Wit Virus (TSWV): Genome structure & Atanas ATANASSOV Central Laboratory of Genetic Engineering
development of resistant tobacco plants 2232 Kostinbrod - 2
BULGARIA _
BULGARIA Development of new vectors for gene expression in Kalin P. DUDOV Central Laboratory of Genelic Engineering
mammahan cells 2232 Kostinbrod - 2
BULGARIA
CHILE Microbial degradation of lignin studies on the Rafael VICUNA Universidad Catolica de Chile
basidiomycele ganoderma applanatum and bactena Departamento de Biologia Celular
metabohzing hgnin-related compounds Casilla 114-D
Santiago
CHILE
CHILE Development of improved diagnostic and prevention Anturo YUDELEVICH Microbiology & Molecular Genetics Unit
systems for typhoid fever Dept. of Cell Biology
Facully of Biological Sciences
Catholic University of Chile
Casilla 114-D
Santago
CHILE
GREECE Structural and genetic analysis on the four alph-helix motf | Michael KOKKINIDIS Institute of Molecular Biology & Biotechnology (IMBB)
in proteins P.O. Box 1527
711 10 Herakhon
Crete
GREECE
GREECE Structure and pathogenicity of the acetyicholine receptor | Socrates TZARTOS Hellenic Pasteur Institute
127 Vas. Sofias Ave.
11521 Athens
GREECE
GREECE Analysis of the organization and expression of the Plum Efthimia Mina TSAGRIS Institute of Molecular Biology & Biotechnology (IMBB)

Pox Virus (PPV) genome

P.O. Box 1527
711 10 Heraklion
Crete

GREECE




Country Title of Project Principal Investigator Institute and Address
HUNGARY Study of the mechanism of transactivation in HTLV and | BOROS Institute of Biochemistry
BLV Biotogical Research Center
P.O. Box 521
6701 Szeged
HUNGARY
NIGERIA Mass propagation of trees for wood pulp and paper S.N.C. OKONKWO Dept. of Botany
industry in Nigena University of Nigeria
Nsukka
NIGERIA
YUGOSLAVIA Study of the new gene (NCU) that atfects resistance to Dragutin SAVIC Genetic Engineering Centre
gyrase inhibitors Vojvode Stepe 283
P.O. Box 794
11001 Belgrade
YUGOSLAVIA
YUGOSLAVIA Development of vectors for gene expression in lactobacilli | Ljubisa TOPISIROVIC Genetic Engineering Centre

Vojvode Stepe 283
P.O. Box 794
11001 Belgrade
YUGOSLAVIA




Table 2

UNIDO/ICGEB COLLABORATIVE RESEARCH PROGRAMME 1990
Total Number of Proposals Submittied = 44
Total Number of Grants Awarded = 18 (US$ 1,119,000.00)

Country

Title of Project

Principal Investigator

Institute and Address

ARGENTINA

lonic channels in plant cells: Molecular basis
for plant improvement in semi-anid regions

F.J. BARRANTES

Instituto de Investigaciones Bioguimicas

Universidad Nacional del Sur

Consejo Nacional de Investigaciones Cientificas y Tecnicas
C.C. 857, Camino La Carrindanga Km. 7

8000 Bahia Blanca

ARGENTINA

BRAZIL

Oncogenes and anti-oncogenes in cell
prohiferation contro!

Mar C.S. ARMELIN

Instituto de Quimica
Departamento de Bioquimica
Universidade de Sao Paulo
C . P. 20780 Sao Paulo 01498
Sao Paulo

BRAZIL

BULGARIA

Molecular basis of cystic fibrosis n Bulgarna

t.uborodna KALAYDJIEVA

Laboratory of Molecular Pathology
Institute of Obstetrnics

2 Zdrave St

1431 Sofia

BULGARIA

CHILE

Studies of the stress response in biomining
microorganisms. Possible implications in the
improvement of the bioleaching process

Carlos A. JEREZ

Dept. Bioquimica
Facultad de Medicina
Universidad de Chile
Casilta 70086
Santiago

CHILE

CHILE

Saccarification of straw: use of enzymes from
native fung

Jame EYZAGUIRRE

Department of Cell and Molecular Biology
Universidad Catolica de Chile

Casilla 114-D

Santiago

CHILE

CHINA

A novel, efficient and powerful method for site-
specific mutagenesis

Qi Song WANG

Institute of Genetics

Fudan University

Shanghai 200433

PEQPLE'S REPUBLIC OF CHINA

CHINA

Studies on structural mechanism of prolonged-
acting and highly potent human insulin

Da Cheng WANG

Institute of Biophysics

Chinese Academy of Scierices
Zhong Guan Cun

Beyjing 100080

PEOPLE'S REPUBLIC OF CHINA

CuBA

Transformation of sweet potato (Ipomonea
Batata L ) for increasing ns nutriional value as
food and animal teed

Sergio PEREZ TALAVERA

Centro de Ingeniena Genetica y Biotecnologia
Ave 31 entre 190 y 158

Cubanacan

Cuidad Habana

CUBA




Country Title of Project Principal Investigator Institute and Address
GREECE Photosynthetic water cleavage and inhibitory Demitnos GHANOTAKIS Department of Chemustry
etfect of hermiciges Universily of Crelte
P O Box 1470
GR-71110 lrakhon
Crete
GREECE
GREECE Structural and functional analysis of human Nicholas MOSCHONAS Institute of Molecular Biolngy & Biotechnology
glutamate dehyarogenase Foundaton for Research & Technology
P O Box 1527
71110 Herakhon, Crete
GREECE
HUNGARY Characterization ot DNA binding proteins Ferenc NAGY Institute of Plant Physiology
involved in the regulated expression of a wheat Biological Research Center (BRC)
chlorophyll a b b:nding protein Hunganan Academy of Sciences
P.O Box 521
H- 6701 Szeged
HUNGARY
HUNGARY Structural studies on sequence specific DNA- Laszlo OROSZ Agncultural Biotechnology Center
protein interactions PO Box 170
2101 Godollo
HUNGARY
N:GERIA The mioiogy of bananas plantains and of Tunde FATUNLA Department of Plant Scier.ce
sigatoka in the breeding for resistance to the Obafemi Awolown University
sigaloka leat spots ILE-IFE
NIGERIA
NIGERIA Screening cf the antimutagenic and genotoxic.  { Emmanuel OBASEIKI-EBOR Departiment of Pharmaceutcal Microbiolagy
acuvities of extracts of several edinle College of Medical Sciences
vegetaoles plants and mushrooms commaonly University of Benin
consumed in Nigeria Benin City
NIGERIA
VENEZUELA A pilot project of the application of nucleic acid | Hilda A PEREZ Instiito Veneznlano de Investigaciones Cientificas (1VIC)
prooes to malana diagnosis in Venezuela Centro ¢e Microbiologia y Biologia Celular
Lab Immunoparasitologia
Apdo 21827
Caracas 1010A
VENEZUELA
YUGOSLAVIA Molecular Diagnostics of Genetc and Ana SAVIC Institute for Molecular Genetics and Genelic Enginecring
infectious Diseases P.O. Box 794
11001 Belgrade
YUGOSLAVIA
YUGOSLAVIA Sequencing by hybndization: Method Radomir CRKVENJAKOV Institute for Molecular Geretics and Genetic Engineenng
gevelopment on gamma vectors P.O Box 794
11001 Belgrade
YUGOSLAVIA
YUGOSLAVIA Geneltic and protein engineering of penicilin Viadimir GLISIN Institute of Molecular Genetics and Genetic Enginerrning

acylase

P.O Box 794
11001 Belgrade
YUGOSLAVIA
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Training Programme

A two-component programme of short and long-term training activities
has been initiated to allow the Centre to reach one of its most foundamental
targets. namely to disseminate state-of-the-art biotechnology to scientists
from developing couiitris.

Insofaraslong-term training is concerned. ICGEB awards post-doctoral
fellowships to member-country scientists (ten fellowships a vear per Com-
ponent) for one vear with the possibility of renewal for a second vear.
Another ten tellowships are tenable for work in selected halian laboratories
on programmes related to those of the Centre.

ICGEB received 99 and 202 applications tor fellowships in 1989 and
1990 respectively. Of these. 22 candidates were selected in 1989 and 26 in
1990. They have been assigned to research teams in the New Delhi and
Trieste Components of ICGEB as well as in selected Nalian Institutes. The
fellowships are distributed to candidates from 21 Member Countries.Fig. 2
gives the collective data related to this programme component. whereas
Tables 3 and 4 provide a comprehensive list of placements.

ICCEB fellowships range between USS 15.000-20.000,

Long-term
training
Fig. 2
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Table 3
ICGEB FELLOWSHIP PROGRAMME 1989

Number of grants awarded = 22

N\ame Country Host Lanorator
Dimiiter DEMIROV Bulgaria 1CGER. Trieste. Taly
Jordan KRIAKOV Buigari ICGEB. New Delhi India
Daniella DIMITROVA Bulgaria ICGERB. Trieste. Tahy
Shang-Zhong NI China ICGEB. Trieste. Taly
Jianguo LIU China ENEA Rome. T
LiYa RANG Ching ICGEB. Trieste. Ty
Josus Abclardo GRANIA Colombia IBC ONR. Romie. Trah
Maribe] GUERRA Cub IGBE ONR. Pavia. Ty
Luis RODRIGUEZ MENOCAL Cubu ICGEB. Trieste. Iy
Mobhammed 8. A-SALAM MAHMOUD bavpt ICGEB. New Delha. India
Magdy S. RADY Eavpr [GBE CONR. Pavia Tah
Maria SZARACS-DOBOZI Hungany [CGEB. Trieste. Tl
Peter NAGY Hungar CSVVYOMONR. Ban, lialy
Attila MOEN AR Hungan UNIV . Florence. laly
Sartta Winitred NAZARETH India ICGEB. Triesie. Ttaly
Akeel Abed YASSEEN lray CSAN ONR. Rome. Traly
Esmail K. SHUBBI R Iy IGBE CNR Pav i, laly
Farkad FATTAH Iray [CGER. New Delhi. India
Mohamed ETTAYEBI Moroeeo IBC ONR. Rome. Taly
Shoukut PARVE/ Pakistim ICGEB. Trieste. Ttaly
Prasctt SUNTINANALERT [harland ICGEB. Trieste. Tl

Fdmundo BARRIOS Venezueda ICGER. New Delin, India




Table 4
ICGEB FELLOWSHIP PROGRAMNME 1990

Number of grants awarded = 26

Name Country Host Laboraton
Chikh BENGRA Aigerta ICGERB. Trieste. faly
Carlos Alberto MELO Argentina ICGEB. Trieste. Ttahy
Alejandro Jose VILA Argentina UNIV. Florenee LCIB. Htaly
Susana GIAMBIAGI Argenting 1CGEB. Trieste. Taly
Elizabeth Kinuvo GIMBO Brasil IGBE ONR Pavia. Ttaly
Svetlana TOMOV A Bulgaria CBM ONR. Rome. faly
Luisa Angelici ARANEDA Chile UNIV. Rome. Ttaly
Nun Jin ZHOU China ISC Bergamo. Ttaly
Juanwen ZHANG Chana ICGEB. Triesie. Taly
Zhiping WENG Ching ICGER. Trieste. Ttaly
Zibai ) China UNIV Rome ISV Taly
Hin Ying YUAN Ching 1CGEB. New Delhi India
Rene DELGADO HERNANDLZ Cuba IRENMN Mitan. Ty
Heana A GONZALEZ RODRIGUE/Z Cubg ICGEB. Trieste. ftal,
Mohamed Helmy EL-BORAI Lavpl CSIFONR. Tunn. Taly
Ahmed Abded Safam SETTIN baspt FBC ONR Rome. ftaly
Givorgy SIMON Hungany ICGER. Trieste. Ttaly
Bela SZABO Hungan ISS Rome. Ttah
Miklos CSERZO Hunzan ICGEB. Trieste. Taly
S, BALAJLE [ndia ICGER. Trieste. Taly
Bita NARHAL fran ICGEB. Trieste. ftah
Aldessandio TOSSI RN 1CGERB. Trieste. ftaly
Abdul Rrzigue MEMON Pakistan 1CGEB. New Delhi Tindia
Carlos Alberto BARRON Perg UNIV. Milan. Ttaly
Fakhreldin OMER Suilan HCGERB. New Delhi. Tudia

Hosevin BAGCT Turkey 1CGER. Trieste. Tl
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Table 7
ICGEB Courses - 1991

Pracucal Course:

P. Amati. Rome

MOLECULAR BIOLOGY AND DIAGNOSIS
OF HUMAN PAPILLOMA VIRUS

Practical Course:
I Bennet, ICGER
RFLP’s IN PLANT BREEDING

Practical Course:

3. Santome O, Cascone. Buenos Aires

PROTEIN AND PEPTIDE PURIFICATION,
MICROSEQUENCING. BIOTECHNOLOGICAL
APPLICATIONS

Theoretical Course:
T.J. Silhav . Princeton
BACTERIAL GENETICS

Fheoretical Course:
Gr. Romeo, Genova

HUMAN GENETICS

Theoretical Course:
G Tocchimi-Valentini. Rome
YEAST MOLECULAR GENETICS

Practical Course:
C N Brusehi. ICGER
YEAST MOLECULAR GENETICS

[nternational Symposium:
k. Gallt C.V. Bruschi. Milano [CGER
PSEUDOMONAS BIOLOGY AND BIOTECHNOLOGY

Theoretical Course:

1.G3. Hlowe, Bristol

GENETICALLY MANIPULATED ORGANISMS: SAFETY
INTHE LABORATORY AND THE ENVIRONMENT

Conlerence:

L Beringer GoTzotzos, Bristol 1ICGER

GENETICALLY MANIPULATED ORGANISMS: RECENT
DEVELOPMENTS IN RESEARCH AND RELEASE

1-23 Februan

Havana. Cuba

4-22 Februan

New Delhe India

T1-27 Muarch

Bucnos Arres. Argentina

IN-22 Maurch

Trieste. faly

21.27

April

Trieste. lah

N2 My

Frieste. Ttaly

13-24 May

Trieste. Ttaly

16-20 June

Trieste. Ttaly

1-3 July

Trieste, Tl

A5 duls

Frieste. Ttaly

—



Pracucal Course:

D. Brutlag. Stantord
COMPUTER APPLICATIONS
INMOLECULAR BIOLOGY

Practical Course:
KK Tewan ICGERB
PLANT TRANSFORMATION

Practical Cousse:
L. Conalli-Storza FoE Baralle. Stantord ICGER
TECHNIQUES IN GENOME RESEARCH

Practical Course:

0. Wonge [CGEB

NUCLEIC ACID SYNTHESIS AND GENE ASSEMIBLY

Iheoretical Course:

ML Sinote S Paaletti, Chicago Trieste

(ot with UNEP)

MARINE MICROBIOLOGY AND BIOCHEMISTRY

s

(-

Sl ko 2 s

[iosie, Breia

Jalv - 3 s
New Dol India
22 27Neprembe

| TN P
422N\ ember

Noew Dol I

[o-20 Pecember
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Fig. 3 ICGEB SHORT-TERM TRAINING PROGRAMME
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Table 8
ICGEB MEETINGS - 1988/1989/1990

1988
Workshop Symposium
FROM PROTEIN STRUCTURE TO LC. Guosalus 1CGEB 21-25 March
PROTEIN ENGINEERING Trieste. lah
1990
Symposium
MOLECULAR AND GENETIC John Bennett 14-17 February
APPROACHES TO PLANT STRESS ICGERB N. Delhi. Tndia
Colloguium
EURKARYOTIC GENE REGULATION Juseph Papamatheakis 2224 My
AND EXPRESSION Gireece Heraklion, Greeee
Colloquium
LIGNIN: STRUCTURE,  BIODEGRADATION E. Katchalski-Katsir 260-25 June
AND PRACTICAL UTILIZATION Isracl Trieste. Baly
1991
International Symposium
PSEUDOMONAS BIOLOGY E. Galli. Ttah 16-20 Junc
AND BIOTECHNOLOGY CNL Brusehi 1€CGEDB Trieste. lah
Conference
GENETICALLY MODIFIED ORGANISMS I Beringer. UK 33 July

FOR THE 19905, G, Lrotzos, 1CGEB Frieste. Haly




Chemical
Services

Consultation
Services

ICGEB net:

the ICGEB
computer
resource for
molecular biology

Scientific Services

Apart trom the cotlaborativ e reseas Chand traiming programmes, [CGEB

provides o wide rmge of services to s member sLites.

Factlities tor protein sequenving. oligopeptide  and oligonucleotde
svathesis are avalable on request by scientists trom Attiliated Centres and

member countiies.,

ICGEDB personncl and scientists appointed by 1CGEB. upon request ol
muember countries. carry o Esite vistts and provide wdvise onmatiers relating
o hioscience pobicy . consultation on specitic rescarch programmes and or

tor planming and setting up new rescarch laboratories,

Fhe computer intormation resource service HHCGE Baetyis abready opera-
tonalatthe Frieste Component ot [CGEB. Phe servieeis intended to provide
the means ot combinimg dispersed rescarchers. resources and intormation
o o smele tegrated computer and communications environment. thus
~trengthenimg Member Countries” capabifity in biotechnology

Aceess 1o the ICGEBacet resource s available 1o all ICGEB Member
Country screntists, User support amd tinning s provided and o detailed
manual deseribing the systems services and sottware has been distributed
o Member Country scientists and vahiliated Centres. Inaddition, on-line
help will be avatulable tor the magor programmes on the system In-house
and regional training sessions will be arranged as the system day clops.,

The 1CGEB computer resource tor molecular biolosy was cretaed an
1990 with the purpose of disseminating the best o currenthv snailable
computational technology in molecalin biology o the 1CGEB rescinch
community . The major objectives ol the [CGE Baet resource are:

() The creation ot aninternational compuier network linking 1CGEB New
Delhi the Muilted Centres. and Member Country aboratories toacential
computer resouree located at ICGEB Trieste.

th The provision of computitional assistance o 1CGEB moleculir biolo-
gists in planming experiments. and analvzine protein and nucleic acild
sequences. [CGEBaoet provsdes on-line aceess 1o the magor sequence data
banks. mcluding: GenBank, ENMBLL PIR. and SWISS-PRO

(o) Foserveasatocai pomnt tor the des clopmentand sharing ot new sottware
developed by ICGER scicitists

() Fopromote the rapid sharmge obimtormation and coliboration among the
ICGEB Member Countey scientists througeh the means of clectronie bulletin
boards and clectrome mal,

Phe 1CGE Boer systenn s tulls operational and access is availbale 1o
Albthe 1CGE B Foeste serentists through o local area network connecting all



On-line Service
Hardware:

On-line Service
Software:

On-line Service

Database Library:

Support:

Software library for
personal computers:

the tboratories and otfices. The priicipad mechanism tor remote access to
the 1CGEBnet resource s s the X235 Public Data Nemworks (PDN).
1CGEBct is connected o the TTAPAC X235 PDN via o feased data
communication hine allowing tor 16 simultaicous i coming connections.
Accesstothe ICGEBnetresource isavatbable oz ic GER Member Countin
screniists. with preterence given to those scientists whose rescarchis directhy
related o the research goals of ICGEB. We are currently in the process off
assigning user accounts to Member Country scientists inaddition to assisting
them with setting the appropriate tools to communicate with the 1CGE Bnet
resource. A\ detatled Users Manual has been preparedand will be distributed
o all users ot the system. The TCGEBnRet svstem also serves as a raining
resource and wis wsed extensively during the 1990 1CGEB Praciical Course
“Computer Apphcations in Moleculn Biology™

The tollowing i~ a summary of the tacthities and services available o
users of [CGEBnet.

G Interactive. time ~sharing computers including o SUN 4 390, Silicon
Graphies 4D 210 and associated peripherid equipment (tape drives. disks).
{b) Telecommunication access to the computer through the use of the Public
Data Network (N 25 services. A direct dial telephone line is also available
tor direct connection to the computer.

(<) Access tothe Internet tor workdwide electronic mail. remote fogin, and
tile transter capabilities.

(1) hntelliGenetios Suite w hich contains comprehensive programs tor repre-
senting and manipulating nucleic acid and protein sequence data.

(DY INSIGHT and DISCOVER packages tor the analysis of protein tertiary
structures.

() FASTA and TEASTA for sequence similarity searching.

() IRN tor the rapid retrieval of sequences from the datiabases.

(¢) Clustal for the alignment of multiple sequences.

(1) Phylip tor the construction of phyvlogenies.

(2) GM for the automated analysis of cukaryotic sequences.

th)y MM for electronic mail and for bulletin board access.

The IntelliGenctios formatted versions of the GenBank and European
Molecular Biology Laboratory (EMBL) databases ol nucleicacid sequences,
the Protemn Tdentification Resource (PIRY and SWISS-PROT libraries of
protein seqguences. the VectorBank database of cloning vectors, the Kev Bank
databank of consensus sequence and other patterns. and the REBASE
restriction enzvie database from Dro Richard Roberts of Cold Spring
Harbor,

User consultation by telephone and electronic mail inaddition to on-line
and hardeopy documentation of the major progriommes and triining through
the 1CGEB course “Computer Applications in Molecular Biology ™,

Over 30 public domain scicntilic programmes Trom TBM personal
computers inaddition o anothes 35 programmes tor the Apple Macintosh
are avatlable for copying by 1CGEBnet users,




Other Database ICGEB also acts as a source ot dati, in the broadest sense ot the term. by
Functions: _
* vathermg and collating infornition on rescarch activities i member
countries:
s acting as a hub of an information network o promote awareness of
commercial products produced by member country institutes. such as
restriction enzy mes. diagnostic reagents and vacanes:
* monitoring matters related o the release of genetically modified micro-
organisms into the emvironment and general safety procedures in
biotechnology.

The ICGEBnet Data Communication Network

WORLDWIDE
INTERNED AND BITNET X.25 PUBLIC
NETWORKS DATA NETWORKS

GATEWAY ITAPAC X.25
BITNET & INTERNET NETWORK
GATEWAY SUN Gﬂkfﬁgs X.25 PROTOCOL
ICGE3net 41390 pasian TRANSLATOR

-h'l_'—i—i-




INTERNATIONAL CENTRE FOR GENETIC ENGINEERING AND BIOTECHNOLOGY
Padriciano 99, 34012 Trieste - [TALY

Tel. #3940-37571 - Telex 460396 [CGEBT 1 - Telefax +3940-226533

N.LL Campus, Shahid Jeet Singh Marg. 110067 New Delhi - INDIA

Tel. #9111-6863157 - Telex 31-73286 [CGB IN - Telefax +9111-6862310

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Biotechnology and Genetic Engincering Unit

Industrial Technology Development Division

Vienna International Centre

P.O. Box 300 - A-13A4) Vienna - AUSTRIA

Tel. +431-2113] ext. 372K - Telex 135612 - Telefax +431-2307355






