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Thar chis will be the last Activity Report of the International Centie for Genztic Engineering and
Biorechnology (ICGEB) with a preface by the Director General of UNIDO is a source of some
sutisfuction—for the Centre for UNIDO and for me personally. The Centre. promoted und mertured
hy UNIDO since the early 1980s. came of age in February 1994 when the 24th State notified entry
into force of the Stanes. Toduy the terms genetic engineering und biotechnology are household
words. The mudtidisciplinary fields they refer to will remain among the frontier technologies of the
1990s und bevond. The Centre s autonomy is a ribute to all those who have dedicated themselves over
the lust seven yeurs to the UNIDO project that furthered the objectives for which the ICGEB ws
established. Noone should doubt that the goadls of creating aninstrument for strengthening developing
countries through rescarch, development and training in this key feature oriented field have been
realized in u large measure.

Looking back on the emergence of ICGEB. it was UNIDO which initiated in 1981, under the
leadership of Dr. Abde! Ruhman Khane. the conceprof an international centre in genetic engineering
and biotechnology. Events moved quickly thereafter and one must complinient the decision of the
representatives of 2% nations who fuvoured the estublishment of the Centre at their meeting in
Belgrade in 1982 The Statutes of the Centre were adopted by the Plenipotentiary Meeting in Madrid
the following year. Thanks to the generous contributions by the Governments of ltaly und India. the
tnterim operations of the Centre started within the next three years.

The Chairman of the Preparatory Committee for the Establisiment of ICGEB,
Ambassador Adolfo R. Tavihardat. showld be particularly complimented jor his sustained efforts
dwring the preparatory vears in successfully steering the Centre towards autonomy. The UNIDO
Secretariat ulso devoted considerable time and effort to the promotion of ICGEB and is proud 1o see
its autonomy achieved.

The 1993 Activity Report shows how the muin research programmes relevant to developing
countries have been actively pursued during the last six vears a the nvo Components of the Centre.
Significant progress has been achieved in research towards levelopment of stress resistunt food
crops. diugnostics against AIDS. hepatitis and malaria. in urderstanding the molecular biology of
Papilloma virus and its relation 1o cervical cancer, and in m.crob.al degradation of lignin 1o useful
products. The Centre has trained ever | 200 scientists from some 3 developing cowntries during this
period. Excelient research publications have appeared in peer re ciewed journals.

There are promising prospects of commercializing the research results. Industrial firms are
already taking advantaze of ICGEB s expertise through contracts with the Centre to develop products
or technology acquired through licences. The ICGEB’s Director, Prof. Arturo Falaschi. can indeed
take pride in the Centre’s uchievements. Thanks are due also 1o the distinguished Panel of Scientific
Advisors for advising the Director and the Heads of Components in maintaining o high level of
scientific excellence at the Cenire.

With47 signatories to the Statutes, 29 of which have ratifica them, ICGEB is attracting increasing
international attention. A number of other countries are considering joining. The Rockefeller
Foundation and the World Health Organization awarded grants 1o the Cenire for specific projects.
UNEP us-s the Centre’s expertise in biosafety training programmes. ICGEB expertise was also
evident in the Preparatory Committee meetings of the United Nations Conference for Environment
and Development (UNCED) of the Biodiversity Convention of UNEP and at the Third Review
Conference on Biological and Toxin Weapons Convention.

Biotechnolegy is one of the key rechnologies that contribute to environmentally sustainable
industrial development. With its programmes in sirengthening human resources development of
developing countries in this area. ICGEB complements with the new priorities of the restructured
UNIDO. Fam therefore confident that the close links whici existed benween the Organization and the
Centre will be maintained dizring the transitional periodand thereafter and further strengthened. This
is also in line with UNIDOs own work as the Tusk Force Manager. designated by the Interageney
Commission for Sustainable Development in Biotechnology to help implement Agenda 21 decisions.
UNIDO is partof the UNIDO UNEP WHO-FAD Working Group whichdeveloped aVoluntary Code
of Conduct for Release of Genetically Modified Organisms. It has also established o Biosafery
Information Newwork and Advisory Service BINAS) 1o advise developing countries on hiosafery
issues. Hopefully ICGEB will continue 1o cooperate with UNIDCY in these and other activities.

UNIDO wishes ICGEB every success in its future endeavenn's.

Mauricio de Maria y Campos

Director-General of UNJDO
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Introduction

The year 1993 can be seen. fundamentally, as the time when ICGEB gained its status as a fully autonomous
intemational organization. There is no doubt that. although the officii calendar date of the entry into force of the Statutes
is 3 February 1994, ICGEB's autonomy was the result of the importznt work which was realized curing 1993. Without
the solid base of the research activities carried out by the Centre, the intemational recognition necessary for its
establishment as an autonomous entity could not have been attained. Furthermore, significant undertakings which
included the establishing and nurturing of contacts with Member Countries gained ICGEB the number of notifications
(deposited with the Secretary General of the United Nations) required for the entry into force of the Statutes.

Moreover, 1993 was the year in which the permanent premises of the Trieste Component were completed and during
which the scientific groups started to relocate to the new, state-of-the-art "W~ Building. At present, the Component and
Directorate occupy 5.700 square metres of laboratory and office space and during the course cf 1995, “vhen the AREA
Science Park — the authority that administers the science park where ICGEB Trieste is loczted — has completed the
restructuring of the temporarily released "F1~ Building. they will occupy a total area measuring 7,000 sguare metres.

The construction of the permanent premises of the New Delhi Component (measuring more than 10,000 square metres
of laboratory, greenhouse, animal house and office space) advanced considerably during 1993 and it is expected that the
premises will be completed by the middle of 1994.

The training and research activities carried out in both Components continued to expand in 1993, though they will
stabilize during 1994 in accordance with the current availability of funds.

Positive research results of various scientific projects implemented in the ICGEB laboratories are now starting to
emerge. and patents were filed during 1993 by UNIDO., on behaif of ICGEB. Research being carried out at the Affiliated
Centres in ihe framework of the Collaborative Research Programme is also leading to very interesting results; as,the
number of projects continues to increase. once again. an entire section in this Activity Report has been dedicated to the
findings of these research projects.

Other scientific services offered by ICGEB to its Member Countries remzin operational and it is with grea: pleasure
that we witness the success of the most popular ICGEBnet: the ICGEB computer resource for molecular biology. The
number of individuals and/or laboratories with user accounts on the mainframe computer in Trieste (which provides free
access to scientific data bases and to the software necessary for their utilization) has increased from 40 in 1990 to over
600 in 1993.

The information contained in this Activity Report shows, without any doubt, that ICGEB is becoming a mature, viable
and intemationally recognized organization. The entry into force of the Statutes is a tangible sign of this recognition.
Further acknowledgement is expected in the future, together with the welcome expansion of the ICGEB constituency to
still more members - countries which will require the services of the Centre or countries which believe in its mandate and
its ideals.




" The ICGEB Directorate

Director Arturo FALASCHI
Personal Assistant to the Director Elena STUBEL
Programme and Administrative Coordinator Decio RIPANDELLT*
Junior Administrative Officer Sanjay PAHWA*
Secretary to the Progr. and Admin. Coord. Suzanne KERBAVCIC*
Science Coordinator (Vienna Office) George TZ0TZOS
Programme and Training Unit

Programme Assistant (Fellowships) ousan VINCENT

Programme Assistant (Meetings/Courses) Diana Vi1l VANDEYAR
Programme Assistant (CRPs) Loredana LEDOVICH EZE

Personnel Unit

Administrative Assistant (Personnel) Frangoise MISITI*
Finance and Accounts Unit

Senior Accountant Giulia BON CASSELEK*
Accountant Elisaber:a LIPPOLIS CALCI*

*Servicing also the Trieste Component. **Left ICGEB during 1993
Names in italic correspond to ICGEB appointments
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The main er.trance of the permanent premises of the Trieste Component. the recently completed "W™ Building lncated at the AREA Science Park

of Trieste.




»

The Trieste Component

The north-eastern face of the ICGEB Trieste permanent premises.

Head of Component
Personal Assistant to the Head of Component

Secretary to the Head of Component

General Services

Librarian

Storekeeper

Driver

Receptionist/Switchboard Operator

Building Management and Safety Services
Safety Assistant

Precision Mechanic

Technician

Technician

Technician (Animal House)

Procurement Unit

Responsible Officer

Purchasing Officer

Purchasing Assistant

Adminisaative Assistant (Procurement)

Francisco BARALLE
Ann CRUM
Mariella SANTORO

Eleonora MILLO
Giorgio PATTAVINA
Carlo FRATNIK
Ivana BOCCI

Bodil HOLLE
Walter SCHMITT
Carlo GREGORI
Pietro TERCON
Mauro STURNEGA

Francisco BARALLE
Sergio TISMINETZKY

' Ann CRUM

Grazia DENARDO SPINA




Tissue Culture and Kitchen Services
Responsible Officer

Technician

Technician

Technician

Technician

Te~hnician

Technician

Computer Unit

Responsible Officer

Computer System Mz.aager
Computer Technician

ICGEB Personnel

Georgine FAULKNER VALLE
Maria Elena LOPEZ

Miranda THOMAS

Sulena POLEZ

Mirella DELL'OSTE

Fabiana LEUZ

Nadia CENDACH

Sdndor PONGOR
Gyorgy SIMON**
Spartaco H. BARTH

Left 1o Right: Members of the Pancl of Scientific Advisors: Prof. Arthur Komberg, Prof. Pierre Chambon. Prof. Robert Haselkom,
Prof. Luigi I uca Cavalli-Sforsa (Chairman). Head of Trieste Component of ICGEB- Prof. Francisco E. Baralle, Head of New Delhi Component

of ICGE

Prof. Krishna K. Tewani, Director of ICGEB: Prof. Arturo Falaschi, Programme and Adminisirative Coodinator: Mr. Decio Ripandefh
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Molecular and
Cellular Biology

Genome Studies

Research Groups

Senior Scientist

(Director ICGEB)
Assistant Research Scientist
Assistant Research Scientist
Scientific Assistant

"rainee
Trainee
Trainee
Trainee
Pre-doctoral Trainee
Pre-doctoral Trainee
Technician
Technician

Guest Scientist (Univ. of Trieste, Burlo Hospital)

Consultant (AREA/ICGEB)
Research Fellow (Santini Hospital)

Research Fellow (Univ. of Trieste, Burlo Hospital)
Research Fellow (Italian Institute of Health)

Arturo FALASCHI

Mauwro GIACCA
Narendra TUTEJA
Luisa MESTRONI
Dimiter DEMIROV**
Daniela DIMITROVA
Ning Wu HUANG
Poonam TANEJA
Sanjeev KUMAR
Doris SKOPAC
Maria Ines GUTIERREZ
Alexander OCHEM

Lorena ZENTILIN

Daniela PEDACCHIA**

Beatrice CHIAROTTO
Manola COMAR
Francesca DEMARCHI

Research Fellow ("Amici del Cuore” Foundation) Maja KRAJINOVIC

Research Fellow (Univ. of Trieste, Burlo Hospital)

Daniela LEDER

Research Fellow ("Buzzati-Traverso” Found.)Giovanni Maria SEVERINI

Graduate Student (ISAS) Fabrizio D')ADDA DI FAGAGNA
Graduate Student (ISAS) Silvia DIVIACCO
Graduate Student (ISAS) Gabriele GRASSI
Graduate Student (ISAS) Lidija MARUSIC**
Graduate Student (ISAS) Giuseppe MARZIO
Graduate Student (ISAS) Paolo NORIO**
Graduate Student (ISAS) Cristina PELIZON
Graduate Student (ISAS) Sabrina TAFURO
Undergraduate Student Sara HRVATIC
Undergraduate Student Francesco RUSSO
Senior Scientist (Consultant) Claudio SCHNEIDER
Junior Scientist (Consultant) Elisabetta RUARO
Technician Stefano BOTTEGA
Technician Stefania MARZINOTTO
Technician Federico VOLPATTI
Research Fellow (AIRC) Claudio BRANCOLINI
Research Fellow (Univ. of Trieste) Giannino DEL SAL
Research Fellow (CNR) Sandro GORUP?!
Research Fellow Dejan LAZAREVIC
Research Fellow Paolo VATTA
Graduate Student (ISAS) Licio COLLAVIN
Graduate Student (Univ. of Trieste) Elsa FABRETTI
Graduate Student (ISAS) René UTRERA
Undergraduate Student (Univ. of Trieste) Mauro BENEDETTI
Undergraduate Student (Univ. of Milan) Paolo MARCANDALLI




Virology

Microbiology

Protein Structure
and Function

ICGEB Personnel

Senior Scientist Lawrence BANKS
Associate Research Scientist Georgine FAULKNER VALLE
Junior Scientist Véronique BOUVARD
Junior Scientist David PIM
Junior Scientist Alan STOREY
Trainee Rengang WU**
Technician Paola MASSIMI
Graduate Student Antonella PICCINI
Undergraduate Student (Univ. of Trieste) Marta MOLINARI**
Senior Scientist Carlo BRUSCHI
Junior Scientist Jacques OBERTO
Trainee Aleksandra COMINO
Trainee Vijavalakshmi HINDUPUR NAGARAJ
Trainee Binh LE THANH
Trainee Goran LJUBIJANKIC
Trainee Zhiping WENG**
Trainee Viadimir YONG GONZALEZ
Pre-doctoral Trainex: Solomon NWAKA**
Technician Maristella COGLIEVINA
Technician Giuliano DEGRASSI
Technician Simone UGOLINI
Research Fellow (AREA) Paolo ZACCARIA
Graduate Student Iris BERTANI
Graduate Student Giorgia Maria DANEK **
Graduate Student (AREA) Danieia DELNERI
Graduate Student (Univ. of Torino) Monica GOTTA**
Graduate Student Francesca STORICI
Graduate Student (ISAS) Anna ZAGO
Undergraduate Student (Univ. of Trieste) Raffaella KLIMA
Student Aleksandra JANOUSEK
Student Dcaniella SANTORO
Senior Scientist Sdndor PONGOR
Associate Research Scientist Andrds SIMONCSITS
Trainee (from April 1993 Technician) Sotir ZAHARIEV
Trainee Valeria BEVILACQUA
Trainee Ivan BRUKNER
Trainee Alicia CHAGOLLA LOPEZ
Trainee Mikiés CSERZO**
Trainee Péter FABIAN
Trainee Zsolt HATSAG!
Trainee Roberto SANCHEZ
Trainee Vesna SKERL**
Trainee Slavoljub SUSIC
Trainee Sheng Lun WANG
Trainee Jianwen ZHANG
Technician Corrado GUARNACCIA
Graduate Student (ISAS) ‘ Giorgio PERCIPALLE
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Molecular Senior Scientist Francisco BARALLE
(Head of Component)

Pathdogy Associate Research Scientist Eduardo SCODELLER
Junior Scientist Rodolfo GARCIA
Junior Scientist Sergio TISMINETZKY
Junior Scientist Renu TUTEJA
Trainee John AGUIY**
Trainee Yuanding CHEN
Trainee Andres Fernando MURO
Trainee Monica SCHIAPPACASSI
Trainee Violeta STOYANOVA
Trainee Ali Fazil YENIDUNYA**
Pre-doctoral Trainee Rajolukshmi PARIYARATHUPARAMBIL
Technician Giulia DEVESCOVI
Technician Alessandra IACONCIG
Technician Fabiola PORRO
Guest Sciertist (Univ. of Trieste, Burlo Hospital) Donatella KOBAL
Guest Scientist (Univ. of Trieste. Burlo Hospital) Cristina SERRA
Technician (CNR) Bianca Rosa GUERRA
Visiting Scientist Mathilde Adriana BONDER
Research Fellow (Univ. of Trieste) Marco BARALLE
Research Fellow (Univ. of Padova) Martina GEROTTO
Research Fellow (Univ. of Trieste) Maurizio ROMANO
Research Fellow (Univ. of Trieste) Marina VALENTI
Graduate Student Emanuele BURATTI
Graduate Student (ISAS) Massimo CAPUTI
Undergraduate Student (Univ. of Trieste) Elena DONADEL
Undergraduate Student (Univ. of Trieste) Elisabetta FALASCA
Undergraduate Student (Univ. of Trieste) Valentina POLONIO

Molecular Senior SScciemist Oscar BURRONE
Junior Scientist Marco BESTAGNO

'mmundogV Trainee Dimitar EFREMOV
Trainee Susana GIAMBIAGI
Trainee lleana GONZALEZ-RODRIGUEZ**
Trainee Ergiu Ll
Trainee Alicia PEDRAZA
Trainee Mao Sheng SUN
Trainee Tatiana TKACH
Pre-doctoral Trainee Ivka AFRIKANOVA
Technician Sabrina MANCARDI
Research Fellow (from July 1993 Trainee) Facundo BATISTA
Research Fellow (Univ. of Trieste) Sabrina PERISSUTI

ON DUTY UNTIL DECEMBER 1993

Research Staff: 102
Laboratory Technicians: 28
Administrative Staff: 17
TOTAL: 147
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ICGEB Personnel

Staff and Guests Located at the ICGEE Directorate
and *he Trieste Component

105+

1988 1989 1990 1991 1992 1993
Il Technicians . Research Staff

Administrative Staff

Administrative Staff
(11.6%)

Technicians
(19%)

Research Staff
(69.4%)




The New Delhi Component

Head of Component
Executive Secretary

Administrath
Administrative Officer

Secretary to the Administrative Officer
Research Management Officer
Maintenance Officer

Procurement
Purchase Officer
Procurement

General Services
Secretary

Typist

Senior Driver
Plumber
Electrician
Messenger

** Left ICGEB during 1993
Names in italic correspond to ICGEB appointments

Krishna Kumar TEWARI
Gita SRINIVASAN

Gurudas CHATTERJEE
Tina DIAS

Yashpal Roy SAXENA
Alok Kumar SHARMA

Vikas DWIVEDI
Ashok KUMAR

Ramchandra RADHA
Pratibha CHATURVEDI
Madan Lal YADAV
Umaid Singh RANA
Bhagwan DAS
Ramakant PAL

View of the aimost comglewd ﬂ‘ nent ﬂim of the New Delhi M located at the Jawaharial Nehru University Campus in New Delhi.




Mammalian
Biology:
Virology

Mammalian
Biology: Malaria

Mammalian
Biology:
Recombinant
Gene Products

Plant Biology:
Chloroplast
Genome

Research Groups

Assistant Scientist

Assistant Scientist

Research Scientist

Senior Research Fellow
Trainee

Trainee

Trainee

Research Associate

Laboratory Technician
Laboratory Technician
Laboratory Technical Assistant
Laboratory Technical Assistant

Assistant Scientist
Assistant Scientist
Research Scientist
Research Fellow
Research Fellow
Trainee
Trainee

Technician
Laboratory Technician

Technician
Laboratory Technician
Laboratory Technician
Laboratory Technician
Laboratory Technician
Laboratory Technical Assistant

Attendant
Laboratory Attendant

Senior Scientist
Assistant Scientist
Senior Research Fellow
Research Fellow
Trainee

Trainee

Laboratory Technician
Laboratory Technician
Laboratory Atiendant

Senior Scientist

(Head of Component)
Assistant Scientist
Senior Research Fellow
Research Fellow
Research Fellow
Laboratory Technician
Laboratory Attendant
Laboratory Attendant

ICGEB Personne!

Shahid JAMEEL

Kanury V.S. RAO

Vijay KUMAR

Vankatasamy MAN!VEL
Hakan OZDENER

Juan ROCA

Kezban Tuly YALCINKAYA**
Masood AHMAD

Lalita VIJAYAKRISHNAN
Mohammad ZAFRULLAH
Ganesan BALASUNDARAM
Ravinder KUMAR

Virander Singh CHAUHAN
Fred Alexander S. KIRONDE
Pawan SHARMA

Aruna SETH

Pratima RAY

Cemil CELIK**

Fakhreidin OMER

Ashima BHARADWAJ
Balwan SINGH

Archana MATHUR

Sailaja Naga VEERANKI
Tapas MAL

Vidhu BANSAL**

Korwal KAPUR **

Naresh SAHOO

Narinder SINGH

Ashok DAS

Qi Song WANG**
Navin KHANNA
Dinkar SAHAL
Narayana JAYSURYAN
Yong Jie MIN**
Hanying YUAN
Manisha MALHOTRA
Ganesh RAO

Joginder SINGH

Krishna Kumar TEWARI

Sunil MUKHERJEE
Sujata LAKHANI

M.K. REDDY

Nyaya Swaroop KELKAR
Dhirendra KUMAK
Kedar SINGH

Chandan SINGH
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Piant Biology:
Plant Resistance

Plant Biology:
Plant
Transformation
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A view of the ICGEB New Delhi greenhouse faciiity in an advanced stage of construction.

Research Scientist
Research Scientist
Senior Research Fellow
Research Fellow
Research Fellow
Trainee

Trainee

Research Associate
Laboratory Technical Assistant
Laboratory Attendant
Attendant (Greenhouse)
Laboratory Technician
Trainee

Research Associate
Trainee

Senior Research Fellow
Senior Research Fellow
Laboratory Technician
Laboratory Technician

Raj K. BHATNAGAR

Suhail AHMAD

Madan MOHAN

Angamuthu SELVAPANDIYAN
Suresh NAIR

Le Thi Lan OANH

Vo Thi THU

Nasreen EHTESHAM

Naresh ARORA

Prakash Singh PATWAL
Ramesh SHARMA

K. MAJUNDER

Farkad A. FATTAH**

Anurag GOEL**

Pedro MOLINA-GUEVARA**

Vanga Siva REDDY
Sudhir JAISWAL
Sangeeta CHOUDHARY
Girish CHANDEL

ON DUTY UNTIL DECEMBER 1993
Research Staff: 34
Laboratory Technicians: 23
Administrative Staff: 13

TOTAL: 70




ICGEB Personnel

Staff and Guests Located at the New Dethi Component

1988 1989 1990 1991 1992 1993

] Administrative Staff g Technicians . Research Staff

Administrative Staff
(18.6%)

Research Staff }§
(48.6%)

Technicians
(32.8%)
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Research Programme:

The Trieste Component

Origins of
Mammalian DNA

12

Molecular and Cellular Biology

A. Falaschi, M. Giacca, N. Tuteja, M. Comar, F. dAdda di Fagagna,
F.Demarchi, D. Demirov, D. Dimitrova, S. Diviacco, G. Grassi, M.
I. Gurierrez, S. Hrvatic, N. W. Huang, M. Krajinovic, S. Kumar, D. Leder,
L. Marusic, G. Mar=io, L. Mestroni, P. Norio, A. Ochem, D. Pedacchia,
C. Pelizon, F. Russo, G. M. Severini, D. Skopac, S. Tafuro, P. Taneja,
L. Zentilin.

The structure and organization of mammalian chromosomal replicons and
the molecular mechanisms underlying the activation of new rounds of DNA
replication during the S-phase are still largely unknown. In particular, the
identification of mammalian DNA replication origins (i.e. the chromosomal
DNA sequences which direct the initiation of DNA replication) is still an
elusive problem, largely due to the lack of a suitable furctional assay.

Overthelastfew years, we have concentrated ourefforts on the identiftcation
of the start site for DNA replication in a human region mapping in the
subtelomeric area of the short arm of chromosome 19 (band p13.3). This
region was selected because of its property of being synthesized immediately
at the beginning of the S-phase in HL-60 myeloid cells synchronized with
aphidicolin. The region (which was originally cloned from a DNA library
obtained from synchronized cells) contains several transcripts withacomplex
pattemn of tissue-specific and proliferation-dependent regulation. The data
obtained are consistent with two tandemly-arranged transcription units, the
3’ end of one separated from the 5’ end of the other by a sequence of about 600
bp containing an active promoter. The isolation and sequencing of specific
c¢DNAs pemmitted the identification of two genes, encoding, respectively, for
a B-type human lamin (homologous to mouse lamin B2) and for an unknown
protein.

In order to precisely identify the start site of DNA replication within this
region, we studied the actual movement of the replication fork in living
synchronized cells. The method employed e 1tails the purification of newly
synthesized, BrdUrd-substituted DNA from cu ltured cells by size-fractionation
on sucrose gradients and affinity chromatography purification with anti-
BrdU monoclonal antibodies. The abundance of selected sequences of the
lamin B2 chromosomal region within this population of short (1,000-3,000 bp),
newly synthesized DNA fragments was evaluated throughanewly developed
technique of quantitative PCR in cells synchronized at the G1/S border. The
technique entails the utilization of short DN A fragments containing the same
sequence as target genomic DNA plus a 20 bp insertion in the middle as
competitors in PCR experiments (competitive PCR). The competitors were
obtained directly from the genomic amplification products through application
of the recombinani PCR technology. With the use of 9 different competitors
scattered along the chromosomal area, we could obtain evidence of a bi-
directional replication start point corresponding to the region spanning the
end of the lamin B2 transcript and the beginning of the other transcription unit.

The power of the technique is such that it could also be successfully applied
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to non-synchronized cells, where nascent short single strands in brief pulses
should be highly enriched in (or even contain exclusively) sequences
corresponding to origins. In fact, the application of this technique to
as HL-60 cultures confirmed enrichment in the short BrdUrd-
containing DNA for the same sequences detected in synchronized cell. The
data obtained allowed for the narrowing down of the site of bi-directional
initiation to the 600 bp area located between the two transcripts.

The second part of the project (which is currently being actively carried
out) concemns the .dentification and characterization of the protein-DNA
interactions occuiting in the origin area. For this purpose, we have started
both in vivo anc ‘n vitro studies. The in vivo studies were performed by an
in vivofootprinting technique based on ligation-mediated PCR. This technique
entails treatment of living cells with dimethylsulfate, DNA extraction and
specific breakage in correspondence of methylated guanines with piperidine
(or, aliernatively, DNase I treatment of isolated nuclei followed by DNA

Figure 1. In vivo footprinting by ligation-medisted PCR of the lamin B2 replication erigin region in buowen cells.

lane |: G+A sequencing reaction: lane 2: C+ T sequencing reaction; lane 3: in virro DMS-treated naked DNA: lane 4: in vivo DMS-treated cell DNA.
Protein binding sites are shown by rectangles on the right side: hypersensitive sites are indicated by amows pointing to the right and protected
nucleotides by arrows pointing to the left.

The areas corresponding 10 the sites recognized by b-HLH proteins and by transcription facior NRF| are indicascd,
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extraction and denaturation). primer extension with an oligonucleotide
specific for the region of interest, ligation of a linker to the blunt-ended
fragments generated, and, finally, PCR an.. lification of the fragment ladders
(Figure 1). The resulting patterns allow for the identification of the nucleotides
specifically involved in protein interactions. With this technique, we have
identified several proteinbinding sites occurring at the origin area. These sites
include a target sequence for the basic-Helix-Loop-Helix family of proteins
(inchuding the USF/MLTF transcription factor and the Myc-Max heterodimeric
complex)and for the NRF-1 transcription factor. These interactions have also
been studied by in vitro binding experiments both with purified and
recombinant proteins. Furthermore, other sites, whose nucleotide sequence
is not homologous to the consensus binding sequence for any known factor
and whose relevance forthe origin activation process is now underexperimental
evaiuation have been identified.

Atleastthree types of experimental evidence point out that the mechanisms
that control HIV-1 expression are involved in AIDS pathogenesis. First,
although detectable viremia levels can be detected during all the phases of
natural infection, the transcriptional activity, evaluated as proviral DNA/
messenger RNA ratio, is directly related to disease progression. Second, a
large number of CD4 lvmphocytes and macrophages are infected within the
Iymph nodes, several of which in a latent manner. Third, the HIV-1 LTR is
an evolutionary example of a promoter which is finely tuned by, and highly
sensitive to, the extracellular stimuli which trigger cellular proliferation or

In order to understand which LTR sites are responsible for transcriptional
activation in infected cells, we developed an in vivo footprinting technique.
In the T-lymphoblastoid cell line H9, which is productively infected, several
LTR sites interact with nuclear proteins; in the monocytic cell line Ul,
considered a valuable experimental model for latency since viral production
is inducible in basal conditions, the two Sp!1 sites close to the enhancer, the
proximal enhancer sequence, the NFAT site and a purire-rich box within the
Negative Regulatory Element are occupied by nuclear proteins. Upon
stimulation with PMA, the increase in transcriptional activity is correlated
with increased site occupancy at the downstream enhancer repeat. However,
the kinetics of the accumulation of viral transcripts is remarkably different
from that of the appearance of enhancer binding factors (NF-xB like),
suggesting that, afterarapid activation step, further mechanisms are responsible
for the maintenance of the induced state. Recent experimental evidence
suggests that viral protein Tat is a likely candidate for this role. We are now
in the process of confirming these observations by using recombinant Tat
protein to trigger transcriptional activation and by studying of the interactions
between Tat and cellular transcriptional factors. Altogether, these results
suggest that the model for HIV-1 activation by different stimuli acting on the
infected cell. converge to the following cascade of events: rapid induction of
NF-xB-like factors = transcriptional activation = Tat production from
multi-spliced mRNAs = disappearance of NF-xB-like factors from the
nucleus = maintenance of high transcriptional levels as the consequence of
the direct or indirect interaction of Tat with residual amounts of NF-xB or of
other factors which constitutively bind to the enhancer. Studies on the
transcriptional activation in otherinducible systems (T cells ACH-2, Ul cells
upon stimulation with TNF-o, etc.) will be used to further confirm this model.

We identified some novel binding sites on HIV-1 LTR which interact with
human proteins. Between nucleotides -152/-174 upstream of transcription
start site, we characterized a binding site for members of the basic-Helix-
Loop-Helix (bHLH) family, to which transcription factor USF/MLTF
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belongs: the activity of these proteins downregulates HIV-1 transcription.
Recently, we purified USF/MLTF to homogeneity from Hela cells and
constructed a recombinant fusion protein GST-USF”. We are going to
perform in vitro experiments to study the interacthons between the purified
and the recombinant protein with the LTR. Moreover, we are testing the
ability of these proteins to bend DNA apon binding to the LTR (preliminary
results show that the bending degree is differertin the two cases); inparticular
we intend to investigate the role of bending in the control of transcription
using 1 vifro transcription assays.

Finally, we are investigating the role of post-transcriptional control in the
maintenance of latency state. In HIV-i infected cells, more than twenty
different viral mRNAs are synthesized, deriving from multiple 2ltemative
splicing processes. Either during the infection of susceptible cell cultures, or
in cellular systems in which transcription is inducible, a temporal regulation
of the synthesis of these transcripts is detectable: initially, short transcripts ar:
prevalent, encoding for regulatery proteins; subsequently, intermediae
mRNAs (env gene) ard unspliced mRNA (gag/pol and viral genome)
accumulate. These observations suggest that the pattern of production of viral
transcripts is linked to the deveiopment of infection and could represerit an
interesting marker for disease progression. We are quantitatively shxiying
the different types of viral mRNAs within cellular samples from patients
infected by HIV-1 using the competitive RT-PCR technique. This assay is
based on retrotranscription and coamplification of the RNA of the sample
with a compe=titor RNA Deaning the same sequences recognized by the
primers. For this purpose, 'we have constructed an RN A competitor containing
the recognition sites for four primers which correspond to regions that are
conserved in the mostcommon clinical strains of HIV-1. One of these primers
has the same polarity of the viral mRN A, and its sequence is presentin all viral
transcripts; the remaining three primers are complementary to the viral
mRNA and are localized within the gag gene, the env gene, and downstream
of the splicing acceptor site, respectively. Using the first primer and each one
of the complementary ones, it is possible to detect unspliced, single-spliced
and multi-spliced transcripts, respectively.

DNA in the double-stranded form is a rather stable structure that assures
the integrity of the biological inheritance. However, for the most important
DNA transactions suchas replication, repair, recombination and transcription
the DNA has to become partially unwound, at least transiently, to form the
single-stranded intermediate template. DNA helicases are the enzymes
which catalyze the unwinding of the double-stranded DNA to provide single-
stranded templates for most of such processes. Helicases generally bind to
single-stranded DNA and translocate along the DNA into a duplex region
disrupting the hydrogen bonds between the two strands. These enzymes
contain an intrinsic DNA dependent ATPase activity which hydrolyses the
gamma-phosphate of ATP and provides the energy to move the helicase
along the DNA strands.

There are multiple DNA helicases within a single cell and they have been
isolated both from prokaryotes and eukaryotes. To date, at least eleven
different DNA helicases from E. coli, five from bacteriophage, seven from
virus, ten from yeast, eleven from calf thymus, two each from mouse and
plant and one from Xenopus laevis have been isolated. So far little is known
about the DNA helicases presentin humancells. We have started asystematic
study of the human DNA helicases with the objective of purifying and
characterizing them and eventually cloning their genes and defining their role
in different aspects of nucleic acid metabolism.

Previously. we have reported the purification and characterization of four
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different DNA helicases from HeLa cells. namely human DNA helicase
(HDH) L. IL. IV and V. Recently. we were able to purify the HDH Il which
is a heterodimer of 72 and 87 kDa protein. It prefers a fork-like structure of
the substrate and proceeds in the 3’ to 5’ direction along the bound strand.
HDH Il is also a dsDNA binding protein which binds through the ends of the
DNA. The microsequencing data of the HDH Il protein, its DNA binding
activity, native Mr and recognition by specific antibodies showed that it is
identical to Ku, an autoantigen recognized by the sera of scleroderma and
lupus erythematosus patients; this molecule binds specifically to duplex
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DNA ends. regardless of their chemical structure, and then slides along the
duplex in multiple copies with a 25 bp periodicity. The high abundance of this
molecule (5 x 1J° copies exclusively in the nucleus). its high specificity for
DNA and its newly demonstrated ability tc unwind exclusively DNA
duplexes point to a significant role of this molecule in DNA metabolism.

We have also raised polyclonal ant:boclies in rabbits against HDH I, I1, 111
and IV. After screening the cDNA expression library with anti HDH IV
antibody we have recently cloned a gene for HDH IV. The nucleotide
sequencing of the cDNA showed that it is homologous to the human
nucleolin. a major nucleolar phosphoprotein involved in the early stages of
ribosome assembly and transcriptional regulation. We have also confirmed
that, as expected. HDH IV can also unwind RNA-RNA hybrids. To further
confirm this identity we have also started collaborating with Prof. F. Amalric
of Toulouse, France, whose group is working on human nucleolin.

We have also found that HDH IV (like nucleolin) can be phosphorylated
by cdc2 kinase and casein kinase II (kindly provided by Drs. S. Pongor and
L. A. Pinna). The phosphorylation enhances significantly, and in an additive
way for the two kinases, the unwinding activity of HDH V. We are still
investignting the significance and the possible functional role of this
phosphorylation activation.

Acollaborative project with Drs. C. Schneiderand E. Ruarv of the Genome
Studies programme is in progress to determine the in vivo role of different
helicases by microinjecting the antibodies in S-phase cells and studying their
possible effect on replicative synthesis.

In collaboration with Prof. Dr. D. Bootsmaand Dr. J. H. J. Hoeijmakers of
the Erasmus University of Rotterdam, we are exploring the possible role of
human helicases in the DNA repair process by microinjecting them in DNA
deficient cell fines from Xeroderma Pigmentosum and Cockayne syndrome
patients. We have thus found that HDH I and IV cannot correct the defect of
XP-B, XP-G and XP-D complementation groups, whereas crude fractions of
HDH I1I, containing also HDH V, can correct the repair defect only in XP-B.
This observation is particularly interesting since the gene for this
complementation group called ERCC-3 encodes a presumed DNA helicase.
We are still continuing this study to check whether the correcting protein
corresponds to the pure HDH Ill or HDH V.

Furthermore, we have also started collaborating with Dr. D. Lane of the
University of Dunde#, Scotland, U K., to determine whether pS3 protein can
down regulate: the human DNA helicase activity and also to study the
interactions between the pS3 and helicases.

The cloning of the genes for human DNA helicases. a more detailed
charac:=rization of their molecular and functional prcperties as well as the
purification of other novel DNA helicases are in progress. Raising antibodies
against other DNA helicases are also in progress.

Cardiology. For the last two years, we have implemented a coilaborative
research project with the Division of Cardiology, Hospital and University of
Trieste, to study the pathogenesis of idiopathic dilated cardiomyopathy
(IDC), aheart muscle disease withanincidence of about 8 new cases/ 100,000
persons per year, whichrepresents the firstindication for heart transplantation
in the world.

Several long-lasting clinical and experimental observations suggested that
enteroviral persistence (in particular coxsackieviruses type B) may underlie
idiopathic myocarditis and dilated cardiomyopathy. We have developed a
method for the detection of enterovirus-specific RNAs in myocardial tissue
based on reverse transcription and nested polyinerase chain reaction. Our
findings, however, in agreement with the results of other very recent studies,
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Figure 3.

Correctionof X-linked Chronic Granulomatous Disease defect by retroviral-mediated gene transferin EBV-transformed B cell lines of two different
patients. Results of a luminol-based chemilumincscent assay after PMA stimulation.

suggest that the persistence of enteroviral RNA is not 2 major cause of the
disease.

We have also focused our attention on the familial form of IDC, which is
estimated to coiicem more than 20% of the patients, with amainly autosomal
dominant pattern of transmission. So far, 24 families with familial IDC,
including 146 family members, have been examined. DNA samples from
these families are used for a linkage analysis “tudy inordertoidentify the gene:
responsible for the disease, by utilizing highly informative microsatellite
markers. Preliminary dataallow ustorule out linkage of the disease toa series
of candidate genes. including genes coding for contractile and regulatory
proteins of the myocardium, genes involved in the regulation of the immune
system (including the HLA region) and genes coding for receptors or
intermediate messengers of metabolic pathways relevant for the myocardial
function.
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Paediatrics. Chronic Granulomatous Disease (CGD) is a rare inherited
disease characterized by the inability of phagocytic cells (granulocytes and
macrophages) to produce superoxide anion (O,) due to a defect of a
membrane NADPH oxidase compiex. As a consequence, affected children
develop fatal chronic bacterial and fungal infection of several organs. We are
currently studying patients affected by the X-linked form of the disease,
caused by a defect of the large subunit (gp91-pkox) of the oxidase, in order
to develop a gene therapy protocol based on transduction of the correct gene
in bone marrow cells.

We have established EBV-transformed lymphoblastoid cell lines from
three patients as a source of DNA and RNA to study the molecular defect
underlying the disease. No gross DNA abnormalities were detected by
hybridization studies, while the level of transcription is decreased in two
patients both in B-cell lines and in peripheral blood granulocytes. Point
mutations of the carboxy-terminal portion of the protein appear to be
responsible for the defect; one such mutation falls in a intron-exon boundary
and is likely to be responsible for decreased mRNA stability.

Contrary to EBV-transformed B-cell lines from normal individuals,
which, upon stimulation, produce superoxide anion similarly to phagocytes
(although 100 times less efficiently) B-cells from the patients are completely
inactive; therefore, these cells represent an excellent model to test the
functional efficiency of gene transfer protocols. We have cloned the coding
portion of the gp91-phox cDNA in a retroviral vector, selected productive
clones of packaging cell lines and used them to infect the lymphoblastoid
cells of the patients. The transduced lymphoblasts show from 20 to 30% of
the normal activity of superoxide anion production. We are now analyzing
the ability of the recombinant retrovirus to infect bone marrow stem cells.
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C.Schneider . M.E.Ruaro.S.Bottega.L.Collavin,D.Lazarevic.S. Marzinoro.
R. Utrera.

The aim of the research of this group is the dissection of the molecular
events that induce and maintain growth arrest in mammalian cells. Through
the study of a set of genes that are highly expressed in arrested cells and
downregulated in ¢..ponentially growing cells (gas - growth arrest specific
genes) we are contributing towards this aim. The localization of the gas gene
products analyzed up to now is quite diverse.

Gas| codes for a plasma membrane protein that is linked covalently tothe
lipid glicophosphatiolylinositol (GPI - anchored). Whenectopically expressed
in exponentially growing cultured cells gasl is able to block cell cycle
progression. (Del Sal. er al., Cell, 70. 595-607.1992). We have recently
shown that the gas! induced growth suppression requires the presence of a
functional p53. this represents the first evidence of a growth inhibitory
pathway that originates from the plasma membrane and is transduced via
p33.

Gas3 cedes for an integral membrane protein with four transmembrane
domains. It is highly expressed in myelinating Schwann cells where it seems
to be required hoth for establishing growth arrest and for coordinate myelin
formation. When gas3 is ectopically expressed in fibroblastoid cells it is able
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to induce apoptosis. The hypothesis has thus been advanced that gas3 plays
arole in the induction of programmed cell death, this cellular response being
strictly dependent on the specific differentiative cellular background.

Gas6 codes for a secreted protein that shows homologies with Protein S,
a vitamin K dependent protein (Manfioletti et al., Molecular and Cellular
Biology, 13,497 6-4985, 1993). Its function however is completely different
from its relative: testing the activity of the recombinant protein expressed
mammalian cells has posed the possibility that it acts as a powerful
survival factor.

‘We are establishing new techniques for efficient subtraction cloning
protocols with the aimof identifying genes that are differentially oruniversally
induced und: - different growth arrest conditions.

One of the .¢ genes is sdr (Gustincich and Schneider. Cell Growth and
Differentiation, 4, 753-760, 1993) that is induced only by serum starvation
but not by contact inhibition.
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Oncogene

Virology

L.Banks,V.Bouvard,G.FaulknerValle, P.Massimi,M. Molinari,A. Piccini,
D. Pim, A. Storey, M. Thomas, R. Wu.

'I'hcvu'ologylaboratmyfoamns attentiononthe Human Paplllonuvn'usm
(HPVs). These viruses have been mnplmted as causative agentsina vancty
of human cancers, especially uterine cervical cancers. Cervical cancer is
particularly devastating in developing countries, with this being the second
major cause of cancer related death in women worldwide after breast cancer.
The work of the group is primarily aimed at elucidating the mechanisms by
which HPV brings about cell transformation. The studies are divided intotwo
broad areas conceming either the mechanism of action of the viral oncogenes
or regulation of viral oncogene expression. The results of these studies will
provide the means for designing strategies aimed at the prevention and
treatment of HPV associated disease.

Akey function of the E6 proteins from oncogenic HPV's appears to be their
ability to bind to and indnce p53 degradation via the ubiquitin pathway.
Mutations in the p53 gene are very common in many forms of human cancer,
but are extremely rare in the early stages of cervical cancer. The normal
function of p53 appears to be to induce growth arrest of the cell in late G1
following DNA damage thus preventing incorporation of damaging mutations
into the genome. This function of pS3 appears to be abolished by the
oncogenic HPV E6 proteins, thus permitting uncontrolled cell proliferation.

Other laboratories have shown the binding of HPV E6 to pS3 in vitro and
subsequent p53 degradation. However, the exactimportance of this interaction
in vivo has not been investigated. We have carried out an extensive site-
directed mutagencsis of the HPV-18 E6 protein in order to locate regions of
the molecule required for: a) binding/degradation of p53 in vitro; b) abolition
of p53 transcriptional activation in vivo; c) ability of E6 to cooperate with an
activated ras oncogene to transform primary mouse cells.

A total of 15 mutants were constructed throughout the HPV-18 E6
molecule. Most consist of short deletions of 3-4 amino acids; single point
mutations were found at an early stage to be resistant to this type of analysis.
This probably reflects a high degree of intrinsic stability within the E6
molecule. All the mutants produced to date retain the ability to transactivate
the Adenovirus E2 promoter confirming that stable protein is produced
in vivo.

a) The first set of analyses concerned the ability of these mutant proteins
to induce p53 degradation in vitro. These studies identified 3 broad domains
of the E6 molecule which are necessary for inducing p53 degradation.

b) We then proceeded to investigate the activity of these mutants in vivo.
A central activity of p53 in its role as a tumour suppressor is its ability to
stimulate gene expression from promoters which contain a p53 responsive
element. Cotransfecting HPV-18 E6 and p53 together with a CAT reporter
plasmid containing ap53 responsive elementresultsinan E6, dose dependent
abolition of p53 transcriptional activation. The biological relevance of this
assay is amply demonstrated by studies wherz endogenous p53 was activated
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by UV imradiation. Again, transfecting HPV-18 E6 into these cells abolished
UV induced p53 activity (Guet al., Onccgene, 9.629-633, 1994). Most of the
HPV-18 E6 mutants which failed todegrade p53 in vitroalso failed to abolish
pS3 transcriptional activation. One mutant was found, however, which failed
to degrade p53 in vitro but was wild type in the in vivo transcriptional assay.
This resultindicated that degradation of p53 was not essential for the abolition
of p53 function. We investigated this further with a series of microinjection
experiments. Plasmids expressing p53 and E6 plus a p53 responsive CAT
plasmid were coinjected into human cells and stained for p53 and CAT
proteins. The results obtained are shown in Figure 1 and demonstrate that
cells coinjected with p53 and HPV-18 E6 can continue toexpress pS3 protein
but have lost p53 transcriptional activation as determined by the level of CAT
expression. These results confirm that the /n vitro degradation is not relevant
for in vivo function.

c) We had previously observed that HPV-18 E6 could cooperate with an
activated ras oncogene to transform primary rodent cells (Storey and Banks,
Oncogene, 8,919-924, 1993). We then proceeded to investigate the activity
of these mutants in this assay. Most surprisingly, all retained some ability to
cooperate with the ras oncogene in this assay. Since we had shown that only
oncogenic associated E6 proteins could cooperate with ras, we thenanalysed
some chimaeric E6 proteins (half oncogenic, half non oncogenic) and these
demonstrated that the carboxy terminal half of the protein was essential for
this activity. These results indicate that p53 inactivation is not necessary for

PADL1801 a-CAT

pliaq +
pS3

18E6 +
ps3

16E6 +
pS3

Figure 1.
Abolition of p33 tran.criptional activatior by ca-microinjection of HPV E6 and p53. Sans-2 cells were microinjected with the p53 responsive CAT
reporter plasmid (pGlICAT) plus indicated expression plasmids. After 24 hrs. the cells were fixed. and p51 and CAT proteins detected with

gAbISOI and anti CAT anlibod‘ mﬁivelx.
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ras cooperation and that an additional, as yet unidentified function of E6 is
responsible for this activity. Current studies are aimed towards identifying
this function and assaying the mutant E6 proteins for immontalizing activity
in human cells.

A summary of the functional domains of E6 based on the mutational
analysis is shown in Figure 2 (Pim ez al., Oncogene, in press).

Wild type p53 binds in a sequence-specific manner to DNA and this
characteristic is related to the ability of wild type pS3 to transactivate genes
adjacent to the p53 recognition sequence. Using a 20 bp oligomer containing
a consensus p53 recognition sequence we have demonstrated the ability of
in vitro translated p53 to bind this oligo in a gel retardation assay. We have
demonstrated that in vitro translated wild type HPV 18ES is able to disrupt
p53 DNA binding under conditions which do not cause the degradation of
p53. In addition, this disruption of the complex is probably due to the ability
of 18E6 todisplace p53 from DNA to which itis already bound. This implies
that E6's binding to p53 may be sufficient to prevent the transactivation of
genes containing the p53 recognition sequence and that the degradation of
p53 may not be necessary in this context. We are now investigating the exact
nature of this interaction using the 18E6 mutants discussed above and we are
extending these studies to examine the effect of wild type and mutant 18E6s
upon the interaction of pS3 with other transcription factors.

The above analysis indicates that the E6-p53 association is very complex
and probably involves multimeric E6 and p53 molecules. With this in mind
we have started to assay the HPV 18 E6 mutants for dominant negative
effects. Cotransfection of certain E6 mutants together with the wild type
protein results in clear inhibition of wild type function in terms of abolition
of p53 wranscriptional activation. Similar results are obtained when in vitro
degradation experiments are performed. Studies are now currently underway
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to determine whether these dominant negative E6 mutants can abolish the
function of wild type HPV E6 ir cells derived froin human cervical tumours.

Anaspect critical to viral induced tumourigenesis is the regulation of viral
oncogene expression. The major regulator of viral gene expression is
encoded by the viral E2 protein. We had previously observed that alternative
splicing of this gene resulted in two forms of the protein, one being a
transcriptional activator, the other a transcnptional repressor. Further, the
shorter repressor form of the molecule is capable of inhibiting the activator
function of the full length form of E2. Using gel retardation analysis we have
been able to show that the repressor form of the protein complexes directly
with the long form. Hence abolition of E2 transcriptional activation by the
repressor E2 is brought about through formation of heteromeric molecules
and under normal circumstances activation is only obtained if the E2
molecule exists as a homodimer.

Work continues on the set of E2 mutants which we have produced. Within
the transactivation domain of the E2 protein we now know of five distinct
regions which are essential for the transactivation function. One of these
functional domains is responsible for synergy with the glucocorticoid
receptor. We are now in the process of identifying other cellular transcription
factors with which E2 interacts. One of the E2 domains has homology with
aknown amino acid sequence for interacting with TATA box binding protein
and this association is currently under investigation. An additional domain of
E2 also has limited homology with a common transactivation domain on
c-fos and c-jun. Work currently in progress is aimed at addressing whether
this homology is functionally conserved.

A critical activity for viral DNA replication is the association between the
viral E1 and E2 proteins. Using the mutant E2 proteins described above we
have proceeded to map the domain of E2 essential for this association. E1 and
E2 have been expressed both in vitro and as GST fusion proteins. A strong
complex was obtained when the two proteins were mixed together. In
addition, this complex could exist even when E2 was bound to DNA. Using
the mutant E2 proteins. one short stretch in the activation domain was found
to be essential for the association with El. Interestingly, this mutant E2
protein is also defective for transcriptional activation. This suggests the
possibility of acompetition between E1 and an as yetunidentified transcription
factor for E2 binding. Current studies are aimed at assaying the effect of E2
binding on E1 enzymic activities. In addition, we are attempting to block the
E1-E2 complex formation using synthetic peptides which correspond to the
domain of E2 which binds E1. It is hoped that a viral DNA replication assay
can be developed in the near future and this could then be used to assay the

'domains of E2 which are essential for the replication function. Such an assay

would also provide the basis for a screen for any antiviral compounds which
may block viral DNA replication.
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Microbiol

C. V.Bruschi,J.Oberto,I.Bertani, M.Coglievina.A. Coinino.G. M. Danek,
D. Delneri, G. Deyrassi. V. Hindupur Nagaraj. A. Janousek. M. Gorta,
R.Klima, B. Le Thanh, G. Ljubijankic, S. Nwaka, D. Santoro, F. Storici,
S. Ugolini. Z. Weng, V. Yong Gon:ales. P. Zaccaria, A. Zago.

Work has progressed towards the identification and characterization of
enzymatic activities involved in degradation of ignocellulose, with particular
focus upon the degradation of ferulic and p-coumaric acid. These two
cinnamic acids form the structural bridge between hemicellulose and phenolic
components of core lignin and their degradation is an essential step in the
resolution of the whole lignocellulose structure.

A ferulic acid and p-coumaric acid decarboxylase has been characterized
and purified from Bacillus pumilus which was found associated with the
rumen fluid. SDS-PAGE analysis of purified protein showed a single band
of 23 kDa, while the molecular weight of the native protein evaluated by gel
filtration has been estimated to be approximately 45 kDa, therefore, the
protein should be a dimer. The isoelectric point of the protein is 4.6 and the
optimal pH range of activity between 5.5 and 6.5. The 23 kDa band from
SDS-PAGE has been blotted on PVDF membrane and the amino-terminal
sequence determined by raicrosequencing at the CRIBI Centre of the
University of Padova. The eighteen amino acid sequence obtained has been
used to synthesize a DN A probe on the basis of a Bacillus subtilis frequency
codon usage programme. Since DN A probe hybridizes with Pstl and Hind1ll
genomic DNA fragments, it will be used to screen the genomic library of
Bacillus pumilus which is being constructed. The same probe has been used
to screen Bacillus subtilis and Bacillus licheniformis genome since they are
also able to decarboxylate the two phenolic compounds. The probe showed
significant homology only with B. licheniformis and a comparison of the
hybridization bands suggested the presence of a DNA polymorphism with
respectto B. pumilus. B.licheniformis, aregularinhabitant of the rumen, has
been successfully transformed by electroporation with plasmid pC194 and is
currently tested for transformation with larger cloning vectors. This bacterium
will be used as a host for cloned genes whose high expression is desired to
improve utilization of lignocellulose.

Acinetobacter calcoaceticus DSM 586 has been found to be able to
completely degrade ferulic acid and p-coumaric acid up to the fission of the
aromaticring, thereby representing an interesting candidate fos new enzymatic
activities, HPLC and NMR analysis (the latter conducted in collaboration
with the Technological Biopolymer Laboratory of the AREA Science Park
of Trieste) showed that the first stable intermediates in the degradative
pathway are respectively vanillic acid and p-hydroxybenzoic acid, while the
last intermediate before ring fission is protocatechuic acid. Biochemical
characterization of the degradative pathway is in progress: transformation of
ferulic acid to vanillic acid has been reproduced in vitro using the crude
extract of an induced culture with the addition of CoA, ATP, NAD' and
formaldehyde. This is a key-step in the conversion of cinnamic acids to
benzoic acids and their further degradation.
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Plasmid Stability = The expression of at least 35 genes encoding enzymes in 12 different
amino acid biosynthetic pathways is co-regulated in S. cerevisiae. Typically,
starvation for a given amino acid not only induces an increase in the level of
the enzymes necessary for its biosynthesis, but results also in elevated levels
of enzymes for the biosynthesis of other amino acids. However, many amino
acid biosynthetic genes are also under pathway-specific control, which can
override the general control. Thus, starvation for one or more amino acids or
nucleotides affects the cellular metabolism, with possible effects on the
maintenance in the cell of plasmid species carrying genes encoding amino
acids, nucleotides or other markers.

To investigate this possibility we constructed a series of 2 pm-based
leucine, tryptophan) or nucleotides (adenine, uracil). These plasmids were
individually introduced in a recipient yeast strain and parallel cultures were
grown in selective media todetermine the growth rate. With this approach we
could not detect appreciable differences in the growth rate of the transformed
cultures, while other parameters such as plasmid stability and plasmid copy
number are under investigation.

The cell-division-cycle gene CDC6, important for yeast centromere
(YCp) and yeast episomal (YEp) plasmid stability, seems to influence the
endogenous 2 pum DNA plasmid transmission as well. We performed our
experiments in two temperature-sensitive cdc6 [Cir’] strains from which we

Figure |. Detection of PA-positive colonies using the 6-APA -sensitive bacteriom Serratia marcescens (red background).

a) Comparison of halos of growth inhibition due 10 6-APA produced by clones of PA genes in £. coli (left) and S. cerevisiae (right). by Comparison

of halos of growth inhibition around S. cerevisiae sirain CBL 1- MpGoB2 colonies after growth under induction of PA gene by galactose (lefi) and
ion by glucose (right).
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obtained revertant colonies able to grow at the restrictive temperature of
37° C. Weobserved that in these colonies grown at the restrictive temperature.
2 pm DNA plasmid is lost in 40 to 60% of the cases, while it is 100% stable
in the CDC6 wild-type strain grown at the same temperature. These results,
together with double-shift experiments carried out with the drug nocodazole,
which affects function and structure of the mitotic spindle, tend to confirm a
possible second role of the CDC6 gene in the segregation of genetic elements.

Penicillin G amidases (PA) of gram negative bacteria are industrially
important enzymes which catalyse deacylation of the acyl group of penicillin
G.yielding 6-aminopenicillanic acid (6-APA),akey intermediate in production
of semisynthetic 8-lactam antibiotics. These gene products have features that
render them quite unique among prokaryotes: the proteolytic release of the
ﬁlmnomla\zymeﬁunapolypepudeptwnsor acharacteristic of eukaryotic
regulation of gene expression.

To improve present biotechnological methods for production of 6-APA
and to better understand the origin of PA’s post-translational regulation, we
decided to express this gene in the yeast Saccharomyces cerevisiae. Using
different kinds of yeast expression vectors in combination with differently
modified PA genes fromE. coli (GoB4) and Providenciaretigeri(GoB2), we
successfully obtained expression of functional bacterial enzymesin yeast. An
expression cassette composed of UAS(Gal 10), a-factor promoter, o-factor
leader sequence and bacterial gene with deletion of bacterial leader sequence,
even when present assing!= copy percell (oncentromeric plasmid YCpGoB),
gives a level of recombinant enzyme which is comparable to or higher than
the level obtained by expression of the cloned PA genesin E. coli (Figure 1a).
The same expression cassette containing the gene GoB4 was cloned into the
2p-based high copy number vector pBLAST, constructed in our laboratory,
which does not require selection for its maintenance. The very high level of
expression of the PA gene under galactose induction is shown in Figure 1b.
The enzymatic activity is localized either in the culture medium (YCpGoB2
and pGoB2) or in the periplasmic space (YCpGoB4 and pGoB4). This
pattern of distribution of active enzymes can only be comelated with
differences in coding sequences between PA from P. rettgeri and PA from E.
coli.

As part of the BIOTECH project of the European Community aimed at
sequencing Saccharomyces cerevisiae’s genome, we are involved in the
sequence analysis of the cosmid clone pBi210, containing a partial Sau3A
fragment of approximately 37 Kb from the left arm of chromosome V/I. This
fragment spans the DST2 locus and, as we demonstrated by Southern blot
analysis, includes also the PMRI, SUAS and RAD54 genes, previously
mapped in this region (Mortimer, R. K., Contopoulou, C. R. and King, J. S.,
1992, Genetic map of Saccharomyces cerevisiae, edition 11, Yeast 8, 817).

DNA of cosmid pBi210 was double-digested with Sall-Norl obtaining
three fragments of about 13.0 (Sa/l-Notl), 16.0(Sall-Sall) and 8.0 kbp (Sall-
Norl), which were inserted into the shuttle vector pRS426 to give three
subclones called pBii3, pBil 6 and pBi8, respectively. Further subcloning of
the 13-kb fragment was performed to generate subfragments, both ordinated
and random, suitable for sequencing. All these fragments were directly
subcloned intoM I 3mp18 and/or M 13mp19sequencing vectors. The strategy
of chromosome walking with synthetic primers was adopted to sequence the
entire clone pBil3. All the primers used. including those used to locate the
randon clones generated by shotgun and to cover the junctions, were
designed with the computer program DNAsis (Pharmacia Biotech) and

L | | L
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synthesized at ICGEB Trieste. So far, atotal of 56.996 nucleotides have been
read to give a final assembled sequence of 12,680 bp, which is fully
determined on both strands (Figure 2). Sequence analysis of the entire 13-kbp
fragment is in progress. At present, 6 open reading frames (ORFs), which
represent polypeptide sequences longer than 100 aa, were found. Computer
analysis (PROSEARCH against the Prosite database) identified some
conserved patterns of Ser/Thr protein kinases in two of these ORFs, called a
andd. ORF-alacks the 5’ portion, being truncated by the cloning intopWE 15
cosmid vector. A search for intron-splicing signals revealed the presence of
a putative intron of 634 nucleotides of length in ORF-e. This ORF is
translated into a putative protein characterized by ahigh content of serine, and
ishomologoustothe yeast YGLO23 putative regulatory proteinand Drosophila
melanogaster maternal pumilio protein. A search for protein patterns revealed
a characteristic sevenfold internal repeat motif in the protein encoded by
ORF-e. This pattem is similar to that reported for YGL023 and pumilio
proteins. The analysis of the other ORFs found revealed no significant
homology with known genes. The sequence of subclone pBil3 is now
complete.

We are currently working on subclone pBil6 contiguous to pBil3. This
fragment contains already known genes such as DST2, NSP49, tRNALys,
SUAS and aportion of PMR 1, the other portion of which is on subclone pBi8.
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Figure 2. Genetic, physical and ORF maps of the region of chromosome VI of S. cerevisiae encompassed hy cosmid 210.

The Sai3 A open bar represents the yeast genomic fragment cloned into cosmid vector pWELS. The ORFs longer than 100 bp found by sequencing
the subfragment of | 3khare indicated. The location of the genes DST2 NSP49. IRNALys. SUAS. PMR 1, and RADS4 on the physical map is deduced
hy restriction and Southem blot analysis. The genetic map istaken from edition 11 of the genctic map of Saccharomyces cerevisiae (Mortimer,
etal.. 1992).
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Protein Structure and Function

S. Pongor, A. Simoncsits, S. Zahariev, V. Bevilacqua, 1. Brukner,
A. Chagolla Lope=, M. Cser=6, P. Fdbidn, C. Guarnaccia, Z. Hatsdgi,
G. Percipaile, R. Sanchez, G. Simon, V. Skerl, S. Susic, S. Wang, J. Zhang.

The understanding of structural principles that underlie specific functions
of proteins and their genesis the fundamental problemof proteinengineering.
The knowledge gained in this area is central in understanding how newly
discovered proteins function and in designing new proteins for practical uses,
such as vaccines and other therapeutic agents. Our interest is centred around
structural domains and motifs that convey a specific binding function to
groups of proteins which can thus be used to add a desired function to a new
protein product. Such domains are required for binding proteins to receptors,
to nucleic acids or to other ligands and the interactions involved play
important roles in many natural and pathological processes. Interaction
domains often evolve autonomously and many of them appear to be
independent folding units, making them a good target forengineering studies.
Difficulties stem from the fact that ligand interactions may induce changes
in both the binding domain and in the ligand, so the process of interaction may
be more than a simple key-lock mechanism. In nature, interaction domains
are the product of molecular evolution, a process of trial and error by which
successful domain structures are selected and maintained. On the other hand,
conscious engineering of such structures requires a rational understanding of
the underlying principles. In vitro selection techniques based on combinatorial
shape libraries (peptides, oligonucleotides or phage display systems) are a
complementary, powerful method for obtaining binding structures. In practice,
knowiedge-based designand nonrational selection methods can be combined.
For example, rational design is used to select a useful protein scaffold, and
randomization/selection techniques can be used to develop new binding
specificities on the molecule.

Weare using four mainexperimental approaches: i) biocomputing analysis
of sequence databases; ii) molecular modelling and molecular mechanics to
design and test 3-D models of the peptides and proteins; iii) peptides are
produced by methods of protein chemistry and molecular biology and their
activity is tested by in vitro biochemical methods; iv) random peptide and
oligonucleotide libraries to study ligand-ligate and protein-DNA interactions
by employing affinity selection and binding techniques in vitro and in vivo.

The long term goal is the application of computational methods to the
rational design of proteins and their genes. Our efforts centre around methods
for building rational consensus models from existing structures, this being a
fundamental problem of molecular modelling. The programs are developed
in C and run on UNIX computers. The programming environment includes
the sequence databases EMBL, Genbank, Swiss-Protand PIR, the University
of Wisconsin GCG package for sequence analysis, as well as public domain
software suchas FASTA and the PHYLIP program package for phylogenies.
Part of this research is carried out in collaboration with the Institute of Protein
Research, Agricultural Biotechnology Center, G6do1l6, Hungary.
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Techniques of melecular graphics and molecular mechanics are used to
model peptides and tostudy their interaction with other macromolecules. The
Insight and Discover of BIOSYM, the Sibyl package of Tripos, along with
a host of other software are used for most of the modelling studies that are
carried out on a Silicon Graphics IRIS Indigo XS24 workstation.

This laboratory employs the techniques of solid phase peptide synthesis
using the Fmoc strategy and a MilliGen 9050 automated peptide synthesizer.
Weadapted methodologies tosynthesize phospho- and thiophospho-peptides
and to produce multiple antigen polypeptides (MAP) that can be used directly
for immunization. Progress has been made in the production of long peptides
with continuous flow solid phase technology. Peptides of up to 130 amino
acid residues and analogues of the insulin A chain were produced with a high
yield. In 1993, a total of 91 peptides were synthesized, predominantly as a
service to other ICGEB researchers. All peptides were purified by HPLC and
most of them were characterized by amino acid analysis.

Combinatorial shape libraries are apopulation of randomized biopolymers
from which suitable ligands that bind to a specific target can be selected.
Combinatorial shape libraries can be prepared by peptide synthesis and
oligonucleotide synthesis, and the latter can be cloned into suitable vectors
and expressed, e.g. on the surface of filamentous phages.

Semisynthetic combinatorial antibody libraries with human framework
sequences were used to isolate human anti-hapten antibodies expressed on
the surface of filamentous phages by biopanning techniques. Previously,
similar libraries led to the selection of consensus motifs mainly in the H-chain
CDR3. Our studies indicate that the L-chain CDR3 could also substantially
contribute to the affinity selection.

An in vivo selection method was developed for the selection of cognate
sequences that bind to DNA-binding proteins or vice versa. This approach
allows for the simple selection of specific protein/cognate pairs and thereby
random oligonucleotide libraries can be used for altering the specificity of
these interactions.

Our research topics, described below, focus on two main areas: a)
extraction of information from sequence databases; b) modelling of protein/
ligand interactions (protein/DNA interactions, enzyme/substrate and enzyme/
inhibitor interactions, etc.)

Identification of new structural motifs is a crucial task both in the
interpretation of newly determined sequences and in the design of novel
proteins. Current sequence alignment algorithms are sufficiently fast in
searching large sequence databases for homologous sequences. The
interpretation of the results becomes increasingly difficult in the range of 15-
25% identities and homologies which are functionally interesting very often
fall in this range. The goal of this project is to develop search tools for the
detection of distant similarities in protein sequences. Our working hypothesis
is that the information required is implicit in the database search results, only
the appropriate tools of interpretation, or eventually, the modified databases
have to be developed in order to find it. Conceptually, database searches
return a group of homologous sequences and the experimenter has to
intuitively determine whether or not this is a biologically meaningful
homology group. The solution is straightforward if the identified group is
identical to one of the known homology groups and is characterized by a
known sequence pattern. On the other hand, identification of new homology
groups and new domain types is, by-and-large, an intuitive process and our
efforts concentrate on tools that facilitate this task.
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Figure . ‘
Binding of a de novo designed. fully synthetic. 1 30 residue long bipartite DN A-hinding protein to its cognate operator site in DNA (hlue). The helical
regions of the proein are yellow. the restis green. The synthetic linker region is shown in atomic detail.
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We have developed SBASE. a protein domain library that contains the
primary sequence of over thirty thousand protein segments of known
structure/function that facilitates the identification of domains and potential
functions in a newly determined sequence. The domain sequences are
grouped by clusteranalysis methods thatassist in detecting distant similarities
between them. This database was added to the ICGEBnet computer resource
and was also released for public use through the network. In 1993 we started
anelectronic mail server (sbase @icgeb.trieste.it) that automatically analyses
domain homologies in query sequences which are sent by electronic mail.

In a parallel effort we have developed tools that detect recurrent patterns
in database search results. Starting from an unknown query sequence, the
programs produce a set of "interesting " sequence patterns along with domain
descriptions which are potentially associated with them.

Central tothis approachis a generalized entity-relationship datamodel that
represents molecular structure as a set of substructures and relationships with
assigned quantitative andqualitative properties (Pongor, Nature, 323, 24,1987).
Our future plans include the development of a logically coherent protein
sequence database in which not only the sequences but also the textual
information can be processed by computational methods.

Sequence-specific interactions of proteins with DNA play a central role in
gene regulation. 3D structures of protein-DNA complexes are now available
for a number of repressors and it has been experimentally shown that short
peptides derived from the 'leucine-zipper’ domain bind to DNA in vitro. We
are studying the helix-turn-helix motif of the E. coli phage 434 repressor
protein and computer modelling is being used to design peptides that can
mimic the DNA-binding units of these proteins. In 1993 we produced a series
of peptides thatcontain DN A binding motifs in various arrangements and that
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show sequence specific DNA binding activity both in vitro and in vivo by
using peptide synthesis and protein engineering techniques. In particular,
different chimaeric and functionally active DNA binding proteins have been
designed and constructed. Random and rationally designed libraries of such
single-chain molecules with bipartite DNA-binding motifs are being studied
using bothin vitroandin vivo selection. This is being done in conjunction with
randomized DNA regions, in order to discover new specificities in DNA/
protein interactions. Chimaeric DNA binding proteins based on the helix-
tumn-helix motif have been designed and expressed in E. cofi. An in vivo
selection system for studying specific protein-DNA interactions has been
developed. In this system, a single expression vector carries all the elements
required for selection: the regulated gene for the DNA binding protein; the
possible binding site (cognate DNA) for this protein; and, a marker gene
which is placed under control of this binding site. A rational reJesigning of
both the binding motif andits cognate DN A sequence hasbeene::perimentally
tested showing that the selection system is capable of detcting binding
interactions with new specificities. This opens the way to arandom approach
in which the binding motifs and the cognate DNA s>quence can be
independently or simultaneously randomized.

Sequence-dependent folding and flexibility of DNA seems to be an
important feature in many regulatory mechanisms. There is growing evidence
that local curvature and flexibility strongly influence the mode of protein-
DNA interactions, therefore affecting important bioiogical events such as
DNA replication, recombination and transcription. Ve have recently shown
that GGGCCC elcments in ds DNA are curved. We have also found that
physiological concentrations of divalent cations drastically influence the
magnitude of local DNA flexure. This finding has important implications for
predictive models of sequence-dependent and protein-induced DNA flexure,
since all experimental values used for establishing such models were hitherto
determined under non-ionic conditions.

Currently, we are developing a model for sequence-dependent DNA
bendability. DNA bendability is a potential of DNA to adopt particular
conformation imposed by interacting protein. This "potential” is determined
by the sequence context of DNA. It is well documented that such
conformational/topologicz! changes of DNA are coupled with replication,
recombination and transcription of DNA. By using DNase I as an indicator
for bendable regions in DNA and subjecting a large number of DNA
molecules to digestion, we were able to deduce the bendability potential for
eact: sequence motif. Currently. we are working on numeric models that can
predict DNA bendability from sequence data by combining contributions
calculated for the constituent di-, tri- or tetra-nucleotides. Our preliminary
results show that origins of replication and upstream regulatory regions
invariably show bendability profiles that are very different from those of bulk
DNA or of coding regions.

Protein kinases phosphorylate oncogene products, transcription and
replication factors in a specific and regulated manner. We have synthesiz~d
substrates of CDC2 kinase that were used to purify this enzyme from natural
sources. A systematic study was undertaken in order to assess the substrate
specificity of cyclin-B/CDC? isolated from human HeLa cells, using 13-15
residue peptides with a central histone-like KKSPKK motif as a model.
Replacement of the proline residue by any of the other 19 amino acids or
D-proline drastically reduces or abolishes phosphorylation by CDC2.
Changing the basic residues to Ala on either side the of -SP- structure
differentially reduces phosphorylation. Molecular modelling and dynamics
simulation indicated that the phosphorylation site may have to adopt a
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turn-iike conformation that allows interaction with postulated binding surfaces
within the CDC2 kinase active site. The substrate/active site models are used
in the rational design of specific inhibitors to CDC2 and related kinases. in
collaboration with Prof. J. Allende, University of Santiago, Chile.

Antibody/ Semisynthetic combinatorial antibody libraries .d phage display
i technology offer a route for producing high affinity human monoclonal
Interactions antibodies without the need for immunization. In this approach, molecular

diversity is generated in the complementary determining regions /~DRs), at
the DNA level using chemical DNA synthesis. In the reported . ases, the
heavy chain (H) CDR3 was randomized in order that antibodics with altered
specificity could be selected. Using a new strategy based on iterative
randomization and chain-shuffling. we have isolated several human anti-
hapten antibodies with moderate affinity, which differ from the original
antibody in the light chain (L) CDR3 only. In this manner, the specificity of
the original antibody molecule could be changed so that it now binds a small
molecular hapten, fluorescein. Molecular modelling is being used to study
the LCDR3 contributionto the hapten binding and to predict further structural
modifications to obtain high affinity antibody combining sites. It appears
however, that the binding of fluorescein to this altered antibody may be very
similar to that found in a completely different antibody/fluorescein complex
studiedby X-ray crystallography, i.e. the invitroselection strategy successfully
reproduces antibody/hapten interactions. The success of the iterative
randomization and chain-shuffling strategy shows that binding specificities
can be built up in a successive application of randomization steps.

Figure 2.
Binding of an m viro developed antibody variable region to a small moleular hapten, fluorescein (siructural model developed by homology

modeiling and molecular dynamics refinement). The antigen binding loops of the light chain (1.) and heavy chain (H) are coloured in yellow and
green, respeciively.
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Figure 3.
Structure of a new type of a-amylase inhibitor (structurzl model developed by homology modelling based on sequence and disulphide connectivity
data). The B-sheets are represented as arrows, the disulphide bridges are yellow.
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The Structure of
a New a-amylase
Inhibitor

Solid-phase
Peptide
Synthesis of
Insulin and its
Analogues

Enzyme inhibitors are important tools of nature used in regulating the
activity of certain enzymes. Peptide inhibitors are often quite short in
sequence and still have a well defined 3D structure, so they provide optimal
targets for folding studies as well as for substrate/active site investigations.
The best studied group of peptides are the protease inhibitors, relatively little
is known about amylase inhibitors. In collaboration with Dr. A. Patthy,
Agricultural Biotechnology Center, Godollo, Hungary and Dr. A.
Blanco-Labra, CINVESTAV, Mexico. we have recently determined the
sequence and the disulphide bridge topology of a new a-amylase inhibitor
isolated from the Mexican crop plant, Amaranthus hypochondriacus. This
small protein of 32 amino acids has a weak homology to members of the
squash family protease inhibitors. Its 3 disulphide bridges determine a chain
topology that is characteristic of the knottin family of small proteins, which
makes it possible to build a knowledge based model of the peptide for future
engineering experiments.

Insulin is clearly the most important macromolecular drug in use today. Its
complex mode of action is a challenge both to molecular biologists and
synthetic chemists. The key to this process is the interaction of the hormone
with its surface receptor which appears to be a dynamic mutually adaptive
conformational change rather than a simple lock-and-key mechanism.
Insulin/receptor interactions can be best studied with insulin analogues
labelled with noncoded amino acids. Presently, the preparation of such
analogues is hampered by the comparatively low yield of chemical insulin
synthesis. Incollaboration with Prof. Dietrich Brandenburg's group(Deutsches
Wollforschunginstitute, Aachen, Germany), we have started the design and
synthesis of insulin A-chain analogues for receptor binding studies. The
preliminary results show that an optimization of the synthesis strategy
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(selection of protecting groups and solvents) can substantially improve the
yield of synthesis which allows the production of new insulin analogues for
receptor interaction studies.

Repetitive sequences are found in many non-globular proteins of interesting
biological and physicochemical properties such as the immunoactive
circumsporozoite protein of the malaria  parasite or the adhesive and nucleic
acid binding proteins of various organisms. A common property of these
quite wide-spread repeats is that they contain a conformationally restricted
amino acid. proline, atregular intervals. While in search of a general strategy
for modelling of repeat sequences, in collaboration with Dr. V. Chauhan,
ICGEB-New Dethi, we started to build repetitive model peptides containing
various conformationally restricted amino acids such as dehydro alanine,
dehydro-phenylalanine, etc. The strategy consists in generating a large
number of repetitive conformations under various dielectric conditions and
selecting those that correspond to specific chain svmmetries and H-bonding
patterns. In the case of poly-dehydroalanine we found two major conformer
families, one corresponding to a regular 3/10 helix or type ITI tum, the other
to an irregular conformation, ®=-157to -170°, ¥=-1 to 15° which however
can be found in the i+2 position of gamma-turns. These data confirm that
AAla may induce turn-like structures in peptides and also indicate that it may
confer flexibility to the peptide chain.
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Cystic Fibrosis (CF): We have continued our studies on the alternative
spliced form of CFTR mRNA described in the 1992 Activity Report. In fact,
CFTR36 s produced by the insertion of adifferentially spliced exon camying
anin frame stop codon. This isanovel cellular mechanism alternative toRNA
editing for the production of a protein that shares common sequences with
another but has different properties and functions. The first stepin establishing
whether CFTR36 is a functional protein was to obtain cells which expressed
it independently of other CFTR forms. We took advantage of the C127 cell
system. The CFTR- C127, a mouse mammary epithelial cell line, was
transfected with the CFTR36 cDNA (Melo, ez al., 1993) creating a cell line
producing CFTR36 under the control of the SV40 promoter. Similar cell lines
were obtained from Dr. A. Smith (Nature, 358, 761-764, 1992) producing
CFTR100 and CFTR 100 AF508. We have carried out immunofluorescence
studies which show CFTR36 behaving very differently from CFTR100, in
particular, accumulating in large intracytoplasmic vesicles and not reaching
the cell membrane in significant amounts. We are now studying the ion
channels present in the C127, C127 CFTR36 and C127 CFTR100 to see if
we can detect differences due to CFTR36. A cell producing both CFTR 100
and CFTR 36 simultaneously is also being constructed.

We have continued to study the genetic defects in the CF patients of the
Friuli-Venezia Giulia region and have set up, in collaboration with
Dr. D. Faraguna of the Burlo Garofolo Istitute, a simplified screening
method for the early diagnosis of CF. During this study a new polymorphism
of the CFTR gene was found in normal subjects. It consists of an A to G
transition inexon 19 at position 3662 that results in aconservative Lysto Arg
substitution.

Gaucher Disease: We have continued our research on the molecular basts
of this glycolipid storage disease and have found a new mutation caused by
an A to G transition at position 5985 of the glucocerebrosidase gene (Tuteja,
etal., 1994). This mutation produces the replacement of atyrosine tocysteine
at position 418 of the protein. The Y418C mutation adds one more cysteine
to the protein in this critical region and this change is likely to alter the folding
of the protein and adversely affect its stability and/or enzymatic activity. It
may also be possible that the Y4 18C mutant enzyme is poorly stimulated by
anatural activator saposin C, as has been shown for another mutated enzyme
R463C.

Eosinophile Peroxidase Deficiency: Eosinolphile peroxidase (EPO) is a
highly basic haemoprotein, onc of the most abundant proteins of the
secondary granules of eosinophil granulocytes. Incombination with H.0, and
a halide, EPO catalyzes the formation of hypohalous ions with strong
cytotoxic activity against bacteria, parasites and eukaryotic cells and has the
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ability to inactivate inflammatory mediators such as leukotriens. EPO can
also act independently of its peroxidase activity by modulating the functions
of other inflammatory cells such as mastcells. monocytes and neutrophils.
The study of an EPO-deficient subject and his family has yielded interesting
results. The subject lacks the enzymatic and immunochemical chzracteristic
of EPO. Analysis of cDNA obtained from eosinophil precursors derived
frombloodprogemtorcells revealsacompound heterozygosity for the defect
with mutations consisting in a base transition leading to an amuno acid
substitution (Arg 286 — His) and an inserstion that, by shifting the reading
frame, generates a stop codon resulting ina truncated protein. The Arg 28 His

Figure 1.

The peroxidase cytachemistry of ensinophile precursors at different timex of culture. The precunoss from the normal subject (left column) were
homogeneously reactive for peroxidase with a high degree of staining throughout the observation time (from top to bottom days 13, 21 and 27).
The precursors from the EPO-deficient subject (right column) were initially less positive than their normal counterparts and displayed some
heterogencity in cell staining. This hetcrogeneity increased from day 1 310 21 and was particularly evident at day 27 of culture (right, bottom) when
cells almost totally negative for peroxidase cytochemistry could be observed.
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mutation alters the heme environment and affects the function and stability
of the enzyme. This explains the presence of EPO activity in the early
precursors of the subject and its total absence upon maturation (Figure 1).
Biochemical and genetic studies in the family members are compatible with
an autosomal recessive mode of transmission of the defect.

Dyslipidemia: We are proceeding with our genetic studies on families with
derangement in the lipoprotein metabolism (ICGEB Activity Reports 1991-
1992). A large prospective study in collaboration with the local hospitals i~
under way. The results of this study are expected towards the end of 1994.

We have also proceeded with the construction of transgenic mice and
rabbits bearing Apolipoprotein gene mutations. These animal models will be
useful for studing the complex interactions involved in maintaining normal
plasma lipid levels.

The Milan hypertensive strain of rats (MHS) develops a genetic form of
renal hypertension which, when compared to its normotensive control
(MNS), shows renal dysfunction similar to that of a subset of human patients
with primary hypertension. MHS and MNS were shown to be homozygous
by multilocus minisateilite analysis and monolocus microsatellite markers.
We have now definitively shown (Bianchi, er al., 1994) that one point
mutations in each of two genes coding for the membrane skeleton protein
adducin are associated with blood pressure in the Milan strain of rats.
Adducin is a heterodimer formed by a and f} subunits which promotes the
assembly of actin with spectrin (ICGEB Activity Reports 1991-1992). MHS
and MNS differ respectively with the amino acids tyrosine (Y) and
phenylalanine (F) at position 316 of the a subunit. In the f§ adducin locus,
MHS is always homozygous for arginine (R) at position 529, whilst in MNS
either R or Q occur in that position. The RAQ heterozygotes showed lower
blood pressure than any of the homozygotes. In vitro phosphorylation studies
suggest that both of these amino acid substitutions occur within protein
kinase recognition sites. Analysis of an F, generation demonstrated that
tyrosine (Y)alleles segregated with a significant increment in blood pressure.
This effect is modulated by the presence of the arginine (R) allele of the
B subunit. Taken together, thes< findings strongly support a role for Adducin
polymorphisms in causing variation of blood pressure between the MNS and
MHS strains.

We are currently studying the mechanisms by which the lack of
phosphorylation in both the o and P adducin chains affect cellular functions
such as Na/K cotransport or cytoskeleton organization.

Fibronectin (FN): Thisimportantcomponent of the plasma andextracellular
matrix has multiple functions in cell-cell and cell-matrix interactions. Some
of its functions are modulated by specific FN isoform synthesis and these
polymorphisms are in turn generated by cell specific alternative splicing of
a primary transcript derived from a single gene. We have previously
investigated the splicing patterns of these regions during development and
aging in rats (ICGEB Activity Reports 1991-1992). We have now addressed
the question of the mechanism involved in this regulation, particularly in the
EDA exon.

EDA is a facultative type I1l homology of human fibronectin encoded by
an alternative spliced exon. The EDA+ and EDA- mRNA forms show a cell
type specific distribution with their relative proportion varying during
development, aging and oncogenic transformation. We have previously
demonstrated that an 81 bp nucleotide sequence within the exon itself is
essential for differential RN A processing. Fine mapping of cis-acting elements
within this region has been carried out to identify possible target sites for the
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modulation of altemnative splicing. There are at least two short nucleotide
sequences involved. Element A (GAAGAAGA) is a positive modulator for
the recognition of the exon. its deletion results in constitutive exclusion of the
EDA exon. Element B(CAAGG)isanegative modulator forexonrecognition.
its deletion results in constitutive inclusion of the EDA exon. This bipa-ite
structure of the splicing enhancer is a novel feature of the mammaliar exons
(Caputi. Melo and Baralle. 1994).

Vaccine Development Programme: Production of recombinant proteins
carrying Human Immunodeficiency Virus-type I(HIV-1) specific sequences:
The principal neutralizing determinant (PND) of HIV-1 lies within the loop
forming the third hypervariable region (V3 loop) of the glycoprotein gp120.
The relationship between titer of anti V3 loop in immunized animals or
human vaccinees and virus neutralization capacity is already well established.
This region has been originally defined as hypervariable. However, recently,
further analysis of a large number of isolates found two PND consensus
(IGPGRA and GPGRAF) that appeared to be present in approximately 60%
of the viruses isolated in North America. This sequence seems to be
extremely important in the antigenic structure of the V3 loop. In fact, humar
monoclonal antibodies (HumAb) displaying a broad neutralization activity
against several divergent strains of HIV-1 bind to this region. A sevenamino
acid sequence (IGPGRAF) from this region was genetically inserted intotwo
loops of the protein that make up the capsid shell of the insect Flock House
Virus (FHV). This is a carrier system which we have mcently developed
aimed at locating immunogenic epitopes on the surface of viruses or virus-
like particles. The positions for the insertions were selected based on the
known 3-D struciure of the viral particles and they are expected to expose the
foreign sequences at the protein surface. The hybrid proteins were expressed
in insect cells by recombinant baculoviruses. Three different hybrids were
used as immunogens; two of these presented a single copy of the insert, each
at different positions of the carrier; the third hybrid carried two copies of the
insert in the same molecule. at the positions used for the single ones. All
hybrid proteins induced a strong specific response in immunized animals, as
evaluated in Western blot against recombinant HIV-1 gp160. The sera of
animals immunized with either antigen also showed a broad specificity for
different V3 loop sequences and they were able to recognize peptides
representing the PND of very divergent HIV-| isolates by ELISA. However,
only one of these immunogens was able to induce a strong neutralizing
response against HIV-1 (MN and HIB isolates) in immunized guinea pigs.
Our results show that a very small sequence of HIV-1 can constitute a
valuable immunogen able to induce a strong neutralizing response if properly
presented to the immune system.

Production of FHV-rotavirus hybrids: FHV chimeric proteins carrying 20
amino acid long epitopes of the rotavirus protein VP4 (trypsine cleavage site)
are also being evaluated as immunogens. Hybrids were produced in bacteria
as well as in insect cells by recombinant baculoviruses and were used to
inoculate guinea pigs. In all cases the immunized animals showed a strong
mponse specific for VP4.

Productlon of FHV-HCV hybrids: FHV chimeric proteins carrying HCV
sequences were also produced. We inserted, the sequence encompassmg
amino acid 1 to 20 and 21 to 40 of the HCV core protein, in several positions
of ourcarriersystcm. Itisknown thatin this region the strong immunodominant
epitopes responsible for the seroconvertion in most infected humans reside.
These proteins, produced and purified from E. coli, are now being tested for
their capacity to recognize specifical sera from infected patients in Westen
and ELISA assays.
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established as the major etiological agent of post-transfusion non-A non-B
hepatitis. HCV is a positive stranded RNA virus with a linear genome
comprising approximately 9,400 nucleotides. A 5" noncoding region (NC)
precedes the large coding sequence and represents the region of choice for the
detection of HCV-RNA by polymerase chain reaction (PCR). Analyses of
different isolates have led to the identification of significant nucleotide
variation. thus establishing the existence of distinct genotypes of HCV. To
assess the prevalence of different HCV genotypes in our patients with chronic
hepatitis C, we amplified and sequenced part of the SNC of the virus in 21
patients. On the basis of the data obtained, oligonucleotide probes were
designed to be used in 2 more rapid dot blot genotyping test. Using this
method, 79 consecutive patients were studied, 42% of them were found to be
infected by HCV type 1,45% by HCV type 2 and 4% by HCV type 3. Patients
infected by HCV type 3 were significantly younger and had a milder form of
liver disease, comp.red to those infected by HCV type 1 or type 2. Regarding
the response to interferon therapy, complete transaminase normalization
during treatment was observed in 26% of patients with HCV type 1, 80% of
those with HCV type 2 and in 100% of those with HCV type 3, thus
confirming that the genotype of HCV influences the resnonse, as well as,
identifying in HCV type 3 a strain of HCV which is highly sensitive to
interferon. Qur results also provide information on the prevalence of different
HCYV genotypes in Italian patients and indicate the usefulness of the dot blot
hybridization procedure forarapid screening of HCV genotypes (Tisminetzky,
etal., 1994).

Host defence and inflammatory activity of human phagocytes: The
involvement of cytosolic proteins in the exocytosis of the different granule
populations of human neutrophils has been studied using a cell-free system.
Proteins that could participate in this process have been shown to translocate
from cytosol to isolated primary and secondary granules of different density
in a calcium-dependent manner. Three of these proteins, of molecular
weights 32, 35 and 68 kDa, have been immunochemically characterized as
annexin IV, I and VI, respectively. They belong to a family of calcium- and
phospholipid-binding proteins whose specificity of action is determined by
their amino-terminal end. We have found that these proteins have different
affinities for primary and secondary granules, as well as different calcium
dose responses regarding their translocation. These findings could have
implications conceming the well known differences in the response of
primary and secondary granules to cell stimulation.
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Monoclonal antibodies specifically directed against human umours are
powerful tools to study and characterize relevant antigens on cancer cells and
they could be extensively applied in diagnosis and therapy. Their use in
humans is, however, limited by the rapid raising of human anti-mouse
antibodies (HAMA) in treated patients, because of their murine origin.

This project is aimed at developing chimeric antibodies (Figure 1) which
combine the mouse antigen-specific variable regions (Vy and V,) with the
human constant regions of both heavy and light chains (C,; and Cp).

New recombinant proteins are at present also under investigation, utilizing
various arrangements of the immunoglobulin domains, which canleadtothe
development of new molecular tools of defined specificities for clinical use.

In collaboration with Dr. José Mordoh, from the Campomar Foundation,
Buenos Aires, Argentina, we obtained the complete chimeric genes for both
heavy and light chains from the monoclonal antibody FC-2.15 , specific for
a wumour membrane antigen. A different monoclonal antibody whose

Figure 1. :
Three dimensional representation of a mouse Immunogliaulin Fab fragment (left) and the corresponding chimeric V mouse/C human Fub molecule
{right). Dark colours correspond to H chains and light coloun to L. chains. [n both case: the mouse sequences are in green and the human sequences
in blue. : !
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chimenzation has been successfully achieved is the 6C6 antibody. which is
specific for a human breast cancer surface antigen. onginally developed by
Dr. Er Qiu Li from Peking Univenity. China.

Reliable protocols were developed tforthe expression of functional chimeric
antibody molecules in both CHO and SP2/0 cells. We have established
conditions to obtain transfectants of antibody producing clones which are
able to secrete up to 90 pg/mi of the chimenc antibody protein.

Immunotluorescence studies in ditterent positive and negative celi lines
and Western blotting analysis on membrane extracts performed with these
twoantitumour specitic antibodies showed that the pattem of reactivity of the
chimeric hFC-2.15 and h6C6 comesponded in both cases to that of the
onginal murine antibody. Atpresent. theirin vivo activity isbeing investigated

A third monoclonal antibody (IORT-1). directed against the CD6 T cell
surface marker (MW ~90- 100 KkDa) has also been humanized. This antibody.
onginally developed by Dr.Jorge Gavilondo (Centre tor Genetic Engineering.
Havana. Cuba). will be tested for its activity in the treatment of cutaneous T
cell lymphoma.

The high spectticity showed by the 6C6 antibody fora 30 kd protein. found
in membrune extracts of several cell lines. allowed us to successfully screen
aAgt] 1 cDNA expression library and to isolate clones in order toidentify the
6C6 antigen: such clones are at present being charactenzed.

Allergy is the most common environmental disease affecting more than
20% of the world population. It is mediated by antibodies of the
Immunoglobulin E (IgE) class which bind to the high affinity receptors
(FceRI) on mast cells and trigger them to release mediators of the acute
inflammatory response upon contact with allergen. Despite the significant
biological etfect of IgE. its serum levels are three to four orders of magnitude
lower than the other Ig families. Elevated levels can be encountered in atopic
individuals and during certain parasitic infections in which IgE antibodies
play a major role in the host defence. IgE-secreting B cells are abundant in
the main sites of parasitic invasion. such as the skin. lungs and gut. but can
also be detected at extremely low frequencies among peripheral blood
Ivmphocytes (PBL).

We have recently developed asensitive RT/PCR procedure withwhichwe
investigated the IgE heavy chain repertoire expressed by PBL in several
normal and atopic individuals. Nucleotide sequence analysis of € VH and
CDR3/FW4 regions showed that the IgE-producing B cell clones undergo
somatic mutation. as expected for lymphocytes involved in secondary
immune fesponses. Furthermore, particular € CDR3/FW4 regions were
found to be shared by g and 4 transeripts in the same individual. suggesting
that a common IgM expressing B cell precursor gives rise to B cell
populations that express IgE and 1gG4. This last finding could point to a
possible mechanism for modulating the allergic response since antibodies of
the IgG4 subclass have recently been shown to act as blocking antibodies in
certain patients with chronic helminthic infections which. despite high levels
of parasite-specific serum IgE. do not manifest allergic reactions.

Further work in our laboratory focused on the possible differences in the
effector functions of the various € transcripts. A number of altematively
spliced € transcripts. differing in their 3 ends. have been identified in an IgE
secreting myeloma cell line (U266) by several investigators. OQur analysis of
the € transcripts expressed by PBL and also the U266 cell line identitied most
of these forms. together with the classical secreted and membrane RNA
molecules and several yet undescribed forms. lacking different parts or the
complete € exon 4 (CH4). The different forms identified in the PBL v.cre
further investigated by constructing mouse/human chimeric antibodies
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contuning a mouse VH segment with anti-NIP atfimty and the ditferent
human € constant regions. The constructs were expressed 2 mouse
myeloni cell line (J5358L) which produces only the light chain of the anti-
NIP antibody . Puise-chase labelling experiments and immunotiuorescence
anaiysisshowed that the altermatively spliced forms are retained and de gruded
in the endoplasmatic reticulum while only the classical secreted form was
compartmentalized in the Golgi and subsequent!y secreted. The forms with
partial and total deietions of the CH4 domain were unable 1o form dimers
confiniing an important role for this domain in establishing the tertiary
structure of the IeE molecule. These data demonstrated that the classical
secreted nd membrane-bound IgE are the only completely processed IgE
molecules. while the other isoforms appearto be products of aberrant splicing
which are elminated by post-transcriptional events.

Future studies will attempt to charactenze the human IgE reperntoire
attinity by constructing combinatonial libraries with IgE specificity from
PBL of normal and atopic individuals. The Fv portion of the IgE antibodies
will be expressed on the surface of filamentous phages to allow for the
characterization of the specific V region gene usage and to the precise
mapping of the dominant epitopes of recombinant allergens.

Molecular anzlysis of the immunoglobulin (Ig) variable region gene
segments has provided important insights into the normal B cell repentoire
and in its malignant counterparts. The restricted usage of particular heavy
chain variable region (Vi) gene segments has been documented for the
human fetal repertoire among human autoantibodies. and forcertain lymphoid
neoplasms such as chronic lymphocytic leukaemia (CLL). The recent
sequence characterization of a large number of human germ-line Vy; gene
scements has enabled the analysis of the level of somatic mutation in
particular antibodies. Studies pertaining to the immunoglobulin expressed by
ditferent B-cell malignancies have shown an absence of somatic mutation in
B-cell acute lvmphoblastic leukaemia (B-ALL) and CLL. On the other hand.
somatic mutation has been identified o different extents in follicular
lymphoma. hairy cell leukacmia and multiple myeloma. Furthermore.
mtraclonal variation was observed among the sequences of Vy gene segments
obtained from follicular lymphoma and hairy cell leukacmia samples.
Tozether these data have given further insight to the stage of B-lvmphoid
development in which the malignant conversion has taken place and. in the
case of follicular Iy mphoma. have suggesied arole for antigen stimulation in
the clonal evolution of the disease.

The Viyand V; segments of the Ig expressed by the malignant B-celi clone
in paticnts with Waldenstrom’s macroglobulinemia (a rare B-
lymphoplasmacytic neoplasm manifested by a monoclonal 1gM in the
plasma are cumrently being investigated in our laboratory . This study should
provide information regarding clonality. possible somatic mutation and
intraclonal variation and address the gquestion of antigen stimulation in the
pathogenesis of the discase. Comparable data will also be obtained for mixed
cryoglobulinemia. another lymphoproliferative disorder also characterized
by the production of a monoclonal rheumatoid factor. A high frequency of
hepatitis C virus infection has recently been documented tor both diseases.,
Studies designed 1o investigate a possible ctiopathogenctic role for the
hepatitis C virus in these disorders are in progress.

The transition of a wmour cell from non-metastatic to metastatic is a
complex phenomenon thatinvolves a variety of genes. We have focused our
studies on the characterization of those genes that participate in this
transformation. using mouse tumour el lines with characteristic phenotypes
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of metastatic behaviour.

Recently we have found that the CDH gene (which codes for a surface
transmembrane protein) is differentially spliced in metastatic and non-
metastatic cells. Vanants of CD44 whichinclude exons 1 to [4and 1210 14
were found to be associated to the non-metastatic phenoty pe (Fiziic 2). thus
suggesting that some of the domains associated to those exons play an
importantrole asretentioaelements wheninteructing withspecificcomponents
of the extracellular matrix and when signatling cells not to migrate.

Other genes also described as been involved in the metastatic phenotype.
suchas nm23 and TIMPI. were tound in our studies not to correlate with the
metastatic characteristics of many difterent cell lines.

The metastasin gene (mts]) has also been associated to this process. Its
expression is found to greatly increase in metastatic cells. We have recently
found a cell line with extremely low levels of mits that is. nevertheless,
metastatic. However, since cells derived from these metastatic foci were
positive for mis |, we suggest that activation of this gene can be essential for
the establishment and development of metastatic foci in the lung.

Molecular Among the infectious agents that produce diarrhoca. rotavirus represents
Biology of the most extended viral infection aftecting millions of children every year.

: Rotavirusesare widely spread and caninfectanumber of species of mammals
Rotavirus :

and birds. They are non-enveloped viruses that belong to the reoviridiae
family and have a segmented genome composed of |l segments of double
stranded RNA. Some of the viral non structural proteins, which are only
found invirusintected cells. are not vet tully characterized and their functions
are still unknown.

The rotavirus project focuses on two main aspects: @) the hiology of
rotavirus replication: and. by the development of experimental rotavirus
vaccines,

0 With the aim of obtaining recombinant rotaviral particies carrving
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exogenous genes. we have constructed arecombinant plasmid that transcribed
imvitrowith T3 polymerase. vields apositive sense RNA that. when contains
the rotavirus gene 11 5" and 3’ untranslaied regions. which flank the coding
sequence of the CAT reporter gene. It was found that this RNA was gre.ul_\
amplified. only when transfected into the cyvtoplasm of rotavirus infected
cells. In accordance with the conservative mode of replication of rotavirus
eene segments. we have demonstrated thatonly the RNA positive strand - and
not the negative strand nor the double stranded - could enter into the virus
replicative complex and become amplified. It was also possible to establish
that the last 25 nucleotides of the 3" end sequence of the transfecting RNA
were essential to obtain amplification of the CAT activity.

Further studies on the packaging of the foreign gene are at present being
carried out. This will open the possibility of investigating the eftect of specific
modifications to the difterent viral proteins and the relation to their functions
as wellas performing detailed analysis of the different signals for transcription.
replication and packaging and a better understanding of the mechanisms
underlying such processes. These studies may also prove to be useful for the
development of new and safe rotavirus vaccines.

b) The two main components of rotavirus outer shell. VP7 and VP4, are
the proteins against which neutralizing antibodies can be raised. Several
studies have shown that VP4 is an efficient target for neutralizing antibodies.
We have initiated a project for the development of rotavirus recombinant
vaccines through different approaches. One of our strategies is concemned
with the expression of either the complete VP4 molecule or of its most
exposed amino terminus in Adenovirus expression vectors which direct
intramuscularimmunization with plasmid DNA. Since membrane expression
of the outer shell protein VP7 has proven to be very efficient in augmenting
its immunogenicity. we are at present investigating the expression of
ditterent soluble and membrane forms of the VP4 protein. with an aim to
obtaining high expression levels and to compare their capacity to induce
neutralizing immunity. For this purpose. different genes have beenconstructed.
in whichappropriate signal secretion and transmembrane domains have been
introduced next to the rotavirus SA11 VP4 gene in order to investigate the
feasibility of its expression as an integral membrane protein. The different
VP4 chimeric genes were used to immunize guinea pigs by DNA injection.
One particular construct containing almost 80% of the normal VP4 upstream
of a transmembrane domain resulted in the efficient presentation and
inductionof anti VP4 antibodies. which were detected by ELISA and by virus
neutralization tests. Further studies on the characteristic of the immune
response obtained by DNA immunization are at present in progress. The
adenovirus expression vectors will also allow to coexpress VP4 and VP7 in
the same cell. thus enlarging the repertoire of possible virus neutralizing
epitopes.

Vibrio Cholerge: The argentine outbreak of cholera infection which
started in 1992 was studied in collaboration with Drs. Rodolfo Ugalde and
Carlos Frasch. from the Campomar Foundation. Buenos Aires, Argentina. A
rapid and reliable PCR method for the characterization of V. Cholerae
toxigenic strains was established. The development of the detection test of
both crv Al and v A2-B regions allowed for a clear characterization of
particular strains carrying toxigenic genes. The two region amplification
procedure was found to be necessary to obtain complete correlation with the
current immunological GM1-ELISA test. These studies should prove usetul
in controlling the incidence and spread of toxigenic variants.

Complement Component C8: The complete C8 molecule is composed of
three polypeptides o. B and yof which ¢ and yare covalently linked through
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adisultide bridge. Incolluboration with Dr. F. Tedesco from the Department
of Pathology. Univensity of Trieste. Italy we have mitiated biochemical
studies regarding the mechanism of assembly and secretion of the individual
chains and the molecular anaivsis of C8P deficiency in affected patients.
Deficiency of the C8 component of complement is associated to the high
incidence of repetitive meningitis. Two types of C8 deficiency have been
described: the Ca-yand the C3B deficiencies. We have been able to detect.
in both normal and atfected individuals a splice variznt of the £8b mRNA
leading to the coding of & truncated protein of a vet unknown funrction. At
present we are attempiing o characterize a particular mutated C8P allele
associated with an Italian family.

B-Thalassemia: A study of the factors affecting the Hb F levels in
B-thalassemia was undertaken in collaboration with the Department of Cell
and Molecular Biology. Medical College of Georgia. Augusta. GA.USA and
the Research Center for New Technologies. Macedonian Academy of
Sciences and Ants. Skopje. F.Y.R. Macedonia. B-Thalasseraia is the most
common single gene disorder worldwide. especially frequent in developing
countries. where itcauses amajor health problem due to the continuous biood
transtusion requirements of most patients. In a subset of patients. elevated
levels of HbF which can substantially ameliorate the severity of the disease
are present. To further investigate the factors that can lead to increased HbF
production. we developed a competitive RT/PCR procedure with which we
determined the relative amounts of the different globin mRNAs in
B-thalassemia patients and inother individuals withelevated HbF levels. This
procedure could also prove useful in monitoring the effects of the
pharmacological manipulation of Hb F production in patients with
B-thalassemia and sickle cell disease.

47




nesearch rrogramine:

The New Delhi Component

Hepatitis B Virus

Studies in
Polyvalent
Vaccine Design

48

Mammalian Biology: Viroiogy
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M H.Ozdener. KV S, Rae J. Roca. LV tjavakrishmen K. T. Yodcinkava.
M. Zatrulluh.

Viral hepatitis represents one of the most common infectious diseases in
man. The tamily of viruses that cause acute and chronic iepatitis in humans
now includes five members: hepatitis A.B.C. D and E viruses (HAV_HBV.
HCV.HD\ and HEV)Y. While HAV and HEV are transmitied teco-orally as
water-horne infections and lead to selt-limited disease. HBV and HCV are
blood-bome and lead o chronic carmier states in a significant proportion of
infected mdividuals. For HBV alone. there are an extimated 300 million
carriers i 300,000 intections annually around the world. On the other hand.
HEV causex rampant sporadic and epidemic disease in countries with alow
socio-cconomic satus and. interms of numbers. globally represents the most
common form of virai hepatitis.

The problems of viral hepatitis are not just limited to the infections as fair:
sertous post-infec . e sequelae are known to oceur resulting in signiticant
moitality rates, Examples of these are liver cancers in HBV and HCV
carriers, fulminant liver failure Juring HBV and HEV infections. cte. The
inability toculture hepatitis viruses has precluded detailed viroiogical studies
but the application of molecular biological methods has circumvented some
of these problems. The Virology Programme at ICGEB. New Delhi is
focused onstudying the molecular| hu\lnu\ andimmunology of inese viruses.

Here. our aim iy to understand the molecular basis of HBV-mediated
discase and to develop a molecular vaccine against HBV infection.

Wearesudyingtherole ot HBV protein X indisease pathogenesis. Protein
X has been llllpllt‘llLd in HBV-related hiver injury and primary liver cancers
but the details of its action and its interactions v ith the cellular network are
poorls understood.

Inorderto stidy the role of HBV protein X in the transeriptional activation
of viral and cellalar genes and to dentity the cellular proteins with which it
interacts. X fusions were generated with the glutathione-S-transterase gene.
These proteins expressed in 2. coli have now been purified to homogeneity.
The transeription-activating domain of X is being mapped by means of
ransfection experaments employving a battery of X mutants,

Astainot Succh-oromyees cerevisiae expressing the HBV majorenvelope
protein. the hepatitis B surtace antigen (HB~Ag). has been developed. This
recombinant HBsA 1. the basis for a hepatitis B vaccine. is being parsued as
one of the commercial products o5 1CGEB.

Our aim is to examine strategies tor the development of epitope-hased
vaceines. Taking the hepatins B virus as a model, initial studies focused on
generating asynthetic peptide mimetic of the groap-specitic conformational
epitope present on the surface antigen (HBsAg), We were suceesstul in
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Figure | Etiology of relative intramolecular immunodominance.

A scheme for germ-line antibody mediated regulation of immunodominance between two B cell epitopes (Bl and £2)on an antigen is presented.
Epitope B2 clicits high affinity (and therctore higher levels) of antibodies which subsequently compete successiyily with B2 epitope-specific B
cell for antigen recognition. This leads to an attenuation of anti-B2 antibody responses. In coutrast, germ-line artibodies to B1 are of lower affinity
as a result of which free epitope on antigen is always available for Bl-specific B cell recognition. antigen capture. processing ard presentation to
Th cells. The outcom: of these interactions is successful maturation and amplification of anti-BI humoral responses.

achieving this objective and, in subsequent studies, we obtained a lipidated
derivative that was highly immunogenic. Next we considered the possibility
of linking this sequence with other functionally relevant domains of HBsAg.
We anticipated that this would prove a useful model to evaluate the various
structural and immunological parameters that need to be considered in the
design of poly-epitope vaccines. For this a gene coding for a multiple epitope
polypeptide (MEP-1) that included the above sequence, in addition to other
selectedimmunoprotectiveregionsof HBsAg, was synthesizedand expressed
in E. coli. With chemically induced disulfide-rearrangement we were able to
regenerate the above described conformational epitope in the context of
MEP-1. A preliminary analysis indicated that MEP- 1 possessed 2 number of
characteristics requisite for a potential vaccine. It was highly immunogenic
and immunogenicity was genetically non-restricted. Antibodies were of the
desired fine-specificities and did not include sub-populations that were
directed against inter-epitope junctions. Finally the HBV-derived T helper
cell epitopes were ali found to be functional within the context of MEP-1 in
the murine model.

However, in spite of the positive fcatures described above, a major
drawback became evident when we quantitated the relative proportion of
murine antibodies against the various HBV-derived determinants on MEP-1.
A hierarchy of immunodominance within the different sub-regions was
observed as pS1>S>pS2. This deviated from the idealized situation where
one would expect co-dominant antibody responses. We therefore proceeded
toexamine the etiology of this relative intramolecularimmunodominance. A
detailed investigation reveaied that selective immunodominance was
established as a consequence of maturation of the primary humoral response.
This eventuality correlated with the inability of B cells specific for some of
these epitopes to interact productively with T helper cells, thereby receiving
reduced help. This interaction between epitope-specific B cells and antigen-
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experienced T helper cells was attenuated in the presence of early primary
anti-MEP-1 antiserum and the extent of inhibition was directly proportional
to level and affinity of epitope-specific immunoglobulins. These studies
identified the germ-line humoral response to an antigen as a major player in
the etiology of relative intramolecular immunodominance of B cell epitopes
(Figure 1). Subsequently we were able to resolve this probiem by altering the
mode of antigen delivery. A panel of nine mutants of MEP-1 was generated
where theimmunodominant epitope was selectively modified. The influence
of these modifications on the hierarchy of B cell immunodominance is
currently being investigated.

More recently we have also been examining the "naive” murine B cell
repertoire against the immunodominant epitope on MEP-1. The outcome of
these studies indicate that the virgin B cells are relatively degenerate with
respect to epitope-recognition. This degeneracy appears to be due to the
presence of B cell subpopulations which recognize antigen through contact
with a single amino acid side-chain.

Animmunogen vector is being developed todirect the bacterial expression
of a small peptide, enabling high-titer antibody production without the need
for chemical coupling to a carrier protein. Two forms of the vector, for
intracelflular or periplasmic localization of the expressed protein, have been
developed. As atest case, one B cell epitope from the HBV pre-S 1 region has
been expressed. Immunological characterization of this is in progress.

Hepatitis E virus (HEV) has been identified as the likely cause of enteric
non-A, non-B hepatitis. It is maintained in the population as sporadic
infections, to break out occasionally into large-scale water-bomne epidemics.
Such epidemics have been reported from all parts of the world. In India, for

R

C.

12 3 aM 5 6 78

Figure 2. The rhesus monkey mode! for HEV transmission.

Hepatitis E virus (A) present in the stools of an enteric non-A. non-B hepatitis paticnt was innculated into rhesus monkeys (B) 10 produce a
characteristic rise in scrum aminotransferases. This model was validated by demonstration of HEV replication in monkey liver (C). A strand-
specific PCR strategy was used to demonstrate the prescnce of HEV negative-stranded RNA, the replicative intermediate for the viral positive-
stranded genomic RNA. Part C: lanes -4, uninfected control animal: lanes 5-8. infected animal: detection of positive-siranded RNA (lanes |1, 3,
5. 7) or negative-stranded RNA (lanes 2, 4. 6, 8) was carried out in the presence (fanes 1. 2. 5. 6) or absence (3, 4. 7, 8) of reverse transcriptase.
L ]
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example. HEV infections contribute to about 50% of the total acute viral
hepatitis cases.
Our aim is to clone the genome of the Indian isolate of HEV for the

To ad in the cloning of HEV. anammalmodclwassctupmmesus
monkeys (Figure 2). This has now been validated with respect to the
replication of HEV in monkey liveras well as with the development of anIgM
anti-HEV

m}[EVgenamshemgckmedbymofnulnpleovedappmgPCR
Using this strategy the entire genome has been amplified. The cloning.
sequencing and assembly of the clones is currently in progress. Parts of the
genome, especially the structural region. have also been expressed in E. coli
to aid in the development of diagnostic systems.

A synthetic peptide-based IgM anti-HEYV assay that faithfully detects an
acute HEV infection has been developed. Based onthe testing of nearly 2,000
samples of infected and normal sera from India and other parts of the world,
the test shows a specificity of 98% and a sensitivity of 92%. Attempts are
being made to commercialize this test.

Inahuman volunteer study of HEV transmission (ICGEB Activity Report
1992) we had observed HEV serum viremia early in infection and had also
suggested possible parenteral transmission, as well as the feco-oral
transmission, in endemic areas. As an extension of that study, we have now
correlated HEV serum viremia and the anti-HEV respoase in a number of
patients with sporadic and epidemic HEV infections. Besides confirming our
earlier observations, this study shows, for the first time, the presence of a

viremia in about 10% of the patients. Such patients may represent
the reservoir of HEV in endemic areas.

Prior to the development of a vaccine against HEV, the correlates of
immune protection must be defined. Our studies involving patients from a
large HEV epidemic in 1978 suggest that the IgG anti-HEV response is long-
lasting. lnexpenmemswnththerhesusmnkeymodel we have also observed
complete protection trom challenge up to 6 months after recovery. Longer-

term protection experiments are in progress.

Genetic variation among viruses has important implications for the
development of diagnostics, therapeutics and vaccines against these agents.
Itis being increasingly realized that local strains and field isolates have to be
evaluated prior to embarking on a control programme. We have chosen two
viruses; the himaa immunodeficiency virus (HIV) and the hepatitis C virus
(HCV), to address a study of their genetic vanation in India.

Countries in South-East Asia, especially India, have begun to show the
steepest rise in HIV seropositivity. Yet, very little information is available on
the strain(s) of HIV-1 infecting this population. Based on sequence analysis
of a portion of the gp160 gene encoding the V3 hypervariable region, the
predominant Indian strain is divergent from the major North American/
European and African strains. This difference is also reflected in the anti-V3
antibodies, which are type-specific.

Based on the nucleotide sequencing of HCV isolates from around the
world, anumber of viral genotypes have been identified. These correlate with
different states of disease pathogenesis and response to antiviral therapy.
Since only limited information on HCV genotype distribution is available
from developing countries, we have started mapping these in HCV-positive
sera from Cuba, India and Turkey. The cloning, sequencing and expression
of the core and envelope regions of HCV is also being pursued.
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Mammalian Biology: Malaria

V.S. Chauhan. V. Bansal. A. Bharadwaj. C. Celik, A. Das, K. Kapoor.
F.A.S.Kironde, T.K.Mal.A. Mathur, F. Omer. P. Rav, N. Sahoo. A. Seth,
P.Sharma. B. Sing;. N. Singh. S. N. Veeranki.

Malaria is acknowledged to be by far the most serious tropical parasitc
disease, resulting in the infection of some 350 million people annually. Over
the past decades, insecticide resistant mosquitoes and drug resistant parasite
strains have rendered disease control increasingly difficult. It is believed that
the epidemiological situation is likely to continue to deteriorate over the next
few years.

Malaria in humans is caused by four species of the parasite Plasmodium:
P. falciparum, P. vivax, P. malariae and P. ovale. Of the four species,
P. falciparum, the only one which causes death, accounts for most infections
in Africa and for over one third of infections in other tropical countries. Over
two billion people, nearly half of the world's population, is at risk. The
estimated direct and indirect cost due to malaria is expected to be more than
US $ 1,700 million per year by the end of 1994. Vaccines represent an
attractive, cost effective strategy for reducing the burden of infectious
diseases. With the rapid emergence of multi-drug resistant parasites, vaccines
are considered promising and. therefore, considerable efforts are being
applied in many research institutions worldwide to malaria vaccine
development.

At ICGEB, our work on malaria is focused on: 1) identification of novel
protective malariaantigens; 2) understanding effector mechanismsin malaria
immunity and; 3) developing synthetic subunit vaccine constructs.

The results of laboratory experiments with several purified antigens of
Plasmodium and recent trials of synthetic and recombinant immunogens
encourage the expectation that an effective vaccine against malaria will be
developed. Moreover, several recently described vaccine-candidate molecules
are yet to be tested and only a fraction of potentially protective antigens have
been cloned and expressed. At ICGEB, we have continued to conduct
research towards the identification of novel antigens of Plasmodium
falciparum. We are applying a new approach where we probe A-gr//
expression library of P. falciparum with antibodies raised against the rodent
malaria parasite P. yoelii. The rationale is that P. falciparum proteins
recognized by binding with anti-P. yoelii antibodies (interspecies probing)
will contain peptide sequences that have been conserved in different species
of Plasmodium. The interspecies conserved antigens are likely to be critically
important for the survival of the parasite, hence they may be very good targets
for developing not only a widely effective antimalarial vaccine but also
potent curative drugs.

Development of the interspecies probing approach was based on the
following experimental observations. When we incubated mouse anti-
P. voelii serum with P. falciparum parasitized erythrocytes, it was noticed
that the serum antibodies bind to all three bloodstages of P. falciparum.
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Immunoblot assay s and metabolic labelling expeniments identified at least 15
polypetides of P_ fulciparum (15 o 150 kDa) which cross reacted with anti-
P voclit antibodies. Many of the polypetides were bound with high aftinity
and at high dilution of the anti-P. voelii serur. Eight of these polypetides
appeared to be integral-membrane proteins potentially involved in merozoite
invasion and formation of the parasitophorous vesicle. As observed by others
tor malania antigens. we have found that some of the interspecies consenved
antigens were not synthesized throughout the bloodstage cvcle of the
parasite. Significantly. anti-P. yvoelii serum IgG potently inhibited P_fulciparton
growth and ervthrocyte invasion. indicating that some of the interspevies
cross-reactive antigens are critically important for the parasite survival
in enythrocytes.

From 10" recombinant clones of a P. fulciparum DNA expression library.
three clones (pcO. pcT and pe7) were identified which express parasite
antigens recognized by anti-P. voelii serum antibodies. Two of the clones
(pcOand pcT containing DNA inserts of 3.1 kband 2.8 kb_respectively) were
alsorecognized by human anti-P_fulciparum sera. Human antibodies aftinity
purified for pcO and pcT expression products bind to parasite bloodstages
and specifically recognize distinct polypetides in P. falciparum cell lysates.
Both pcO and pcT have been subcloned in the plasmid vector pBS. Partial
nucleotide sequences of the clones suggest that pcO and pcT express novel
antigens thathave notbeen reported before. Immunoattinity puntiedantibodies
specitic to pcT bind to schizonts. The two cloned inserts have also beer
subclonedinthe pET vectorand have beenexpressedin Escherichiacoli. The
expressed product will be used inimmunization as well as affinity purification
of antibodies required for inhibition assays and other immunochemical
studies of the novel antigens.

Immunity to the developmental stages of malana parasites is stage-
specitic and. for those living in endemic areas. this immunity is very slow to
develop. The exact nature and specificity of immunity in humans is not well
understood. being generally incomplete and transient. Itis thought that both
cell-mediated andhumoral immune functions contribute toacquired immunity
although there is no direct evidence to clearly support this view.

Most etforts insporozoite stage vaccine development have focused on the
circumsporozoite (CS) protein, although recently a few new target antigens
have been recognized. Incomparison. a large number of asexual erythrocytic
stage antigens are being explored as potential vaccine candidates. Merozoite
surtace antigens (MSA-1 and MSA-2). SERP (serine rich protein). HRP 11
(histidine and alanine rich protein 1. RESA (ring-infected erythrocyte
surtace antigen) and AMA-1 (apical membrane antigen} are some of the
major blood stage antigens that have shown promise for protective
immunization in animals and humans. However. immunization with the
recombinant antigens has not provided the expected protection. The main
reason for this appears to be the inability to present appropriate B and T-ceil
epitopes to the immune system when recombinant antigens are used.
Synthetic peptides comprising immunodominant epitopes offer an attractive
alternative strategy todevelop suitable vaccine candidates. Although. onone
hand. synthetic peptides offer advantages in terms of easy. large scale
synthesis, high purity. enhanced stability at ambient temperature. they are. on
the other hand. mostly poor immunogens. Other major concerns in their
possible use as vaccines are genetic restriction of the immune response.
specificity of the immune response and possible generation of new epitopes.
Weare attempting toaddress these questions. w ithalong term goal todevelop
multiple epitope peptides as possible malaria vaccine candidates.
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Our initial studies were tocused on mejor blood stage antigens. MSA-Tand
RESA. These two conserved major merozoite ant’ens share invaniant
regions in their structures. among ditferent strains of P_fulciparim and even
in different species of plasmodia. 't is believed that these regions may be
crucial tor the parasite’s survival. and for this reason we have focused our
attention on such conserved sequences. A multiple epitope peptide (52-mer)
based on these two antigens was highly immunogenic in animals and showed
good reactivity with blood samples collected from individuals living in
malana endemic areas in India. The immune response in mice was not
venetically restricted and. further. the hybrid peptide was highly immunogenic
when inoculated with alum as the adjuvant. Protective immunization with
this peptide in mice against a heterologous challenge has provided us witha
rationale for using this approack to develop peptide vaccine constructs.

During the past year. along with our onguing work with the blood-stage
antigens. we have focused on identifving peptide motifs from the conserved
region of another major malaria protein called thrombospondin related
anonymous protein ( TRAP). finst described to be a blood stage antigen. Ithas
recentiy been shown that this protein is also expressed on the sporozoite
surface. Itis of great interest that a highly conserved peptide motif from the
TRAP sequence s also seen in the region I of the CS protein of all the
Plusmodium species sequenced so far. We have shown carlier that the
antibodies raisedagainstthe motit peptide (W-S-P-C-S-V-T-C-G)completely
inhibited the merozoite invasion of the ervthrocyte. Others have shown that
the same motit is also involved in the sporozoite invasion of the hepatocyte.
[tappears that this motif represents a critical sequence involved in the malaria
parasite invasion of the host cells at both the liver as well as the erythrocyte
stages.

The I8 residue peptide P-18. which includes the above motit. itself
inhibited the merozoite invasion of the RBC's. This also may suggest that the
conserved motif has a role to play in the merozoite interaction with the
ervthrocytes. Rabbit anti P-18 antibodies. also inhibitory to the merozoite
invasion. recognized a 78 KDz protein in P. fulciparim blood stage lysate.
Although it was first described as a merozoite antigen. there has been a
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controvensy on the exact location of this antigen. Our results clearly show that
this antigen is expressed duning the blood stages (Figure 1). Furthermore.
support for this was provided by specific recognition of recombinant TRAP
constructs. with and without the conserved motit sequences. by antipeptide
antibodies (Figure 1). Based onthese results we synthesized a 60-mer peptide
(P-60): residues 331-3900f CS protein) which contained this motif sequence.
flanked by at least two T-cell determinants and several smaller fragments
assess its potential as a vaccine candidate.

I.(P-60. CSP)

2.(P-32. TRAP)

.(P-18. TRAP)
.(P-11. TRAP)
.(P-9TRAP)

LV [ Y]

Upon studying the immunological properties of P-60. we found that it is
able to induce high titre antibody (107 to 10”) in several different strains of
mice without the use of a carrier protein. If these mice are challenged with a
lethal strain of P. voelii. P-60) is able to protect up to 80% of the mice. We have
alsolooked fora T cell response to this peptide and tind that itis able to induce
the proliferation of T cells in ditferent strains of mice. These T cells appear
to be CD4+ T helper cells which secrete IL-2 and IFNy (namely Th1 type).
Studies are currently underway todetermine whether Th2 cells which secrete
IL4.IL-6¢tc. are also involved inthis response. Therole of Thl and Th2 cells
in malaria is not yet clear.

To determine the tine specificity of the response to P-6(). we synthesized
two more peptides: P-32 and P-18 as shown above. While P-32 was
immunogenic. P18 was not. 60% of mice immunized with P-32 were also
protected upon challenge with the lethal P. yoelii strain. A cross-reactivity of
30-50% was observed when seraof P-60) immunized mice were tested against
P-32 and P-18. In T cell proliferation assays. however. cells from P-60
immunized mice reacted only minimally with P-32 and P-18. Studies are in
progress to delineate other regions of P-60 in response to which the
proliferative response might be occurring. We also analyzed the capacity of
P-6() to induce cytotoxic CD8+ T cells in mice but have not obtained any
cytotoxic T cell activity using spleen cells trom mice immunized with P-60).
This probably indicates a problem in the processing of this peptide in an
appropriate fashion required to expose the CTL epitope to the immune
system of the mice. These issues will have to be considered in designing
multiple epitope synthetic peptides as potential vaccine constructs.

We have also analyzed responses of sera from malaria infected humans to
P-60.70% of P. fulciparum positive seraand 55-704 of P. vivax positive sera
recognize the P-60 sequence. Studies on cellular responses from human
peripheral blood lymphocytes to these various constructs are in progress.
Based on the results from the two constructs. described here, we now propose
to design a single peptide containing immunodominant epitopes from the
sporozoite as well as the merozoite stage antigens to study its immunological
properties and its potential in providing protection against malaria infection,

A putative synthetic peptide vaccine must contain B cell determinant(s) as
well as Th epitopes so as to obviate the need for an extrancous "carrier”
protein with its attendant complications such as epitope-specific
immunosuppression. In this context. we (as well as others) have previously
shown that "universal” Th cell epitopes derived from various proteins not
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only enhance the immunogenicity of B cell determinants but also overcome
genetic restriction of immune response and remain free trom
immunosuppressive activity. In particular. we have demonstrated that two
“universal” Th epitopes. one derived from tetanus toxin (u830-84H and the
other from CS protein of a human malania parasite. P. fulciparum (CS.T3.
residues 378-398). enhanced the immunogenicity of the parasite merozoite
surface antigen peptide inseveral inbred strains of mice beaning difterent H-2
hap otypes. We have also shown that epitopic sequences inahybrid construct
may provide reciprocal helperactivity forantibody production. Furthermore.
antibodies toa Thepitope need notdownregulate its helperactivity. However.
novel junctional B cell determinants may be formed in such constructs. We
have now observed that the two "universal” Th epitopes above elicit similar
levels of T cell proliteration responses trom mice primed with tetanus toxoid.
A similar pattern of response with high stimulation indices was obtained in
three difterentstrains of mice. namely. C57BL/6. DBA/2 and B1O).BR. Thus.
the two "universal” Th epitopes. which do not share any primary structural
homology. generated strikingly similar responses suggesting the possible
role of secondary conformational preferences in this behaviour. The circular
dichroism spectroscopy studies indicated that both of these peptides display
atendency toacquire acommon secondary structure motif. This may perhaps
be irrportant in some way intheirbeing "universal” Thepitopes. Our findings
suggest that it may be possible to design immunogens which will generate
immunological cross-stimulation between tetanus toxoid and other
heterologous (as in our case CS.T3) immunogens and vice versa.

Short peptides display a wide ammay of biological activities and can also
elicit specific humoral immune response. Their role in cellular immune
response has dramatically influenced the research in this field and has raised
hopes for peptide based immunotherapy in ditterent discase conditions.
Contrary to earlier beliets. secondary structural motifs such as. -turns. 3, or
o helices and amphipathic structures in these peptides are often associated
with their functional and/or immunological responses. Stabilization of
secondary structures in short peptide sequence could give rise to highly
specific immune responses. and in the context of bioactive peptides. may
produce highly stable and active peptide analogues.

Following an ongoing programme of designing peptides with preferred
secondary structures. by introducing «.B-dehydroamino acids (daa), we
havesuccessfully synthesized peptide models for B-tumand -tum structures.
Using more than one APhe we were able to stabilize 3,, and g-helical motits.
Crystal structure and solution studies (NMR. IR and CD) have revealed that
ihe designed peptides acquire the same structures in solution as seen in the
solid state. Our recent results have shown that inclusion of a single APhe
residue is sutticient to nucleate a helical structure in short peptides. Detailed
NMR studies including ROESY have provided clear evidence that Boc-Ala-
Leu-APhe-Phe-Ala-Leu-OCH: adopts a-helical structure in apolar solvents.
In an exciting finding we have noticed that the peptide. Boc-Pro-APhe-Ala-
APhe-Ala-OCH.. adopts a B-bend ribbon conformation. wherein the peptide
backbone assumes a nearly planar ' shape. maintaining the hydrogen
bonding features of a B-bend ribbon (Figure 2). This structure is novel
hecause in the B-bend ribbon conformation reported so far alternating
positions are oceupicd by residues devoid of hydrogen bond donating N-H
group (c.g. proline). whereas in this structure consecutive 4-->1 hydrogen
honds are formed. It is noteworthy that in all other model peptides studied so
far we have found that -APhe-X-APhe- (X is any amino acid residue)
sequence stabilized 3, -helical structures. We are now investigating the
designelementsrequired for stabilizing [3-bend ribbon structures. Furthermore.
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inthe pres :nt peptide molecule the torsion angles of some residues (e.g. Ala3)
deviate from helical values. providing a novel structere which may be of
value for peptidomimetics with restricted backbone mobility.

Using isoaminobutyric acid (Aib) and dehydrophenylalanine (APhe)
residue as inducers of helical structures we have designed and synthesized
two eleven residue peptides which contain tripeptide sequence motifs such
as KEK. KEL and LEK. known to be crucial for malaria parasite interactions
witherythrocyte. Antibodies mised against these "designed” peptides strongly
recognize the linear original sequences containing the KEK motif. Further
work on the specificity and efficacy of such peptides is in progress.
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Our programime imvohves the production ol therupeuncally importan
protems using reconthunant DS A rechnology As deseribed carlier (ACGEB
Avtivity Report 19920 we heve successtully produced recombinant human
~cinterteron. This “know-how™ s now being transferred o a commercial
partier tor Larze scale production. Presentiy. the group i~ imohved mothe
pieduction of recombinant human msulin.

The magnitude of the need o insalin can be assessed trom the tact that
ose 10 0.7 ot the world population satters trom insulin dependent
diabetes. \ssuming o mcan daily intake of 40 anits ¢ L6 mgy of insulm per
person per din - every diabetic requires a wind halt o gram of insuhin eveny
vear. The per ammsrequarements tor imsubin are 10-20 Ky tor Japan. > 100
R tor Germany . >200 ke for laly and close to J000 kg Tor India. Theretore.
we han e embarked on g project of making recombinant hungu insuli.
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This project has progressed trom gene design. cloning and nuniprep
expression to a phase of farge scale expression. isolation of A and B chains
and their assembly mnto chromatographically. immunologically and
biologically provest human insulin. The fusion partner ("Y™) has been
successtully: mutagenized o replace all but the N-teminal and Y-A/B
Junctional methionines by alanine. These site directed mutageneses were
camied out to design a fusion protein which on site specitic cleavage by
CNBr. would give a much larger fusion partner and the much snaller
tragments of A or B chain. This has obvious advantages in facilitating
purification of chains.

Direct proot of the successful mutagenesis is shown in Figure 1 (inset.
Coomassic) where the CNBr cleavage patterns of Y-B (wild type) have been
compared with the mutated protein designated as Ym-B. As predicted. the
cleavage patterns are characteristic: a cluster of small molecular weight
peptides in Y/B versus amarginally (~3 kDa) shitted prominent protein band
in YnVB. The Western blotin Figure 1 tinset) has confirmed the appearance
of B chain as a 3.5 KDa band. This band is seen only in the lane where CNBr
cleaved protein was loaded. A trace of uncleaved tusion protein is also visible
in the CNBr lane. The sulfitolyzed B chain obtained trom CNBr cleaved
Ym-B his been punfied to apparent homogeneity as is evident in the figure
showing the reverse phase HPLC profile. Inthe HPLC systemused. a sample
of standard B chain of sulfitolysed porcine insulin (BSSO3) could not be
separated from the recombinant human insulin BSSO3 purified from the
inclusion bodies. Itmay be noted that the porcine and human B chains difter
merely in that the carboxy termini of the B chain in man and pig are threonine
and alanine. respectively. The recombinant chain was subjected to solid
phase protein sequencing. Twenty one cyveles which could be monitored
confirmed the predicted sequence as: F-V-N-Q-H-L-C-G-S-H-L-V-E-A-L-
Y-L-V-C-G-E. Amino acid analysis of the recombinant B chain confirmed
its purity both by absence of methionine and isoleucine and by the occurrence
of other amino acids in the expected ratios.

A mass spectrum of the recombinant human B chain di-s-sultonate
showed the predominant molecularion peak at 35885 daltons indicating that
this peptide has the expected molecular weight of 3588 daltons. This has
confirmed both the integrity of the B chain and also the presence of two S-
tultonate moieties intre Juced by post translational chemical moditication.
Highly specific radioimmunoassays for insulin and its chains have also been
developed for monitoring the assembly of recombinant human insulin.
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shown to contain prokarvotic promoter sequences which direct transeription
and which probably tunction in vive as chloroplust promoters.

The use of a tunctional approach through photoattinity labelling ot the
chloroplast transcriptional complex has identified the template and nascent
RNA-binding proteins. The template-binding protein (150 kDa) binds
exclusively to chloroplast DNA containing promoter sequences and does not
discriminate between ribosomil or messenger promoters. Through
photoaftinity labelling. eftorts are being made toexplore the way in which the
template-binding polypeptide interacts with the two strands of the DNA.
Using dimethyl sulfate proiection assay. contact points made between RNA
polymerase and ribosomal and messenger RNA promoters are also being
identitied and sequenced.

The nascent RNA-binding protein (nRbp) has been identified to be a 48
kDa protein. This protein was distinguished from other RNA-binding
proteins by its ability to bind only nascent transcnipts. Tne protein “tagged”
by UV-crosslinking with radiolabelled nascent RNA was separated from
other chloroplast proteins by 2-dimensional polyacrylamide gel
electrophoresis. The radiolabelled photoconjugate was sequenced and the
N-terminal amino acid residues appeared in the following order: Met-Asn-
His-lle-Asn-Gly-Thr-lle-Asn-Lys-Val-Glu-Ala-Asn-Leu. After partial
chemical cleavage an intemal sequence Asn-Asn-lle-Leu-Val-Val-X-Asp-
Ala-Tyr-Thr-Lys-Ala-Glu-Pro was obtained. These sequences were used to

Sequences of Primers

§’ - ATG AAC CAC ATI A%C GGI ACI ATI %AC ACIGTIGG - ¥
T

TG
Forward Primer

§ - GGC TCC AGG Gc(;ICA'lTG G'(l';G TTG GCG TC - 3

Reverse Primer

123 bp ladder
Cht DNA
Nuc DNA
Leaftissue
Rice nuc DNA
1 kb ladder

- =500 bp

PCR AMPLIFIED DNA

Freure | The chloroplast nascent RN A-hinding protein is encoded by the nucleus

PCR amphitscation of the partial 2ene of transenpt-binding polypeptide of ciloroplast transenption comples: The sogquence of toraardand res e
" |

primers s shown. The inset shows amplitication of a SO0 bp tragment trean sarions DN A

S0Py
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design oligonuckeotide primers for the PCR amplification ol a1 part of the
naseent RN A-hinding protein gene from pea genomic DNALThe seguences
of the primers are shown in Figure 1 The N-terminal amino acid sequence
vielded the forward primerand the internal sequence was used forthereserse
primerin the 3-3 orientation. Amplification from peanuclear DNA. pea leal
tisstie and rice nuctear DNA vielded a fragment of about 302 bp (Figure .
Noamplitication wasobserved whenchloroplst DNA was used as template.
This indicated that the chloroplast nRbp is encoded by the nuclear genomie.
The expression of the nRbp gene was examined in several tissues by
Northern slot blotanalysis, The data show ed that the nRbp mRNA 1 present
in ereen buds, mature leal. ctiolated dark-grown buds and in scedling stems
as well as in the roois. The nRbp mRNA was not Tound to be present
chloroplasts. s expected Tor anuclear-encoded chloroplast pre nein.

We hane identificd many of the protein components required Tor pea-
chioroplast DNA replication, such as DN A-poly merase. prinse. helicase.
topoisomerises ete, We have abso established the invirro veplication of pea
chioroplast DN with the partiably puriticd proteins from the chloronlasts,

Polvimerization by the i vimo rephicative system was at the vate of 630
naclicotide/see and was insensitive o chain-terminators Tike
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dideoxynucleotides. ara -CTP and cordycepintriphosphate. Both strands of
template DNA were svathesized and single stranded DNA templates
underwent more than one round of replication. When sequences of either of
the two chloroplast onigins of replication (OnA or OnB) were used as
templates. the replicative intermediates were found to have sigma structures
However. with the template DNA containing both OriA and OriB sequences
together in cis conformation. the in vitro replication proceeded in the theta
mode: the mode of replication usually observed in vivo.

At present. it is ditficult to study the ettects of the individual components
in the various stages and processes of in vitro replication because of the
limited availability of the components. Similarly. reconstitution of the
detined in vitre replication sy stem seems untenable due. primanily . to the low
level of the proteins required for pea chloroplast DNA replication. In order
to overcome these problems. the present approach aims to identify and clone
the relevant genes and toexpress the products in the bactenal system toenable
in vitro assembly ot chloroplast DNA replication.

Inanattempt toidentify proteins necessary forthe replication of chloroplast
DNA. we have purified a 69 kDa eukaryotic topoisomerase to homogeneity.
The type | property was clearly identified following the pattern of relaxation
of supercoiled DN A both in solution and in siru. The monomeric nature of the
catalytic entity was established by glycerol gradient sedimentation
chromatography. The enzyme was sensitive to topol-specific .nhibitors like

-mptothecin and berenil. but unattected by novobiocin and doxorubicin at
e topoll-inhibitory dosage. In the presence of the enzyme. supercoiled
DNA was nicked and the 3’ phosphony | end of the nick became covalently
linked with the enzyme (Figure 2). A tyrosine residue of the enzyme was
responsible for the covalent linkage. Rabbit antisera have been raised against
this protein. Since the N-terminal amino acid of this protein is blocked. we
are attempting to generate data on internal amino acid sequences through
partial proteolysis.

Eukaryotictype Htopoisomerase is coded by nuclear genets) and transported
to the chloroplast. Pea nuclear DN A has been used to generate an expression
library in Agt 1 | phage-system and a genomic library in Agt10 vectors, Using
the purified antisera. we are. at present. screening the expression library at
present. Using internal sequences. when available. DNA hybndization
probes could be made. With these probes or other probes from heterologous
sources (topo Fgenes from Aradibdopsin thaliana orfand human DNA. etc.).
the pea libraries will be screened. Uting these multi-pronged approaches. we
hope to clone the gene for the 69 kDa topoisomerase of pea chloroplasts.

We have also detected at least one additional Mg™ -dependent type |
topoisomerase activity within the pea-chloroplasts which is antigenically
distinct from the 69 kDa enzyme. Attempts are being made to purity this
enzyme to near homogeneity and to clone the appropriate gene.

Proteins with SSB activities are essential for the initiation and elongation
of b replication. In a preliminery search for SSB's of pea-chloroplasts.
souty western analyses of various fractions of crude chloroplast-proteins (as
recovered from DEAE-chromatography ) were performed using denatured
and intact nick-translated DNA-probes. Strong signals were obtained with
the denatured probes at various ranges of molecular sizes. An amay of
proteins of the molecular size 28-35 kDa reacted strongly but these had been
identificd as RN A-binders in previous studies. Other poly peptides that bound
DNA included proteins of 17, 40-45. 65 kDa. These proteins eluted from
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DEAE celluiose columns at 600-700 mM NaCl after the recovery of DNA-
polymerase. primase and topoisomerases. Proteins of 40 and 65 kDa size
were hardly recognizable by Coomassie staining but bound to the denatured
probes very strongly. Attempts are being made to charactenze these proteins.

Peachloroplasts contained a DNA-binding activity whichrecognized only
the negatively supercoiled form of duplex DNA. The bound DNA (complex)
migrated with the mobility equivalent to that of nicked or/and lincar DNA
species in agarose-gel-electrophoresis. The formation of the complex was
reversed by denaturants or inactivators of protein. namely sodium dodecyl
sulfate. high emperature. ethidium bromide and proteases. The binding
activity was enhanced with zinc or cupric ions and the enhancement was
abolished in the presence of high concentrations of EDTA. The binding was
cooperative in nature and altered the topological status of DNA as evidenced
in biochemical and physical analyses. The protein also acted on single
stranded DNA and compacted the substrate as revealed by agarose gel
electrophoresis of the bound complex. Hence. the target site of action on
supercoiled DNA seems to be the open orunwound regions. The potential for
the formationof DNA-protein complex remained the same irr2spective of the
size of the starting DNA.

From glycerol gradient sedimentation studies. the native protein appeared
as 50 kDa. The chloroplast extract containing the protein has been subjected
successively tochromatography on DEAE cellulose. hepaniii sepharose. blue
sepharose. QAE- and phenyl-sepharose columns. The active material from
the last column stili showed the presence of 5-6 bands in the silver-stained
SDS gel. Attempts are being made to purify the protein to homogeneity. The
partially pure protein was successfully crosslinked with the substrate DNA
with a combination of formaldehyde and gluteraldehyde. Using the in vivo
labelled DNA. we hope totransterthe radiolabel from DNA in the crosslinked
complex to the specific active protein. These experiments are expected to
identify the subunit molecular weight of the DNA-binding moiety.
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R.K. Bhatnagar. S. Ahmad, N. Arora, G. Chandel, N.Z. Ehtesham,
F_A. Fattah,A.Goel , X. Majumder. M. Mohan, P.Molina Guevara, S. Nair,
Le Thi Lan Oanh, P. Pamwal, R. Sharma, A. Selvapandiyan, K. Singh,
Vo Thi Thu.

Glyphosate is a broad spectrum herbicide which kills 76 out of 78 of the
most damaging weeds. Its action is mediated by inhibiting one of the key
enzymes of aromatic amino acid biosynthesis, 5-enolpyruvyl shikimate-3
phosphate synthase (EPSPs). Since the effect of glyphosate is non-
discriminatory between crops and weeds, the successful use of the herbicide
necessitates the conferving upon the desired crop plant, of the ability to escape
herbicidal inhibition. Through genetic manipulation the target enzyme canbe
manipulated to reduce the binding affinity of glyphosate. Tiie genetically
altered EPSPs could be introduced in the crop plant by established protocols.

To manipulate EPSPs, the gene coding for EPSPs, aroA, was cloned from
Bacillus subtilis by complementing growth of arcA deficient mutant of
E. coli.Clustal alignment of amino acid sequences of EPSPs from B. subtilis
with different bacteria and plants revealed several conserved homologous
regions. Certain conserved residues which were candidates for substrate
binding were identified and substituted by site directed mutagenesis. The
following substitutions were generated: K19E, R24D, R104K, R104Q,
P105Sand H382K. Toinvestigate various critical kinetic parameters relevant
for glyphosate binding, mutant genes were cloned on pBSK vector and
expressed by providing T7 RNA polymerase in trans- on a compatible
plasmid pGP1-2. Using a heat inducible lambda promoter, EPSPs was
expressed to about 30% soluble protein content. Six mutants as well as the
wild type genes were expressed to comparable levels. EPSPs was purified in
one step to near homogeneity from heat induced cells. Kinetic analysis of
purified EPSPs of wild type and mutant genes revealed that the enzyme is
strongly activated by ammonia and that the nonactivated form of native
enzyme exhibits allostery. Hysteresis of wild type EPSPs is abolished by
ammonia. Both of the substrates, phosphoenol pyruvate and shikimate-3-
phosphate, have multiple interaction sites. There are two sites for PEP
binding, primary and secondary. Glyphosate competes for binding at the
primary site and does not interact at the secondary site. Glyphosate in the
absence of ammonia increases co-operativity of PEP binding and favours
dimerization of the enzyme. Dimerization probably occurs through an
interaction between the sites of PEP binding. The H382K and R24D
substituted EPSPs exist as dimer in the absence of NH," and glyphosate and
acquire tetrameric structure in their presence. Analysis of the mutants R 14K
and R104Q suggests that the guanidinium side chain of the conserved
arginine is critical in discriminating between phosphoenol pyruvate and
glyphosate. ConservedresidueK19is proximaltothe shikimate-3-phosphate
binding site. Mutation at this residue increases affinity for shikimate-3-
phosphate with a concomitant hypersensmzauon to glyphosate. Thus the
binding of shikimate- 3-phosphate is directly related to the binding of either
phosphoenol pyruvate or glyphosate. Credence to this mechanismis augmented
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Figure |. Inolates of Bacillus thuringiensis and B. sphaericus.

A. Celis. spores and crystals of B. thuringiensis (1000 x). B. Parasporal crystals of B. thuringiensis purified by renografin gradient (1000 x).
C. Identification of B. sphaericus by antibiotic sensitivity profile. Mosquitocidal isolates arc resistant to tetracycline, chloramphenicol and
streptomycin and sen to erythromycin: D. Spores and crystals of B. sphacricus (1 ).
5
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by the observed increase in Km for shikimate-3-phosphate and by aconsequent
increase in Ki for glyphosate in the mutant R104Q. Based on the above
observations a novel approach for conferring glyphosate tolerance to crop
plants is being pursued.

Each crop plant is a host for several different types of insects. The pests for
each crop plant are specific and may belong to different taxonomic classes
e.g.. Lepidoptera, Diptera and Coleoptera. Through natural selection, crop
plants have evolved resistance mechanisms to insects but the modes of action
are complex and poorly understood. However, a common biopesticidal
mechanismofinsectcontrol with parasporal crystals of Bacillus thuringiensis
has been described and analyzed in great detail. Insects of different classes
are susceptible to toxic polypeptides of parasporal crystals. Toxins produced
by different isolates vary in potency and specificity for different insects. The
Plant Stress Resistance Group has initiated a programme on "Insecticidzl
Endotoxins”. Strains of Bacillus thuringiensis have been isolated from
terrestrial and aquatic habitats.

Soil and water samples were collected from several sites at Manesar
(Haryana), 60 km south west of Delhi. Strains of Bacillus thuringier -is were
isolated through selective enrichment procedure.

Following enrichment 31 isolates of B. thuringiensis were isolated and
typed in relevant morphological and biochemical tests. Parasporal crystals
were purified in renografin density gradient centrifugation and polypeptide
profile was analyzed by resolving solubilized crystals on SDS-PAGE gels.
In addition, plasmid profiles of a few isolates have been established. Using
standard toxin coding gene as a probe, the presence of homologous DNA
segments was demonstrated on plasmids of different isolates. We are now
carrying out toxicity tests of parasporal endotoxins on these isolates on larvae
of Heliothus sp.

Local strains of B. sphaericus have also been isolated from aquatic
habitats. Based on the near absolute comelation between resistance to
chloramphenicol, tetracycline, streptomycin and adenine (N) utilization and
the production of mosquitocidal proteins two isolates have been obtained
through enrichment. The toxicity of parasporal crystals produced by these
isolates is being screened against Anopheles and Culex larvae.

One-fifth of yield losses in the area of rice production can be attributed to
insects. Gall Midge (Orseolia oryzae). adipteran. is one of the most important
of these pests especially in India, South-east Asia, China and parts of Africa.
The problem is compounded by the fact that there are at least 4-6 different
biotypes of this insect in India and 4 more are knownto occur in China. Genes
for resistance against Gall Midge are found in nature and many of the rice
improvement programmes, especially in India, are centred around breeding
resistance to Gall Midge into elite susceptible varieties. Little is known about
the exact process leading to resistance but it is known that resistance is due
to a single major gene (at least in the case of resistance to biotype 1 of Gall
Midge).

We have mapped the Gm2 gene on chromosome 4 with the intention of
speeding the selection of resistant phenotypes in a breeding programme and
ultimately helping in the faster production of new resistant rice varieties.
Restriction Fragment Length Polymorphism(RFLP)and Random Amplified
Polymorphic DNA (RAPD) were used in conjunction with bulked segregant
analysis on a set of 40 recombinant inbred (RI) lines obtained from a cross
between two indica rice varieties, ARC6650 and Phalguna. (The two rice
varieties, Rl lines and the phenotyping data on these lines were obtained from
our collaborators at The Directorate of Rice Research, Hyderabad, India.) Of
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Of 520 primers. only 65 amplified bands were characteristic of either the
resistant parent and resistant pool or the susceptible parent and the susceptible
pool. These primers were expected to be linked to the Gm2 gene. However.
when these markers were used to amplify the DNAs from individual
susceptibie lines and individual resistant lines, whichconstituted the susceptible
pool and the resistant pool respectively only two markers amplified either in
all susceptible Rl lines (FO8, ) or in all resistant RI lines (F104y), indicating
that these two markers were very closely linked to Gm2 gene. This was
confirmed by using the amplified products as RFLP markers and with
subsequent cosegregation analysis with the disease phenotype. With other
markers the picture was not as clear.

Based on the sequence information of pool specific bands, a PCR-based
assay was developed to select resistant and susceptible plants. The F08,p
specific primers selectively amplified a 1.7 kb fragment in the susceptible
plants while F104, amplified a 0.6 kb fragment in the resistant plants
(Figure 2). This allows for accelerated screening, selection and subsequent
faster breeding for Gall Midge resistance by utilizing marker-aided selection.
Currently, we are in the process of determining whether these primer sets are
population specific.

Once a gene has been mapped between two very closely linked flanking
DNA markers, the next logical step would be to utilize the linkage data for
map based gene cloning. In collaboration with the Rice Genome Group
(RGP)of the National Institute of Agrobiological Resources, Tsukuba, Japan
we are establishing a cloning system for the isolation of resistant genes
against Gall Midge. The availabiiity of a saturated genetic map of the rice
genome makes it possible to map genes of interest and this information in turn
can be utilized 0 map based gene cloning. This will require: 1) a large
mapping population to facilitate the marking of more reccmbination events
between the resistance genes and markers cosegregating with them;

AP| Rl LINES I
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Figure 2. PCR-hased Screening for Gall Midge Resistant and Susceptible Lines in Rice.

Ethidium bromide stained agarose gel showing DNA fragments afier a multiplexed allele-specific PCR pzrformed on genomic DNAs of the two
parents (ARC6650 and Phalguna) and recombinant inbred (R1) lines devived from a cross between the two parents. In the multiplexed PCR two
pairs of primers. each specific for one of the alleles (Resistant or Susceptible), were used in a single reaction. T{: lanes M: Molecular weight marker
(1 Kb ladder). R: Rusistance allele: S: Suwceptible allele: A: Susceprible purent ARC6650: P: Resistant parent Phalguna. The clined arrowhead
represents the suscepiible allele and the open arrowhead represents the resistant aliele.

68




Research Programme

Fragment 1
pNZE2S

L3
3
-]
2

[- 8
F]
[
~
-

Figure 3. pNZE2S is organized as 2 123 bp repeat efement.
Hinfldigested penomic DNA of 0. oryzae was fractionated on 1.2 agarose gel. transferred to nylon membrane and hy bridized 1o the 300 bp Hinfl
fragment of pNZE2S5 or pNZE23 as described. 123 bp ladder (BRL. USA) was used as DNA size marker tlane 2).

2) additional DNA markers around the gene; and 3) a very good Yeast
Artificial Chromosome (Y AC) or cosmid library with an extensive coverage

of the genome.
DNA-typing of Asian rice Gall Midge (Orseolia oryzae) is a major pest of rice which
Gall Midge causes enormous economic losses. There are at least 5 different biotypes of

Gall Midge reported from India in addition to a few which we reported from
other Asian countries. Different biotypes differ in their host range.
Duringthelast 15 years. international screening programmes have identified
a number of distinct sources of resistance io Gall Midge and some of these
have already been used in breeding programmes. Host plant resistance
against insects is an effective and environmentally safe alternative to the use
of pesticide. However, the durability of host resistance againsta given species
of insect is always threatened by the emergence of new biotypes.
Unequivocally. identification of Gall Midge biotypes is, therefore, crucial.
We have been investigating genetic differences between different biotypes
based on polymorphism with respect to repetitive DNA sequences. Probes
detecting changes in the structure of repeated sequence among individual
biotypes and sympatric species will, therefore. have immediate application.
With these objectives, studies were initiated to isolate, characterize and
document repetitive DNA sequence clones for potential use in DNA typing
of different biotypes and for distinguishing between sympatric species such

69

| e e




ICGEB Activity Report 1993

70

as O. fluvialis (paspalum Gall Midge).

Gall Midge biotypes were collected from different geographical locations
within India. High molecular weight genomic DNA wasisolated and a partial
genomic library in pUC18 was constructed. Clones representing repetitive
sequences were isolated from this library based on differential hybridization
screening.

Two classes of repetitive DNA probes were identified from the genomic
library of O. oryzae. One class. represented by clone pNZE25 has been
isolated and characterized. DNA hybridization analyses demonstrated its
ability to reveal RFLPs between different O. ory-ae individuals. It detects
genomic sequences whose organization within the genome varies markedly
between individuals and biotypes. In a glasshouse population this probe
shows genetic uniformity within one biotype. Therefore, this probe can be
used to assess the genetic uniformity of field isolates employed to create or
maintain a greenhouse population of specific biotypes and for monitoring the
genetic diversity of a biotype population.

The other class of probe is represented by the clones pNZE 16, pNZE22 and
PNZE29. These clones detect sequences that are monomorphic between
different biotypes of O. oryzae but polymorphic between O. orv=ae and
O. fluvialis. Further analysis is indicative of pPNZE22 being genetically
conserved as "primordial” sequence.

We are cumrently evaluating the utility of these probes to identify a true
alternative host of O. oryvzae.
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This group concentrates on two plants of economic importance for plant
transformation studies: rice and cotton. The regeneration of rice plants from
tissue culture has been reported. Since we want totransformrice that is widely
planted, four indica rice varieties have been selected; Phalguna, ARC 6650,
Ruchi, and, Mashuri. All four varieties have been inducted into callus from
mature/immature embryos on MS basal medium containing 2mg/1.of 2.4-D.
Regeneration of plantlets was achieved from Ruchi and Mashuri on MS
medium containing kinetin and NAA (1 mg/L each). Similar methods will be
applied to Phalguna and ARC 6650. We are now in the prucess of generating
suspension cultures from callus for eventual transformation.

In cotton, there is only one variety which has been cultured and from which
plants have been regenerated from callus. We have started with the Pusa 8-6
genotype. Several growth regulators, e.g.2,4-D kinetin, IAA, NAA, Zeatin
riboside were tried in varying concentrations and combinations. Zeatin
riboside and 2,4-D were effective for callus induction from cotyledon and
hypocotyl explants, respectively. Approximately a concentration of 2.4-D
eighty fold higher than the conventionally used amount was - ptimal for callus
induction. Callus onginating fr~m meristematic zones close to vascular
bundles is being used for regeneration.

In higher plants, DNA, the genetic material is present in three organelles:
the nucleus, the piastid and the mitochondria. So far the introduction of
foreign DNA into the nucleus has been the most common practice in
improving the genetic traits of crop plants.

There are several advantages of plastid trarsformation over the conventional
nuclear transformation as described earlier. Insertion of a foreign gene into
a plastid genome may result in the amplification of 1,000-10,000 copies of
the foreign gene per cell because of the known ploidy of chloroplast DNA.
The codon usage of chloroplast genes are more like that of prokaryotic genes
and are, therefore, a suitable place in which to express useful bacterial genes.

Our extensive studies on the transcription of chloroplast DNA have shown
that 16S ribosomal RNA promoter was more than ten times active in vitro
comparedto psbA orrbcL. promoters which have been used in transformation.
In order to identify promoters for the optimal expression of foreign genes in
chloroplasts, we have investigated the strength of 16S ribosomal RNA
promoter in transient expression and compared it with the psbA promoter.
Transformation vectors were constructed containing 400 bp rRNA promoter
or 412 bp psbA promoter coupled with B-glucoronidase (GUS) coding
senuences and ribosome binding sites. Experimental conditions were optimized
for the introduction of DNA into tobacco suspension cells and in young
leaves using microprojectile boinbardment (Figure 1). Histochemical and
spectrofluorimetric assays were carried out to follow transient expression of
GUS activity for 12 days after bombardment. The maximum expression of
GUS using 16S or psbA pronioter was found to be around 72 hrs of
bombardment. The 16S rRNA promoter consistently showed a three fold
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increase in activity compared tc \he psbA promoter. These recombinants
have been modified to contain flanking DNA sequences of chloroplast DNA
for site directed integration of GUS into plastid genome and aminoglycoside
adenine transferase (aadA) gene in order to confer spectinomycin and
streptomycin resistance for the selection of stable ransformants. Using these
recombinants, transgenic plants are being generated.

Electron microscopic studies have led to the identification of displacement
loops (D-loops) on peachloroplast DNA. The recombinant plasmids containing
such D-loop sequences have been shown toreplicate in an in vitro replication
system. We introduced these D-loop containing sequences (2-4 kb) into
transformation vectors described above inorder to investigate theirrole in the
transformation of plastids. The preliminary results indicate that the expression
of GUS is continued up to 2 weeks of transformation when D-loop containing
sequences are present in the transformation vectors, wheras no such activity
could be detected in the control vectors lacking D-loop sequences. In order
to produce transgenic plants, an EPSP synthase from Bacillus is being
introduced into transformation vectors for selecting stable transplastomic
lines.

Figure 1.
Tobacco leaf showing GUS activity after microprojectile bombardment with plasmid construct comammg chimeric GUS gene. Conditions were
optimized for deiivering DNA into the leaf/suspension cells. Each blue spot represents an independent transformation event. Using this method

the strength of 168 ribosomal RNA promoter was compared with psbA prom. ter from pea chloroplast DNA.
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The ICGEB Collaborative

Research Programme

The Collaborative Research Programme of ICGEB is now entening its
“mature” phase. With several projects completed and many more in full
progress. the Programme has begun to show its viability. through an ever
increasing number of publications by the responsible Principal Investigators.
It is also hoped that it will fead to some patents tor the relevant Aftiliated
Centres.

Following an analysis of its fint yeans of operation. and upon specific
recommendation by the Panel of Scientific Advisens, Affiliated Centres were
requestedtoinerease regional cooperationamong ditterent Member Countries.
The response to this has been veny positive.

During 993, from a total of 37 research proposals submitted. 22 were
approved for tunding by ICGEB (Figure 1. for a total commitment of USS
1.198.000. Three of these proposals. ortginating from Member Countries
which have not vetratified the ICGEB Statutes. are still pending the decision
by the Board of Governors of the ehigibility of Aftiliaed Centres located in
countries which are not full members of ICGEB.

The progress of the Collaborative Research Programme from the time of
its inception is presented in Figure 2. while alisting of projects approved in
1993 is given in Table I A totd of 35 Principal Investigators. working on
projects financed with iICGEB tunds. have submitted scientitic reports which
arc presented in the following pages.

Figure 1: Collaborative Research Grants Awarded in 1993
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Tabie 1: Collaborative Research Projects Approved in 1993

COUNTRY PRINCIPAL INVESTIGATOR

Argentina

Brazil

Buigaria

Chile

China

Croatia

Cuba

Egypt

Greece

Hungary

VN TR BT ITIIITI

Eduardo H. CHARREAU
iristituto de Biologia y Medicina
Experimentai. Buenos Aires

Susana PASSERON

Departamento de Quimica Biologica
Universidad de Buenos Aires
Buenos Aires

Marlinda Lobo de Souza PINHEIRO
Area de Controle Biologico, Brasilia

George RUSSEV

Institute of Molecular Biology.
Bulgarian Academy of Sciences.
Sofia

Manuel KRAUSKOPF
Institute of Biochemistry.

Universidad Austral de Chile, Valdivia

Ming-Guo ZHOU
Department of Plant Protection,

Nanjing Agricultural University. Nanjing

Bing-quan WU

School of Basic Medical Sciences,
Cancer Research Center,

Beijing ‘Aedical University. Beijing

Drago PETRANQVIC
Department of Molecular Genetics,
Ruder Boskovic Institute. Zagreb

Jose DE LA FUENTE GARCIA
Mammalian Cell Genetics Division.
La Habana

Samia ALI TEMTAMY
National Research Centre, Cairo

Penclope MAVROMARA-NAZOS
Hellenic Pasteur Institut, Athens

istvan SIMON
Biological Research Centre.
Institute of Enzymoiogy, Budapest

s the vt

TITLE OF RESEARCH PROJECT

Molecular mechanisms of progestins induction
of murine mammary cancer.

Moalecularbasis of dimorphismin the pathogenic
fungus Candida albicans the causative agent
of candidosis.

Molecular biology of virus-host interactions for
AgMNPV, an important biocontrol agent for a
major pest of soybean.

Protein factors controlling DNA replication in
mammalian cells.

Studies of growth control in fish. Effect of
environmental factors.

Resistance of fudaria on rice and wheat to
fungicides.

Modulation of tumor growth and metastasis by
IL-6 and IL-8 yene transfer.

Genes and enzymes involved in the inhibition of
recombination.

Studies of growth control in fish. Transgenesis
for manipu'ating growth in fish.

New NNA techniques for identification of
mutations in the beta glob:n gene in Egyptian
beta thalassemia patients.

Human papillomavirus (HPV) and cervical
cancerin Greece; Epidemiological studies HPV
typing, development of immunoreagents.

Structural principles of repetitive sequence
motifs in proteins.
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Table 1: Collaborative Research Projects Approved in 1993 continued

COUNTRY PRINCIPAL INVESTIGATOR

Hungary

Mexico

Nigeria

Poland

Russia

Tunisia

Turkey

Venezuela

84

Laszlo HORNOK
Agricultural Biotechnology Center.
Godollo

Edmundo LOZOYA GLORIA
CINVESTAYV - Unidad Irapuato.
Guanajuato

Michae! O. EZE

Tropical Diseases Research Group.
Department of Biochemistry,
University of Nigeria. Nsukka.
Enugu State

Wojciech NIEWIAROWSKI

Polish Acaderny of Sciences. Centre of
Molecular and Macromolecuiar Studies.

Lodz

Georgii P. GEORGIEV
Institute of Gene Biolegy.
Russian Academy of Sciences.
Moscow

Mikhail P. KIRPICHNIKOV
Institute of Molecular Biology.
Russian Academy of Sciences,
Moscow

Sergei RAZIN and Anderj LUCHNIK
Institute of Gene Biology.

Russian Academy of Sciences.
Moscow

Samir JAOUA
Centre de Biotechnologie.
Laboratory Bivpesticides, Sfax

Huseyin BAGCI

Akdeniz University,

school of Medicine.

Department of Genetics, An‘alya

Maria Gloria DOMINGUEZ BELLO
Lab. de Fisiologia Gastroin'estinal,
Centro de Biofisica y Bioquimica,
Caracas

TITLE OF RESEARCH PROJECT

Strain specification, genome analysis and
isolation of genes 2ncoding lysing
enzymes in the genus Trichoderma.

Moleclar factors involved in a plant-defence
response.

Antioxidants. red cell atpase, malaria and sickle
cell.

Biological activity of CFTR (Cystic Fibrosis
Transmembrane Reg:lator) protein mutants.

The role of the metastasin 1 gene and its
product in cancer metastasis.

Engineering of proteins with pre-determined
structure and biological functions based on 'de
novo' protein aibebetin structure.

Characterization of the domain organisation of
the eukaryotic genoir.s.

Bacillus thuringiensis' in crop protection:
strainsisolation anc molecular characierization
and production of the entomocidal toxins.

Determination of the spectrum of [3- thalassemia
genes by use of Southern and Dot-Blot analysis
of amplified j}-globin DNA from heterozygous
subiects in Antalya-Turkey.

Study of the digestive microfiora as a tool for
overcoming nutritional constraints of tropical
legumes.




Collaborative Research Programme

Fiqure 2: Progress of the Collaborative Research Programme 1988-1993
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ICGEB Member Countries
[] 1989 (US$860,000) [[]1991 (US$1,005,000) [ 1993 (US$1,198,000)

[] 1990 (US$1,119,000) ] 1992 (US$998,000)

For 1994, 48 collaborative research proposals were submitted for
consideration: the number of proposals per Aftiliated Centre is given below:

e Argentina 4 * Greeee I
* Bulgaria 3 * Hungary +
e Chile 4 *  Mexico 5
e Colombia | * Nigeria 2
¢ CostaRica 2 * Russia 2
¢ Crmatia 5 * Tunisia 1
¢ Cuba 4 ¢ Turkey 3
* Egypt 3 * Venezuela 4

Peer reviewing of these proposals has commenced and a final evaluation
will be made in the third quaster of 1994,
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ROLES OF POLYAMINES IN THE CONTROL OF
PARASITE PROLIFERATION

Principal Investigator: Israel Algranatic Instituto de
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Kevwords: polsamines. Trvpamosonia cruzic Leishmania
Mevi i

Abstract: During the present perio] we hine investigated
difterent aspects of e three wopics included i our ongimal
project. The main achicvements have been:

Dy A DNA Sragment of Leishmania me vieana QODC gene has
been ampliticd by PCR using appropriate primers. and then
cloned in the pBlueseript SKi-y vector and sequenced. This
tragment will be labelled by nick transation or raedom priming
technigques and used s o probe Tor hybridizaton analysis of
Trypanenonta crnze and other parasites DN and for sereening
ol T cruezic Leishmania mexicana and Coothidia tascicnlara
genomic libraries.

2y Lenhmama mevis ana ODC has been extensively puriticd
and some of s cataly tiv and structural properties lune been
imvestiated. Apoenzs me preparationscompletely frecofcoluctor
were obtained and the process of enzy matic ctis ity restoration
by addition of pyridosal 37 phosphate was studied.

3 We have investizated difterent characteristios and
properties of polyamine trnsportss stenvin Looruze Leishmania
mevic s and Cratidia fase ionlara. N regulitory mechanism of
putrescine uptake inLershmaniamevic anaby teedback repression
has been found and described.

Background: Many biochemival studies on humin parasites
have been carried out 1o understand the metabolism and lite
esele of these organisms at the molecutar esel with the aim of
finding appropriate chemotherapeutiv srRifegies against parasiiic
discines,

Tt s Anown that polvamines play important roles i cell
proliferation and differentianon (Bachrach, U and Hemer,
Y. M. The Phasiology of Palvamimes. CRC Pross, 1989 Pegy,
MK Cancer Res. 45, 759, TUSK) This conclusion fed 1o the
investization ol polvamine Mosspthesis, degradation and
ransport ssstems i variets of celis, Among all the ensymes
catals ang the ditterent steps involved o the biosynthesis and
ntercomyersion of poly amines i cuhars ot cells ormittme and
S-adenossimethionme decarbony lases. as well as the
acehviramstenises oF spermidine and spermine are the hey
enzames which regulate the whole pathway (Bachrach. U and
Hemmer, ¥ M The Phosiolooy of Polvanines, CREC Press,
Loy . ) )

Ormthune decarbons Lise tODEC LThe mostestensis el stihed
enzsime of the polyamime pathswas s can e regalated inside the

90

cell ar ditferent levels of gene evpression including post-
ransbatonal moditications and protein degradanon (Havashi,
S.. Orithine Decarbony hse: Biology. Enzymology and
Moleculur Genetics. Pergamon Pross, [989), These properties of
ODC canexplain why this enzyme is considered ioputatin e good
target to blovk cell profiferation by usinyg specitic inhibitors of
polvamine biosynthesis 1 McCann, PP or Gl Inhibition of
Pohamine Metabolism. Biological Signiticance and Bass tor
New Therapies. Ac. Press. 1987)0 This approach has been
tollowed o induce pobvamine depletion in cell cultures as well
as it whole animals. nthis way it has been possible trdecrease
the wrowth of wmors i vivo tRingsnorth, AN er ul.. Cancer
Res. 43, 4031 1983y and 10 block parasite proliteration
infected animais (Pege. AE and MeCanne PPISE Adlas of
Science: Biochemistrn pp. T TOSS: Bitonti, AL er ol Exp.
Parasitol.. 64, 237 98T,

DitTuoromethy lornithine tDEMO)Y and other related
compounds are potent inhibitors of ODC. Tthas been shown that
Alrican iy panosomes are extremely seasitive to these drugs.
probably die o the unusual stability of the parasite ODC
compared to the short lite of the mammalian cell host ensame
tCottino, P inOmithine Decarbons Lise: Brology L Enzy mology
and Molecular Genetics, Havashi. s EdL. Pergamon Press. pp.
135, 1989

We have shown that ODC of Leishimania mevicana i~
remarhably stable vivor Sanches. C P eral . Biochem. Biophy ~.
Res.Commun.. 161,734 198 and that the parisite multiplication
can be arrested by DFMO when sy nthetic growth mediuim was
used. but not with rich media tGonziles, NS, er al.. Biowhem.
Biophy s, Res. Commun.. 80,797, 1691, in the fatter case.
although putrescine biosynthesis i~ inhibited. Leisiimania can
overcome polsamine depletion by taking up these substances
from the external environment.

Recentesperimentshinesuggestedthatin 7. crezi pols anine
biosynthesis mightiny ol carginine decarbozy lise 1 ADCrather
than ODC Majumder. S, or al. ). Parasitol. 3TL 1992
However.only traces ol ADC hinebeendetecte Jia Trvpanovonia
crnzi e Ngranatic L DL era/oin The Biology and Chemistry of
Polvamines. ICSU-IRL Press. pp. 137 19900 and polyamines
might be preferentially obtained by the parasite from the external
medium. For these reasons we are investigating the transport of
polyamines and its regulationin 7. cruziand Lesimanta as well
as the structure of genes refated to polyamine metabolism and
their expression in ditferent forms of both parasites.

Objectives: Ouroriginal rescarch planinyolved the following
topics related o polvamine metibolism and the molecular
mechanisms ot theirresulationin Leislimaniaand Trypanosonia
Crnzi

1 Scarchforaputatis ¢ ODC gene andstudies on the regulation
of it expression in Trypanosoma cruci.

2y Polvamine metabolism regulation and gene expression
amastigote and promastigote torms o Lendmana.

3 Transportsystemsof polsaminesin Tocrnziand Leishmania
L20RYIRTLT

Work Progress: The prosent technical report deseribes the
advances achicved in the above mentioned topics during this
period:

Uy In order 1o look Tor the ODC in the Jrapanesoma crnzi
senome, we have prepared a probably_appropriate probe from
e DN of another try panosonntid; we v e used feishmania
e e g propiastisotes Yop this purpose.

. Amplification of a Leishmania DNA fragment by PCR:
Atter comparison of the amine acid sequences corresponding to
ODC from different organisiis tmouse, seist, Trapanosenig
broer and Lenshmama donevany we have selecied everad
regions showing almostcomplete sequence identing andwe have
prepared s oligonucTeotides corresponding othese pols peptide
scaments, cither to the viding or to the complementars DNA
stramd.

W have added the nucheotude ALY UNGINY CCGOANTTC
which contiins the Foo R restriction site at the 37 terminal end
vl the synthesised oligonackeotides 1 order o use this site tor
e ot the amphitied fragments,

DPutterent combmations ol sense and antiseise pates of these
ssatheticohizonuc leotides weressavedas primers im Pols merase
Choan Reactions PRy cartied out under difterent conditions ol
strineenes usng Lersimgonsinn pievicans DN as template,

W have chosen the optimal conditions which allowed the




amphification of o Leisimana DNA fragment with the comrect
size tapprovintiely 170 base pairn as expected from the
oligonucleotides used as primers. I o other cases we g
amplitication of Leivimroia DNAC but the fragments obtained
did not match with the sizes exypected from the primens used.

b. Purification of the amplified DNA tragment of 170 bp:
We have pooled several preparations of the amplilicd DNA
tragment and after confirming its putativ e nucleotide seguence
by lovking at unigue sites corresponding to ditterent restriction
enzymies. the DNA was precipitated with ethanol in the presence
of ammoniwm acetate. The amplified DNA fragmenz was
extensively digested with an excess of the restriction enzvne
Eco Riand about 1 gy of the product obtained was submitted to
gelelectrophoresisusing aminigelof 20 low melting pointentra
pure agarone 1Sea plague GTG agarose. FMCL The gel band
contatming the amplificd DNA fragment win excised under UV
hight and the DNA then used as an insert 1o be ligated to the
chuosen vevtor,

¢. In-Gel Ligation of the Leishmania DNA fragment to
the vector pBluescript SKe- ) and transformation: After heating
the gel segment contaiming the amplified Lenimnia DNA
fragment for 10 min at 68 Cand subseguent ditution, difterent
aliquots of the insert DN A were Tigated to the pBluescript SKe-
iphagenudvector previotshy digested withthe restrictionenzyme
EcoR,.

The Lgation products were used for transtormation of
competent £, coff XEL- | Blue celb and white colonies presumably
containing the recombinant DNA (pBluesenipt vector with
Lenhmania DNA insert) were selected.

J. Analysis of plasmid DNA from transformed colonies:
A number of selected colonies were grown in the presence off
ampicithin ¢ 100 pe/mb and minipreps of phismid DNA were
obtained from the bacterial Iysates. Al plismid DN A preparation
were digested with Eco Rrenzame and after electrophoretic
amalysis on 20 agarose gels. the samples showing @ DNA
tragment o 170 bp were chosen as those containing the
Lenhmania DNA insert. We have contirned this conclusion by
analysis of DNA segments obtained with different restriction
LUZAT IS

¢. Purification of recombinant DNA and sequencing of
the Leishmania DN A insert: A miniprepot plasmidrecombinant
DNA wis obtained from 300 mi of bacterial culture. purificd by
tsiny Qiagen resin and then previpitated with isopropanol. The
redissolved DN was submitted 1o the sequencing protocol
using Sequenase version 2007 DNA polymerasey and the SK
or KS primers. Inthis wiy we were able o sequence both strands
ol the Lmevicana DNA insert which showed almost complete
identity withan homologous agment fromdcislmania denovani
tHamson. S, er ol 3. Biol. Chem. 267, 2350, 1992

The L. mievicana DNA fragment obtained will be used as @
rdtoactive probe in the search tor the ODC gene and s
expression i Loorezr DNA and RNA preparations. s wellas in
the ~sereening of Lenskmianta mevicana and other protozoa
senomic hibraries.

2y Wehay evharacterized and studied the enzs mat’e reactions
rehuted 1o polvamine biossathesis in Leisumanria_mevicana
Promastigores.

. Ornithine decarbosy Lase, the tirst enzvime in polyamine
pathway. has been partially punfied and the corresponding
apocnyyme prepared after complete removal of pyedosal §7
phosphate by treatinent with hyvdross e, Apoensame
preparations show ed an absolute requirement for the cotacton o
recoser ensyimtatie activits . This restoration of oenithine
decarbonslise activity seeins 1o mvolve some fime and/or
temperature-dependentactivation processes whichme currently
under insestization in our Tuboratory .

b. Weare seiting upeonditions tor the innvmro transtormation
from  Lenhatama promastizotes o ansistigotes and vicerversa.
by using synthetic media and changing the temperature of
cultures from 2426 C 1o 32 0r 37 CShapira, M. er ol L EMBO
L 702508, 1988 Atthe same inne weare investigating the ettect
of polyaminge deplenon of the ditferentiation process,

B The characterizaton of polyanine Ganspor sy siems has
been vagried_out i Lenshmama ey ana_promasbgoles angd
Frypaniosomia cracr cpimasiygotes.,

o+ Differential propertics of poly amine transport systenis
in T, cruziand Leisfmania mexicana: Our siudieshas e mdieated
that the constituiine aptake of putreseme amd spermidine o

Collaborative Research Programme

T razi epimantigotes was markedIy higher than in Leisiireania
meveand. When parasite cuitures were treated for a period of 2-
3 generation: times with DEMO. an irrevenible mhibitor or
ortithine decarbonvy bise. putrescine upti ke was strongh
samulated in Leisfumania by inereasing considerably the Vo
ol the provess. In contrct. putrescine tramsportin Tornzi wan
not aftected by the same treatment.

The mewsurements of polyanune uptake in the absence or
presence of other polyvamines added as puttive competitors
have indicated that ab leasttw o ditferent ransport ~y stems mig ht
et in panosomatids: one specitic for putrescine and another
one for both spermidine and spermine 1 Gonzitle 7. NS eral . An.
Asoc, Quim. Argent. SETTTC 1993,

b. Regulation of polyvamine uptake in Leishmania
mexicana promastigotes: \We hin e found that putrescine uprahe
of Leistmania mevicana is tightly regulated by polyamine
mntracellular levels. This uptake can be markedly stimulated by
polvamine depletion and stronghy repressed by exposure of
Leisimania cultures o exogenous putrescine or its derivative
dimethy lputrescine. In contrast. spermidine. spermine.
diaminopropane and cadas erine are unable o decreise putrescine
transpuort.

Ourexperiments hine show nthat putrescine uptahe induction
aswellasitsspevific feedback repression by increased endogenous
concentrations of this poly amine require protein sy nthesis since
they were abolished atter addinon of cycloheximide for several
hours. The results have indicated that the putrescine fnsporter
is a stable protein which can be reverably inactivated by o
relatively unstable repressor.

Publications:

Gonzdlez NS.. Ceriani. C. and Algranti, LD. (1992,
Ditterential rezulation of putrescine uptahe in Trypamesonia
cruziandothertny panosomatids. Biochemicaland Biophy sical
Rescarch Communications. 18NS, 120-128.

Monte, M., Klein. S., Jasnis, MLAL Davel, L., Algranati, 1.D.
and de Lustig E.S. ([993) Inhibition of lmphocste and
twmor-induced angivgenesis by the administration of
ditluoromeths lomithir:. The Cancer Journal, 6, 147-150,

GonzilezN.S.. Ceriani. C.and Afgranti. L1.( 1993) Transpon
of polyamines in iy panosematids. Anales de Lo Asociacion
Quimica Argentina. S 117-125.

Gonzilez NS.. and Algranti, LD. Regulation of putrescine
uptiahe in Leishmania mevicana promastigotes. To be
submiticd.

Networking: We are analyzing our recent results on the
regulation of polyamine metabolismi and transport ssstepis in
try panosomatids and comparing them with those obtained in
ditferent mammaliar cells by protessor Grello's research group
arthe University of Torino 1Jtaly).

Prof. Grille's characterization of polyamine transport
mechanisms in lymphocytes and hepitocsytes can senve as a
medel tor the tolstion of polvamine transporter proteins in
parasites aind eventually tor cloning their corresponding genes.

AL present we are exchanging information on the resulis
vhiained and the technigues ased in both our labaratories. We
plan toarrange with, Prof. Grillo i short visit ol s member of the
Buenos Awres group to her Liboratory with the purpose of
performimg some preliminiars. eaperiments of ous joint project.

CHARACTERIZATION OF AN INTESTINAL
POLYPEPTIDE FROM TRIATOMA INFESTANS THAT
ACTIVATES TRYPANOSOMA CRUZI ADENYLYIL,
CYCLA AND DETERMINES THE.
DIFFERENTIATION OF EPIMASTIGOTE TO
TRYPOMASTIGOTE FORMS

Principal Invostigator: Mivtha M Flawid, Instituto de
Investigaciones en Ingenieria Geoeticar s Biologr Molecular
ONGERD. Obligado 2490 1428 Buenos Ares, ARGENTIN .
Tl +54 1-TSHRR6/7R28 1 Fog #5401 7808578

P NIDO Coniran 1 N 292 204

1CGEB Reterem e Nov € RE ARG .08

Keswords: panosonn con i Chagas” disease. Traatonio
mitestins metacsclognesisadens v Eoveliase, hemoglobin

Abstract: N peptide from andzurs of the Triatono
hemalophizons Chazas” Insectvectoractvtesadeny vios clise
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Plant Molevutar Biology o,

2y Temporaland Cell-Specitic Gene Expressiondurng Corn
Development.

We rdentiticd cDNA clones representing prevalent corm
mRN AL tostudy the gene evpression dunng cormder elopment.
OnecDN A clone. TC L encodes the curcuhn-relaed G globuline.

The TCT globulin G mRN A accumulutes dunng carby corm
dervelopment and i~ concentrated preterentiably within corm
apical regions. simikar to that of the G globulin protem. The
TCT globulin Gld mRNA s not detectable within feaves and i~
present at avens reduced previdence within noots,

In situ hy bridization stadies tndicated that the TCT globulin
GI mRNA » preterentially concentrated in corm storage
parenchyma cells and is not detectable i most other conm eell
fpes. The absence ol a TCEmRN A sigial wathimrootseimerying
from stage C4 conms indicates that this mRNA probably has @
reduced prevalence it most root celi types. rather than being
highly concentrated inafew cells withim the root

3y bolation and charactenization of potential yene pronisers.

Four genomic clones have been isolated Trom a penontic
DNALibran of taro corms. Seguencing ofone of theme ey idenced
107 homology o the 37 region ola cDNATC L This clone has
a promoter-like region presenting a TATA boy ke sequence
and a potential ATG tollowed by a sequience of nucleotides
caoding tor potential ATG followed by aseguence of nucleotides
coding for hy drophobic amino acids. 1y pical of a signal-peptide.
A SDORbtragment containiny the promater-like region hias been
Tigated to the B-glucuronidase tGUSH gene in the vector pGV
F301 Gus. 3. These tests are underway by biolistic method. This
comstruction was utilized for transtornation of wobaceo by an
Agrobacterium mediated system and 2 regenerated plants are
betng analy zed.

Relference:

Theerasilp. S, Hitotsuy i He Nakagoo S2Nakay ac K Nahamura,
Y. and Kurthara Yo 1989 Complete anuino acid seguence
and structural chanctenization of the taste-modify iz progein,
miciculin. J. Biol. Chem. 264, 6635-6659

Publications:

Bezerra, LC.. de Mmeida, E.R.P.. de Castro, L.AB..
Neshich. G.. Mello L. and Monte-Neshich. DL 1994 Two
slobulin tsotorms coditied by 4 single precursor ene from
tare Colocania esonfenta L Schotn, Submitied o Plant
Moleculur Bislogs.

de Castro, §..\.B.. Carneiro, M., Neshich, D. de C.M. and
de Paiva, G.R. 19020 Spatialand temporal sene expression
patterns oceur during vorm development. The PLint Cell 4.
15491354,

IDENTIFICATION OF REGULATORY FACTORS
INVOLVED IN INDUCING PLANT-DEFENSE
RESPGNSE DURING PLANT-PATHOGEN
INTERACTIONS

Principal Investigator: Dulee Eleonora de Oliveira,
Laboratorio de Genetica Molecular Vegetal, Departamento de
Grenetica, Universidade Federal do Riode Janciro. CPosO 1T Rio
de Janciro, BRAZIE. Tel & Fav 352130001 1]

TN Conttrac t e, 02 082
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Keywords: hioconienl, senctivs, molecukar brofoey . plant
resistaiee. plant-pathozen mieractions. signal transduction

Abstract: The mechamsas ofactivationof genes imolved in
plant defense response are no setunderstood. The study ofthe
regibhitors Bctors imvolved i the detense response will provide
the necessary tooks toamitite o derailed analysis ot the precise
mechamismis ol plant-pathozen mteracton. B wall allow the
developent of o browd approach towards brocontroling. spread
andinfectionol phy tephatogenic orgamsims. Tae preseni project
i~ concerned with the adeanfication of the plant cenes whose
cvoded products participate mthe iransdoction pathway cetivated
i response to microbial atack,

I this project we ose the mteraction baseen babudopas
thaliria wnd Nantomsonas campest bor the adennification of
regulatons Lactorsiovolved manducme e plantdetense response
W haseestabbshed the condinons toaduce HR o Mabndopsis,
s N campestr o s spras moceLaton, OF special ingerest

Coliaborative Research Programme

wans the hinding that the HR i~ also induced m planis with sead
poxds. This tindimg allo v us o camy oat the sereening of mutatend
plants at this stage of development.

The time course anahy sisof gene induction dunny the detense
response hin e shown that transeripts can he observed as cardy s
ane hour after XL Conpestrts inovculaton, Large amounts off
RNA Fave been isolated at this time puint to prepare a cDNA
librany toisolate senes which are inducted earhy during the plant
pathogen interactivn. The promoters of such genes will be used
foridentitication of regubatons fictorsim olved ininducing plant
detense response. We propose to obtain Aribidopsis plants
transformed with selectible markers and reporier genes under
control of regulaton sequences from genes induced during the
plamt delense responsc.

Rackground: Our know ledge about the plantdefensevesponse
isstiflelementan due o the kwek of anappropnate model sy stem
teaturing tractable molecular gencties and casily studied
pathogens. Our resalts and those of several other groups show
that Nrabidopsis thaliara is a usetul model tor the analysis of
plant/pathogen interactions of many sorts. It has already been
showa that . tralina s abost for several pathogens as bacteria.
viruses. fungi and nematodes. Amony there. Nanthononas
campestiiny py campestris. the causal agent ot black rot of the
cruciferous family . has been identificd as a potential pathogen of
A tindliana.

Obhjectives: The ohjective of this proposal is to denufy the
carhy factors that govem ranseription of geres involved in plant
detense response.

The projects includes the following steps:

I Isolation and molecular characterization of plant defense
senes from obacco and Arabidopsis plants. Analysis of the
expression pattterns of the olated genes.

2y Fusion of the characterized promoter sequences to
~electable and reporter genes and intraduction of the chimene
comsiriets 10 the Arabidopsis genome by Aerohacteriom-
mediated ransformation.

3 Analy sis of e masgenic plhnts and mutagenesis of the
F2 seeds obtained from the selected trar aormants.

41 Selecnion of plant mutants where the expected expression
patterin conferred by the wtilized promoter has been alierad.
Analysis of the eypression characteristios of the reporter genes
and determination of the effects that the mutation exerts in other
plant detense compounds.,

Simultancousiy directmutagen ssisolan Arabidopsis varicty
showing hypersensitive respotise (o X campestri. will be
pertormed and mutants with alterattions in thewr response o
pathogens v ill be selected and characterized.

Work Progress: We have established the conditions 1o
induce the HK a6 v thalicna using X campestris mass spray
invculation. Certain teatures of an HR han e beenobservedin this
interaction: Dappearance of dry necrotic lesiens israpid 1 240 e
inthe restrictionothacterial grow thinaimcompanble mteraction
I comparison o a cempatible interaction. We have pertormed
aneviensive phenoty pical. molecularand enzs matic s estigation
olthis HR. including plant bacterzal grow thcun e s andeomparison
Yetween eompatible and incempatible interactions. The growth
curves of Vo ampestriy inthe incompatible interaction resolts in
aninitial growth foliowed by rapid decrease. The compatible
inferactions induces rapid grosth which s howeser, sustained.

In general.the pathogenesis rebated PR proteins are rapidiy
induced during s imcompatinle reaction of plant to pathogenic
microovzanisms. bometric-fosusing analvsis of sotal protem
entract of control and infected plants showed the presence of i
Jeast two b lrcanase sotorms tone basic aad one acrdie
oformy. Bath were stronghy induced tao dass after mtection.
The levels of pereaidase activity anere ses 3 Told after two day -
of infection. baogletric-tovusing analysis of the protemn exiracts
of untreated plants allowed 1o adentify at feast sy distiogr
perovidase Boforms, Infection with X campestres strongly
increises the lesels of three isolorms and induced three new
tsoforms

Tuwa DN Bibraries were prepared. one sath tanscpts of
nomnectlated plantsandanothdr withmRN Vol plants inoculated
with \ campesons tor T howe The ibranies sere constrocted m
the Lambda Z AP vector svstent eStatagene k generatine 3.2
10" and 100 provoe tor nonsoocalated and mocabated Teaves
respevineds The random anabssis of 10 mdependent clones
frop cach Dibrars showed misert sized varsing from 0.3 kb o
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more than 3 kb The ampliticanon of both librares did oot
vhange the general pattern. The chosenstrateey i~ the preparation
of 4 subtracted Libtany that will be .m.nl_\\cd by ditterential
sereehiing usiny the transenpts of the leaves mduced or not o~
probes. With this approach we evpect o ssolate genes winch are
induced cardy during plant-pathogen mteraction. The promoters
of such genes will be usad i the tollow up of the project tor
wdentification of reguliton factors imvolved i plant response.

Weareappls ing i omutational strategies tor the ’dentitication
of the carlier factors invedved ininducing plint-detense dunng
interaction between V. dalianaand X campestri pisolagton ol
arubidopsis mutaais i hy perensitive response to the pathogen
o vampesri and. i mutagenesis of plant transformad with
chimene comtructs containing regulatory «H-acting seyuence
obtained from genes mduced during plant detense response.

For the first strtegy we have soreened o total of 20700
showed EMS mutagemsad col O seeds icol-O s an v Thaliama
ceotspe which ~show the HR w X campesorna, Atier several
sucvessive sereeiings. 19 plants responded with an absence of
HR (HR ™y atter spraving and showed attenuated phenoty pes
when miiltrated. Three plants showed o hyper hyper sensitine
reaction tHHR) and five showed ssmptoms much closer o a
compatible nteractions. Two HR™, three HHR and five
siseeptible candidats were selevted for segregation analysis
and microscopic and molecular charctenzaton.

Forthe sevond mutant strategy . chimenic consructs containing
the ~electable marker gene s and marker gene 2o ander the
control of the promaoter of N plisnbg 2enitolie b1 3-slucamse
venhowereintroduced m Vgl v Verolgcrerimrmediated
transtorniation. The putati e transformants obtained are curvently
undercharacterization bs PCR tocontirmithat they are tnnsgenic.
using oligonucleottdes speaitic o the siprll gene.

Publications:

Lummerzheim, M.. Sandroni. M. Castresana. C..
Oliveira. D.E_. Roby. ). and Van Montagu. M. (1193,
Inductionand characterization of the hy persensitive reaction
mn Arabidopsis taltana PV N Campesris and achenncal
chivitor {ead mitrate. Ino Mechanisms of Plant Detenwe
Responses. pz 375 B Fang and M. Legrand thds . Kluwer
Avadenie Publishers.

Lummerzheim. M., Oliveira, D.E.. Castresana, C..
Miguens, 1. Louzada. E.. Roby. D.. Van Montagu. M.
and Timmerman. B. « 1993 Ldentification of compatible
and incompatible interactions between Vrabidopis thaliana
and Nunzopras campestros pathosar campesiens and
ch;xr;lck n/;uiun of hy pcr\gnsinu response. Molecular Plant

Networking: Dr. Carmen Castresana. Centro de
I estigaciones Biologwas 1CSIC) Madrid. Spain.

BULGARIA

PROTEIN-DNA INTERACTIONS IN CELL NUCLEUS:
ASTUDY WITH UV LASER CROSSLINKING IN VIVO

Principal Investigator: [liva G Pashey . Institute of Molecular
Biology. Bulgarian Académy of Sciences. 1113 Sofia.
BULGAREN, Tl & Fav: #339.2.723507

ENIDO Contract Moo 92049

ICGER Reterenae Mo CRP BTy 0]

Reywords: protein-DNA crosslinhing, UV Liser. histone
acety laton, rthosomial senes. sitellogemn 2ene

Abstract: Having ~shown that the actis e ribosomial genes m
rattumor cells are associaied sath b peracens Lted Tnstones. we
nent stidied the acets Lainon of histones bound 1o those of the
rihosomial gene copres. that are organized mnucleosonies and
thought tobemactn e, U nkthe the resubisobtancd wath the whole
sene population, nuclicosome-orzamzad pihosonc b DN
setiences were Tound assoviated swath histones that were ol
iy peracens Lated

Another question weaddressed wos the presence ot listones
on the vuctiorenm 1 zene i roosters gpon ainduction voth
vestrhiol. The aetvely mmansenbed zene was tound o be
assoctated witlthistones as was the permaneniiv repressed gene
Fonalis s we anaissed the selanionship hetseeis famug protems
and DNA and demonstiated e castence of Limns HON A
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compleves upostiradiation of nucler with UV Liserothus proving
therr 122 e ensting conbts.

Background: The atm of the project i~ 1o ~tudy the kink
between the chromatn ~stncture of seme individual genes and
there transenption. We are iterested in the fate of histones upen
transeription. of RN polvmerase | and 1F genes. Whether
histones remen bound to iranseribed sequences and if sl whin
i~ thetr acets Ltion” Are there any RN polymerase molevules
m v to histone molecubes? A separate studs aims e gan
an mformatnem about the contacts of Limana proteins with DN A
there are somee indications. not hirmily proved yet. thae fanuns
provide poines for attachment of DNA 10 nuclear peritens

For such a problem o be succe wtully studied. comdiries sine
it NS o preseny e i vivo exnisting protein-DN A interaciions.
Arehiable way to meet such a reguiremient is to freese” these
interactions ma ey short e in order o dvord protein
redistribution. This was camied out by crosshinkang protens to
DNA by UV aser. This technigue. it inioaduced for i vne
studtes inour faborton INARL T4 4325 1SN TIBS. 16,323,
199 brallow s cronslinking o oveur in picosceond time intenals,
Linercrosshinhing mcombination withimmochemical techniguces
tor selection of covalent compieves between DNA fragments
and the proieinof interestis the experimental strategy used inthis
study . BrietlsLtcan by summarized as follows: D lmadiation of
rolated nuclet with UV laser o crosshink chromosomal proteins
1o DNA: 2y Separtion of the eonadenthy linked protem-DNA
compleves from non-crosslinhked DN\ and proteins by
centntugation in CNCLo 3 Selection of DNA tgments
crosslinked o given protem by means of specitic antibodies
timmuno-precipitation s 4y Purification of immunoprecipitated
DNAZ S Analssis of DNA thus obtained for the presence of
coding. repulaton andother DN\ seyuences by hnbadization o
specilic probes,

Ths stratezy is particulardy usetul tor studving interictions
of DN with proteins which, drie to their high attininy o DNAL
can easily torm amituctuad complenes in the cotirse of vanous
el fracnonation provedures. The fact that UV hight s o zero-
lengthoroslinking agenthelpstousuty s o exasting intimate
vontacts between DN and some proteins.

Objectives: A~ wo mentioned i the first year's repant,
histenes isseciated withthe ribosomal genesare hy peracets Tated.
The question is w hether all ribosomal zene copies are bound 1o
acety lated histones or this medification is restricted to those of
them that are active at the moment. To disunguish active trom
nactive rbosomal senes i a given cell population i~ ven
ditficult sk, There are evidence that nucleosome-organized
ribonomal DNA s inactiyv e, whilst the active seyuences do not
evhibit such an organizaton. The study we undertook was 1o
analy ze the state of ety lation of histones assewiated with the
ribosomid genes in solted obigonuclensomes.

Atter the demonstration that transeribed ribosomal senes are
assowinted (o core histones and HE 3t was imteresting 1o foljow
the tate of histones shen an RNA pol 1T gene s transeribed
very high e One example is the permanently repressed gene
for the yvolk proten viteHogemin i roosters: the administration
o vestradiol induces i vers ligh expression of the genc.

The enistence of o v contacts of imina proteins with
DNA s not dehimtely proved niunls bevagse these protens
castly bind v o any DN The ase of Tiser crosshnhany o«
the method of Cchoree becatse the extremels short nme of
srradiation excludes protem redidribution tooveur amd, besaides,
the vickd of crossimbed maserial s very fugzh.

Work Progress:

Aeeny Jation o histones gsswwiate
that_arc organizyd s o ML

Gurenin ascites amos cells were grown i the presence ol
butyrate toomhibst histone deavets Liton and used o solate
nucler They were dizested sath sicrovoccad nuclease amld
passed throuzh o sucrose sradient. A olizomer frachon
contanimg mono- and dimucleosomes ony was collecied and
mmunoprecpitated sath antiacets bantibedy Precimiated DN
was pinhed, labelledand hybadizcd o coding sequences trom
the rat stbesomal DN A repeat, which bas beenimmobihized on
tlters The content of the pibosonial senes i the precipitaned
DN Vs 3 3 tnes woveer than that fossd i etalat DN A This
result marked!y Biptered trom that obtaned apon
snmunoprecipitaiion of crosshihad istone DN A compleses,
senerated By fser artadianion oF puclen where o s

Pwarh thy nibosemal genes,
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as procduced optanally wang 2 lan as carbon source LS U
mis

2 Mentiticauion, solation and chanwtenzation of cetlubases
and Ny lamases from Pe il porpurogenis:.

Wik pertormad has beenoriented manly tothe studs ot beta
ghicosidase and v lanases,

Beta-glucosidase: the enzyme has boen purttied to
hevnogencity av shown by SDS-vel clvtrophoresis, It s a
monomene ghwoprotem of miodevular wersht 00000 Two
veensvmes have been soiated by chromaro- and
oeles rotucusing. with pb's of 2.2 vnagor tfomn and 6.0, The
mjortormwas further chanaierizad. E (PASTINITS TAR1]N mxpum.ul
atpH 3.3 and o) C. The ensy e is stable mthe pH cinge
for 24 hrs at 4 C. The enzvniee hydrolyzes o wide s
substrates including an | glucosides, cetlubione and ams pha"an.

Nalanases: By gel Gilirtion chromatography at kst Sfomms
of W Lanase hanve beenn separated trom the culture supernatant.
Two ol these vy lnases cealkad A and By han e been punfied to
hemogeneity . N Laiese \ has i optimal temperature of 66 C.
an optimal pH of 70, amelecular werght of 33000 and o pl ot
S5 Nabanase B has an oprimum pH of 3.0 and an op-time!
terperature of 360 Cats pl s 3.9 gnd the molecubar werght s
2300,

S Coning of aylanase genes.

Saccharomicescerevisiae was transtormed withtungzal DN A
to eohtain strains capable of secreting vilamees. Several Cones
hav e been iolated which secrete v anases o the medium. One
of them has been stwdied turther. Both sy lanases Aand Blas
determined with electrophoresis and immuneblots are tound i
the culture supet natant. sugzesting that these geies arcorgnized
i a ciuster. The s lamese aotivity produced sy the clone s
collulose-tree.

Publications:

Hidalgo. M. Steiner. J. and Exzaguirre. ). 19920 Beta-
siuconidiase trom Pensc il prrpurozenion: pustiicalion
ad propertios. Biotechnology amd Applicd Brochemistrs .
Vol FRINS-I91.

E»s zaguirre. J . Scarpa, J.. Belancic. A and Steiner, J. o [902)
The s ltase systemv ol Peiclfim: prerpoiegemms. Chapler
of the book "Xy s and N lanises™. Visser S Beldman G,
Kusters-van Someren. MoV ad Voragen, VG Bditors:
Elevier. pp. 305.310,

Stedner. ). Socha, C.and Es zaguirre. J. Culture conditions tor
enhapcedvcllubine prntuction by amts e stran ot P el
prorparozener. Waorld Journal of Microbiolosy and
Biotechnolagy . 100 gecepied Tor publication,

Networking: Mrs Jeannctie Stemer. Departiment of
Biowhenistiry and Muolecutar Biodouey Faculiy of Chervical and
Pharmaceunical Sviences, Univeradad de Chile, Santiagze de
Chule.

PROTEIN PHOSPHORYLATION AS A REGUILATORY
MECHANISM FOR CELLULAR PROLIFERATION

Principal Investigator: Jorze B Allende. Departamento de
Brongusnnica. Facultad de Mediana, Universidad Jde Clule,
Castils 70086, Independencie 10270 Saniazo 70 CHILE
Tel & Fav =36-2.73760820
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Reswords protein hinases. cascin himase Leasen hinase 1L
CONA Cloming, sitesdirected mutagenesess Nenopin Laesi,
BoacIndemirverse

Abstract & Work Progress: The project has signihicantly
advanced tosvardsos zeneral amd speaitic obectives of vanming
new ko ledie about the sructure and unction ot the casein
hinises tCRTand C KD sbundant protem hinases preseni i the
nucleus of sl cukars atic ol

CON A Coding tor the two sabints of cascin hinase HEtrom
Venopres fucv oo vonvies e been doned and sequenced and
both recombimnant prodeins have been ospressedan bactena. The
recombinant amd Bboaubimis has ¢ been puniticd and shown oo
eract it oo zenerate o tolls actse holocnizvme Uane
syithete poeptides ot has been shosen thar the holoenzvme s
prefereninadly minbited by peptides with the Y b over the
seguienee Y showane that the enzyme recosmizes fvosine

98

reswducs o sadfar position o sernmnes and threomnes n
subaerates. The tsokaed a subumt how et er.does notdifterentiate
between tiese peptades. It was also shown e CRIE can be
srhubited by tolv iy poly ghutamie den s that are presentor s,

The study of the ettect of metal ons on CRIE activity has

demonstrated that Mo and Co canreplace My andthatinthe
prownce of Mo the enzvme wes GTP more etticientls than
ATPas aphosphate donoe while the My the reverse istrue. Site
direvtad mutagenesis has chanzed the serines 2 ind 3 of the b
subunit tor glycines. climinating the autophosphon Lation site of
this swhunit. The mutant b ~ubunit that cannot be phosphon lated
ot aftectad szmficantly s capaaity o increase the
cataly e activany of the o subamit.

Frve other muiations of the baubunit b e been produced and
seyuenved and their etfects on the tunction of this subunt is
beiny tosted. Mutations of the asubunit replcing Iy sines 7S and
T tor glutanmie awcids have been produced.

The mutant. CRIHQE "B ivactive and has similar capacin
as the wiid iy pe subumit to interact with b and s sinular app. km
with caseiit. However. CRR a E 7 E - is much fess semsiine o
wthibition by polsanious such as hepars copoly glustyre=: 1
poh Uand 2.3 bisphosphoshvcerare.

The wand b subunits of CKI trom the ZeAra ish hase also
bovr cloned an the CDNA Level and at the genomic fevel

The CDNA o the Nesepues and human CRI has been cloned
and parmially sequenced.

Background: Protein phosphon bationand dephosphony fation
i~ the most importast post-translagonal moditcation of proteins
in the regulation of therr bological activies

More than 200difterent protemn kinases has ¢ beenadiscon ered
anad have been shown o parttcpate it many fundiamental steps
ot signal transduction.

Protein hinases play hey roles i tite rezolaton of cell
profiferation and many oacogenic proteins have been shown to
have protemn Rikase activity .

Casern hinases Tand 1 are abuadant in she sucleus of ali
cubaryote cells aned are hnow o phosphony lte key proteins
mvolved i genetic replication asd expression such as DNA
polbvmerase a. RNA pnl\mgr.xsc Fand TE DN Ligase. jun. tos,
e, man. SRE. Rb. p33 T anigen of SV-40 and many other
proteins. The regulation and tuncuon of these enzy mes are sull
unhnow nand require turther biochencal and molecutar biokogs
rescarch,

Objectives: The general objective of the project 1~ zain
understanding on the role ot some nuvclear protein hinases in the
vontrol of ccllular proliferation,

Spectticalls . s the combined techigues ol protein
chemistey and molecular brology . tour speailic studies were
proposal:

Dy The structures and expressionotthe A e genescoding
o casciny hinase Tand casen hinase 11

23 The speciicny af substrate revozmiion through e use of
ssnthetic peptides and model subsinates and preudo-substrate
inhibitors

D The structurai and tuncoonal relationships ot some
important domains ob these enzvme throush sie-directed
MULagenesis,

4y The relapon ot these protem hinases 1o cellular
transformation by specihic oncosene prosducts,

Publications:

Jedlicki. A Hinricas, MoV L Mlende, C.C.and Allende. LE.
119920 The CDN VG tor the alplie and beta subanits of
Nenopuns Jaeves casen hiase T TEBS Feti 297, 280284,

Telles. R, AlHende, C.C, and Allende, JLE. 1992
Folvipels chutamats Aaalozs camnhibit casen hinase HHrom
Nenopnacvc FEBS Fete 308 115 (S

Gatica. M. Hinrichs, MLV L Jedlichi. AL Allende, C.C, and
Alende, LE. 19935 Brtect of metal jons on the ety of
cosetnt hinase T8 rome Nenepis foeves. FEBS Tert 315,
AR TS

Hinrichs, ML Jedlichi, A Telles. R Allende, C.C. and
Miende, LEF. 19935 Acnvis of recombimanta/plia subunis
amd e sabomits of Casern 1 trom Nenopis Dac
”l-\lwnurll} 22N TR TN




Gatica, M., Jedlicki. \. AHende. C.C. and \llende, J.E.
v Acoan ot the bk B mutant ol the asubumitof Casein
Kuases 11 trom Nenopes Laeves, TEBS Lot s weepted tor
publicution

Networking: Colluboration with Dr. Sundor Ponguor trom
the Toeste Laboraton ot e [CGEB hus beenestiemeh important
m the dostgn and synthesis of peptide substrates and inhibitors
and abso m the mstatlatioi o o core tactling tor nuciers wondand
peptide santhestvand microsequencing iz the Chilean Laboraton

Dr Raul Aguirre. who recenad an ICGEB fellow ship to the
Pongos Laboraton | is now the technecal divector of thas taciliny

Actinve collaboration Bas abso been establisbed with the
Laboratony of D, Man Armelin trom the University ol Sao
Paule. Brazil. Two members of the Alfende s Libortons hune
spenit e totad of 3 months i Dr. Armieln™~ Faboratony m studies
Teading to the runstevtion of CRIT sabunits in anmal celis. i
Annchnhas alsovisited the Chadean Ltboriston ontwooiccasions.

Fhe Allende™s Tiborators has pros nded post-doctoral tnsnimy
woan ICGEB tellow. Dr. Jose Lns Daniottic from Argentina,
who has werked i the mrolaton ot the CRIE clones trom
Zoebra tish.

PHASEOLUS VULGARIS: IN VITRO REGENERATION
AND OTHER BIOTECHNOLOGIES FOR DISEASE
CONTROL AND RESISTANCE

Principal Investigator: Lus M. Perez. Comite” Natomad Jde
Biotecnologia, Canada 30X0 Santago. CHILE.
Teb: +36-2- 271837 Fan: +56-2-4u6729
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Reywords: Piviesdis vilzwrn _beanam virro cuiture . diseise
resistance. hiological control. trinsformation

Abstract: Beans are the foad basis tor most of the poople
leving in Latn Amoricaand i Ts production is Bmited by
the world scarcits of new vanetios with high potential yvichd.
which mchudes resestance aganst phstopathosens, Plicseoluns
Vi and most of the grain degumes. are species which are
vomnsiderad ditticalt o resencs ate e virro, Theretoren etTicient
and reprosducible regencration protocol is ossential for stimdies
which mvolve zenctic modification 1o decrease susceptibthin
ast bean pathogens. Onthe other hand. oo smportant o
cheese the bestmcthusd tor plant ranstormanon amd also to find
aterates to control bean phytopathogens based i ther
bistogical control. The present repent inchudes sesulis on the
auals bor the tiest sear o progect., related 1o the ase ol
hotechnologies that could improse bean resistance -0
phytopathozens. The experimentad approach was divaded oo
twonraniopios: o rocalure and rezeneration of beans fortiee
obtention of protovols that couid be tsed in iranstormed bean.
amd the search of mwroorzanisims o e usad for bean
transiormiation «Verobecierimn and tor biolozical contreol ol
bean phytopathogens tehitinaly e nicroorzansmsg,

Background:

Yelnsiroyulture us: Do culture and regeneration
ot beans.are stdlunderdes cloped.as compared w thother plans,
becawne of thardithicults ohereeeneraedmvan o Beanoire
reseneration was studied icluding tour ralss ae cubare o
cmbryomie avis cxphants tonm pre sermamated sceds, m ow e
normal B AP tBenzs Linunopurine )y and TBA tndolbunne acid
voncentrations tusig oy TortoLi INEVamd i iow cultire dates,
by embrs o cubture i dow normal and fugh B AP concentrations
tusmzovs, ool INT V. Cosevsonand Poste i crembryome
avis eaplants teonyfedonars sodesnin heeh BAP concentrations
tising o Tortola INT S and dhapacal meristem culiare ishont
aprvest under ditterent ethivdone concentrations tusing oy,
P 114

2 bsobation ot tongal doval strams wiiueh intect byans
Fisor g sodanr avd Scleop ol are amone the tungal
pathozensthatimtectbean planis m Chile, Plasts wath svmptoms
of the diseases caisad by these two puthogens swere used as the
sanree for thers obiention Fhes dentitication swas pertormiesd
ater growth m ditterent culiure medis opotate destiose g
maltazar and Czapek erartodetermine ncioand ncroscopie
mstphokesies Then abrhins toantectbean plants and prostice the
s sy ptomns o s teen Bouse rwis tested mocubatine themom
alrcady wronn plants Re ssodanion of the tuneal stons was

Collaborative Research Programme

pertormed trom these intectad plants, They were companad o
the inttal solated strains.

31 holation of keval stouns of Yerofacterinn tumetoa ey
Verodnge teran has been constderad the natural zenetic engineer
because of s abthity 1o franster paat of 1t genome contaimed m
aplasind. o the mtectad plant tssue. The isolistion of hwal
strans o Verobwa terient was perforied taking material trom
plant~ that showed nypcal symptoms of ilectuon ot
Verodwac rerinn: temctad oy CXlmond and Pear treesy and
anais zmy their development in mimimal media, resistinee to
varbeniallin and ability o iduce tomors mcams shoees. s
turtherchanctenzation mccluded the sientiticatonot the prsdoced
opHIKes.

4 Bean intoction by Vorofaa reren tumefo rem the use of
U ormictac iens: tor the mtroduction of resistance genes into
beuts has heen constderad as s poodalternatin e tortramtoanation.
Beans tov. Pt 11 Coscorrone Tortola INIA and Newro
Argehr were geminatad in the presence of 4 ieneficciens. or
erminated beans 14 day s old were inovulited with the bacteria
n previousiy wotded by pocoty les. closed ge coty kedons,

3 bwolation ef chitinoly tic microorganisms: chitin degrsding
microurzatisms are wsetul tor the control of pathozens tha
contaun chitm in their wall, Soil samples were sereened for the
presence of both fungi and bacteria that could grow in ~olud
media contaiming chitin as the sole carbon source. Thowe
prosenting this ability were further stdied for therr ability
everete chitinase. growing the tungi in subiwrzed cultures with
chitn as the ~sole carbon source. Exechitmase activiny wan
measured s the refease of the Naacety lefucosanine from
choloidat chitin. Endoguitinase activity . as well as chinnase
potonns, was osimated I natne PAGE m which enzvme
actiniiy could be observed moan aualiary crevealingy gl
containing 2hveol chinn. The control of Sclerormn rolfis was
wested erther using directly aculiure fifirate to study germination
of selerotia and protection of bean seeds from nfection: or
peilets icontaining fungad my celimm. adgmate and niaze tloun)
novukated in the sorf along with sclerotia o study protection of
buean plants from infectionby S redrsi. Controls were performed
intiw ahsence of culture fltrates or pellets. The orzinal protovols
and detals of the experimental provedures wsed are available
upon reguest.

Objectives: The objectives tor the first vear were: a The
cuauation ol o vire cubliures weehnigues deserthed in the
literature tor Phuseolis and protocols developed by Dre Herrera
Estrelli's zroup. o develop an cIcient i vip e regeneriion
system Tor local bean genoty pos: b ihe Ssoliton of fungsd Toval
strains which tect beans, for further sindies on local bean
ooty posiorthe isodation of Chitinase producing nicreorzimsns.
1o be tosted as biological controliers of bean pathogens: & the
olation and characterization of loval stians of Verolxa terimm
femct sens: o) the evaluation of the mbection capacity of loval
sttt of  Yoredwa teramn timefoc e s an bean lissues,

Work Progress:

Dy Invire codture of beans: the vesults of Tral Findicated that
the highest BAP concentration tested ¢3mg/l. tree of aunin,
save the bestshootregencration frosiceottedonary nodeeyplanis
andshootmenstemesplants. fromethe Tthday inculture on, with
no stzaticantly difterences between them 2.6 and 2.7 shoot/
eaphant respectivels 1 Regardhing culture date. though the number
ol shoats tormed was higher when culturmg cotiledonars node
explants i May as compared 1o Becember this effectmieracted
with the growth regulator’s eftect and conld not e anals zed
mdependently . Hlowever. forshoot merstem esplanis sienificant
differences were obaerved between cubture dites, beiae Min
Ao the best ome to culture, In December cultures, more callus
and rovts were deseloped from the explants. Epeots lirevplants
shoswed noresponse o vtre cultore,

Froabs 5 and TH demonstrared thar bagh AP concentrations
tXor omge/were able tosaduce much ligher nmiber of shoots
trom cotifedonars nodes or shoot mensienis, specills when
these embryo parts were nod separated as independent evplants
trom the complete embryo. Nevertheless, the dissection of one
volvledon tromthe by o dsd notprosduce statistical digferences
i hoot formation compared o complete embry o cultare

Signbieant difterences st shoot regencration were obsernad
amonz genotvpes Culticas Tortola INTY prosduced the highest
mmber of shoots C-100: 203 shoots comted thiough the sk,
whichatien dhssection show e that cactione ol theny was tormed
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through the membrune.

Ton eachange: Ton exchange with DE-32 rev 1 i Whatrany is
used roadsord the saponies. The capacity ottt column in the
range ol 40mg/ml. Anunportant problem retens tothe ey enible
adsorption of coloured compounds. This has been reducad by
using the internal part of the bark which is whiter.

Diafiliration to remove salts: the final step s o remove the
salts used i the on exchange using datiitration with 10.000
Dalton membrane.

Product properties: The average yield of product is 19c 1w/
w it Colour: white-brownish. s composition compares well
with the commercial product Quil-A trom Superfos. 1SCOM
formation w:s demonstrated by Dr. K. Dalsgaard. from the State
Veterinany stitute tor Vieus Research. Denmark.

tDue tofiniited space e ficure s not inecladed i erivin
Reports

Publications:

Perez. C.. Parot, LI, Otero, R, Cano. A, Dalsgaard. K. and
San Martin, R.« [993) Punitication process for the production
of saponins from Quilluja sapenaria Mol for it use s
vaccine adjuvants, In: Proceedingsol the 3rd Latin American
Biotechnology Congress. CONICYT. Santiago. Chile
November 16-19, p.7t)

Networking: lnsttute Butanian. Sao Pauto. Brasil

STUDY OF THE WATER FERN A7Z0Li.A FOR
MUNICIPAL WASTERWATERTREATMENT ANDITS
UTILIZATION AS BIOFERTILIZER

Principal Investigator: hvan Vidal. Universidad de
Concepeton, Facultad de Agromia Case ! 337, Chillan, CHILE.
Tel: +36-42-226271 Fan: +36-42-221507

UNIDO Contracr No. Y3 094

ICGEB Reference Noc CRP CHIO2-03

Keywords: a/olla. biotertlizer. wastewater treatiment

Abstract: Avzolka fern. an aguatic plant having the ability to
Hix atmespherte nitrogen is being used in warm and tropical
countries is isource of fow-cost brofertilizer. In this project the
study growing of azoifaar-dits use in municipal wastew ater and
as biotertilizer in the north of Chile is proposed. Given the
saarcity of water and the poor soil quality tor agricultural. o
double henetit is expected to be obtained as o result of avolla
wtilizztion: improved water guality and soil fertilits .

Background: Azolla.aguick-growing fern_oceurs in ponds.
Jitches and rice tield of tropical to iemperate region. A ot of
authors hane reported its use tor agricultural purposes. its
capacity to v N rom the atmosphere is due to sy mbiosis with
i heterocs stous N-fining blue-green alda CAnabaena azollue)
tound within the cavities of upper and dorsal fobes of asolla
fronds. Latev. Peter (1991 has indicated that the dominant
symbiontin association with Azedla spp.is more closels refated
1o Nowre app. thn o free-living Anabaena spp. Tarrapico
L1991, has also suggested that bactri Cithrobactery are the
third partner of the symbiosis, beciuse these bacteria were
alwass presentas apermenent member ot the prohary otic colony
atditferent stages of leat deselopmeat of Azollu spp.

InChile.only the specie Azolla pilic idoides LamReed. 1963)
has been descripted and information about distribution.
environmental requirement and nutrient requirement is
documented e Vidatand Longen, TOSS 1990, The same authors
have evaluated in experimental ponds the monthly growth and
Nidiation of 32 ceots pes from 0 azelli species.. to come both
from Chile and Joreign collections. They found significant
ditterencesin grow thandamount of N fiveds the bestspecic was
Vzollarabra.native of New Zealand e Vidaland Longeri. 1990b),

Recently. considerable attention has been pasd to mininnize
dependence onmorgame nirogen fertilizer henee there is i aweed
toeyplore the possibilites of using and espanding natural sources
of plastnutrition, The use ofbiological nitrogen fination through
arollis anadtermative, Other uses ot azollinas o decontminant
in sesage treatment and as animal food.

Revetly. sarious aquatic plants o/ wchifornio. Spivendel.
pemnioced Levina, Narcis timn have been proposedtoremone N
and P The average o of Noto Poan plnts s 1000 Thos, a
favorable uptake of Nand 17 by aguatic plants sl be obsersaed
i cubture solution contwmimg N and P ata ratio ol about 1001,
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Nutrientconeentration hovever vares widedy withwaste waer
treatment plants. In most cases of waste water treatiment by
aquatie plants. P nutrient will reman after N removal. We in
azolla s a decontaminang of wiste water beciuse it grons by
tining atmospheric N and Premoval can be eypected evenafter
the N his been consumied.

Azolka cultured in waste water cin e hanested for use as
ereen manure. further reducing waste water treatment cost. This
could be an additional benetitof azolleuse insewage treatiment.

Objectives:

b To evaluate the potential of azolka as o decontaminant in
sew e treatment and measare its biomass production.

2 To deterninate the eftect of azolla green manure on N
uptahe and yvickd of rice and other crops. To compare the
recoveries of N trom azolki and inorganic tertilizer sources.
using N labelled nmaterials.

3 Todetermine the gron thotsome azolka ecoty pes in paddy
rice with ditterent fertifization tP.K Mg

Work Progress:

D Growth of azolls ecoty pes in wetland rice with P-K-My
tentilization. This study was started in 3 farmer's rice field

Paral. San Carlos and Chitkan «Chiler. The gronth and N
tationot Sazollaceon pesunderditterent tertilization treatment
will be meastred. Two harvest in the seison will be cavied out
and dry o weightc N0 N fined and foliar concentranion
tP.R.Ca ay will be determined.

Experimental plots were laid out inasplit plot design with 4
replivations. The whole-plots were azolla ceotypes and the
subplot conespondto fertilizstion treatment. The treatments and
sthols used are:

Ecotypes

UCN 162 = Azollu rubra tnew Zealandd

UCA 110 = vzodhe mexicana 1 Calitornia, USA)

UCN 109 = Azolla mexicana (Brazil)y

UCA W06 = Azolla piliculoddes (Brazih

Fertilization treatment

Control without fertilization

P © 60 Kg P205/Ma as triple superphosphate

P+K 60 kg P205/ha and 80 kg K20%ha. as riple
superphospitate and potassium sulfate.
P+K+Mg o 00 kg P205/ha as triple superphosphite. 8O kg

K20/ha and 30 kg MgO/ha as magnessium-
poassiam double sullate.

2y Nitrogen_uptake and gecovery from azolla and ures in
wetland rice by isotupe technigues. The deseribed sty is 1o
imvestigate the availability. of azolla-N to rice plnts when
incorporated hefore soming or when grow simuitancously with
rice. The availability ofazolla-N willbe compared o thatof urei.
the N fertilizer used in Chilean rice ficlds.

A field and greenhotse experiment were conducted using a
randomized compiete Block design. In the field experiment the
treatments with 4 rephications were:

. Control = Withowt &

I UND = NOkg NilUreaw/ha

I U40+A40 kg N i Ureavha + 30 kg N cavzollar

i incorporated

IV Ud0+As = J0Re N (Ureaha + Azolla growing
simultancously with rive
Vootde = W Ky Nilrea/ha

Plotsize was O m2 For 1SN sudies, one O.8\0.8m microplot
was installed nearby cach main plot. Each microplot was
surrouided by 0.2m high border made of wood. inserted 1o a
depthof 0. 3minto the soil. A no-terifizer control treatment was
also included as nicroplot.

The greenhouse experiment had the same treatments and
were sed potwith X Rg soil with 4 replicates and the treatments
weres tollows:

1. Control

I Uso

1 U030

Without N

SO R N Urea dabelled - vpo

J0Re NaUrca labelled vpots 225 my
N tazolln/pant

IV U40eAs = 225me NoUreadabelled/pot+ Azolly
srowing simuftancousts with rice
Voo Udo = 225 mg NoUrea labelledvpen

o Urealibelled with 3w N
Yool dey wto N SNoatem eseess will be measured i
IV
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and retinement of a pew enstal format 1.8 A resojution. J.
Mol Brol. I83: 395.624. [USS.

Crostd structure detenmination of despenta-peptide 1B2-B3
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Abstract: In (993 the work aimed at obtaining gencticaily
transformied variants of sweet potato sporamin. was continued.
Syathetic DNA fragment insertion was used to enrich the sweet
potato nutritional yatue. Moreover. obining at least one culiure
transformation method has iwquired greatimportance o fiwilitite
the accomplhishment of the fimal goul. In the second year of this
project the results obtiined were satisfactony and inaccordance
with the expectations hined in this vears objectives.

Reporter genes were utitized to setup transtonmmation methods.
sith the use of 4 icfac s or two sweet potato commercial
varietios. besides. with the employ ment of previously obtiined
clones containing the ssnthette DNA fragment. encoding for
limiting amine acids insporamin. different cloning strategies for
such tragment in ditferent sporamin gene sites, were designed
and performed. The constructions obtined were tested by
molecubar methods.

Background: Sporamin is the major stomage protein in
twherous roots with 60-S0° - of total soluble proicin. which has
an apparent mofecular weight of 23000 daltons . Sporaniine
iy considered i hind of storage protein. and doring the sprouting
of the nest generation s specifival v degraded 120 but it
hase protease infibitor activ ity considening abso the homology
between amine acid sequence of sporamin and Kunitz type
trypin inhibitors (3400 Sporamin is enconded by a i
Family and it is possible todistnguish tw o subfanuly codimgs for
sporamin .\ and B. Both tspes of protems are immunologicaliy
very similar 3 Bockectric poings for sporamin A and B are S0
and 8.2 respectivels £33 The Northern blot tes denmmnsiraies the
tnste apecitic evpressin of these genes detecting sporamm-
MRNA i tubers but nor m other organs ¢33 The improsement
ol the storage protem natntomal salue s an important target in
plant genetie engineening 15,780 One snportant aspect i this
hind of work i~ the chotee of insertion site m the storage protein
wene, becaine adrastic change m the special structure coubd
provohe fow protesn siclds or protan degpadation ©h iifferent
verstons ot the moditiedsporamim s cecamals zed trommacleotade
sevonrdary sequienee strictares amd compared with the nataral
protemn. The most unportant sersion ob ssothetic ragnwent
insertion was determmed. The modibications of the sporamin
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gene consistan the deletion of 84 b Foki - Mlul fragment by
substitution of 6 b Sall (S1 blunted) - Nrul tfragment Sl
blunted 300 bp synthetic fragment. encoded tor essential anuno
acids. The santhetic fragment was prepared aceording o the
established methodology 1 1.

Objectives: For the second year. the o main objectives
propaeed were:

by Construction of required plasninds expressing moditied
sporamin in £ coli

21 Establishment of transtormation methodology by
AL mctacienes. Obtainment of ki sesistant plants.

Work Progress: Following the strategies designad from
previously obtained clones cam ing high content essential amino
acids i the synthetic fragment. as well as sporamin structural
genevamierslones_dittferent transtormed yanants were obtatned.
Such fragment was totalhy _or partiadly inserted inthe yarants.in
dirferent positions w hich as tostructural predictions won taftect
the main protein features. Al this work was performed with the
use of restriction enzymes and prefined cloning sites. The three
variants chosen were tested through restriction and also
sequenced. Theirevpession in £ oliL though did not reach high
fevels. was proven by means of Western-blot. wtilizing sporemin
specific antibadies. The ditference in size_as regards with natine
sporamine. supported our evpectations in relation with the
transformation made. Both sequencing amd expression results
contimmied the effectiveness of the vanants used.

According to or tissue regeneration works on sweet potato
vaneties existing in our genioplasm collection. a new method
tor the vartets Jewel was set up. using MS basal medium. and
combination of BAP and NAA hormones. For the varien
CEMSA 78-354 which ovcurs over 31K of sweet potato
culinated Tands in Cuba. 1t was necessary o apply hormene
compinations such as 240D and Zeaun, because 1 i~ ren
revalvitrant variety both agiinstorganogenesisand embriogenesis.
In both varieties. the optimum tme tor eplant cocultivations
with L rumetacions was 20 hours in darkness at 28 Cebsius
degrees. The gene used as reporter in the transformation of both
varicties was NPTIE theretore. the selection of apparenthy
transtormed clones was made through K resistance atdifteremt
levels in the culture. higher than the natural resistance shown in
previous expeniments. Following the selection of Km resistant
clones. the contirmation of their transgenic character was carmied
outusing PCR inorder toamplity the fragment comresponding to
the NPT encand Southem-blot todelect the same incorporitad
genetic information. The results of buth procedures proved the
effectiveness of the transtormation methods used.
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embriogenests i o sweet potate varieties. Abstrnct Book
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Reywords: IFN sinterterony. ISRE tnterferon stimulaad
response element. HPA chuman papilioman s, INGentertenn
stumulated genesy. ISGE anterferon sumulated gene Linton,
IRF- lumgﬁcrnt’rc-'ul.unr\ tactor . LC R-lnn-'uml.nlrc-'nml
RSV (Rous Sarcoma Vine, LTR (Long Terminal Repeaty

Abstract: Concerming the probable conaectionbetween HPV

binlogy and the IFN svstem we have previoudy reported o

partial phgnn(\p. reversionot Helaeelhs by longz-termireatment
with alpha IFNS in association o the Jow n-regulation o HPV-
INMRNA L IEN Res. 13, 369-375 19931 The purpose of the
project is b adentifs. more interinction targets between gene
products from Homan Papiliomayirus tHPVS 1 with host zenes
imobied in cell-gronth control as a potential mechanism of
ant transformation display ed by these DNA Viuses. Alo
weare mestigating how does IFN .nlph.x vould repress the high
rish HPV evpression using ditterent i virre cell models. In
short-tenm studies. we obsernved that TEN alpha 2b reduced the
HPV-IS mRN A on Helacells manme-depeadent way but this
inhihitory ettect was difterential for both virad transcripts and it
wars mananal atter 48 hours of incubation. 3.4 Kh mRNA ws
dowsi-revuluted about 0. compared to 1.6 Kb mRNA which
wis reduced about SO0 Simultancoisiy . the 225 Oligo A
synthetase gene was clearly inducad as celtular response marker
15N activon. The cxperinients using profein sy athesis mhibitors
suggested that the ongong protein ssathesis is reguired tor the
HPV- 18 mRNA inhibinon prodduced by TEN afier 45 hours of
treatment. Experiments better controlled for determining w hether
IEN reduces HPV - IX mRN A cither by mnteraction withthe LCR
or by stimulation of ansenpts degradation are curently
underway . Otherwise. HPV-T6 on CaSka cells remiuned 1o be
resistant to 1N treatment. However_ the 2-53 A synthietase gene
was mdiwed atier N hours and RN kevels were further
mantained until 72 hours thus indbcating that licking of TFN
response oner the HPV- Lo transeription sws ot due o neither
the absence of nvpe HIEN recepions nor adeticient IFN sienal
ransduction pathwas . We have abwo obsened a reduction of
HPV- 16 mRNA by e administration of (FN alpha 2bn
biopsies ihenfrom inasive carcinoni. We i cabsopertfonmed
wanstections of Hep-2 cells ta lanngeal adenocarcmoma cell
fine very sensitive to the antivaralactivits of TEN and RHEK- 1
velisthumanheraty nocy e ithconstructs we clonedvontaining
HEV- 160 E6 o E7 dong with neo gene in andem drisen by RSV
promoter-enhancer. Concerning “the transfection with F6, we
talited two clones from Hep-2 and RHEK-1 celis which are
reststant o X0 a/mlof G IS, On 7 transfection three ditferent
clones were obtained from RHEK- 1 and one clone from Hep-2
cells using the same antibrotg dose. The bielogical
charaterizanon trom respective clones i underway

Simultancousiy . on tramlent transfection espermients using
RHER-1 cells we have obsery ad tha B and E7 interferes with
the inducibibity of beta TEN promoter by classic mdueers ke
Sendar sirus when both constructs were co-transtected. These
restbis were simdarly seen swhen e used i construct contaming
the binding ~ite ot TRP-T taken trom dhe guans late-binding
protem promoter. fused (0 C AT and alsodiy enbs HIV rruncaied
LTR. Ssmubardy 7 appears to block the imduction of RN ot one
ISRE helonging 1o 315 sene can ISGo tused o C AT Resubis
Obtamaed trom ranslent transtections sl be correlate with thase
ones ebtaned on stable rnstectam
. Background: Haman papllomasiras cHPV S are usetub i
comtrol mechanisme studies of gene expression. becanse s
transeription procramme appears fobe cosels linhed iospeaitng
esents Tor the control o wrow th and diTIere nhaton of sgieamions
eprthelon Partsculaeds  HPV - Toand - IS are osualls miezrated

Coliaborative Research Programme

mie hent chromosomes ina speciiic way that eosures that E6ad
E7carly genes are selevtnedy retamed and transenbed. IFNs are
atamly of poly peptide respomse modifiers whichexhibitanti aral.
anvoroliferative amd immunomadulating functions. Binding of
IENS o thar receptors mggens the assembly of a cvtoplasaue
proketn compley and s translovation o the nucleus, where the
awinatend compleny can promote transeription by binding
ISRE~. Only vne of the three well-charctenzad ISRE-binding
factors, ISGE-30 ~eems o be directiy responstble for the
transeniptional actinvaiion of ISGs. A Tack of response townand
EEN has been attributed o an impatred induction of 1ISG in the
case aof IFN-resistant vartants of Doudi cefls and in connection
with hepatitis B virus and adenovinus mtection. o these cases. it
his been posaible o show that the adenovinus E1LA and tiwe
hepatitis virus termnal proteins, respectively . mediate the
aberration of ISG induction.

Simikarly . celis expressing EBNA2 for Epstein-Barr virus
abo exhibit a resistant phenoty pe e the antiproliterative ettect
ol IFN which was mediated by i aberration of 15G induction
withoutinctivaton of ISGE3. Endogenous beta IFN and the 2-3
oligo A santhetse 1an ISGiseems o play arole in the regulation
ot cell growth and IFN has been related to cell ditterensiation
provess and amresting in (AVG phase during cell evele.

Objectives: The man objectives of the project could e
summanized as follow:

by fdenutication of cellular targets tor HPV-16 E6 and E7
mainly among IFN sastem.

21 ldentification of these virad gene products related 1o the
resistance oward IFN wreatment and the mechanisms imolved
on such phenomenon.

31y Toknow how does IFN could repress the iugh-nisk HPV
C\Pﬁ,‘\\il'n'..

Work Progress: The cunrent status of the projectincludes the
following vutcomes:

Alpha IEN ¢licits dowa-regulation of the HPV-18 mRNA:
Aldpha IEN efficiently inhibited the HPV-IN mRNA levels on
Hela codls atter 4 hours of incubation. The inhibitien rate
vhsened tor L6 Kb mRNA was about 8iF: compared to that
obtained for 3.4 Kbwhichwasonly about 3¢ when $0.200and
OO U /ml were tested. The etfectw as time-dependentand atter
72 hours was not turther mamtained.

HPV -8 mRNA inhibiton by alpha [EN depend- on the
ongoing profein syothesiyy Resulis cleardy indicated  that the
HPV-IS mRNA inhibition observed adter 48 hours of [EN
reatment was complerely abrogited when the protein sy nthesis
inhibitor was included mthe meubation. The results alsosuggest
thatamy Factor induced by TEN during the first fise hoursis Bikely
ivalved on sach regulaton eftedt

Studies of IEN cifevt wt the HPV-IX LCR Jevel and over the
stability of viral transweripis: We are now performing translent
transtection experimients of RHEK-1 cells with consiructs
contning HPV AN LCR tused 0 CAT geneandather contimung
Lac Z driven by Cyiomegalon irus promoter enhancer snonder to
norinalze the ranstection etficienes . Experiments of HPV-IX
mRNA sabihity will be normalize using o p33 cDNA probe
becatise this zene s not mendificd by 18N G the tnnseniptional
levet but rather post-transbationai.

IEN alpha dovw n-regudates the HPV- 16 mRN A icvels i v
Prefiminary resabis indicated that intramuscalar and 1opic [EN
admmistration duning theee weeks reduced the HPV-16 mRNA
levels from bropsies hen Trom three i asive Cervin carcinoma
patients. Simultmcoushy up-regulation of the 2-53 A ssnthetase
and poN mRN A devels by HEN reatment was also evident in
paticats who did not reveive TEN admmistration the effect was
not observed neiither on the HPY expresaion sor on the 1SG
nduction.

HPN A6E6 and B7 aestere the inducibibitnn. of bt TEN
proemoier: On translemt lr.mstulmn m RHEK-T celis bath varal
protems s ditterent extent rediced the mduction ot beta IEN
promoter by Sendas viros Inorder to fosk whether IRE- 1 which
isimvolvedonthe acin ation of this prosmoter by s indocers. was
attected by viral wene prnductss we cosinnstected aoconstrug
contomng the IRE- 1 indig sie upstream o the HIV truncated
TR and turther tused o CNT alonge with others expressing ko
or I under RSS enhaneer. W azam absersed simibar resulis
stgestee that this transcaptional Lictos could e o potential
target for HES 1O magor ranstorming protems
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chams attectmy the expression of the Cab-1 gene. Judicious
averepression o minbrtion ot the genes envading the rans-
acting proteins muobvad can lewd w the fonmanon of nmel
regulatory circuits for gene exvpression w higher plants.
Background: {n vur rescarch proposal we sot the amm ot
waining mtormation about the hzht inducad signal runsduction
chans leading o the transenptionad actin aron ot e Cab-

One possible way tostertsuchstudies s tordent o Cis-reguiaton
fated expression and
whuch

sequences which are necessan for re
subseyuentiv o wkenity those timsonpyion Lo
spevitcatly bind o the o regulaton seguences o
promoter. Tramwnpuonad asotvitors ad sepresses
evtensiveld stidiad m o other cubanotic ssstems. ' aover m
hiher plants thes Tine of rescarch has juss been stars i the past
tew rears, Regulatony proteins interactng spectficany with the
presneters of pl.ml viral of nuclear senes have been deswenbed
For cxample. both rbeS and Cab pronseters of dicog plants bave
been shown o bind several ditferent progeins «G-1. GBLE-TL
AT-Drin a seguence-spevitic manner. The previse rok o theswe
tactors inthe regatation of these promoters s ot tully andersiond.
although it has been shown that mutation - e = ading sites fog
GT-Land GBE-Transeniption fctors results mhns ofeypression,

We showed that the wheat Cab-§ promoter. sinulards o the
tohacce CabE promoter. conttis several well-detinad ais-
regulaton sequence elements which prodicis that vanous DN -
hinding protemns will interact specitically with these segquences
i vve In addiion. our e obtained s tar byoanals 2ing
transgemie plants cleardy show that the important cis-regulaton
~equences of momocotnw heaband diconobaccor Cab promoters
do not share siganicant nucleatnde sequence homologs set the

vheat Cab-§ gene is Gathiully expressad m ransgenic tobaeon
pi.ml\ indicating a common rezulaon mechanism in diverse
plants.

Weamtent o ssolate ~some of the tunsenption factors im ol ed
in the regulaiion ot the wheat Cab-1sene. We assume that the
mfornustion obtancd witl help o determine the sructure and
tunction of transereption reeulaton m higher plants.

Objectives: We proposed b

Drdetine the oxact position amd nucicotide sequence ol the
ivactiag clements of e wheat Cab- 1 pronster.

rsolate and charactentze genes encadhing DN AV-bindhing
proteins that speastivally bind o the above mentioned Cab-1
promoler regions:

Drdeternine the exprossien pattern of the genes enveshing
these various DN -hinding virans-acing ) protems:

4rcharactenze these ans-acuny rezulatony protemis i i
under sanous physiologicid conhitions thieht s drk deat v
roof ey

Work Progress:

Iy Cis-and trans-actine resubatony_clements of the wheat
Cah-1 promater.

Tnour Laspintenmt report we desenbed i detat our progress
mhide 1 iselating cs- and irans-acting regolatons clements for
the aircadian Chick responsive expressioni ot the Cab-1 zene
During the Listyvearwe tinshedthe characienzaton ot cis-acting
clemenis and submitted mamisenpis «Szell o wf . Dalkrann
of aloy discusang these data Progress has abso been made e
wentihicanon and charactenization of frans-acting fLactors
mteracting with the cis-regubiton clements iprmanls withithe
sequence ot Cab-Foand Cab D0 W esolated and seguences
saveral v DN Clones encoding putative DN A-binding proteins
Our smatjor Hort at prosent is aimed at sdenuty me the brological
function of these regulators profemms o6 1o sy 1anseeni
pl'mh wimb micnnecton.

2 The anmteraction between the orcadian ohwh and the
;is;u-_rmmn_u‘!un-gx,rumg

W tound thar the cireadum Gk giselt s pezulaied by
phvtochrome. the major red tarred absorbinge plane
photoreveptor. Pusthermore, we provided evidenae that the
virvadian clock exhiirs anextreme light sensimetythoeretore

shothd be reculated byothie sers dow thuesce eV EE v responise ol
phs tewhrome s\ gy o7 i

1O PN AS L 62900 620
Forturther charactenze the steracion between the dircadian
ik and phshirome, we solatedand studhed the expresaon
pPticins of T tobacco zemes eioobiog e N phivioyhiiome
e T PlntPhyaol TOTTI07 5308 Weshoaed
that the cxpression of the plic VT and pdis \2
regilated by the cocadan ok e Ndam or o/

SV s e

solwntted to
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Finally . we ebtanad evidence that in addieon te highe, the
crrcadtanclock isabsoregetated by adery elopwental programmee.
W ¢ vhow al that this Bzt mdepemdent regulation can e readily
denmonstratad in )nuﬂ; durk-2rown \\\llmgs, W ale pm\;\.l
that distit aserezulatons prosmeter clements wre mvolvad in
incdiating the hght-dependent and the heht-imdepemdent.
vircadtan chck niedutatad expresaonot the Capr- £ gene dholar
cradosubmttad to PNAS) The anabysis ot the Latter rezulatons
clement s cwrenths bemy undertahen.

In g separate senes of expennents we stusded the cyprossion
of mwlear genes m o the wibenciie mutant ol barkey. We
derwnsirated that Cad mRN A\ was trananbad at o bow levelin
the mutant cells contamng rihvsomic-deticient. whate plasinds:
however, Cafr transenption sl retanad st frrht-iduaible.
circadian clovk madulared character: We showad that the
chisroplast seems 0 be the ongin of o sgial chanbimeolvad in
the rezubation of the sypression of Cair amd other nuckear semes
thence the fow level of exypression m the mutant: however.,
tuactional plastid protem by nthesis and phwstosy nehesis are
nutprerequisties toethe circidian regulation ot Captranscnption
tHevs o ai. Mol Gen. Genete i presse,

Publications:

Nagy. FoFejos E. W ehmeyer. B Dallmann. G Schafer. B
1993 The circamban oscritutor s regulated by avery b
uence response of pha ochroare mwheas Proc, Natl. Wl
S US A UL Ra2un-62ud,

Adiim, F. Dedk. M. Kay. S. Chua, NH. Nagy Foaiom s,
Seguence of 4 Whaeco £\ f ot o i vene coding tor
e A phytochiome. Plunt Phaaiol 101, 13070 U,

Adam. F.. of al. The developmental and photoresulated
eypression of the wobacee phiy A zenes. sSubtiad o Plane
Joumah.

Rolar, C.. et al. Cirainhan clovk rezulatad expeossion of the
wheat Cab-1 rene is mediated by ades clopneental preseram.
eSubmiited 10 PNAS),

Hew W R Misller.a. Nagy Fo Birner. T.o 123 Ribosonie-
detvient plastuds attect transenphionot hzht-imduced nuckear
sones zenetic cvadence tor o plastid-derived siznab. Mool
Gen. Genet. i s,

CELL OYCLE CONTROL AND EMBRYOGENESIS 1N
SONMATIC CELLS OF HIGHER PLANTS
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FNIDOY Comnpaaer Nov 02 03N

ICGEB Retevar s Nov KPP HIE N} 00f
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Ahatract: Fhe previousiy established cmbnogenic culsre
statem and production of (DN Bibrany trom auvim-w tivated
el allowed us o denity several homone responsine ¢V
vienes The MSPRE cDN Aorresponds tru prodime i i prodem
thatbelones azroup ol cell-wall proteins sathnes e wnd
repeatmotit The mRN VioSobprw s rapudly wcomolated aficer
avniishouk Thisplant zone Lofedtooamgess i somatic cmbryos
or plant oszans We aho dentitiod an other ausvm-acnvatald
sencoenveding toraprscmsath C, o bading domam NSCan,
The ranserpis trom this soie ane detedt, bl m carly globula
cmbryos \scontiniibien Wl st i altaltacellonoie genes,
we hane oned new sanants of Y seties lunthemiore, we
provided evidences Tor custence of avchin gone showad
axpresstonndunng G N phase By prooduction of prometer sone
tusion anmd tansgene plants, we have proved thar a0 shon
284 By wegquenee region fromm the affalta BES lustone sene was
suthicrent o pronade S phase speaibic expression Fhese studies
s indicatad the possible ol ement of the 3 ond regton of
histotie BES wones i mRN A bl

Bachgrownd [he basic features of the by ozenie fissue
bt system s ere des nbedinong presous prosiessiepont In
the hichbot stidioson wonmatic cmbey ceenews limnted pbiiction
st cotthd besecosmzed e neratore dunng e bist s ear
I contrast . very compelitn e sitination has been 2enerated




whentittcation ot cell ovdle comrol gones m husher plants. Tiw
prosent project costhd contribute to the start of this nen fielkd in
plant molecular broley The Clomng of several ool owle
control senes from altalts openad the potentials o senerate
turthoer moleculariwobstoanaly sethis very basic celiudar tuncuon.
Use ot the antibandies azamst p330 -Rinase and ovelm anants
s an os wental prevequisate to proceat with this progect. We can
s the st attempis o evpross eelldivison senes m transsen
piant moeder o zan miormanon shout the functonal seensficence
ot the ey revuiaton clements.

Objectives

by ldentification of new auuan responsig
MCa

2 Chmung and ~equenving o a2 amd cvclim gene vanants
trom altalle CON Y Iibean

3 Detatfed expressien analyvses by Northern bl
hyvbrdsation.

41 Pronductien of senotae hibran trom DN\ of Yok
wirrtag var R\

S Saathesis of spevific peptnde and imunizanon i rabbies:

6 Prosduction of trasgenie plants wath promoter clement
tron histone H3 gene.

Work Progres: The prehinunany data st expression of
new zenesas VRPRE aid MCaare pablished i our previous
review article (Dudits o7 wil 19920 The sequence data amd
results of Northem by byidizaton with oy ciim genes ase ~shonnom
publicaten by Hart of o/ 012 Deseripion o 402 sene
vanants was It presented dunng the Earopean Cell Caole
Conterenve tha Rochetle, Francer \nalasis of 234 bp Long
prowoter frow histone H3 sene showad that shont regon ot ¥
vad of the zene was suttivwent for S-pluse spectiic evpression
|k,|pr|h ! .l/ |CLRT

senes 1 MSPrp .

Publication~:

Hirt. H.. Mink. M. Ploneer. M. Bogre., L. Gyargres. J.
Jonak, C. Gartner. A Dudits. 1. and Heberle-Bor, .
20 Nl cvchimes: Datterential expression Juning the
cell exele amd i phant orzans. The Plant Celf 4: 15311338

Dudits, D Gairgaey, J.. Bigre. 1., and Bako, I Molecular
Proboy of sunatic by ozenests sl Lo Ebeyosenesas
m Plants. Bd ToA Thorpel CRC Pross vm prosss

Magnar, 7. Baka, 3. Bigre. 1. Dedenglu, D Raprin, T
and Dudits. D, 1493 vove ode 2 Genes and Celi (_\ NS
Phase Speattie o 2-Related Kinase Complenes m Hormone
Stimulated Mealta Cells Plant 14 51063

Kapron. T.. Stefanm. L. Magyar, 7. Ocsonsshy, L oand
Dudits. D. 1030 N shost histone 3 prometer trom altalia
spevitios e \pn“n-n S -phase celisandmensesns fe o
Cell ey, Budl . 7R

Dudits. D.. Bcrgrv. - Bako, 1., Dedenglu. .. Magsar. 7.,
Kapron, T.. Felfildi. F. and Gyirgyer. J. 005 Ky
vempesients of cebl ovale control dunnz aovimemduced ool
divisien Tn Modecular and Cell Biokogy o the Plant Ceit
Cadle By 3O Ormed and D Feanais, Kiiwer Academie
Publishers pp 11131

Dudits. D, Magyar. 7.. Baka. L. Bigre. 1. Dedeoglu, Do,
Goloshin, M., Kapros. T, Felfold:. .. Grirpyes. §. and
Feher. v 1995 Exprossion of cell ovele zenes amd phase
speaitin G4 2ackated himase compleses mhormone stimulated
phiot wclls In Tonh Foaropean Cell Csile Workshop, Ta
Rewhoelic France, September 20 23 ol

IDENTIFICATIONOFMUTOCHONDRINL.GENESFOR
MALESTERILITY INTOBACCO

Principal Investigmtor Peter VMedoves Biolosial Rescarch
Contre, Huncaron Moadems of Saicices, PO Boy 321 070
HENGARY Fol N Fay <3002 33303 Joloy 28 bneh
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Reywords ostoplaamne male stenbin st hondrrad DN
recornbination, Voo

Ahatract  The i of the proect s the wdensfacation ol
cHisoent franster ot mitos hondroal responsible for
v tophisiie mde stenbine cCONISvmiicher phasts Onrapproach
coub b racditare mterspoa it s ter ot C VS s gthout seconmdans
et which trequently dead toundetenonation of the culte
and clucndate o presenily povrly explainaile torm ol nacdeus

JMN 1IN

Coilaborative Research Programme

vegatelicnteracton Our evpenimental obpect is tobacco. which
t~ bl g crop and g neded spoectess and mowhich OMS
importantia breadimyg but pooriy analy sed at the molecular leved.
W - demonstrared that i alloplasie male stenle robucoo plants
the gppearance ot raducad gron thclanntensiioswereeclusineely
due te the presence of sien mitochondna, Repeated peotoplast
tision-madratad mtochondnad DN A TmiDN A recombinations
woere shoun o result mothe toomateon of stable recombnald
genvmes. This tiding. it generudly agplicable. shouid strongly
unrease the value of somate ybnds torbreaders. Mochondnal
DN revcombimation proved 10 be a ool o separation of
agnculivratly usetul and harmtul toans of nucles-cytoplasmic
mcompatbiley dmale sterilin and reduced growcho, Stable CMS
plants were producedinwhichavers few _charcteristic changes
i the miDNA frugment patterns can be lovated o putatine
~eurces of the cvioplasmic male stendiy.

Background: Crioplinmic male stenliy «OMS1n higher
plants isanessential ovlm agnculore forlarge seale hyvbnd sead
proxduction s crop plants are generally bise wal and ~elt-fenile.
CMS 1~ the resadt of a disturbance 1 the delicately concerted
mtnwellular nuckeus-miochondnon cooperition. via a wen
poorhy uaderstond mechanian. Transfer of a ovtoplasm causog
CMS nevessitates a fengthy back—crinsing progrmme in the
absence of iparental orzunclle mhentunee inmost crop species.
NS transter nught be further bampered trom a breeder ' s view
by a4 detenorsting effect on manitestations of agnculbturalhy
mporant s causad by the presence of alien cvioplasnie

senomes. The nature of mitochondrial genc ation leading othe
NS phenonpe s ewentialiy o puuk Reartangements in the
mitewhondrial genome supposed o he connected with CMS
have been chaactenized especially incom amd petunia. In these
vases, however, the casual relation of such changes 0 CMS
remaans o he contirmaed in the absenve of G tramtormation
suaiem for mitochondna in higher plants. The great number of
ke wchombrn ina plantcell mahes cell sefection the key element
wn the production of o stable. urtorm!s modified mitochondrizl
senome population. In plants w hich are unable o obtan energy
trom fermentation. Rowever. mitochondral marants caming
selectable markers are not avaalable. Tobacco, a crop which s
ahvr o widely used model species of both cell il molecular
senctic research s especraliy switahle tor an wnaiysis of CMS
and tinding o solulont 1o the above mentioned problems. Tn
tobacen detalad analysis of matochondaal zenes or
reartangements responstble tor CMS has not heen perfonmad
st Adthougin the connection of OMS with meDN A has clearhs
been demonstrated. OMS oimporant in tobocce breeding i
nuiierons developmg and developed countries. In tobacon the
netable saenibic mpoance of CMS s ke appearance ot
detiite des satons m the nermad lower mophosenesis imdicating
the custence of a et of mtochondnon o dad transenphion
Lictors which controls cross-pomtis of the
pathivans,

Objectives \navaas o the evpressiy of charactensii
ONMS phenots pesinthe oo lear Bachzround os ditterent Nicoriania
spedies atter protoplast tasion nicdiaed oyvtoplasm ransters.
Ievestization of siababity anduritomues of Gic CNVES pherots pes
and the particular sestoction fracment leveth [\-Iunnrphmus
fRELPY oot ther miDDN Y o sevual and somsanie progenies.
Selection af stable CMS Tnes weth the Teast Jeviation trom the
tertle parent detediad o RELP and Inbadization patterns of
thesr DN N Lovation of CMN specitic stDNO tragzimenis be
vormnparaiin e analysis of REEP and hybridization patterns an the
pPertecular DN A recombinant COMS Bines, Madibication ot tke
stamdard DN Vsobaton and analy sis metheds o achies e hivh
mN A RELP pattern resolution in a Lirge number of saimples
forme small ameants of plant material

Work Progress. We have pertormod caperiments aime
partial temster of the sutedhondeaad conome cohondoomer
ssonii dear-saplastidic tobacon Naoiana tabacinn
combinations, where cvtoplasimie mabs sterthits cCOMS nurked
the presence ol abenbondrome mithedonosdrom N ondulann
Exnaent cvtoplasmiranster us beenachievad by selection tor
apbistd marker cantidvone resestance wan approachresaltme
O3 s catranster of CNIS T the Tist fusion experiment an
Alloplasnie tobacce hine beanme siczmond petalond stainens,
prontucad by back crosses s insed Tor protoplast tasien with
swild npe tebacce An o bdasr tusion dernedy COVS plang,
prossessing tobagcohioroplasts apaerecombin mt chondriome

OTLAROTCRC NS
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mtermadrate otw een the tettile cadan i and ONIN e
types. was usad o turther tusior, oxperiments, For g
charactentzation of the chonuniome, o comparson was make
etween tie fustoeti-dernad Iines and the tason parents wsine
metevhondriad DN L omdDN s hagment patterns sesieratad by
I crastrnction cmdonucleases, Mter asebseguent tuse i transdor
ehack-tusaon (o the tertiie tpes. the tusonsderived o2y planes
demonstratad turther mtDNV recombinations vesalunyg
Chwdriomaes moch more suntlar to e tertade npe sthe ouDN
patteris contamial bess iondiiang spevitic amd more saiag ene
spevttic tragmentsy. The chondoomes of mdividual tusion-
derned planis were alse ditferent from cach other. Most ot the
prants 193 O remanad male stenile but shawad ditterent torms
obstanien naltormapons estegmond-potalend. petatond-siemond.
petalonl. srrow -headads,

A plant beanny the miost treguent lower & peonath petaiod-
stpmond stanens was used meoan additional back-tuson
sypennent. N nrpn\m:h the 20 randomiy ciosen F o3 plants.
aned ther sevual F Sy lll\\'\(l".lk\l showad e siens ot
turther DN e nmhm.nlmn s ther s ermorphologs was
abovidentzcal o that of the donor o2 plant. Veny stmdar vesalis
were vbtamned matowenomicaliy distant combmation tobacco
amd pexates, treme ditterent subtanulicn. Atier two rounds ot
DN\ recombnation nmadiand by o saceesine avioplasm
transters iy phitoplast tusion sz stable recombinant chomdriome
was tomwal. which repcuned unchangad atter an addwoad
back-tusis. Protoplast-derned resenenses iprotoviones 1ot the

o Lnbants trom both combinations, the mierspecitic Vi oiiana

'

aned Nt orzarng- S Were aise im estrzatald for the sebilin
ofthairchomdriones Extensive ntDN A recombinations detecied
in these hines funther demonstraied the unstable neture of
vhondriomes of the it tusion-derned plants, Experiments are
0 progress o compleie molecular analyses of the Chondriome
recombin.is.

Many ot the alloplasie plants produced by either back-
wronses o the above Nicotiana v nm /rm.mmml hnei or
profoplast Tusiwn s N rafvas ey [ planiseconrodia | ines moour
laboratory 1 showal o redoced growth capaciiy i addition 1o
therw made sterrhny . Foran clucukation w bether the mitochondna
hive an owlusine role o these phenotypes or nol. sc uswad
wonaclear atleplasnue plants mwhichthe alien chloroplasiwere
swwhanzed o those of the wild tope by polien-mediated plastid
transter. This sexual oybrdizaen method s the only reliable
way to produce new chloroplast-misovhondnon combination-.
withetany change trecombinationsmany of thevrzancllos. We
vompared growth chanicterntios of the wabibfertiler type wath
thase of the hine contamimye wild npe cilloroplasts and abien
mutevchondria andthe Bine contiaming bothvalicn chloroplastsand
mrtovhondr, The resalts Cleary reveated that bath the OMS
andslow - eroscth phenoty pos were lihed tothe presence ot abien
mitechondrie exclusivels

Inthe fioht of these data i was anotable obsery aston that the
T 2eand B Hiplantstromthe abos cdosenbedtusin espeninents,
possessin siable recombinant chondriomes, showed normad
owth charactenstios moa comparison with the ongmal
lloplaspug hoe andthe e Brplant Thisresultstrongly imdicaied
that the DN\ recombiaton at the Tiest amd second tusin
seps resutted imvan adaptation of the chondriome direcicd by the
nuvleus-mutochomdron ncompatibihnn . Stabilisaton ol o
properh recombimed chondrome, theretore, should meain the
Tormatios of L parficular arranzement of parenta b ontog hondral
senes able tor normal mteracuon wath the siven nuclear penes
The stable recombinant chondnome, vonsequently . should be
ablc ter normal enerey supply which enables the phant o grow
norimabls Presamably anthe coll cultire stse thereas asclection
advantaze of cells which e better respiration abiies . ihat s,
properis recombined mitochondres A the alien mochondal
senes which are inditterent trom the view poant of nuckeus-
mtewbondoon oo operation, hewever, probably are anvondhing
any voniict selection atthe el vubione strees and can be stable
nrantancd i the accommedated chondiome These genes
seem o olye the developmentalis Tate exprossed CVS enes.,
theretore most of the normal crowime phnts matntancd
make sterdis Fapenments wen progress o complete data
suppertine the recombaation mediated aapration of
mfen hemdrcad cenomes
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Horvath, GV L Thanh, N.D. Rinue AL Ravochorvi. L. and
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STRUCTURAL AND ANTIGENIC PROPERTIES OF
THE RABIENS VIRUS GLYCOPROTEIN

Principal Investigator: fstvan Fodor, Insttute tor
Brochenustey aid Protein Research. Aencultural Brotedt nologn
Center. 2101 Gandollo, HUNGARY. Tel: +36-25-32005,
Fan: +30-2N-330338, Teley: 202332
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Keywords DN A cloning. sovuencing. gh coprotein. rabies
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Shatract: The prunan sinicture of the 2l coprotein gene of
the rabies vinus, st Vankovo-320 was determined.

The virus was propagated on priman. hamster hidnes cellsor
moshey hedoey cell hine 3647 Atter infection supematants were
clanticd by wlretilraton and viead parmicles concentraied by
ultracentrfuzation. Pelles were resuspended m 4 \
Guanidbimium thiocyamate and the vzl RNA was solaed by
phenobchlorotorm extrnwtion and cthanol pruupﬂ.m- n.

The DN was made from RNA using 5-7 and 37 spevilic
pramersand POR. POR prowduct w ascloned mto bacterial plesaud
pUCIy.

Both strands of DN was sequenvad by the dideany -
nucleotide termunation method and DN sequences were
amtly sed by computer wsing GOG package verston 7.1

Background: Rabies virus. o member of the Gy
Ritthdonvinkee, comicnns o negatn estranded RNA genome
cuonhine e structural genes. Ghycoproten Geronns the 10am
long peplonrers on the external sartace of the virus membrane
and s responsible for the induction and binding o vis-
newtrabizoy anihedios. for conteiring immumity agaimst fethal
tection with rabies vinus s and determination of vndence. To
define the anligenic structure of rabies s Goprotein, the
nucleotide sequenve of the vine-sprecitiv <ONA of several
Liboratony straas was deterpuned. Recently. fiest stoctural
stihies on sireet strans were publishal.

In cach of the stram the precuesor of the rabies glveoproran
w524 e acids G length. The fiest 19 0 represent the
By drophobie siznad pepide. the cleavage of which resabis mthe
preeduction of the mature fonm of the ghycoprotem. Nevt 43
fromthe N-terminus constitute the eotodomain. the followmyg 2
I drophobic - trans-mcmbrane segment and C-termmnal 3450
CpPresent the VAT ‘|‘|.hll\|u’ doniun,

Usig neutralizing monoclonal antibadies directed sgamst
shvcoprotem G oseverd anbigenie sites were hahized on G
protem, iest ot them recosmzed contormanonal eprfopes.
There swas o great diversits me the anigenie siructise of the
shvcoprien among ditlerent strans of rabies viris,

Tiw rabses sarvs stean Voukoso s propagated on prntae
hanister hadney celbs or monkey codi-hine 364870 Ater itechon
superitatangs were clanhied by ulirabdration and viead particles
voncenrated by ulicicentndugzation. Pellets were resuspemded in
EMGuannbimum thiovy anate andthe dral RS Vs solited by
phenel Ciloratorss extraction and cthanol preaipitation

Fhe  DNY was mande trom RN vang 37 endospeaitie
promer M GHATCONGGANANNGNTGGTTOCTY
CANGOGCTCTCOTGTETG Yo overlapping the translation
imbation s VG codonsand reverse tamserplase © Vimershanin

P DNY was amphitiad usme POR oGene Nmp. Pethan
Fhner Cetiann 87 and 3 specitic prier 37 GO TGO NGO




AVNGGLGOGAGGTOGATOTTONGACTTGOGAY
CGT - 30 contamning step-adon. PCR product was
cievtrophoresadon e agarose el and the Pund ot expevtad seee
ot double-sraded DN was exerad from the el and cleavad
with BamHl end Pail. The cleavad product was hearad waith 2
sinulardy treatad pUCTY soctor, Clones were obtamd atter
transtannationt £ o DHS bactenal celis andamprosihn selectan
ot plates with N-gal.

Plasmud DNAS contamey insert were whenttiod 5y agarose
eel elevtrophoresis atter cleavagze with Bambl and Puai. Both
strands of CDNA were segquencad by the dideony cmclainde
termination methad [1T7] with the Seyuenase hic cUSBL US AL
DNAseguesnces were analy sad by compater using GCG pachas s
version "~ 1L

Ohjectives: Toumderstmd the renctie basis for the baolosical
ditferences. and the intigeme dinersiny hetween the laboraton
stnins, we have deterimned the pranany strecture o the
slycoprotem rene of an attenuated virus stram Vighes o-32. The
daduced amime acid squetiee of the slycoprotem s been
voeparad with attenuaied strins HEP-Flunyn . SAD B19, ERAL
as welbas with pathesenic sins PV and CVSL

Work Progress: Our prime ohjective was 1o sogueniee tw
el u-prnlun vene of the attenuwated rabies virus stram
Vaukovo-32

The deduced sequence of poly pepitide is identical i size ad
organization of most of previomshy charsctenized rabies
2iveoprotens. Polipepiide of 324 i consists of a signal pephide
of 19 5aan ectadomiaan of 439 a0 a transmembrane domam of
22 saand a ovioplinmic domain of 44 .

Soguence comparisons between ditterent laboraton ribies
virus strains mdicated strong conservanonalony the glycoproten
G. When the nuclentide sajuences of siv ghveoprotein G zenes
were cnmpuml Vioherno-32 strn had the grearest homology
with ERA 9.4 rand wath SAD BIY «or2 00

Networking: Dr. Sandor Pongor. Intemattonal Centre For
Guenetic Engimeening and Brotechnol v Trieste- Iy . Computer
iy sis of the [‘ful'dv. d structure of rabics gheoprotein,

Dr VL Grabho. Laboraton of Genetic Engineering. I titue
of Biochemisiy and Piasiology of Microorzanisme. Russian
Acudemy of Sciences. Pushchine - Russta, Clonmz amd
seguienving of shveoprotein cDN AL

Drs. V.V Khozinshi and MO Sclimov, Instiiuie of
Polivmychitis and Viral Encephalidides. Academy of Medical
Scietves. Moscow - Russia, Puritication of rabies virus. ~train
Vinukenwa-32
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REGULATION OF METHIONINE SYNTHESIS IN
YEAST AND POLYMET CODE INSERTED HYBRID
Principal Investigator: AnnaHaliss, Cental Food Research

Institute. CREL Herman Otto stie. 13, PO Boy 393,
1535 Budapest. HUNGARY. Tel: +30-1- 1738803,
Fav: +36-1- 1338928
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Abstract: Two glucose non sensise O wraldivermendi: and
Rl and tour shucose sensimne Soccitaronne os strains
were mvestigated torthe etfectof ditterent glucose concentrations
and aerabion fevels on methiomine synthesis, We deternuned
protemand methionme disimbution among mam protein fractions
andd protein subtrctions trom the phy siologscally actise water
soluble part.

CB SO an authentic mutant S v erevistae stram was used as
pareptsiram tos the construchion oba polymes DN A-bsbrod. The
ssatietic DN A sequence woas inserfed mio the polyhinker resion
of the pVTIOO U vector wath 2 pplasmind replicon. The ve ctor-
polymerinsert construction swas used for the transforonigion of
CB 89 veast Bybrads were selected and imethiomine contents
were deternined. The results showed that the polvimet DN A
vode was actve o by brds had bigher metlnomme than the C3
SOt and ailhad mcreascd metlionine contentin compirion
1o the plasmid ranstormant

Background. Mcthuonme contents ol seast vy between
Browdrances 0.2 Lo ondr werghos inmethiomne brosyathicss

Coliaborative Research Programme

carbor sheleton md su’phur incomporaiion are anzs maticalfy
revulatald Inyeatswithlingher methionaee content the sensitiv iy
azanst methiomne, S-methy imethtomine and methionine
hun'nln-' r~ s reducad. O v imvestrzation ~fwmad that
Igh-mctinontne veasts are i iuenead by seration intensity m
PRt e aethronine cotitent

i slucose sentine (sinds cwetabolism switches o
ternwntene pathuay ai bogher gluce concentration that
snolves notenly the represaon of several enzy nies - mainiy of
the onidatinve brunck of catabolism - but alwo the formation
carbant sheleton for Jurther amino aond brosynthesis.

MMethiomine resistar: deastmutuis hav 2 ahrerber methionime
content thanthe wild iy pestruns overproduction isasccumulated
as free methomne mthe anunoawid poolebamiesal 998, n
highls stmutates e imnnceilubar production ot L-methionine in
Mutant Yeast stran by incresse mther activity of bomocy stetne
transmiets kation e Tantezal . TINSLH s cral cTOSS reporied
that methionine ach yeast matants Fave morcasad suifute and
methy ldonor reguirements. Anuno woid ennchment is highly
efticient when poly - A DNA i~ inerted into the gene.

Yeantswere grownon Petri-dishe s and inbatch cultures ant). |
and 1O glucose concentratiogs | nel two aeration intensities
00 Th and 3MTh . Incase of 8. pontoriarmn and S cereviae
the etfect of Least extrct was abo imvestigated o contirm SO,
uptake regulation.

Methionme content was deterinmed from the whale yeast
bromiass and the man protein fru tions Giecording (o Osbomed
alter awid hydrolysis,

Protemn content of w hole biomass and separated fractions was
evaluated by nitrogen detenmination.

Protein SDS-PAGE pnnts were prepared to chiracienize the
sthdivision of main protein innctons.

Yield values were calculated on the hasis of utilized shucose
amd yeant bremass produced.

Methioniee eanichnent of veist protein by insertion «f
polymet DNA vector into glucose sensitive sratns:

rA synthetic DNA sequence encading a methionine
polypeptide toligos HPPS-Met Glu. W and HPPS-Met Glu. Oy
was inserted o the polyiinter region of the pVTHO U vector
with 2u physoud rephicon.

The ohizo DN sequences were determined aceording o
Hinnebush and Lichman, 1991 (The molecular and celfular
hiologs of the yeast Saccharomyces. Protein synthesis i
Saccharomyces: 627735, Codon usage. pg. 632-633),

HPPS-Met3Ghu2W:

FCTAGAANTGATGGANATGGAANTGATAG ¥

HPPI-Met3Glu2(C:

FGATCCTATCOATTCCANTTTCOATONTT ¥

To torm GDNA insert:

Nbat
CTAGANTGATGOGANNTGOANTOGATAG Y
TEACTACCTTTACCTTACTATCCTAG ¥

B HI

2y Mrereanstormation of Locolr HBIOT cells the effwiency
ol the lizaton and transtormation was cheched by digesting the
minipreps with different resiricion enzyimes. The restinction
digestresalted i 26bp tragment. which corresponds o the size
ol the inserted oligoDNA

3y The vector-pols mctinsert sas used tor the transformation
of CB S veasteetls grownonmimmad medise YNBo continning
the selection marhers tade. lews i and/or his, Teu. irpr. The
resulting 10 colomey/plate were movulitad onto uracitless
mimmal medis. The methionme content was determined by the
microbiology st using Leavonostor mesenteroides.

Obhjectives: \im of our rescirch sas oo mvestigate the
possible role of glucose eftect on the methionine sy nthesis of
C cnlhermondu. R i and tour Seeccharomnes strans
0 pastennones CBS 13038 corevinne CBS 1395 and 1wo
S cerevivtae ainotrophic mutants CB 69 and CB SOy tind ow
the distribution of methionine among the protem trachons and it
this iv influenced by change m the whole methiommne content,

Separation of protem subtractions and detection of spectail
bands which correlate with ot metlione content.

Intluence of glucose concentration. acraiion fever and yeast
carack tperinease resulation

Constract notapolumet DN A whnch encondes IMET and
26U GELO was imvohed o decivase h)\ll't'["\ﬂhitl() ol the
peptide and rzichey of the stractore. Insertn of polymet DN A

VRPN
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nto the vecter and wse tor transtormaties of CBN auvetrophie
mutant. Propagation of the transtormants and determinaton of
methiemne content.

Work Progress: We determuned methonme distnbution
between the n:g.xu protemn tractions tor foflowing yveast strms:
Rivadonortda latons . Candnida qdlicronondi, brewer’s yeast.
Ntccharomnes pastostaste, Moo karomivees cercrinese amd
o auvatrophue matants > cercviviae amd two auotrophe
mutants N cercinnae CB AT N Corevndae CB XY,

Greatest part of nmicthionine content was m all stcuns i the
water and alt - ofuble protem fractions 1Osbome | amd 2y wath
difterences 11 the ratie.

Onbs brewer's veostshows permease regulated SO uptahe.
AR Sace fraromrc e strams were glucose sensine Gt respect of
vichd Proteincontent ol veast ioniass was postin ey intuenced
by the increase of sezarconventration incase oF O callierstonad
ST and CB S ondy an high seraton nue . Increasad acraton
rate resufted adecrease w proteticontent of R clorezin 8O3 had
senoushy negate e etfecton CB 6T CB NS Coren e and did
aol cause iy changes in S passorianin.

Methionme content of weant was glocose dependent m
Sooeravnvae. CB 670 In both cases imcreane of 2lucose
concentration resubed i the decrease ot micthionine content at
highacration e, Canndicha giiflterneadi 312 showed increase
of methionine content ae igher glucose concentration.
N panteriame . browers yeast were nof glucose dependent in
vine of batch fermentation.

Changes in w hole methienine contentare paraliel o changes
i protem fractions 1and 2 inocase of brewer’s seast. O
suillicrmndi R 2lutinis . S pastoriamis batwere noteorvelatal
mcase of Moceretniae. CB 67 and CB 89,

Subtractonation of wter soiable protem tractions by SPS-
PAGE resulted ditferent protein pints forthe im estigated yeasis
and specitic bods seemediocorrelie with changes mmcthionine
vontent.

Forthe constructionot iy casteoncunmg the polymctencoding
DNA the tollowing synthetic DNA was ssothesized: ofigos
HPPA-Met Glu Wand HPPS-Met Glu Cwhichhadbeeninserted
o the peltlinker region of the pVTION U vector with 2u
plasmid replicon.

Atter transtormation of ol HRIOT cells the efficiency of
the ligation and tran-formation wis cheched by digesting the
minipreps. The restriction digest resusfied o 26 bp Tragment
which corresponds tothe size of the insented oligo DN

Aunotrophic N cereviviae CBONY was anstormed with
vector-polymet inseri amd with the vevtor only as welll For
selectionhybrids were srow nonuractiless minimad mediomand
separate colonies were propagited on plates for methionine
content analysis,

Results show that insertion of the phasnidresulted adecrease
in tetal methiomine i comparison o CB 8Y. Polyimet encoding
DNA hybrids were all increased inmethionine incomnarison to
the plasmid-hy bridkand 2 of them showed elevared met kevels in
compartson v CB 8. ihe onginal stram.

Publications:

Halasz, A.. Barath. \.. Szalma-Pleiffer, 1. and Bruwhi. C.V.
1993 Resulation of methiomine biosynthesis and 1ty
distribution between main scast protem fractions, 16t .
Spec. Symp.oon Yeasts, Mo 2326 [9930 Arhem (N
Abstracts po 1768 Yeast Newsletter XEALino, 2y p. 492500
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Abstract: Cellolar and vical oncosenes e nvolved
oo cancer. O baborators busbeenscorhinz onthe mechamsim
asseciafed fo homan cancer. an particular o merme-cen i
carcinoma ot extremels high merdence in Mevcan and T atm

112

\nertvan wonent and leakemia treguent i Children and youny
adudts. Inreluton to kathen o e fun e developed mcthodolossy
todetevteby PORtthe bur-abland PN T-E2 A rearmungements in
scute humphoblastie lethemizand chronic ~'r.mu|-\\u\ louhene,
we think that tis s neportant in \ll.l:.’ll\'\l\ and proenosis. With
FONRNT o utertie-ceniy carcinonue, we have found using
Southem blonthatoncegent: HPV typesarepresent i relitn ey
fow pereentage of Mevican wmors: thus, 10 Was interesng
Jdeternune it increasing the sensibthiny of the detection methad
thy POR tor example yincrease the pereentage of HPV postiine
wmors, of i a new e of HPV, or cellular onpcogenes. are
molved in these caramomas. The study of 1235 mvsive
carcinemas by PCR indicaiad that about M¥F - of the tumwors are
Pt Tor BYP-16 0300 HPV 2N appros 200, 5 o0 HPV 306
v The sdentitication of an carly marker tor premaliznant
Iestons tantibodies against ovoprotein E7 i patient’ s serann is
iy important step tow ands the control of this carcmoni and we
have continued research involving the detection of antibodies
against viral oncoproteins Eo. ET and cellular oncopreten Ha-
ras. Cellular oncogenes could e responsible for certun
neoplasias: we e found fraguent c-nn calteniions incancerous
lesioms and now weinvestigatad c-ms calterations inprecancen s
festons. the presence of HPV- 16 sequences integrated within e-
mve gene. and the kevel of mye protemns in cenvical Tesions o
deternune it a comelation could he established between the
observed comve alterations and gene overevpression. Our
Laboratony anals zed the mechanisin by which E2 vene prduct
of HPV repress the e pression ot carly virat penes. Wecompared
|lnuﬂ(r‘lll\!L‘L"l‘“k\[\.ﬂl“&ﬂ!\l[hLL"LL(“”h& E2 wansregulator
on the it ity of enital or cutancous promoters O, Gen. Virol.
TROE 1902y Finallhv o we continued with the anabysis of the
spevitic binding ot epathelial ennched nuckear facton tosequences
present in the control region of HPV and cyvtokeratin genes.

Inconclusion. we continued with researchonthe im olvemeni
of cellukr and virgsfoncogenes inneoplistas of ighincideace in
Mevice. We hope that these studies swall improve miethends tor
diagnsis, prognosis amd therapy of human cancer.

Background: In Mevico and Latinamerica. the incidence of
ulerne-cerv iy Carcinom represents about 307 of all mahiznant
Tmers i womet, constituting one of the main catses o death.
This is obviousts a major bealth and economie problem for a
Targe number of people. The deyelopment ot improyed methods
tordiagnosisandtherapy of alerine-cen ivcarcinonsiisetremely
impoertant. During the process of neoplistic transtormation the
epithehium of the wternne cerviv can give rise to e variety ol
clincally and histologicaily disinet enies. Uterine cervin
carcinoma has been found 1o be associated with one or more
npes of human paptliomasirus (HPV T is of great imporiance
o understand the participation ol the immuane system. the iape
of HPV imvolved and of cellular oncogenes in the Mevican
population i a vaccine against HPV s 10 be developed. In
developing countries there are few Virodogists and Molecular
Biologists: through this project we van train several rescarchers
in these disciplines and in modern technigques emplised in
genetic engineering amd immunology . We are also tiving to
divulze this knowledge among medical doctors and clinicims
both in Mevico Ciy and e other cities of the country.

During the development ot this carcinonn both celtular
oncozenes atkl anti-oncogenes are imohed. Usang Southern
blow v found that only about 307 of the wlerine-cervin
varaironis contned high rish HPVS Last year we emplined
the PCR technigue and determined that approsimatels 809 of
the tmmers Bad high ik HPV sequences. In addition, using
Western blotwe are detecting antibodies against ras iniinly in
premalignant fesonsy and gainst E7 oprincipally in malignant
twmorsy, By v habridization tor mRN AL and
ivnonohistochemisirs we are detecnng the expression of viral
and cellular oncogenes,

B reliation 1o the mechamsm by which the 12 peae product
o HIPA jepress the expression of BE6ad 7 onvogenes we tised
contranstectioneaperimentsand C AT assas s Forthe anady sis ol
the specitic DN protem binding we frequenthy use gel shift
assav s and toostprints,

Ohjectives:

Dy Assimrhate mew technoloss s i particular, we teeentls
developed the POR technology v by bndization i both
DN A or RN Avand smmunohistoche ST,

2 bormation of human sesotirees: weare fraiming araduate




amdundereraduate sitndents i MolecuiarOncology and Vinologs

3 Determanation of the molevular basis of uterine cenin
varcieni i particular the imolvement of viral amd celiudar
oncogenes amd of antioicogenes.

4 Transter of technology o other institutions.

Work Progress: We hid previoush determined. using
Southerm blot. that oncogenic HPV 1 pes are assaxciated toa bow
percentage tabout MY ) of Mevican tumors. There are at east 3
possible evplanations for this observation: TrLow sensitivity of
the methods vtilized 1Southem bloi: 2\ new viral ppe s
present in Mevican samples: 3 Cellular oncogenes or anti-
ocuzenes could be imobved inthe development f HPV-
nevative cenvical tumors, With regard o the fird possibilitn. we
anaty zed 125 utenne-carcinoma samples. using PCR and
Southern blot. It can be seen that for all vical tpes. PCR was
e sensitive (4880 IS4 and 112700 than Southem bl
(320X 1529 and 6.4« Tor HPV To, IN and 30h_respectively o,
Thus. by using PCR we were able to detect high ish HPV DNA
in about M. of masine twmors. n relabon o the second
possibiliny . about a year ago we sent 20 HPV nezative samples
to Dr. Gerard Oxth dnsutute Pasteur. Parisy since he agreed ma
vollaboration o detect new varal types in oue samples.
Unfortunatels . we hine been verny unlfuchy and it hnot been
possible <o far 1o contaet Br. Orth. With respect to the thind
option. we have continued the sudy on oncogene and anti-
aogene alteraiions in ulenne cerviy carcinoimas and cellukar
fines derived trom them. For example. a studs using 6ipvasive
tinors coniaining HPV DNA and 6 invasive tumorns without
viral DNAL indicated that m both cases c-mise is Treyguently
altered. This study is in agreement with previous obsertvittions
from our group (Ovdiz o ol 195710 In addition. we have
determined thate-my calterations are less frequent in precancereus
Tesions (224 than mcervical carcinomas 19505 Inafew cases
we haveaboobseryedihatthe Rb 2ene isaltered mutenine cervin
cancer.

In paralie! with these studies we have continued with
evperiment relatedioc-myc expression. Weemploy ed Northern
blor. Western blot. i i hybridization for mRNA or
immunohistochemistiy . e some maldignant or prealignant
umors we obsensed m-myc overevpression.

By using PCR. we hinecontinued a molecular epidemiologs
study onthe presenceand i pitication o HPV in Lirge populations
tapproy. S00samplesyincollaboration with the National Instisute
of Public Health. Cuernavaca, Morelos, We had to use the b-
globin gene amplitication as an intemal control smee many
samiples teery ical serapesicontained a PCR inhibator. This study
in in progress amd we stilldo ot know iF the HPV positive tor
negative s samples are from clincally normal persons. highrisk
pepulations. CIN or Invasive Ca patients.

Finally. we made some progress oi the colliboration with
Dr. Luiz Gissmani Heidelberz. Genmany related o the presence
ol antibodies against HPV-16 proteins B4, E7y and p2ins in
seris from patients with cervical cancer. .\ higher prevalence of
sera with antibodies 1o p2Irs wis obsenved in patients with
premiadignant lesions than in heakhy individuabs, Antibodies
against HPV-16 oncoprotein E7 were detected in a higher
proportion of cenvical cancer patients compared to patients with
CIN or normal individuals,

Publications -

Leyva. M. Gariglio, P.. Rangel, 1..M.. Ayala, P.. Valdes, J.
and Orozeo F.. 1 1993) Expression of sequenves related 1o c-
mye in entamocha. Parasitology Research 79, 153159,

Gariglio, P. and Salcedo, M. Molecular genetics of uterine
cervivcarcinonin Insolvementolic-my concogene. Submitted
NV Congress of Anatomie and Cliniead Pethology,
October 1993,

Rangel, L.M., Ramirez, M., Torroella, M., Pedroza, A,
fharra, V. and Gariglio. P. Multisiep carcinogenesis and
genital papillomasirus intection. Implicaticons tor diagnosis
and vacdines, Submuticd Archives of Medical Research,
November 1993,

Mendoza, 1... Ramirez. MUT, and Gariglio. P. Alieraciones
molecularesde c-my oy comos encancer mamario. Submitied
@l Revista de Salud Publica de Mevico, Lmvary 1994,

Gariglio, PP Oncozen vas y cancer humano. Submitted Revista
Je Salud Publici de Mexico, January 1994,
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Gariglio, P. Bases moleculares del cancer humanoe. Virus 3
cunver. Submitted Revistade Salud de Mevico Januany 1994,

Gariglio, P. Genetica molecular del cancer humano. Vins y
cancer. Submitted Revista Crenciay DesamilloCONACY T
Junuan 1994,

Networking: As indicated i the proposal. our group has
been assimilating new technology i awolecular Yology and
seretic engineenng from ditterent laboratores (P. Chambon,
Strasboune: M. Dahmus, U.C. Davis: M Yanin . Pasteur Institute:
T. Benjamin. Hanand: L. Gissman. Heidelberg). We recentiy
deyelopedthe techaologs forin sine hy bridisation tfor buth RNA
and DN AL immumohistochemisiny and PCR: we are now inthe
process of tramferming it o ditferent Institutions: ab in Mevco
tNationad Institute of Public Health: Natonal Cancer Institute:
National Medical Center: eteaz b in other countries (INOR.
Cuba: National Cancer Institute. Rio de Janciro. Brasil eteo.

We have trained students from hospitals. clinies and
Universities tn Mevico. In addition. our grocp triined Madely
Ramires from INOR. Cubaand Monica Pereira from the National
Cuancer Instituie. Rio de Janeino.

We hine continued the collaboration with Pasieur Institute
N Yaniv L Lovola Unisensity (L. Gissimam, Prnceton Univensiny
(R. Weinman). Hanard («T. Benjaming. NTH ¢J. D Paole),

tDae 1o limited space the figures and tables are nor included
ity Activies Report
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Abstract: The study of two ditTerent proteinacesis enzyime
inhibitors protease and alphaamy Gse inhibitors )L ison progress.
They both hine been isolated. puritied and are being partially
characternized.

In the case of the protease inhibitor. this shows a double
tunctiontusually knownas double head inhibitors). recognizing
not only inpsin-like enzymes. but also chymors, pain-ty pe
enzymes. This propeity could be important. considering their
possible role in the plant defense amray of the plant.

Another unusual property consist of the formation of
oly gotorms, which could constitute a 6 pe of biological control
of the enzy ptatic activity,

A for the amy lase inhibitor. this protein has abo been
isolated and partially purified from the flour of tepary beans
seads. by ammonium sulphate fractionation. different 1y pes off
chromatographic procedures. including affinity chronatography
tas deseribed in the work progress section).

The inhibitor belongs 1o the albumin ty pe of protein and it is
very ikels by ity behavior during the chronutoxraphs on
concamn ahin, a type of glhveeprotein,

From the amy Eses tes ca o it only recognizea that the
beetle Tribelinn castanem

Ohjectives: The seneral objectives o this projectis to find
new natural proteinaceous compounds, with inhibitor activity
against amy Lises and proteises from ditterent sources. which
could partivipate in the defense 1 echanisms of plants.

The spevitic objective consivis in isoliting, puritying and
charactenzing the proteinase and the ams Lise inhibitors presemnt
0 the seeds of Tepars beans.

Background: The desclopaent of new technologios for the
introduction of foreign genes into a specitic plant tissue. has
increased the interest for the identtication inplants ol new genes
which could confer resistance o the most important insect
infestations. For thisreason the study of proteins which participate
in the defense mectumism of the plant, has e become the target of
difterent studies.

Among the different proteins relsted to resictanee toinsects
and to some plant infections, e the enzvine inibitors,

Nourally ovcurring proteinaceus enzs me inhiitors are found
v a wide variets of plants and animad tissaes. In the present
project we are interested inthe protease amd i the amsfase
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wene exprossion. Genes expressing only during ripening will be
psolated and analy sed an the molecukr level, Qur model syostem
ix the mango trut which s particulardy susceptible oovermipening.
The information derived trom such studies will provide the basis
for biotechnology of fruits that will mtluence agricultural.
storage and marketing practices alihe. This project represents the
first step in that direction.

Background: Fruit ripening is a compley provess regulated
during deselspment. §t iy usually accompanied by dramatic
increases in the respiraton rte of the tissue, and in ety ene
production ¢Bide. 19601, These events are only o external
manifestations of @ series ot internal biochemical reactions
which retlect a pronounced metabolic activits. All provesses
during ripening are probably associated with alterations 1n a
number of ditferent ensyime activitios and at least in some cases
it has been demonstrated to be that the case t Brads L 19870, Inthis
sense there s good evidence that the appearance of partivular
enzvine activities is determined by control oif specific gene
evpression.

Fruiis are normally active in RNA and protein synthesis_as
has been showa by some leboratories i omato « Rattanapanone
eral 19771 apple (Lay-Yee e af. 19901 and in mango by our
laboratory 1Lopes-Gomes and Gomez-lim. 1992b). There are
abo specitic changes i the mRNA populations during the
ripening of afl these fruits.

One of the main indicators of the guality of fruies is texture.
This refers to the degree of softening that the fruit has reached
during ripening. There is enough evidence that during sonwato
softening extensite degradation of the middke imela oceurs
1Crovkes er al. TYS3). This structure serves as cement between
several cells and theretore its dissolution is thought to cause a
mijor change in firmness (Themmen o7 afl. 19821 As the main
component of this structure s pectin (Tucher and Grierson.,
19871 the ensyme that has received most of the attention is
pectinase or pols galacturonase 1PGo.

It has been suggested that PG s the enzyme responsible tor
frust sotteninz (Crookes of al. TSI, Themmen e .. Y820,
Furthermore. the tomato mutaints 7isrpor, amd Nrwhich do not
soften significanidy produce vers hittle PG e Della Penna e o,
1987). Tomato PG has been cloned and sequenced by several
sroups (Della Pennaeraf. 1956, Fricrson ef al. T986). Recently.
work with transgenic plants has led o the role of PG in softening
being questioned 1Seaih o7 o, TOSS. Giovannont ¢r al. 198,
Fruits of plants engincered 1o express antisense PG mRNA
produce only 10 of the normad level of PG during ripening
(Smith ¢ «f TUSK). Despiic this reduction no difference in
compressibility with control fruits was observed 1Smith of ol
T98X). When a line of tomato mutant timwas transtormed with
achimeric PGunderthe directionofanhy lence-induced promoter.
there was nosignificanteftecton frit compressibility inrelation
tocontrof truis~ when PG was induced tGios annoni o al. [989).
The induction of PGin rin did not complement the mutation
although the rin mutant may be plettropic. These results hine
suggested that PGisnot the primany determinantol frurtsoltening.

Othercellwall-related enss meshas e received some attention
in the past. Tomato pectin meths | esterase tPME) has been
clonedand seyuenced and its expression studicd during ripening
tRay e al. 198X Avociudo cellulise has also been cloned and
sequenved tChristofersen of ol TUS3 In these two cases the
ey e activities are notas Closely correlated with softening as
the activity of PG although celluliuse does increase during
awsovado fruit nipenimyg cChnistoftersen eral. TOS4H. Howeverthe
evant role these enzvimes Tullib during trut ripening is ~ull
vontroverstal. Genetic transtormation of tomato with the PME
and cellalise i vhe antisense orientaron have produced fruits
with fevels dramatically reduced of PME and cellalase activity
but there was nodifference incompressibiliny withcontrol fruits.
justas with the experiments with antisense T3 CTienan e ol
1992 Fray and Frierson. 993,

Eihylene is the most important aceelerasor of It nipening
tMeGlasson, TS5 and theretore the enzyines rebated o s
syothesis s e beenin the focus of imterest o many laboratorses,
Several genes fromvarious plants coding for ACC sy thase bin e
Been cloned which has alfoswed the anals sis of NCC synthase at
the molecolarleseliSatoeral TOSO NV an der Stracten efal. 199,
Kende, 1993 This enzvme s Tikely o be the rate imiting siep
i the pathwas . Furthermore the zene coding tor ACC oxidise
also called the ety lene forming cazvme tEFED has alse been
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rofuted and seyuenced trom dittferent plants cHamabon ez ol
1990 Kende. 19930, The transtormation ot torate w ith the Latter
eene inantisense resulted ina reduction ot up o974 methylene
production by the frunttHamilton er al. 19901, This defayed the
sottemng significantly. The application of exogenous etin ene.
on the other hand. restored the normal sottening pattem. Itas
likels that the ranstormation of omato i teh antisense ACC will
have a similar resalt. These eypenments line confinmed that
ethy lene production by the fruit is a major cause of ovempening.

Mango frant has been the Focus of study by somie laboratories
n the past. There i~ a solid biochenucal basis tor this fruie. A
aumber of enzymies activities have been reportad o imrease
during truit ripening treviened by Matton erall 1975, Among
them are PG cellulase. imvertine. sucrine phosphate syathaese.
phosphotructohinase and a-amylise. In addition. it has been
pokated an inhibitor of wome enzy mes from mango tMattoo and
Madi, 1969 something never done inany other truit. However.
there i~ virtwadly no studies on the molecular biojogy of mango
truit Apening. We have shown in our laboratony that dunng
nipening there are changes in gene expression. and that they can
be detected i proteins ssthesized both 22 vive and i vin o
tLopes-Gomes and Gomez-Lim. 1992b). The present project
was proposed as continuation of this work with the isolation of
ripening spevitic genes.

Objectives: Overall aim: isolation and analysis of genes
imobhved in mango fruit opening and softening.

Spevific objectises:

Ereomstruction of a CDNA Tibrany from ripe mango fruit

2y isolation of fpening-specitl

3 study of the expression of ripening genes,

Wourk Progress: The ting stepintic projectiny ol edobtaining
suitable plant matenial o prepare the libran form. We have been
obtaining the fruis from a research station in Veruerus. The
station keeps a large germplasm of mango plants. besides doing
researchin vanous aspects in mange horticulture. The materials
are well presenved and looked after. We have only been tuking
truits from the same tree which is 14 vears old. Inonder o asses
properly the progressofripening we decided o measure ethy lene
production since this Isanaceurite parameter oy aluate npening
tTuckerand Grierson, [YST), Nowaday sethy lene determination
v simple process by gas chromatographs

We ook fruits producing ethy fene at mavimum rate and used
them to prepare poly A+ RN The RNA looked intact o
clectrophoresis, We extracted RNA from nipe and unripe fruit
andinvrrotranstated it The ranslation producis clears showe:)
ditferences in the mRNA populations wiveen the unripe and
ripe Truits, Total proteins were abo extracted from both iy pes o
truit and the results were consistent with the atorementioned
results. These results are in totad agrecment with thove obtained
wsing other truits 1Rattanapanone of &2 19770 Christoffersen
et al B9S2 Callahan er af 1989 Lay -yee ef al . P99 Gomee /-
L and Lopes Gomes. 1992b).

The hibrary was prepared using common procedues tGubler
and Hotfman. 19831 and the vector used lambda ZAP 1L s o
versitile phage vectori Shorteral . 198X whichcanbe converted
intoLplasmid formy. This allows casy handling. A section of the
fibrary was digested with Eco RIE and analszed on gel
clectrophoresis. The hibrany contained inserts ranging in size
from 300 1o > HK0 bp. This range is very convenient for our
PUrPoses.

A prehimunany sereening was carnied out using (wo
heterologous probes: Apple ACC sy ntbaseand Avocadoceliulase.
These genes have been shoswn to be imvolved in fruit ipening
VChristortersen of al L TOS4: Yang and Hoflman 1984 Sato and
Theologis, 1989 Dong el 199 rand thatis why we decided
o use them. Several positives have been isolated from the
primary sereening. The sereening with cellulise yiclded similar
resulis, Further sounds of sereenimg are in progress with both
probes.

in the orginad proposal, the work plan included  the
voenstruction of the hibrars during the first s earat the preliminany
sereeming. In this sense, not only hine we completed the
constructionof the hbrars . butalso we have started the sereening
wnd obtamed prebimpnars positives, For that reason we believe
thatourachicsementsthis past sear were besond ourespectanon
Weakwo e published two papers on the prelimimary stages of
our work. We have not published any of the results obtained this
past sear pecatise the work s clearly not complete. We would
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Iihe to continue the vork which will bastcally comint i the
savoiid veur i the soreeniie of vur bank to ook o s vt
unidentiticd ripening genes as well as other known semes. We
believe that we bave done a successful start of ous woek and
would hhe to contimue it Cleardy the work necds completion.
What we proposed tor the second vear was the solation of
apening-spevitic genes amd the anals sis o their expression. In
additon. the zenes olated wall be seguenced o coatinn the
wentitication. Our tutare plans are as follows:

1 To sequence the chones obtained with the ACC syathase
and cellulase probes to contirm the wentilcation.

21 To continue with the sereening using o apprxches:
ditterential soreening and soreening with ather probaes spevitic
tor apening such as ACC ovidase and PG By dotng this we wifl
be able to tolate pening genes oot previoush charctenzad
and penes with o well detined role sin npening.

31 Toseyuenwe the clones obaired. A computer search wili
be subseyuentiy performied o i and ident:ty the product they
code for.

4 Tor perform expression studies i Northern blotsy with twe
Cclomes 10 sudy the time coune of appearance. The orzan
speviticiry will abw be looked at by Northem blots using RNA
trosm other organs e leaves,

»Te \lud} the etievt that simub e wounding have onthe
expression of the clones solated. We will be analy sing mRNA
levels in Northerm blots.

OVEREXPRESSION AND SECRETION OF GLUCOSE
ISOMERASE OF 8. VIOLACEONIGER AND
S OLIVOCHROMOGENES

Principal Investigator: Samir Bejar, Centre de
Biotechnologie de Stav. B.P. "W 3035, Sfan. TUNISEA.
Tel: +210-3-272110. Fax: +216-4-275970

UNIDO Contracr No, 92 21y

ICGEB Reterem o No. CRP TUNY] -0

Keywords: slucese. omerase. Streptomsces proaeler.
\i:_'ml'[\'pii\b:

Abstract: Using the promote probe sevtor pUTS32 1Rey s
o el 1989, we have succeeded i solating some new sMrony
promoters. Wehave rapidily focusedourintereston the strongest
one called PE This promoter expresses phleomy cine resistaree
more cfficiently than the strong promoter of mel operon. To
evereapress WA genes the P promoter has been cloned belund
the WIN wene of S, viohacconiger and S, olivos Iromuoezenes
strams. Thes fed to s strong and constitutive expression of these
genes. To avord istability of plasiid and glucose-isomenise
activity the P I genc ol S vl conrger hasbeertintegrated
it the chromoesome of the Fatter. using the integratise vector
PTSSS i Smoknna et ol 1IRYL The resultunt CBST strain has
tourtofive fold higher glucose-somerase activ ity inthe absence
oy lose compared to that of strain SV tully induced by sy line,
In awddition. glucose-somerase specitic activity of CBST strain.
ncreases it the sevondars grow th phase. incontrast o wild pe
ard SV mutant stiuns, The P promoter s carmied by o
tragment within 12530 pb. Deternination of the seqguience of this
trazinent has been done. Analy sis o this seguence enables us to
vharacterize potentials Open Reading Frames 1ORE) truncited
in their 3 ends. More analy sis of this sequence with subcloning
and deternination of sErt IrRnscription point are i progress,

On the other hand, amd in order 1o 1y 10 seerete vylose
romerase activity, we hancobtainedthe oligopucleotides which
will be tsed to pertormsignal peptides. Clomng and cenfication
of the sequence of these oligonacleotides are i progress,

Background: D-Nylose nomenise (XD abso known s
D-glucose momerase 1GE s akey enzyme used tor production
of sweet bigh tructose ssrups trom starch hydrols sates o corn,
vr other coreals. Because of the commercial importance of this
activity, several D-avlose solmerises have been studied. their
zenes Cloned and sequenced. In the SWISS-PROT data base
Release 260 August 1900 there are 21 microbial sy hine
somerase v LV genes, catalogued.

In mostcases. the expression of the vy I gene s induced by
whnc ordersatives, e B sl 1 coli, S nphiioim
anid ermuisacgiann s HBS. Uahzanionof sy lose tormduction
comsiderably mcreased the enzyme cost at the industnal fesel.
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This cvonomie ant has prompeed the contnction of deans
hav g comstituin ¢ W lose isemerase activiaty . The A pene ot
Movsodu conrzer ts absoindocad b ose iNarced erall 1957,
frvnethis zene s imvols ed. waith others, i fene uttlezation as
the carbun source. The region camying the vylose catabolinm
senes b been clomad «Marcel er ol T987) and e WA rene
charactenzad and seyuenced tDrovourt o af. 19881 This entire
region was alvo idependenthy segquenced (Bewr and Tiraby
unpublished resulis), The anabyvais of this seguence enahled
chaructenization of the WIB ceae which starts 193 bp n the
oppanite direction of WA zene. A third Open Reading Frame
tORF X0 behind 11 B and in the sanie onientation has been alse
wentiticd (Tiraby of af. 1989 and voincides with a repuiaton
rezion. ~hanny strong Botiology tdata s showm with the
Aene operon repressor of B bl tKecuser or al. 1989, X1
ot N, edives fromgenes isabo used inmdusinal wake. The kaser
shows 2 pre imteresting catahytic property than that ot 8.
vieducconizer Jospite the amino-awcid sequence homologies
between e twa proteins § Tirabs o7 of. 198, XT ot both strains
o tophamic and used as immobt i zed my celumeat the imdustrial
saale. Nevertheless. others are usad as immobitizad puntied
enzvmes sitee they were naturally secreted. Besides studyving
nany natural secreted pasteins i the Streptoms ces haad permastted
to have prore infomation about sgnalpeptide which mediated
secretionol these proteins. Ay pical Streptoms o signadpeptide
has 30 amime-avids with a terminal portion camying positneds
charged restdues. an by drophilic part with S to 20 residues amd
anuncharzed C-remunal portion containing the cleasage site. In
addiion the number and the ponition of charged residues hane
breen studied using the rendamastat secretion ssatem «Sihe and
Engels. 199t

Objectives: Both XI of S violaceonizer  and
N, edivendiromogenes are crytoplasmic and inducible by xy lose.
The use of Wilose as iductive substrate ona large scake leads 1o
animpertantincrene i the enzy o productioncostof enzy mes.
Our principal it s o construct new strains having o strong.
comstructive amd stable slucose omerase activity . We are alwo
planing_toin o secrete thisacuvity by coupling BiA genewith
a known or suathetic signalpeptide which will be performed
attercompilation ot some know nagnalpeptides. Tooverezpress
buth vy LA zenes. they willbe cloned dow nsireamol anew sirong
streptomy ces profter called PL Inorder tohase astrain having
astable G activan . we will iy o integrate the PE - gene
nto the chromosomie. “haphazardhy 7. or by uang the pTSSS o
speciilhiniegrative Streptomy ces vector tSmohpivaeral. F9%.
The prometer PLis ven imteresting since it s stronger than the

“reputed strong” promter of the mel operon. This Bas urged us

W determine the nuclastide sequeiee and the rnseription
maition ~ite o o better chanwterization of this new promoter.

This project is an extension ol large subject desclopment in
the CBS which consist in the claboration of o provess for the
ensy matic transtormiation of starch contained i w heat gritsinto
shucose origh fructose sy rups o reduce Tunisia’s sugarimporns,

Besides and in general. this enables us 1o hine o strong
Streptosny ces promoterand afunctional signalpeptide. Therefore
i would be ol great importance for seercting heterologues
proteins by Streptomyees and for other present or future themes
deseloped in the CBS Liboratories,

W m-k I’rngrr\s

b y omoler. Inorder
0 Nvl.m new promaters, we e used the promoter probe
vector pUTS A2 based onthe phyfeomy cime resistance and SV 1D
as hoststran. Atter cloning fragments with 30010 ES00hp from
partially SaudA digested chromosomic S vieoka conrger DNA.
we have suceeeded i nolating some plasond conferring aligh
Tevel ol phy leoms cme resstance. This plasiiid s an insert of
1250 bp carrs ing o promoter called PE This promoter confers o
phicomycine resistance ' CMEzGhmg/mlyngher that the reputed
strony promoter of el operon (CMEz40me/mb cloned m the
S sedtor.

2 Comtrintion of pew strais s g o Siong, consyiuby g
amd stable glucose-omerase aciin ity

Insertion of the WA genes downstream of the P
promoter: [n onder totest the abiliny of PEpromoter to express
both v EN renes they were Cloned. Trom pre-evastent plasmsd.
downstream o the PEpromoter i the pOBS | plasend Webae
stcceededmobruning iwoplasiids pOBSOorS vl comee
and pOBSS Sor S ofnve Inomogenes which comnplement the




WiA-mutation of SV amun o Marcel el 1987

ln additton, SVHVPCBS6 and SYHVPCBSS strains hune
sy andooisitetin e gluiore nomenine ictivities in the preence
of aselective pressare sthiostreption .

Integrate the PI xy1A of 5. risiaceoniger into the
chromosome using the pTSSS special integrative vector: The
fragment of plasmid pCBS6 horbounng P sene was
puntied and heated with linearized pTS3S vector. The hganon
mivure nas wsed to transform SV 10 protoplasis. and thioR.
W hone ponitive clones were searched. We nolated some clones
that have both stable \vlose positive and thiostrepiionR
phenoty pes avenatier long culivre witheatany selective pressare.
One of these clones called CBST was used tor turther studies.

Stability of CBS1 strain: CBS1 vrain was cultivated for
mowe than H0 generations in liquid media kacking thiostrepuos.
Plating thi~ culture on ~olid media both with or without
thiostrepton. showed that 10F: of clones were thiostrepton
resintant. This situation contracts with SV IVpCBS6 ~trun in
which rhe myjoan of clooes kst both their plasmuds and
thiostrepton rovistance atter the same penod of culture in the
abremce of selectne pressare. The stabihity of the CBST strain
provesthat P A senecumied by pTSSSvector wan intezrated
wrerersibhy into chronwmome. This interration w as abo ventiad
by Southern blot hy badization.

Ghacose isomerase activity of CBS1 strain: The sicld of
intracellular G ntivity r~trained in mycelium of CBS1, SV
and SV+ e Marcel o7 wl.. 198T) were measured afier 48 hrs of
culture. We have found that G bomenase .L'(i\il\ of CBSH
~rnn s constitatin e and approvimatelys 4.5 and 7.5-fold igher
than SV and SV + respectively . Studving of pmdudmn Kinctics
of G ptCBST and SV FpUT206 <hows that the activaty of the
B irain increases regulary up 092 hours. This contrasts with
the sifuation encountered With SV 1 and abvo SV+ (Tiraby eral.
1989 This difference could be linked @ the nature of the
promuter. P1ior CBS1 strain and natural promoter for SV and
SV+ vrains. This could indicate that P1 prometer is particuiar
bevause it is evpressed duning both the primary and sevondan
metabulite growth phase. The possabatiny that there s nnre than
one transcriptional activity in the fragmen: harbouring the Pl
can not be ruied out”. Determination of the seyuence of this
Fragment and the start transcniptieon site should give information
about this new Strepromy ces pramoter.

Integration of Pl-gene v 1A by recombinant: Construction
of CBS2 stirain. Toavoid utilization of pTSSS which is patented.
we have ried o integrate the PEas A gene without using this
vevtor. The SVHVPCBSS strain was cultnatad for several
genentions without any sclective pressure.

After plating this cufture 0 solid madio. the magoritny ol
clones hind lostthiostrepton resistimee. Neverthicless wesuccenked
in polting very few clones which remaned thastrepton and
stline plus. One o these clones tCBS2 st has a vy lose plas

and thiostrepion stabie phenoty pes neardy the same as that of

CBSI1. in the absence of selecuve pressure, We helieve that
PCBSK has been integrated into the chromosomie. Nevertheless.
alter more that 100 genertions of culiure without selective
pressure. we are able todetecta nunor proportion of tree plasmid
n xhiiion e the imtegrated one.

Determination of the sequence of the fragment carrying
PI promater: The fragment carrying Pl promoter’ was
subcloned into MI3 denvative vector, DNA sequencing wis
done by the dideony chan-termination method. Anals sis of this
sequienee enables us to characterize potentials Open Reading
Frames tORFY tincated in their 37 extremitios and situated on
the same side of phicoR gene resistance in pCBS T eonstnuiction,
There may beatranseriptional fusion between ane ot these ORF
and phlcoR gene in pCBST context or sy LA genes in pCBS6 or
PCBSX contest. Analy sisof 3 region of the « ORE did net allow
us tocharactenze evident promoeters. Teis nosticed that there is no
comensis sequence forthe Meepoms ces promoer. Nevertheless,
more analysis of this sequence with subelonmg and a
determination of the ransenption staring point (in progress)
will pernnt sis to identily thetse) promoterts),

Syathesis of signalpeptide: To synthesize the both
signalpeptides (e projecnn. 2 obizonucleotdes have been
pesformed tby Genset. Feancer tor cach ol thens, Bachcouple of
oligo hase 14 bases of homology, The sirategs used s o
hybridize the two oligo betore filhing the recessed 37 termm by
Large DNA polymerase fragment. The resulting reaction product

Collaborative Research Programme

will be clonad toto MIS dernatine vevtor ad the clones having
the comact seguence of signalpeptndes will be selevted on
porgresse. Besdes we e seceeded i creating an Neol
revriction site into A TG amitiaton of S b comger WA
wene. This will permit us to couple ~tgnalpeptide 1o WIA gene.

Publications:

Bejar. S Belghith. K. Gargouri. R. and Ellouz, R.
Comtruction of new strns of Sireptoni ces violaceontiger.
having strong. constitutne and stable glucee-isomeraee
actin ety Subnuitied to publication in Applicd Microbiolowy
amd Bn!c\hnu!u-'\

Bejar. S.. Belghith. K.. Ben Messaoud. E.. Ben Amar. R
Kammoun. R.. Gargouri. R.. Ellouz-Ghorbel. R..
Mezghani. M. and Fllouz, R.1 1993) Provede de tabrication
Je Strop dlisogluane ineclange de gluvose of de fnatoses.
Brevetr dnvention (Patents. SN 93.087 INNORPIL. Tunisia

Bejar.S.. Belghith. K.and Fllouz. R.1 19931 Gluane homerase
de S violaceonizer: Aspects Fondamentau et appliues. In
press i Archives de Finstitur Pasteur de Tums tne. 71 vol.
120 pour le Centernaire de I'lstitut Pasteur Je Tunis.
November P93

Networking: Laboratony of Prot. G. Tiraby. Applied
Microbioloey & Genetios iboraton . UPS 1S route de Narbonne.
Toulouse France.

Labucatony of Dr. M. Guerincau. Institut de Genetigue ot
Microbiodogie. Universite Pans Sud CONRS. URA 135 Bat.
0. 914035 Orsy Ceden. France.

PRODUCTION OF TRANSGENIC POTATO PLANTS
RESISTANT TO POTATO VIRUS ¥

Principal Investigator: Radhiz Garpouri. Cenire de
Biotechnologie de Stax. B.P. W™ 3038, Sfax. TUNISIA.
Tel: +216-3-272110. Fax: +216-4-275970

UNIDO Conmtract Nev 92 220

TCGEB Retereitce No . CRP TUNYTA2

Reywords: transtormsion. Azrodicferiton onefaciens. virus
reshianee. coat protein

Abstract: Potato virus YPVYis one of the most impurtant
virus infesting putato in Tunisia and all over the world. The
wajor aim of this project is to overcomie PVY iafection i potato
plants by producing transgenic plants expressing the viral cout
profein or an antisens ribozy me-like RNA sequence. Therelore.
a ¢DNA comesponding 1o the coat protein gene of a Tumisan
volate of PVY 0 was synthesized and amphitied in £, coli. Gts
insertion into a yector between the CaMV 35S prometer and the
3non polyadens fation signal s being pertormed. This Latter
vectorcontains absoareporter gene (GUS orban forsefection of
transgenic plants,

The second part of the project aims fo express an antisens-
RNA ribozsmie in fransgenic plants. Sice the position of the
GUC triplet trecognized by ribusyme for RNA cleasagerin the
5 non translated seyuence of two different isolates of PVY s
ditterent from one o another. it wis necessary o sequence this
part of wenomiic RNA of Tunisian isolate. Theretore. the ¢cDNA
corresponding o the 57 non translated 200 nucieotides of PVY
was syathesized and cloned into £ coli. The sequence of this
CONAwiThe determined soon tor sy athesis of the comresponding
ribusyme.

The transformation will be medited by A el iem
ssalem,

Background: PVY s the type member of the potyvinis
group. Consderable eftorts are being nvde all over the world o
overcome propagation of this virus, Coat protein gene-eypressing
plants have been obtined from other viruses treviewed in
Bewwchs erad . 1990 Ann. Rev. Phyviopath., 28, 4358 Transgenic
potater plants tvar. Russet Burbanh ) expressing the cout protem
rene of PVY strain ot PV Ton hine beenobtamed thavwson eral..
1989 By Technol 8. 1271, The expressionby transgenic plants
of antisense RN corresponding (o viral sequences affords
cither no peotection of poor prafection of the transgenwe plants
aganst anfection swath the related virus (Powell er ol 1989,
PNAS. X6, 694 The itraduction of an antisense ribosvine-
lihe RN Antoihe plant genome isanew approach tHaselof anmd
Gurlach, TOXS. Napure, 338881989, Gene, 8243 Maddos.
FOR9, Nature, 342, 0000 Haselot? amd Gerlach (198%) have
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cellobtolindr dases addendeslocanases wbon sron son cetlubonee
sebstraies. Celinlodvire cnzymes have been tolated e
homezenarty by wed Ditranen. v exchange chromuatography
chromatotiwusing and prepararnee namee PAGEH

We have charactenizad by chromatotocusme and natne
PAGE mue dinnet beglucosidases wotiniines, Howevero they
have summdar NUW . deteriesad by SDS PAGE. siilar amine
and comipyeitien and hinctie chansctenistios. Two difterent
celthbobndrolises vttt (CBHE and CBH D were abvo
charsvtenizad. The ditterad i ther MUW  animo acid comipesition
structure and ghveosulatnen, The kinetie chanscionisiios ot these
twer ceflobohvdrolases are also distnct. Cellobune inhibiad
vompetstnehs the CBH Tactivn and has noctiectat 00 mMon
the CBH vty The endoglicanase 23y KDapunticd by this
tevhngue shosead miore mrerestmg properties for seine industriad
applications than celivbiohy drolases Towas more sctive agansg
enstaihie and amorphous ceilubose i large range of pH oand
temperature. Both cellobose and slucone have e ettt on
eiderlucanase activity . Cellobiose was the major emd prosduct off
cellubng huadroly as by othe tuo ceflobiohyvdrolases whereas
vellotrione. collobise and slucose were the emd products of
cellulime hvdrobysis by endvslucanase.

CBH Land CBH H actad synereysuically o ettect eniensne
hadroly s of cefiuhne but endoglucanne acted syacrgistically
only with CBH L.

These enzymes puntied 1o homogeneity were used For the
determinationof sonmie peplick soguenves withavies toprepanng
the commespoding olizonuclentides. Thewe oligonuciostides
wouldbe s usctul matenal neelect clonad genes m both senonue
amd DN Vhanks After proteolysis ot CBH Eby the VNS protease
and CHH I by the whymotnpsime we have puntied and
seyuencad i opepirdes trom CBH Land i e peptides trom CBH
IL Two shigonuclentides corresponding o the CBH 1 peptike
have been santhesized and used tor PCR and Southern
CAperimenls.

Cenonue bank s consininion and solatsn et tn o balugosadase
Al e resubaben sotes: Tao penomic banks have been
comntructad in plO Y one form the fungiis P20
from the non sdenteticd foval stranc A E2S ca Streptomaces spe.

he tunconal sereenmz ot these bank~in kol DHSalpha celis
has beentapplicd using chromosenic and (Tuorosenic substrates
1 NGlu: 3-Bromo-4-Chlero-3-findolt B E-2-DGlucose and MUG:
Mothal Umibelhy plicry b -4- D Gluceser tor the b sducosidase
awtnvy . Conzorad stnming of MO plates tor the endoziucanse
ad MUC oNetha ] Umbellyphennl-b1-d Cellobrner tor the
wwoslucanse activaty. Four clones expressing the b glucosdase
activin an /ol e beenisolated. One rroethe £ooneanann
bank. samed p AT and three from the bactenial bank. named
pL LT These merts difter trom cach other B length
rrespevtineds about T2 Rbo restriction map and hy bridizatnon
pattern with the 1.0 1235 senonne DN

We have sequenced the beainnming of the pALT insert and
lound anepen reading: trame. m frame with the LaeZ zene ot the
vevtor resphanmg the oxpression of an sach cuban ot gene m
I oo Onver the tour humdeed bases sequenced. ahigh cortent
of Threonme cabout 307 charactenizes the deduced protem thae
did nathow any somdanins o the known b glucosidases orother
sequences ot the Ssoss-Protesns hank. Moreover. the Southern
.lll.ll'\ sis with the P AY I [‘fl"\’ revaated the evistence of two
zenes i I on il senomes.

bt oo contams aeripiic b operon wiich becomes
deerypuficd atier insermien oban IS s the promwsier e gion ol the
wene. We have obtaned trom Dro Steinmets two very useful
strms, both bear wiantezrated prophagse contanimg the
b ealactosidiase reporter cene ehind the PR promoter 1PR:
promoter of the b Foperon conteobled by antdernunationybutin
oie of these strams, VEVTA2 the bl lovus s deleied and i the
sevond, MO0 the b Loperomasdecny priticd by an IS isernon,
Phe transter of pALE pb N pl v and pb T MV (R2
ablenscd o to conclude that p M T etrom Pemer bm bankovand
ph A rom Streptomy s banbo encende reatls the b clucosidase
ac Oy sice they mn e o MEN TS 2 the capacis tohvdrolyse A
b Ciucosndes such the NGlaand MUG On the other hamd. the
otherphistmrdsipl VEandpf AT vdadnotconter s abnlins tothe
MA T2 wran Thes smoudd probabliy ot i DHA dpha, by
disturbine the reculation of the covptic bl opaon ot 1o
ciabhinz i tobe s ebed Ndwuch, thes did et enbance the
Iealactosndase expression trom the PR promotecm neither VA
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200 nor MUV TSZ0Sathe derezulaten tunction sharad by these
e prasmids remans o be cluondated.

Publication:

Hadj-Taieh. N\ Fllouz-Chaabhouni. S, Kamoun, \. and
Ellouz, R. (102 Hudrobaoe etticiency of Por s
ensnaesy cetluloser Kimetie aspects, Appl. Nicrobrod.
Broteviud, 370 197210,

Ellouz-Chaabouni. 5. Hadj-Taich. N.. Mosratic. R. and
Ellouz. R. 130 P o1 e cifurres oellulase: o turther
wsetul system. Enzvmie Microbiol, Biostechnol. caceeptady

Ramoun. \.. Belpuith. H.. Hadj-Taieh. N and Garpouni. AF.
iR Sereening and tolation of celluloly e actinom cetes
trom Tunistan sotls. Rescarchin Vhcroboloey «lnstiut Pasteur
Friances raceeptad.

Networhing: We have collaboeated dunng this tiest period
with vanous labvratones in Tunesia and Frunee:

U INRST-Tunisie s Institat National de la Recherche
Sareniifique of Technigquer: Labvweatons of Prot. Rachid G
whe Bas detenninad the wmine aced companation of our puniiad
proteins He zave us abvo veny wsetul HPLC columns,

2y Faculie Jde Medecine de Stav-Tunesia: Taboraton of Dy,
Hanunh Avanin, where we have praducad the rebbis antibodies
raised against the punticd evo and endoslucanases. We have
abso pertormied our PCR experimenis in this laboraton since we
have mot v et the Themmonycler apparatus,

B CEA Sacln -France: Labvriatones of Prof. Andre Menes
and \mdre Sentenac. where one ot us, Neptb Marzouka. bas spent
torty das sinthese labonatones monder o pertorm the sogueneing
of peptide tragments and olizonuclootides synthosis.

41 "Batiment d' Enzsmoboey " of the ONRS gt Gai-sur Yiette-
France: Dro Antoine Le Caer. who has alse performiad for us
sonwe saguencing aalysis of peptie fragments,

S Centre de Genetigue Moleculure of the ONRS at Git-sur
Yrete-Fraace: Laboritons of Prot. Prote Slonmshie, where we
have synthesesed some olizonucleotides.

6 INRA de Versalles-Grignon-France: Do Michel
Stermmetz, whe save us o vens usetul £ooooli strams, one
doletedand on deery pritied ot the bed ocus,

VENEZUELA

INTRODUCTION OF GENETIC RESISTANCE TO
TOMATO YELLOW MOSAIC VIRUS IN THE
CULTIVATED TOMATO tLycapensicon Esculentum)

Principal Investigator. Diogenes Intanic. Nucleo
Faperimental de Biotecnologia Agricola, Institute Venezolano
de Investigaciones Crenteficas. Aptdo. 2IR27 Carwas 1020-\,
VENEZUED N Tel «38-2-301 1434 Fav: «38. 2500 1344
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Reywords: TYMV. ceminivirus, Lacopersicon. somatic
hybrids

Ahstract: Seyeralvirosis butspectally TYMY e attacking
N enczuelan tomtoes plantations with miflons of dofhies Toses
durmg the kst year. Io spite of the number of tomate culis ators
the vicld of commercial tomato satters o loss from hitferent
discases including plant viruses. Especratly virus diseases are
wade-spread i the tropical and subtropical arcas so Lar as it s
cacerned waith prolonged perid vegetation and significant
quaniiny ol ansect-pests whech can teanster viras o great
mnportanve. Yichd reduction ataibuted 60 TY MV anlecnon are
wsially greatestm Venczuchand ether ropacal countries where
the conditions are tdeal tor zenunivarus spread. Some wild
spovies of Solana cae Taoiby show Bich variabiliny 1o vivos
rosistanee aid can e dsed s o zood material lor improsement
otcommercibiomao cermplasmby metheds ol celienzineening
st Bvbedizatnoun. Nsoan s possible o comstriet cene
vectors trom this viruses and 1o obtam viral profeciion in
ranseente omgto plants expresang the TY MV coat protem or
s antsense RN

Bachground Goenenie resistanee is the more pracisead swas fo
deny v mtection ol ated planisanis cass toappls cheap
and needs no mduction Onthe other band atis envoonmentalls
sate 1 ovvadenio: s o member of relately anall eenus,
[ocoperscen within the Loee Laouls Sodomaccae The
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commerctal onate, o self-polhnaad ploat. s ven fimied
senetiv vanabilits . as 1t was shoun o saoenzane vanation
amany cuitivars, due o this Bt aocessan e some wild
refatives with natural resistance o vnus ook o mpoane
wenctically this very important caop. It is ponsible regencration
of tomate plants from evplants and protoplasts. which lad o thwe
development of efficient transformiation provedure amd somuat
hybrdization. A\ number of laboratones hanve succesfulhy
prsducad inferspen 1tic iy brids hetween tomate and w thd spevies
of Sedarrn cae. Thenthe possibrlity totransfer i omato resistance
o TY MV ivconcerned with finding of such nuturc] resistance in
some wildspecies. However.saitable resistanoe genes treguently
areinseparebly hokad toundesirable traits. By clasacal breeding
technigix few yeans are required for the incorporation inte
tomate plants vieus restance. With somatic by badizaton ke
tink i~ requirad. bevause it s pansible the control and the
characterization ar molecutar kevel of the inbnads w8 cellular
stage. However. oher strategien have been followad using
senetic engineering and plant ransformation technigues ke
by Expressing vical proteins in transeenic plants:

) Expressing antiseive viral RN A in transgenw plants:

3y Expressing satellite RNA ia tramsgente plants.

Advances inplantand vird molecular beodogy have idenitfiod
“geminivirus” genes imohvadinreplicationof vl DN AL spremd
of virus n the plant and insect transmission. Gene replacement
exyperiments sugeest that usetuld plant gene evpression yectons
can be constructed on the hasis of the tomato s ellow Mo virus
(TY MV and can be transformed ke omato cultivars. TYMV
betongs tothe senunivirus group and is transaiited by the w ke
tly Bemiivia fubuc, tin iometnie s geminates vinons partickes
with 18-20mm in length are the principal chanctenstios of the
vireses-single stratded circular DNAL Geminivinos DNA 1S
usually present in 2 sDNA molecules. N and B in TGMV
DNA 2388 DNA 23080 Bothmoievules show Jittle bomaodogy
exeept for strongh conserted 200 hase sequence. which s
believe to participate in DN replication. In this common
~sequence there are IN hases whichare stronghy conseriedamong
all the white 1y transmitted viruses.

Ohjectives: Sereralvirosis, butspecially TY MV areattaching
\ enczuclan omatoes plantations with nulhions of dollars oses
during the fast vear. In this project we attempt o miroduce
zenetic resistance o0 TYMV by two different patiis. We look tor
wild species of Sofanae cae Family (o find natural resistanee o
the virus. i order o use celi genetic and somatic by bridization
to transter this resistance o cultivated omatoes and we willuw
genetic engineering fechnigues [o comiruct vecions capable to
miroduce resistance.

Work Propress: In this work we studied genctic resistanee!
~useptibility to TY MV intection in different members of the
Lycopersicon genus. When we began 1o work with TYMV
vollected trom difterent areas of Venezucla only one virus per
sample was found. Sympromatelozy amd v pe of disease wis the
same after insedt transmission and mechanical inovulation. In
open fichl the same smptoms of TYMV discise were also
observed. This s imporant because there are few genvinivirus
discases deseribed in tomate which have more or less similar
samptoms than TY MV and are trnsmitted by B rabacr ke
Tomats Golden Mosae VirusTGMVY: Tomato Yellow Leaf
Curl Vieus iITYLCVY: Chine del Temiate Vieus, Potato Yellow
Mosaie Geminivirus (PY MGy Nevertheless, all genimivirus
subgroup B. Discase of TYMV was fintreporied in Veresuela
during 1963 s virus transiitted by the B rabacr, We tested
phant materal 0 TY MV infection i green house and open fickd
near infected tomato plantation. We found that £ cheesmani,
L. esendention 1 cdmelowoskn 4 parsigivram L pesnellt 1.0
1926, 1 persviamon LAVLL L perinaanam v umnfosin,
L popinelintolinm LA2EST were very siscepible o the vinus
The species L dursenom. 1 pevisaamen v clandulosin,
I peviniammi v dentation are less suseeptible and have o
tolerance 0 TYMV. Aner westing aceession LAT903 and 1A
Foed ot £ clidense we found some plants tobe lughls resistant.
In our hnowledge this s the Tirst time genctic resnbanee
TYMNV i v opersrcon genus have beendeseribed. Weare now
attenpung o betier charactenize the resistance found in
Ioclidense. testing other cominmaruses tor sosistaned:
stiseeptibrins - the other hamd, thes species will be osed as o
germplasim sowrce for ntrogressise by bridization, i order to
transter this resistance o cultiated tomate
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Publication:

Nicolai M. Pir en. Rafacta C . de U zcatepui. Diogenes Infante.
Tesung Tomate Yzllow Mosag Virus Resstonce!
Suscepubiliny e Drtterent Spevies of Lucopvrioen Genus.
Subtnttad for pubicatnn.

Networking: W e schevt the tomatoss vanctes and pertom
the hicld test mn colichoration with Forde Nactonal de
Imesizocioms \gropecuanas tFonaaps. Barquisinieto. Lan
and Fumbaion de Senvicwe al Agrvultor thusagrnn, Cagua
Arngua




~ Training Programme:

LLong-term

Fellowships

In line with the onginal mandate of the Centre. namely to strengthen the
rescarch capabilities of its membens through training. the shortand long-term
training programmes coptinue (© be among the most important activities of
ICGEB.

General statistics concerning the long-term fellowship progrumme for the
vear 1993 can be summuarnized as follows:

* applications received: 207 ¢i-H post-does and 63 pre-docs)
* iellowships oftered by ICGEB: 38 (33 post does and 5 pre-docs)
* tellowships aceepted: 31026 post-docs and 5 pre-docs)

Asin the past. the post-doctoral tellows have been assigned to research
teamns located in either of the two Components. in selected Ttalian Institutes
and in a few Affiliated Centres (the latter being in connection with a
Collaborative Rexcarch Project financed by ICGEB).

The pre-doctoral fellowship arogramme. developed within the tramework
ofthe Ph.D. counse inmolecular geneties jointly organized by ICGFB and the

No. of Fellowships Awarded

Figure 1: ICGEB Fellowships Awarded in 1993
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Table 1: Geographical Distribution of Fellowships Awarded in 1993 (31)

COUNTRY FELLOW HOST LABORATORY
Argentina Monica FULCHIERI University of Florence, Italy

Facundo BATISTA" ICGEB. Tneste. Italy
Brazi! Jefferson Costa da CUNHA IBME/CONICET. Argentina
Buigaria ivka AFRIKANOVA®* ICGEB. Trieste. ltaly

Anna DRAGOEVA Biological Research Centre, Szeged, Hungary
China Wenxia QIE ICGEB. Trieste, italy

Ping SONG ICGEB, Trieste. ltaly

Tas ZU IRIS. Siena. italy

Jingiu CHEN" ICGEB, Trieste, italy

Yalin JIANG ICGEB. Trieste, italy

Huiwen MA ICGEB, New Delhi, india
Colombia Olga CAMACHO VANEGAS University of Rome ~Tor Vergata™. italy
Croatia Dean LAZAREVIC CiB. Trieste, Italy

Miranda MLADINIC® ICGEB/SISSA, Trieste, ltaly
Cuba Manuel PENICHET PRADO IGBE/CNR. Pavia, Italy

Gabino GARRIDO Mario Negri Institute, Milan, Italy

Juan ROCA ICGEB, New Delhi

Ariel ARENCIBIA RODRIGIJEZ  University of Pavia, Iltaly

Adrian SUAREZ IGBE/CNR, Pavia, Italy

Lincidio PEREZ SANCHEZ San Raffaele Hospital, Milan, ltaly
Egypt Mostata EL-SHEEKH ICGEB, New Delhi, India
Hungary Péter FABIAN ICGEB, Trieste. Italy

Zsolt HATSAGI ICGEB, Trieste, italy
Russia Elena GAZINA IGBE/CNR, Pavia. Italy

Oiga MINENKOVA University of Rome “Tor Vergata”, Italy

Kirill DEGTIARENKO ICGEB, Trieste, italy

Leonard KHIROUG" ICGEB/SISSA, Trieste, Haly
Turkey Mehmet OZDENER ICGEB, New Delhi, India
Viet Nam Quang Binh DO University of Pavia. ltaly

Thi Lan Oanh LE ICGEB, New Delhi, India

Vo Thi THU ICGEB, New Delhi. India

e e torat Felion s
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Training Programme

International School of Advanced Studies (ISAS) of Treste. is now reaching
itssteady state. The first Doctorates in Philosophy were awarded during 1993
and move students will complete the course in 1994, A similar programme
ior establishing a Ph.D. course at the New Delhi Component is envisaged.

The 1993 fellowships were awarded to scientists originating from 12
Member Countries: Figure [ gives the collective datt relating to this
componeit of the programme. whereas Table 1 provides a comprehensive
listot placements. Figure 2 gives a geographical and numencal overview of
the fellowship programme in its five vears of operation.

Due to the pluriannual nature of most of the fellowships awarded. the real
dimension of the output of ICGEB for the long-term training programme
becomes clearer when considering the number of trainee/vears funded by the

Figure 2: Progress of the Fellowship Programme 1989-1993

No. of Fellowships Awarded
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Figure 3: Trainee/Years Funded

No. of Trainee/Years Funded
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Centre. as shown in Figure 3. In 1993, the overall programme reached a total
of 62 trainee/years funded and the commitments for 1994 have already
reached this figure. With the present funding. this has become the steady level
of the fellowship programme.

As recommended by the delegates of the Second Forum of Scientists
(30 September- 1 October, 1992)and approved by the Preparatory Commitice.
a scheme for the awarding of short-term (maximum 3 months) fellowships
has been initiated by ICGEB. Numerous applications were received during
1993 and 2 such fellowships have already been awarded: the fellows are
scheduled to start during 1994,

Contacts between ICGEB and scientists who formerly held an ICGEB
fellowship remain conerete and operational. In fact. many of the applications
received from Affiliated Centres for funding in the framework of the
Collaborative Rescarch Programnie have originated from research groups
where former ICGEB fellow s have retumed to their home institutes. The link
existing betweenthe fellowshipand the Colluborative Rescarch Programmes
thus becomes concrete, demonstrating the validity of the ICGEB approach.




Training Programme:

‘Short-térm

Meetings and Courses

This other important component of the ICGEB training programme
continued its gradual and constant expansion during 1993 as can be seen in
Figure 5. which shows the number of participants in the vanious courses
organized by the Centre since its inception.
The high quality of the courses and meetings focussed on specialized
research topies or technigues attracts an increasing number of scientists from
Member Countries as well as the interest of other intemational organizations
and tunding agencies. Contributions for the short term training activities
were received by ICGEB during 1993 from the United Nations Environment
Programme( UNEP). the European Molecular Biology Organization(EMBO)
and the Rocketeller Foundation.
The geographical distribution of the participants who have attended the
various events since the inception of ICGEB is given in Figure 6. Table 2
showsacomprehensive listof courses held in 1993, whereas those scheduled
to take place in 1994 are shown in Table 3. The hist of teachers who
contributed to the courses in 1993 is shown in Table 4.
The 1993 programmwe hasexperienced animportant increase inthe number
of training courses organized in Atfiliated Centres through the funding of
ICGEB. This important aspect has a dual selevance since. on the one hand. |
itconsolidates the relationship between ICGEB and the network of Affiliated |
Centres and. on the other hand. it promotes the realization of courses which |
can have an important regional impact.

Figure 5: Short-term Training Programme 1988-1993
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Training Programme

Table 2: Meetings and Courses 1993

TITLE

Conference: PROTEIN KINASES, CELL
PROLIFERATION AND ONCOGENESIS

Conference: BIOTECHNOLOGY FOR
ENVIRONMENT AND AGRICULTURE

Przctical Course: GENOME ANALYSIS OF
PLANTS, PESTS AND PATHOGENS

Theoretical and Practical Course:
BACTERIAL GENETICS

Practical Course: SITE-DIRECTED
MUTAGENESIS

Theoretical Course: RNA STRUCTURE AND
FUNCTION

Conference: INTRACELLULAR CHANNELS,
ORGANELLES AND CELL FUNCTION

Theoretical and Practical Course: YEAST
MOLECULAR GENETICS

Practical Course: FUNGICIDE RESISTANCE
RESEARCH: BIOTECHNOLOGICAL
APPLICATIONS

Practical Course: PREPARATION, ANALYSIS
AND APPLICATIONS OF SYNTHETIC
OLIGONUCLEOTIDES

Theoretical Course: ENVIRONMENTAL
APPLICATIONS OF BIOTECHNOLOGY:
SCIENTIFIC RISK ASSESSMENT
METHODOLOGIES

Course: MOLECULAR BIOLOGY AND DIAGNOSIS
OF HUMAN CHLAMYDIAL INFECTIONS

Practical Course: COMPUTER METHODS IN
MOLECULAR BIOLOGY

Practical Course: BACTERIAL EXPRESSION OF
ANTIBODY FRAGMENTS

Practical Course: HUMAN GENOME DIVERSITY

Practical Course: PLANT BIOTECHNOLOGY:
TISSUE CULTURE AND BEYOND

Practical Course: APPLICATIONS OF THE NEW
BIOTECHNOLOGIES TO AGRICULTURE

DATES ard
LOCATION

6-8 January
Santiago, Chile

6-9 January
Karachi, Pakistan

8-27 February
New Delhi, india

1-12 March
Trieste, ltaly

2-19 March
New Delhi, India

29 March - 1 April
Trieste, ftaly

21-23 April
Trieste, ltaly

26 April - 7 May
Trieste, Italy

17-23 May
Nanjing, China

5-17 July
Mexico City,
Mexico

28 June -2 July
Tneste, ltaly

6-10 July
Trieste, Italy

14-23 July
Trieste, Italy

5-18 September
Havana, Cuba

13-17 September
Tneste, ltaly

9-21 October
Cairo, Egypt

1-21 Nnvember
Buenos Aires,
Argentina

ORGANIZER(S)

Jorge Allende
Nuzhat Ahmed

John Bennett

Carlo Bruschi
Thomas Silhe vy

Vijay Kumar
Glauco Tocchini-Valentini
Enrico Cherubini

Carlo Bruschi
Glauco Tocchini-Valentini

Jiewei Wei
Mingguo Zhou

Gabriel Guameros
Francisco de la Vega

Gilbert Howe

Giulio Ratti
Sandor Pongor
Jorge Gavilondo

Marta Ayala

Luca Cavalli-Sforza
Francisco Baralle

Hamdy Abdel-Aziz Moursy

Alejandro Mentaberry
Hector Torres
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Table 3: Meetings and Courses 1994

TITLE

Symposium: MOLECULAR MECHANISMS OF
GENE EXPRESSION

Theoreticai and Practical Course:
BACTERIAL GENETICS

Theoretical Course: RNA STRUCTURE AND
FUNCTION

Workshop: BIOTECHNOLOGY AND FOOD

Workshop: OPEN QUESTIONS IN
MOLECULAR EVOLUTION

Theoretical and Practical Course: YEAST
MOLECULAR GENETICS

Theoretical Course: BIOTECHNOLOGY AND
AGRICULTURAL IMPROVEMENT IN
DEVELOPING COUNTRIES

ICGEB Inaugural Conference: EMERGING
BIOTECHNOLOGIES AND INDUSTRIAL
OPPORTUNITIES

Practical Course: BIOINFORMATICS: COMPUTER

METHODS Ik MOLECULAR BIOLOGY

Theoretical Course: MEDICAL GENETICS IN
DEVELOPING COUNTRIES

Theoretical Course: ENVIRONMENTAL
APPLICATIONS OF BIOTECHNOLOGY:
SCIENTIFIC RISK ASSESSMENT
METHODCLOGIES

Practical Course: INSECTICIDAL ENDOTOXINS

Practical Course: PLANT TRANSFORMATION

International Symposium: PLANT MOLECULAR
BIOLOGY AND BIOTECHNOLOGY

130

DATES and
LOCATION

5-7 January
Santiago, Chile

14-25 March
Trieste, ltaly

28-31 March
Trieste, ltaly

10-23 April
Awka, Nigeria

18-23 April
Guanacaste,
Costa Rica

18-29 April
Trieste. haly

21 May-3 June
Marrakech,
Morocco

June, tentative
Trieste, italy

13-22 July
Trieste, Italy

21-26 August
Beijing, China

19-23 September

Trieste, Italy

25 October-
12 November
New Delhi, India

22 November-
10 December
New Delhi, India

14-17 December
New Delhi, India

ORGANIZER(S)

Jorge Allende

Carlo Bruschi

Glauco Tocchini-Valentini

Nduka Okafor

Giorgio Bernardi
Gabriel Macaya

Carlo Bruschi

Zaid Abdelouahhab
Oihabi Abdeliah

Francisco Baralle
George Tzotzos

Sandor Pongor

Giovanni Romeo
Qin Xinhua

Gilbert Howe

Raj Bhatnagar

Swapan Datta

Krishna Tewari




Tramng Programms

Tabel 4: List of Teachers Participating in ICGEB Courses - 1993

ABELSON Joln Cahtomia Institute of Technology  Pasidena,
Usa

ANDRUS Mevander. Apphied Brosy stems Division of Perkan
Elmer. Foster City . USA

AYALA Marta, CIGB. Havaia, Cuba

BAIROCH Anun, OMUL Geneva, SWITZERLAND

BENSON Dennis, National Librany of Medicine. Bethesda.
UsA

BISHOP Martin, Molecular Geneties Department o Medicine.
Cambndye. UK

BOWCOCK Anne. University of Tenas. Dallas, USA

BOZZONThrene Universita’ degh Studi "LaSaprenza”™. Rome.
ITALY

BREMER Erhard. Max Planck Insotute. Marbury/Lhn,
GERMANY

CAVALLESFORZA L. Luca. Sumtord University . Stantord.
UsAa

CEVENINT Roberto, Ospedade S, Orsola. Bologna, ITALY

CHARRABORTY Rangjit. Universinn of Texas, Houston,
USA

CHOUDHURY Vijas . University of Dethi. New Delhil INDIEA

COMANDUCCE Maurizio. IRIS. Siena ITALY

COVACCHE Antonio. RIS, Siena ITALY

DAHLBERG James. University of Wisconsin, Madison_ USA

DALE Phifip Jobn. John innes Cenire. Norwich. UK

PDAWES Lin. University of New South Wales, Kensington,
AUSTRALIA

DE LA VEGA Franciseo, CINVESTAVAIPN. Mevico City.
MEXNICO

DEWARRD Maarten AL Wageemngen Agncubiural University.
Wagenmgen. NETHERLANDS

DOLZ Reinhard. Universitit Busel. SWITZERLAND

DUJON Bernanl, Institut Pasteur. Paris. FRANCE

ESPOSITO Michae!. University of Cahfornia. Berheles . USA

FONTIRROCHI Giuvel. CIGB. Havana. Cuba

GAVILONDO Jorge V. CIGB. Havana, Cuba

GOFFEAU Andre, Umiversity of Lowvain, BELGIUM

GUARNEROS Gabricl. CINVESTAVAPN, Mevico Ciny,
MEXICO

GUTHRIE Christine. University of Calitornia. San Francisco,
USA

HALASZ Anna. Central Food Research Instituie. Budapest.
HUNGARY.

HARRIS Exa University of California, San Francisco, USA

HERRERA Antonicti. CIGB. Havana, Cuba

HOLEOMAN DWW Long Ashton Research Station, Bristol,
UK

HOWET. Gilhert B.. University of Bristol, Bristol, UK

HULL Roger. John Innes Instite. Norwich. UK

ISHI Hideo, Ministry of Agriculture. Forestry and Fisherier.
Taubhuba. tharaki. JAPAN

JUDGE David. Umiversity of Cambridee. Cambridge. UK

KEARNS Peter. OECD. Paris. FRANCE

KELLER Walter, Universitat Basel, Basel. SWITZERLAND

KERENM Bat-shesa, The Hebrew  University, Jerusalem,
ISRAEL

KRICHEVSKY Miki, Bionomies International. Rochville,
USA

RRIEF Seree. Biotranster, Monicud-Sous-Bos, FRANCE

FELEUNISSEN Lich. Universiny of Nypmczen. NETHERTANDS

LEVIN Momis, University of Man land. USA

LIANO Manuel CIGB. Havana. Cuba

LIU Soaglin. Ministny of Agricultoee. Betjing. CHENA

MACCHIA Giovanni. RIS, Siena. ITALY

MARDH Per-Anders. Institute of Chemical Bacteriology
Uppsala. SWEDEN

MATTAS Luin. EMBLL. Heidelberg, GERMANY

MEKLENBURG Michael. University of Lund. SWEDEN

MENTABERRY Alcjandro. INGEBIL. Buenos Aires.
ARGENTINA

MESSENGUY Francine. CERIA. Brussels. BELGIUM

MICHEL Francois. ONRS. Git-sur-Yette, FRANCE

MOURSY Handy Abdel-Aziz. Academy of Scientitic Research
and Technology . Cairo, EGYPT

NELSON Rebecca. IRREL Manila. PHILLIPINES

NEWELON Cardo, UMD Newark. USA

NOBILE Alvise. ICTPITALY

NOLLER Harry . Sinsheimer Labs. UCSC. Santa Cruz, USA

ORFILA Jeanne. CHUL Anuens. FRANCE

PEREZ. Lincidio. CIGB. Havana. Cuba

PESOLE Graziano. Universita” di Ban Ban, ITALY.

PLEVANT Paolo. Dipartimento di Genetica © Biologia Gt
Microrzanismi, Milano, ITALY

POWELL Donadd. ARFC Babrahma. Cambrnidge. UK

RALMAHO ORTIGAQO J. Flavio, Universitat Ulm,
GERMANY

RATTI Giulio. [RIS. Sicna, ITALY

RICE Peter. EMBL Heidelbere. GERMANY

RIVA Silvano. Istituto di Genetica Biochimica ed
Exoluzionistica. ONR. Pavia ITALY

SACCONE Cecilia. Universita” di Bari. Ban. ITALY

SAYERS Jon Rolund. University of Wales, Bangor, UK

SCHWINN Franz, University of Basel. SWITZERLAND

SELIGER Hartmwit. Universitat U, Ulm. GERMANY

SENG Jean-Mare Biotranster. Montrewil-Sous-Bois FRANCE

SILHAVY Thomas. Princeton University . Princeton, USA

STEPHENSON Frank. Applicd Biosystems Divisionof Perkin
Elmer. Foster City. USA

TAYLOR Ronuld. University of Tennessee. Memphis, USA

THOMAS Martine. Centre Hospitalier Universitirre. Amiens.
FRANCE

TOCCHINEVALENTINI Glauco. Institute of Cell Biologs .
CONR. Rome, ITALY

TORRES Hector INGEBL Buenos Aires, ARGENTINA

TREHARNE John Institute of Ophthalmologs. London, UK

UHLENBECK Olke. Unisersity of Coloraudo. Boulder. USA

UNDERHILIL. Peter. Stunford Universing . USA

VAZOQUEY Javier, CIGB. Hivana, Cuba

VUAYRAGHAVAN Usha. HSC. Bangalor, INDIA

WARD Michael. Universits Medical School. Southampton
General Hospital, Southampton. UK

WASYLYK Bohdun. Institut de Chimie Biologigue, Strashourg.
FRANCE

WEL Jiwer, China National Centre for Biotechnology
Development. Beaging. CHINA

WEINSTOCK George. University of Texas, USA

YE Zhongvin, Nanjing Agricultoral Unsversits, Nanjing,

CHINA
ZHOU Mingzou, Nanjing Agricultural University . Nanjing.
CHINA




Scientific Services

ICGEBnet

Molecular
Biology Services

Information
Services,
Biosafety

Electronic
Communication
and Other
Services

Sandor Pongor. Valeria Bevilacquea and sl Heatsagi

ICGEBnet i~ a central biocomputing resource located in Trieste that
currenth provides login facilities toover600usens world-wide via INTERNET
and X.35 connections. ICGEBnet provides a computer environment that
allows molecular biologists o analyse nucleotide and protein sequences.
ICGEBnetprovidesaccesstoalarge variety of databases (biosafety. genetics.
biodivenity . eteand to ;uriuu,s tools of electronic communication (bulletin
boards. clectronic mail and wide arca information services). Access 0
ICGEBnet is available tree of charge to all ICGEB Member Country
wientists: however. preference is given to those scientists whose research is
directly related o the research goals of ICGEB.

ICGEB hosts copies of the mostimportant biological sequence data banks.
including GenBank. EMBL. PIR. Swiss-Prot and Prosite. In addition.
ICGEB providesaccesstovintually all molecular biology databases avatlable
world-wide. via the INTERNET. Analysis software includes three major
programme packages for biological sequence analy sis( GCG.Stadenand IG)
and a large variety of specialized software (see list below).

ICGEBnet provides on-lineaccess toa large number of databases pertinent
to genetics. molecular biology and biotechnology. Special emphasisis given
to biosafety and the refease nto the environment of genetically modified
organisms. ICGEBnet collects documents and guidelines on biological and
chemical laboratory safety. lists of experts. biosafety commitices and so
forth. Using the gopher wide arca information server. access is provided to
specialized data collections on biodiversity. microbiology . cell culwre
collections. ete. The aim of the biosafety information service. the fint such
service worldwide. is 1o assist nationa! authorities. academic institutions and
industries in ICGEB Member Countries in the safe evaluation of the
emvironmental effects of genetically modified organismis and to help in the
creation of national regulations.

Inaddition. ICGEBnet provides on-line access toall computer programme
descriptions as weltas a complete user manual. The programmes of ICGEB
courses, fellowships and application forms are also available on-line.

ICGEBnet provides electronic mail services tmn. elmo. aceess o bulletin
hoards (. and wide area infornition servers. While being increasingly
popularinindustrialized countries. these commuication toolsarconly rarely
available in the deeloping sorld. Presently 1CGEBnet appears to be one of
the main INTERNET gateway s for biologists in [CGEB Member Countries.
ICGEBnet also provides access to i variens of UNIX programmes and
facihtios.




Research and
Training
Activities

User Support

International
Collaboration

Recent System
Additions

Computer
Environment

Scientific Services

Research at ICGEBnet concentrates on computer methods for detecting
distant protein homologies and the maintenance of SBASE. acomprehensive
and annotated collection of protein domain sequences. UNIX biocomputing
utility programmes (menu interfaces. database update. sequence retrieval.
efc.) are developed in-house and are available through the anonymous ttp
facility {ftp.icgeb.tneste.it).

ICGEBret also serves as a training facility with 2-3 vearly coraputer
counses. The practical course "Computer Methods in Molecular Biology ™ is
held in July each year and provides an introduction to bioinformatics and
biological sequence analysis.

Userconsultationis available via telephone and electronic mail in addition
to on-line and hard copy documentation of the major programmes. User
training is provided through the computer courses organized at ICGEB.

ICGEBnet is a member EMBnet. the Biological Information Network
tunded by the European Economic Community. The database:: are maintained
in collaboration with EMBL. the European Molecular Biology Laboratory
(Heidelberg. Germany). NCBL. the US National Center for Biotechnology
Information (Bethesda. Washington DC). USDA. the US Department tor
Agriculture and other national and intemnational agencies. The Biosafety
Archives are maintainedin cellaboration with the Agricultural Biotechnology
Center. Godollo. Hungary. ICGEBnet is also providing know-how for
Member Countries to set up biocomputing resources based on the UNIX
utilities. menus and manuals developed at ICGEB.

* Version 2.0 of the SBASE protein domain fibrary was released.

* The BIOSAFETY archive of laboratory and environmental safety
documents was made available through the gopher wide area information
server. We also installed an E-mail document server which sends documents
of the Biosafety Archive in response to electronic mail requests
(docserver@ icgeb.trieste.it).

* Databases/software developed at ICGEB are i:ow available through
direct file transfer from our anonymous ftp server (ftp.icgeb.trieste.it).

* A protein domain homology E-mail server was installed
(sbase @ icgeb.trieste.it). This server carries out automated searches for
functional domains in query sequences and retums the results by electronic
mail. The procedure is based enthe SBASE protein domain library . developed
at ICGEB in collaboration with the ABC Institute of Biochemistry and the
Protein Rescarch. Godollo. Hungary. where we installed adomain homology
server based on a ditferent principle (domain@ hubi.abe hu).

ICGEBnet is based ona cluster of UNIX workstations. The central unitof
ICGEBnRetis "genes”™. a SUN4/390 computer that is accessible through X.25
and INTERNET lines. "Genes™ runs under the UNIX operating system
version SunOS 4.1. 1. Currently, "genes™ has 32 MB memory. 4.5 Gbyte disk
space and a CD-ROM drive. "Genes” is providing the on-line services for
remote users as well as for the local users of the Trieste Component who
access the syvstem through PC-s connected to an Ethemet based local area
network.
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. GCG. Suden. 1G: Comprehensive programme pachages for

representing and manipuiating nucleic acid and protein sequence data:

. FASTA . TFASTA and BLAST tor sequence simalanty searching:

. CLUSTAL for multiple sequence alignment:

. PHYLIP tor the construction of phy logenies:

. GM tor the automated analysis of eukanyotic sequences:

. PROSEARCH and PLSEARCH for the detection of protein motifs in

amino acid sequences:

- SRS for sequence retrieval:
- MMand ELM for electronic mail and NN for accessing the electronic

bulletin boands:

. Gopher info-server for information on ICGEBRet and for accessing

over 1 M) free databases world -wide: and.
General puipose UNIX programs including TEX for text formatting
and GAWK for text pattern scanning/processing.

EMBL: EMBL nucleic acid sequence data bank tupdated daalyy:

. GenBank: NIH aucleic acid sequence data bank (updated daalyv):
. PIR: Protein Idenntication Rescurce protein databise:

Swiss-Prot EMBL/Univenity of Geneva protein database:
SEQDB: PRF Onaka Peptide/Protein Sequence Database:
SBASE: ICGEB Trieste Protein Domain Libran:
Enzyme: Restriction Enzyme Data Bank:

. HIV-NA/AA: HIV nucleic acid and protein database:

KevBank and KeyTool: 1G sequence pattern databases:

. Prosite: EMBL/Univenity of Geneva protein pattermn database:
. Vectorbank: Cloning Vector databank:
. Bibliography: Molecular biology computer applications:

PLSEARCH: Protein superfamily sequence motit database:
OMIM: V. McKunick's Database of Human Genetic Disorders:
Brookhaven: 3-D siructure of proteins tand other macromolecules):
LIMB: A comprehensive list of molecular biology databases:

TFD: Transcription tactor database: and.

CLDB: Interlab Cell line database.

In addition. the ICGEBnet gopher server provides remote access o
virtually all molecular biology databases currently available.

19

Laboratory Chemical and Biological Safety (generaly:
* Matenial Safety Data Sheets

« US Institutional Brosafety Committees

« Collection of documents. institutional regulations
Environmental Biosafety:

* Genetically Moditied Organisms

* US Regulations

* US GMO Permit Applications Forms

o U5 Ficeld Test Permit Approvals

* ICGEB Documents

* European Docurents

¢ Usetul Infos and Contacts (Legislation. Experts)
Biodiversity asues:

* UNCED documents

* Biadiversity gopher servers

“available through the gopher server and. also. partly through E-mail
(docsener@ icgeb.trieste.it).




Scientific Services

Biosafety

ICGEB continued to make considerable resources availaole in order to
strengthen institutional capability in Member Countries in the area of
biosafety.

The annual courses. sponsored by the United Nations Environment
Programme. covering theory and methodologies inbiological nisk assessment.
continued successtully. Two such counses took place in 1993 in Trieste and
Cairo. respectively. The latter. which was specitically intended 0 cover
Afnica. was co-organized by the Agricultural Biotechnology for Sustainable
Productivity (ABSP) project and the Agnicultural Genetic Engineering
Research Institute of Egypt.

In addition. ICGEB has been requested to provide assistance to Member
Countries to develop biotechnology regulations and/or to set up regulatory
oversight mechanisms. One such request from the Russian Federation
(National Committee tor Elaboration of Legislation for Work withGenetically
Maodified Organisms) soliciting assistance in the development of national
legislation. was met by expediting an expert meeting to take place in
Moscow. During the meeting. intemational experts engaged by ICGEB.
Russian scientists and senijor political figures — including Vice-Ministers for
Agrniculture. Ecology. Science and Technology - considered possible
regulatory options and implementation mechanisms. It is anticipated that
draft biotechnology regulations for the Russian Federation will be prepared
in the course of 1994.

ICGEB continuedtocollaborate closely with UNIDOon the establishment
of a Biosafety Information Network and Advisory Service (BINAS). This
senvice is expected to contribute greaily to the fulfilment of some of the
recommendations of Agenda 21 of the Earth Summit and will be faunched
inthe firsthalf of 1994, In addition. arrangements are being made to establish
the exact nature of ICGEB's technical support to UNIDO in mecting its
mandate as Task Manager for the UN system wide follow-up and reporting
on Chapter 16 of Agenda 21 (Environmentally Sound Management of
Biotechnology).
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Annex 1: ICGEB National Scientific Focal Points i-icGes attiated Centres)

AFGHANISTAN: Mr. Shamsher Naztani. Second Secretany . Penmanent Mission of the Republic of Afghanistan o

ALGERIA:

ARGENTINA:

BHUTAN:
BOLIVIA:

BRAZIL:

BULGARIA:

CHILE:

CHINA:

COLOMBIA:

CONGO:

COSTA RICA:

CROATIA:

CUBA:

ECUADOR:

EGYPT:

GREECE:

HUNGARY:

INDEA:

INDONESIA:

IRAN:
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UNIDO. Hovenweg 8, 1220 Vienna, AUSTREA. Tel: —43-1-2191030

= Mr. Ahdelkader Tous. Centre de Developpement des Technigues Nucleatres, Ministere auy
Universites et a La Recherche Scienuitique. Secretanat d'Erag a fa Recherche. 2. Bd Frantz Fanon.,
BP 1017, Alger. ALGERIA. Tel: +213-2- 71N Fav: 632326 TI 67 HO NAWAT DZ

* Dr. Augusto Garca, Programa Nawional de Bioteenologia t PNB). Sevretaria de Ciencia y Teenica.
Avda Cordoba 831, Pisor 4. 1054 Buenos Aires. ARGENTINAL Ter: +33-1-3133567 Fax: 3117890
Tin: 25272 SECYT AR

Svience and Tevhnology Divisien, Ministny of Trade and Industries. P.O. Thimpha. BHUTAN

Dr. Luis Felipe Hartmann. Direvtor. Academia de Crercias de Bolivia, Casilla 2330-3829. La Pas.
BOLIVIA. Tel.: +391-2-3630%V 379681 Fux: 368957

* Dr. Luis Antonie Barreto de Castro. Secretania Je Ingehnania Genetica do Mimnisterio de Ciencias e
Tevnologia, Esplanada dos Ministenios. Blocs B, 3o Andar. Salas 3297327, 70062 Brasiha - DF.
BRAZIL. Tel: +35-61-3216071 Fax: 2261257

* Dro Atanas Atanassov . Institute of Genetse Engineering, Plant Biotechnology Rescarch Center. Via
Sotia. 2232 Kosiinbrod 2. BULGARLA. Tel: +339-729-2552 Fax: 4985 Tixe: 23777 clgi by

* Dr. Jorge E. Allende. Departamento de Bioguimica. Facultind de Medicina. Universidad de Chile.
Casilla 70086 Santiago 7. CHILE. Tel.: +36-2-7376320 Fax: 7376320 Tix.: 340238 UNESCO CK
* Dr. Yonghui Liu. China Nationa! Center tor Biotechnologys Development. 87, Zao Jun Miao. Hudan
Qu.. P.O. Bou STIX. Beijing TOOOST. CHINA. Tel: +86-1-2251955 Fax: 2254106

Dr. Jose Luis Villineves. Instituto Colombiane para el Descarrollo de e Ciencia y iz Tecnologia
tCOLCIENCIAS), Transversal YA No. 133228 Apartado Aeren 0313500 Bogota. COLOMBIA.
Tel: #37-1-2169800 Fax: 6251788 T 4303

Permanent Mission of the People’s Republic of Congo o UNIDO. Rhematlee 45, 33 Bonn-Bad
Godesbere 1. GERMANY. Tel.: +49-228-337085

“Dr. Gabriel Macay 2. Centrode Investigiwion en Biologia Celular y Molecular. Univenidad de Costa
Rica. Ciudad Univensitaria "Rodngo Facio™ San Jose .COSTA RICA. Tel: +306-246749 Fan: 342723
< Dr. Drago Petrunovic. Ruder Boshovie Institute. PO, Box 1061, 41001 Zagreb. CROATIA.
Teb: +3NF-41-4351 11 Fax: 425397277007 T 21383

= Dr. Pedro Antomio Lopes Saura. Biological Rescarch Centre, Centre de Ingenieria Genetica »
Bioecnologia. PO Box 6162, Cubanucan, Plasa. Husana. CUBA. Tel: #33-7-201401 Fax: 218070
The: 3123530 INGEN CU

Ing. Oscar Agwime Alonso. Consejo Nacional de Ciencia s Teenologia t CONAYCTy, Av . Patria 850
v 10 de agosto, Edit. Beo. de Prestamos. Quito. ECUADOR. Tel: +5393-2-3530609 Fax: S609N3
Th.: 22027 CONCYTED

“ Prot. Ali AL Hebeish, Acidemy of Science. Rescarch and Technology . The Egyptian Atfihated
Centre for Genetie Engineering. 101 Kasr El-Eini Street. Cairo, EGYPT. Tel: +20- 235 1 7/546532
The: 93069 ASRT UN

Prot. Magdy Madkour, Ministry of Agriculre and Land Reclamation. National Agricultural Genetic
Engincering Laborators ¢ NAGELL 9 Gamnn Street. Giza, EGYPT. Tel: +20-2-629519 Fan: 629519
= Dr. Michael Kokhimdis, Institute tor Molecular Biology & Biotechnology tIMBB). The Reseurch
Centre of Crete. P.O. Bon 1327, Heraklion. Crete. GREECE. Tel.: +30-81-238424/235967 Fan:
230469 Tiv . 262728 MPUC GR

Dr. Spyridon B Litsas. Ministes of Industrs . Energy & Technology . General Secretariat for Rescarch
& Technology. Research Insttute Directorate. Messogion 1415, PO Box F030L T1S 10 Athens.
GREECE. Tel: +30-1-7732222 Fav: 7713721771380 T 214074 YEET GR

© Dr. Lajos Altoldi, Institute of Genetics. Biological Rescarch Center. Hungarian Acadenmy of
Scienves, POB 5216701 Szeged. HUNGARY. Tel: +36-62-1 33503 Fan: 433503, TIv: 82442
Dr. Ferene Rudan. State Otfice of Technival Department. Profzin and Biotechnology Division.
Martineli tor, 3 H-T1032 Budapest. HUNGARY. Tel: +30-1-177633, 175900/284, Fax: 1187998
Th: 2242330MFB H

Dr. Manju Sharmi. Goternment of India. Ministry of Science & Technology. Departiment of
Biotechnologs. Biwh 20 Tth Floor. C.G.O. Complex. Lodi Road. New Delbi HO 0030 INDIA.
Tel: +91-11-436039% Fun: 4362884 Ty 3174105 BIOT IN

Permanent Mission of the Republic of Indonesia to UNIDO. Gustay Tachermiak-Gasse 5-7. 1150
Vienna, AUSTRIA Tel: +43-1-342533

Dr.Seyed M Arastou. Permanent Representative, Permanent Mis.on of the IsLsnic Republic of Tran
tothe Umited Nations Janresgasse, L1030 Vienna, AUSTRIA Tel: 4431 T183650- 82 Fan: 7153683
Th - 115178




IRAQ:

ITALY:

KUWAIT:
MAURITANIA:

MAURITIUS:
MEXICO:

MOROCCO:

NIGERIA:

PAKISTAN:

PANAMA:

PERL:

POLAND:

RUSSIA:
SENEGAL:
SRILANKA:
SUDAN:
SYRIA:

THAILAND:

TRINIDAD/TOBAGO:

TUNISIA:

TURKEY:

VENEZUELA:

VIET NAM:

YUGOSLAVIA:

ZAIRE:

Dr. Radhwan K. Abdul Halim. Genetic Engineenng & Biotechnology Rescarch Centre. PO Box 225t
Judiniyah, Baghdad. IRAQ. Tel.: 7765110 Tixn: 213976 SRC IK

Intemational Atfues Ofiice. Minsiny of Research. University & Scientific Research (MURST),
Lungotesere Thaon di Ravel.76. 00196 Rome. ITALY. Tel: +39-6-3232643 Fax: 3221584
Tiv.: 612548 RISCIE |

Permanent Mission of the State of Kuwait o UNIDO, Univenitetsstrsse 3. 1010 Vienna. AUSTRIA.
Tel: +43- 1425648

Permanent Mission o the Islamic Republic of Magritania to UNIDO. Bonner Suasse 48.533173 Bona.
GERMANY. Tel.: +49-228-364024/25_ Fax: 3617835, Tix: 883550

Mr. [ Rajeomar. Divisional Scientitic Ofiicer. Ministny of Agriculture. Le Reduit. MAURITIUS

7 e Fausto Alzatt Araiza. Consejo Nacional de Ciencia y Tevnologia, Av. Constituventes 1148, Col.
Lomas Altas. C.P. 11950 Mexico, D.F.OMEXICO. Tel.: +52-53-3277400 Fax: 32773416 Tix: 1774521
Dr. Ben Sari. Centre National de Coordination et de Plantification de la Recherche Scientifique et
Technigue. 52 Charia Ibn. Khattab. Agdal. BP 1325 RP_Rabat. MOROCCO. Tel.: +212-7-74M9. T079%6.
72803 Tiv: 32072 BAHTILM

“Mr. MLB. Sarumi. National Centre tor Genetic Resources & Biotechnology iNACGRAB). Federal
Ministry of Science & Technology. PMB 53820 Moor Plantation. Ibadan. NIGERIA.
Tel.: +234-22-312622/670

Dr.S.H. Mujtabe Nagvi. National Institute tor Biotechaology & Genetic Engineering tNIBGE). Jhang
Road. PO Box 377. Faisalubad. PAKISTAN. Tel: +92-411-619726-30. 24210, Fax: 619724
Tiv.: 43356 NAIB PK

Dr. Octavie Sousa. Centro de Investigacion v Diagnostico de Enfermedades Parasitanas (CIDEP),
Universidad de Panama. Estafeta Univensitaria. Panama City. PANAMAL Tel: +507-238512
Fax: 64450

Oticina de Asuntos Tecnologicos. Connejo Nacional de Ciencias v Teenologia. CONCYTEC. Apdo.
Postal 1984, Lima [0, PERU. Tel: +31-14-241890 Fax: 82344

“ Prof. Wojciech Jaceh Stec. Chairman of the Committiee. Polish Academy of Sciences. Centre of
Molecular & Macromolecular Studies. Department of Biourganic Chemistry . Sienkiewicza 112,
W)-363 Lodz, POLAND. Tel: +48-42-3 19744 Fax: 847126 TIx.: 886742 PAN PL

“ Prof. Georgit P. Georgiev . Institute of Gene Biology . Russtun Academy of Sciences. Vavilovi Street
VA 733 Moncom B-334 RUSSEA el +7-003- 1356089 Fax: [3SITOSTINGC 311755 MOLBI SU
Dr. Mouhamed Ef Habib Ly Institut Senegalais de Recherches Agricoles, ISRAL BP 3120, Dakar.
SENEGAL. Tel: +221-321275/221829 Fax: 320324 T 61117 SG

Director General. Natural Resources, Energy and Science. Authority of Sa Lanka (NARESA), 47/8
Maitland Place. Colombo 7. SRELANKA. Tel: +94-1-69677 173, Fax: 691

Mr. Emanuel L. Wani. NCBGE Sccretanat. The National Centre for Research, P.O). Box 2404,
Khartoum. SUDAN, Tel: +249-11-70701, 79381, Tiv.: 22342 1ML

Commission de Energic Atomigue, P.O. Box 6001, Damas. SYRIA. Tel: +963-11-66681 14/5
Fax: 6620317 Thv: 3120 ATENCO SY

Dr. Sakanndr Bhumiratana. National Centre for Genetic Engineering & Biotechnology (NCGEB).
Ministry of Science Technology & Enviconment Building. SthFloor. Rama VI Road. Banghok 10400,
THAILAND. Tel: +66-2-2464850, 2452495-9 Fax: 2464850 Tl 20838 MINSTEN TH

M. Maureen Manchouck, National Institute of Higher Eduction. Rescarch, Science & Technology
{NTHERST). 20 Victoria Avenue. Port of Spain, TRINIDAD & TOBAGO. Tel.: +834-6252110,
6254145 Fan: 6254161

*Dr. Radhouane Ellous. Centre of Piotechnology at Sfas., University of Stax, B.P."W7, 30388 Stax,
TUNISIA. Tel: +216-4-2741 10 Fax: 273970

* Prof. Engin Bermek. The Scientific and Technical Rescarch Council of Turkey. Marmara Rescarch
Centre. £.0.Bon 214470 Gebre. Kocueli. TURKEY . Tel: #90-262-641 230ext4000. Fax: 641 2309
Tiv: 123 MAETR

© Dr. Diogenes Jose Infante, Instituto Venezolano de Investigaciones Cientificas (IVIC)L Nucleo
Experimental de Biotecnologia Agricolat NEBAL Apartaio 21827, 1020-A Caracas. VENEZUELA.
Tel: +88-2.501 1434/35/02 Fan: ST13164. 5727346 T 21657/2133K8

Permanent Mission of the Socialist Republic of Viet Nam to UNIDO. Anton Langer-Gasse 26, 1030
Vienna, AUSTRIA. Tek: +43-1-8043377 ‘
Prof. Viadimir Glisin, Genetic Engineering Centre., Vojuade Stepe 283, P.0O. Box 794, Belgrade,

YUGOSEAVEN Teb: +3%1-11-301198/395 Fax: 492397 Ty 11847 VEMONT YU

Permanent Mission of the Republic of Zaire to UNIDO. Marokkanergasse 227176, 1030 Vienna.
AUSTRIN. Tel: +43-1-TI1 38878, TI3IRKT6 !
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