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ICGEB Board of Governors



• 15 eminent scientists including 1 Nobel Laureate.

• Meet annually to assess the scientific activities of the components.

• Advise the Board on future research priorities.

ICGEB Council of Scientific Advisors



1. Cutting-edge scientific research in the
laboratories in Trieste, New Delhi and Cape 
Town

2. Advanced education supported by long- and 
short-term fellowships for PhD students and 
post-docs

3. Organise Meetings, Courses and 
Workshops 

4. Provide research grants for scientists in 
Member Countries

5. Technology transfer to industry for the 
production of biotherapeutics and 
diagnostics

6. Scientific Services and advice - Biosafety

The ICGEB 6 instruments of action



1. Cutting-edge scientific research in the
laboratories in Trieste, New Delhi and Cape 
Town

The ICGEB 6 instruments of action



1. Cutting-edge scientific research in the
laboratories in Trieste, New Delhi and Cape 
Town – scientists from our Member countries 
directly collaborate and work with ICGEB 
scientists.

The ICGEB 6 instruments of action



International Collaboration and Publication - recent examples:

ICGEB hosts scientists from more 
than 40 countries,

collaborating and publishing in 
an international environment



1. Infectious Diseases 
(12 Groups)

2. Non-Communicable Diseases 
(15 Groups)

Research: Macro-Areas and Groups



An AAV6 vector expressing 
the pro-proliferative miR-
199a stimulates cardiac 
regeneration when 
administered after 
myocardial infarction in pigs
In the long term, miR-199a 
expression needs to be 
controlled to avoid 
unwanted effects



F. Mingozzi - Genethon, Evry FRANCE
Hopitaux de Paris, Paris FRANCE
Academisch Medisch Centrum,  Amsterdam, THE 
NEDERLANDS

Medizinische Hochschule, Hannover GERMANY

Papa Giovanni XXIII Hospital, Bergamo ITALY
Università degli studi di Napoli Federico II, Naples ITALY

Genosafe, Evry FRANCE

MC Toxicology consulting GMBH, Wien AUSTRIA

Association Française de Crigle-Najjar, FRANCE

University of Leicester, Leicester UK

EURICE, GERMANY

ICGEB, Trieste ITALY

and many others…

Associazione Italiana Crigler-Najjar CIAMI, ITALY
Patients association of the Netherlands

Selecta Bioscience, Watertown USA 

AAV8-mediated liver
gene therapy for Crigler-

Najjar Syndrome First patient in Europe treated with AAV-mediated gene-
therapy for a genetic disease of the liver

Mouse Molecular Genetics
Laboratory



Cellular Immunology: Identification of mechanisms of immune 
suppression in lung cancer 

Functional testing Gene expression profiles

Isolation of rare subpopulation of immune cells in the tumor microenvironment by multicolor 
flow cytometry and cell sorting

Identification

post-sort

sorting

CONT CONT CONTTUM TUM TUM

Presenter
Presentation Notes
Cellular immunology group has recently set up the conditions to identify and isolate rare subpopulation of immune cells from tumoral tissue, by multicolor flow cytometry and cell sorting. Pure cell sorted population are used to probe their function and analyze gene expression. This approach led to the identification of novel mechanisms that account for suppression of antigen presentation in the tumor microenvironment.




Demonstrates that blocking  E7 CKII
phosphorylation is a valid therapeutic

approach for treatment of 
HPV-induced malignancy



5. Plant Biology & 
Biotechnology (8)

4. Industrial 
Biotechnology 

(7)

3. Medical 
Biotechnology 

(3)

Research: Macro-Areas and Groups



Presenter
Presentation Notes
While screening vast microbial consortia from nature, the Microbial Engineering Group led by Syed Shams Yazdani has discovered a cocktail of enzymes that have been shown to have balanced cellulase and hemicellulase activity and can break down the agricultural biomass into simpler sugar with great efficiency.
The isolated fungal species has been identified as Penicillium funiculosum, which has the ability to produce large amounts of secretary protein in the form of cellulases and hemicellulases in the extracellular medium. These cellulases and hemicellulases are found to be active against a wide variety of agriculture residues, such as rice straw, wheat straw, sugarcane bagasse, and cotton stalk, among many others. The simple sugar released by the action of these enzymes can further be fermented to ethanol to produce second generation (2G) biofuel or any other biochemicals.




5. Plant Biology & 
Biotechnology (8)

4. Industrial 
Biotechnology 

(7)

3. Medical 
Biotechnology 

(3)

Research: Macro-Areas and Groups



Research Focus: Understanding & improving plant tolerance towards stresses. 

Crops: Rice, Tomato, Cotton

Abiotic Stress: Salinity, Drought, Temperature, Oxidative, Osmotic

Biotic Stress: Viruses, Insect (rice gall midge), Herbicide 
DR. S. NAIR

DR. M.K. REDDY

DR. N.S. MISHRA

DR. T. KAUL

DR. S. SINGLA-PAREEK

Plant Molecular Biology Group

Objectives:
1.Understanding and improving abiotic stress tolerance in crop plants via genetic 

modification

2.Generation of superior plant types for durable stress tolerance via gene 

pyramiding

3.Enhancing yield of crop plants, especially rice, under normal and abiotic stress 

conditions.

4.Developing marker- and reporter-free transgenic rice and their assessment under 

contained field trials for salinity stress tolerance.

5.Translation research with ultimate goal of providing stress tolerant rice plants to 

farmers. 

6.Understanding insect-plant interaction, especially rice-gall midge interaction.

7.Understanding the regulatory role of miRNAs in plant development and stress
S. Leelavathi



DISEASED 
PLANTS

HEALTHY
PLANTS 

Plant Microbiomes Studies
1. Pathogen-Cooperators

2. Benefical Bacteria as Probiotics

PATHOBIOME MICROBIOME

Identify Pathogen Cooperators & Beneficial Bacteria



Scientific Output

ICGEB Publications from 2010-2018 include articles in: 

Nature, Nature Medicine, Nature Cell Biology, Nature Rev. Cancer, 
Nature Comm., Cell Host & Microbe, 

PLoS Pathogens, EMBO J., Genes Dev., Trends Biochem. Sci.,  
Proc. Natl Acad. Sci. USA, J Exp. Med, Blood 

Trieste New Delhi Cape Town Total ICGEB
Total publications 201791 97 17 205
Total IF 492 329 158 979
IF/Publication 5.4 3.4 9.3 4.8
Publication/year 87.1 115.0 19.6 221.7

ICGEB Group Leaders are Editors or Editorial Board members
on more than 60 international journals

Citations Trieste: 2015 – 5858; 2016 – 5587; 2017 - 5952



1. Cutting-edge scientific research in the
laboratories in Trieste, New Delhi and Cape 
Town

2. Advanced education supported by long- and 
short-term fellowships for PhD students and 
post-docs

The ICGEB 6 instruments of action



ICGEB
Academic
Programmes
PhD Fellowships

Postdoctoral 
Fellowships

Short-term PhD

Short-term Postdoc

SMART Fellowships

ICGEB-DIC-MOST 
International Fellowship 
Programme



Fellows on Board 2018
(101+219 External Fund*)

Europe (33+24*)
Bulgaria (1+1*) 
Croatia (3+1*)
Germany (1*)
Hungary (1)
Italy (18+20*)
Poland (2)
Russia (1)
Serbia (3+1*)
Slovenia (4)

Africa (22+11*)
Burkina Faso (1*)
Burundi (1)
Cameroon (4)
Egypt (4) 
Kenya (3)
Morocco (1*)
Nigeria (8+1*) 
South Africa (8*)
Tanzania (1)
Tunisia(1)

Asia (28+183*)
Bangladesh (4) India 
(12+183*)
Iran (1)
Malaysia (1) 
Nepal (1)
Pakistan (3)
Syria (4)
Turkey (1)
Viet Nam (1)

Central & 
Latin America 
(18+1*)
Argentina (5) 
Brazil (3)
Cuba (3) 
Mexico (1)
Peru (2) 
Trinidad&Tobago (1)
Uruguay (1)
Venezuela (2+1*)



1. Cutting-edge scientific research in the
laboratories in Trieste, New Delhi and Cape 
Town

2. Advanced education supported by long- and 
short-term fellowships for PhD students and 
post-docs

3. Short term mobility - SMART Fellowships: 
supports stays of 1-12 months in any other 
ICGEB Member Country aiding collaboration 
and tech transfer.

The ICGEB 6 instruments of action



Mobility SMART Fellowships 2018

South to South mobility of SMART Fellowships awarded and ongoing 



1. Cutting-edge scientific research in the
laboratories in Trieste, New Delhi and Cape 
Town

2. Advanced education supported by long- and 
short-term fellowships for PhD students and 
post-docs

3. Organise Meetings, Courses and 
Workshops 

The ICGEB 6 instruments of action







High-quality, on-line Resources and Webinars

• Scientific Collections on iTunes & YouTube 
- 50 Collections and >550 movies; 100k 
downloads per year in >80 countries

• Biosafety databases
• Cutting edge instrumentation
• Specialized facilities and services

Presenter
Presentation Notes
high-quality, on-line resources that are developed in-house and distributed freely across digital platforms.
 




1. Cutting-edge scientific research in the
laboratories in Trieste, New Delhi and Cape 
Town

2. Advanced education supported by long- and 
short-term fellowships for PhD students and 
post-docs

3. Organise Meetings, Courses and 
Workshops 

4. Provide research grants for scientists in 
Member Countries
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ICGEB Supports:

• Collaborative Research Grant Program

• Supports research in laboratories in ICGEB Member 
Countries. Includes provision for additional training 
anywhere in the world.

• Early Career Return Grants aimed at supporting young 
scientists establishing their own research programmes
with an ICGEB member Country.

• Funds consumables, equipment, personnel and travel.



Collaborative Research Proposals: 2018 Selection Process

528 Applications

Submitted to Liaison Officers

181 Applications endorsed
from 45 Member States

Triage involving PIs in Trieste, New Delhi and Cape Town Components

87 Selected for International Peer Review
involving over 90 International experts

19 Projects Funded

4 in Asia, 5 in South America, 3 in Europe, 4 in Africa,
1 in Central America, 2 in Middle East



CRP on Board 2018 (73)

Countries with ongoing projects funded by the CRP-Research Grant Programme



1. Cutting-edge scientific research in the
laboratories in Trieste, New Delhi and Cape 
Town

2. Advanced education supported by long- and 
short-term fellowships for PhD students and 
post-docs

3. Organise Meetings, Courses and 
Workshops 

4. Provide research grants for scientists in 
Member Countries

5. Technology transfer to industry for the 
production of biotherapeutics and 
diagnostics

The ICGEB 6 instruments of action



• The BDG supports local biopharmaceutical manufacturing in
member countries, improving the drug availability at a more
affordable price

• Develops simple and innovative technologies for production of
biosimilars.

• The BDG has developed and transferred know-how for the production
of the following products:
 EPO
 IFN alpha 2A/B
 GCSF
 IFN beta
 Insulin

• Most of the companies involved in tech transfers are now producing
biosimilars using ICGEB technologies.

ICGEB Trieste
Biotechnology Development Group (BDG)

Presenter
Presentation Notes
In particolare, l’ICGEB ha generato tecnologie per la produzione di eritropoietina (che ha lo share piu' grande tra tutti i farmaci ricombinanti e si usa in tutte le forme di insufficienza renale), interferone (trattamento dell'epatite C), fattore di crescita dei granulociti (G-CSF, supporto alla chemioterapia antitumorale) ed insulina (terapia del diabete). 




Technology Transfers at ICGEB Trieste

• 80 Tech transfer agreements 

• 20 different countries

• > 100 scientists trained  



• Signature of a Technology Transfer Agreement

PHASE1
• Scientists from the Company spend 4-6 weeks in the ICGEB

Laboratories gaining hands-on experience in the production of
selected technologies

• Supply of Protocols for describing creation of strains and cell
lines and complete down and upstream procedures & supply of
genetically modified strains and cell lines

PHASE 2
• Post training assistance to the industrial

partner in establishing the process
at its own facility.

Steps in Technology Transfer and Training



ICGEB New Delhi
Diagnostic kits



Not only biologics, R&D a few examples…

What do we do?
1.Provision of newly identified and characterized plant 
beneficial bacterial strains
2.Isolation, characterization and phenotypization of your ‘local’ 
plant beneficial bacterial strains
3.Screening of our culture collection of plant beneficial strains 
against your pathogen in order to identify a potential biocontrol 
agent

Vittorio Venturi, Bacteriology Group 
ICGEB, Padriciano 99, 34149 Trieste Italy
Tel: +39-040-375-7319
email: strains4plants@icgeb.org or 
venturi@icgeb.org Infection of rice

mailto:venturi_AT_icgeb_DOT_org
mailto:venturi_AT_icgeb_DOT_org
mailto:strains4plants_AT_icgeb_DOT_org
mailto:strains4plants_AT_icgeb_DOT_org
mailto:venturi_AT_icgeb_DOT_org
mailto:venturi_AT_icgeb_DOT_org
mailto:strains4plants_AT_icgeb_DOT_org
mailto:strains4plants_AT_icgeb_DOT_org
mailto:venturi_AT_icgeb_DOT_org
mailto:venturi_AT_icgeb_DOT_org


40

Technology Transfer: Vaccines & Infectious Disease

Patents
- Dengue subunit vaccine quadrivalent candidate DSV 
against all four DENV serotypes (PCT/IB2015/056352 –
Khanna N. et al.)
- Anti dengue activity of Cissampelos pariera extracts 
(PCT/IB2010/050299 - Bhatnager, P.K. et al.)

Presenter
Presentation Notes
“However, Shashi Kumar of the International Centre for Genetic Engineering and Biotechnology, in New Delhi, is proposing a different approach, using a plant instead of a fungus. As he reports in /react-text Molecular Plant react-text: 396 , he has engineered tobacco to make artemisinin faster and better than wormwood can”




1. Cutting-edge scientific research in the
laboratories in Trieste, New Delhi and Cape 
Town

2. Advanced education supported by long- and 
short-term fellowships for PhD students and 
post-docs

3. Organise Meetings, Courses and 
Workshops 

4. Provide research grants for scientists in 
Member Countries

5. Technology transfer to industry for the 
production of biotherapeutics and 
diagnostics
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ICGEB Capacity Building Project 
for
sub-Saharan Africa

Assisting the development of effective safety and regulatory 
systems for the products of modern biotechnology in selected 
countries of sub-Saharan Africa (SSA)

A 4-year project focussing on enhancing the ability of regulatory
authorities in SSA to regulate the development &/or
commercialisation of the products of modern agro-biotechnology,
by the formation of a solid bedrock of African expertise through
which regulatory systems can be manned effectively and
sustainably.

Project dedicated URL:
www.icgeb.org/biosafety/projectforSSA/abouttheproject.html

www.facebook.com/pages/ICGEB-Biosafety-Capacity-Building/166333846846436



BIOTECH-NET PROJECT
An example of Scientific Diplomacy to 

Enhance Biotechnology Know-how 
in the Horn of Africa: 

focus on 
Eritrea and Ethiopia



ICGEB for the 
lay public



SA National Science Week Launch, 27 July 2019

Presenter
Presentation Notes
Part of our mission and vision – Trieste Next 40K participants just last month in Trieste, Italy





ICGEB
RRCs –

Research 
projects and 
institutions that 
we have played 
a role in
creating in 
Member States



ICGEB’s 
infrastructure 
capabilities

Facilities and expertise available at 
the ICGEB

Research Institutes and Companies 
in our Member States can access 
our laboratories and equipment and 
get support of our highly qualified 
international staff.

We can provide on-the-job 
specialised training in specific 
processes and techniques available 
at ICGEB, and can collaborate on 
developing and adapting these for 
the specific requirements of our 
partners.

www/icgeb.org/icgeb-facilities

Presenter
Presentation Notes
Through these instruments of action, here is a summary of our collaboration in Latin America




•

Fluorescence Microscopy Core Facility (FMCF) - www.icgeb.trieste.it/fluorescence-microscopy.html

INSTRUMENTS
• Leica DMLB upright microscope;
• Leica Laser Microdissector LMD;
• Leica DMIRE2 inverted microscope;
• Zeiss LSM510 confocal microscope with lasers 488, 514, 543 nm and 2 PMT + microinjector (Eppendorf); (Purchased 

1998 – end of support)
• Zeiss LSM510 META equipped with lasers 458, 477, 488, 514, 543, 633 nm, 2 PMT + META detection module for 

emission spectra analysis; (Purchased 2004, end of support)

NEW PURCHASES
• Nikon Eclipse Ti-E inverted for live imaging + CMS (Andor) + stage incubator (Okolab) (Purchased 2014)
• Zeiss LSM880 with lasers 405, 458, 488, 514, 543, 633 nm, 3 PMT + Airyscan with 32 GaAsP channels for fast high-

resolution fast acquisition (bid finalized 2017)

USERS (no charge)
• ICGEB groups
• External users from neighboring institutions
• FluoMicro@ICGEB Course 2016-2017
• Training of ICGEB short-term research fellows

MANAGEMENT
• Alessandro Marcello GL Molecular Virology 
• Paola Massimi – staff Tumour Virology
• Online booking system
• Maintenance and training of users

http://www.icgeb.trieste.it/fluorescence-microscopy.html


Proteomics Facility
The Proteomics Facility uses state-of-the-art 

techniques in mass spectrometry for protein 

identification, protein quantification, and the 

mapping of post translational modifications. The 

facility is equipped with modern electrophoresis 

and HPLC equipment for sample preparation and 

separation. The facility is currently equipped with 

two mass spectrometers: a Thermo Finnigan 

LCQdeca ion trap mass spectrometer, and an 

Applied Biosystems 4800 MALDI TOF/TOF.

What we do:

ICGEB Trieste
Core Facilities

Proteomics and mass 
spectrometry

Animal house

BL3 containment laboratory

Flow cytometry and cell sorting

Advanced optical microscopy

AAV Vector Unit (AVU)

Technical services and mechanics 
workshop

Peptide synthesis and chemical 
modification

Bioinformatics
High throughput, whole genome 
siRNA screening



ICGEB Trieste
Core Facilities

Proteomics and mass 
spectrometry

Animal house

BL3 containment laboratory

Flow cytometry and cell sorting

Advanced optical microscopy

AAV Vector Unit (AVU)

Technical services and mechanics 
workshop

Peptide synthesis and chemical 
modification

Bioinformatics
High throughput, whole genome 
siRNA screening

HTS Facility
MAIN GOAL:
Perform genome-wide RNA interference screens in human/mouse cells
(upgradable for screening of small molecules in the future)

EQUIPMENT:
- liquid handling station
- automated high-content-microscope
- multimode microplate reader
- cell washers, liquid dispensers, microplate sealer

LIBRARIES:
- human whole-genome siRNA library (approx. 20 000 genes)
- mouse whole-genome siRNA library (approx. 18 000 genes)
- small siRNA sublibraries targeting specific intracellular pathways 

http://www.moleculardevices.com/pages/instruments/imagexpress_micro.html
http://www.moleculardevices.com/pages/instruments/imagexpress_micro.html


ICGEB 
Services 
available to 
Member 
States

All supported 
through the 
Fellowship and
CRP 
programmes

www/icgeb.org/icgeb-facilities

Presenter
Presentation Notes
Through these instruments of action, here is a summary of our collaboration in Latin America




Thank you 

Lawrence Banks: banks@icgeb.org

Presenter
Presentation Notes
Thanks
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