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Director's
Report

Report of CSIR-Indian Institute of

Chemical Biology with a quick look of
major activities of this Institute for the period
from April 2013 to March 2014. This report is
an indication of our growth and a document of
our accountability when Prof. Siddhartha Roy
was the Director of this Institute. The role of
CSIR-IICB in 'Affordable healthcare through
modern science' is well recognized since its
early days. Every year the Institute publishes its
Annual Report to disseminate a brief
description of our research activities to our
friends, well wishers and scientific
communities across the globe. Apart from the
scientific contributions, this report also
includes critical information about our
infrastructure, extramural funding, intellectual
property and other various aspects of scientific
management and administration.

It is my great privilege to present the Annual

The institute embodies a symbiosis between
chemistry and biology that translates to a
commitment to advance affordable healthcare
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for all. The institute is engaged in research on
diseases of national importance and biological
problems of global interest, employing
sophisticated state-of-the-art technology in
keeping pace with the rapid and unprecedented
momentum that life science research has gained
globally over the last 50 years. CSIR-IICB is
one of the major institutes in India which
initiated, right from its inception, multi-
disciplinary concerted efforts for conducting
basic research on infectious diseases,
specifically leishmaniasis and cholera, along
with the development of technologies for the
diagnosis, immunoprophylaxis and
chemotherapy of the diseases. We have offered
substantial attention in developing drug from
our indigenous and natural resources like native
Indian plants.

CSIR-IICB Infrastructure continues to be
upgraded. The new campus at Salt Lake is
completed. The institute made considerable
progress in setting up the CSIR Innovation
Complex, Kolkata initially at its Salt Lake
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campus. In near future the innovation complex
involving six Eastern zonal laboratories will be
established in the Southern fringe of Kolkata (at
Baruipur). CSIR-IICB is continuing to function
as the mentor institute for National Institute of
Pharmaceutical Education and Research
(NIPER), Kolkata.

CSIR-IICB now holds seven major scientific
divisions: Cell Biology & Physiology,
Infectious Disease & Immunology, Cancer
Biology & Inflammatory Disorder, Chemistry,
Drug Development, Diagnostics &
Biotechnology, Molecular & Human Genetics
and Structural Biology & Bioinformatics.
Scientists are continuing their efforts to unravel
the molecular basis of cancer, altered immune
responses during chronic infection and
inflammation, and the pathophysiology of
several metabolic and neurodegenerative
disorders such as diabetes and Parkinson's
disease. The successful implementation of the
human genome project has raised new hopes of
identifying genes responsible for complex
human diseases at a much faster rate than ever.
Accordingly, a project has been initiated to
identify risk alleles accountable for
susceptibility to oral and cervical cancers.

The Cell Biology & Physiology Division
consists of a group of scientists with varied
interests in the various pathophysiology of
disease states and employ cellular and animal
models for understanding the mechanisms
thereof. The group consists of team of cell
biologists, physiologists and molecular
biologists. Neurodegenerative diseases, cardiac
hypertrophy, obesity, diabetes, drug addiction,
uteroovarian dysfunction, ovarian
development, developmental neurobiology,
placental morphogenesis, sperm motility are
the major areas of interest for the group. A
number of intra- and inter-institutional
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collaborative programs are being undertaken
for this purpose, with much success.

The major research focus of the Infectious
Disease & Immunology Division includes
understanding the molecular pathology of
leishmaniasis, cholera, malaria and
gastropathy. Work on leishmaniasis is
comprised of (i) studies on how Leishmania
parasite frustrates macrophage defense, (ii)
comprehensive assessment of liposome-
encapsulated drugs as therapeutic agent and
(ii1) studies on the immunobiology of
leishmaniasis towards identifying potential
vaccine candidates. Work on cholera is
comprised of (i) studies on diverse CTX, their
role in microgenome diversity of Vibrio
cholerae and evolution of new clones, (ii) to
explore the integration of pathways sensing
environmental cues with virulence regulation
and pathogenicity and (iii) to understand stress
related and epigenetic gene expressions in V.
cholera and Helicobacter pylori. Malaria and
gastropathy work is comprised of (i) to study
the role of Plasmodium falciparum
mitochondria for the parasite growth and
survival and liver mitochondrial dysfunction
and associated apoptosis during host-malaria
interaction and (ii) to study the gastric mucosal
apoptosis during H. pylori-mediated and non-
mediated gastropathy.

Cancer is the most difficult disease to treat
because of its unresponsiveness and resistance.
So, one or two magic drugs would be required
which behave like a multi-target hitting agent.
To explore this, cancer cells should be studied at
molecular and cellular levels by different
approaches like, proteomic, glycoproteomic
and also by in silico modeling. Cancer Biology
& Inflammatory Disorder Division has been
created recently with long term goals to focus
on the comprehensive understanding of cancer



at many levels ranging from the investigation of
molecular and genetic basis of cancer, the
elucidation of cellular processes altered during
development of cancers, immune response and
inflammation. The scientists in this division
conduct both basic and translational research on
a range of topics that include lung, brain, oral,
breast, pancreatic and cervical cancers and
leukemias etc. The current focus is on (i)
studying cancer cells from different tissue
origins at molecular and cellular levels by
different approaches, (ii)biology of cancer
initiating stem cells, both in solid tumors and in
hematologic malignancies, (iii) identification
of cellular signaling, probable target proteins
and signal cross-talking, (iv) investigating RNA
helicases, EGFR and Wnt signaling, autophagy
pathway and molecular regulation of
chromosomal instability and (v) Cancer
immunosurveillance mechanisms and
evolution of tumor immunome is being
explored to gain insights into the key regulatory
pathways that may point out to key
immunotherapeutic targets. The studies would
be helpful for development of anticancer
therapy.

Development of synthetic methodologies and
synthesis of bioactive natural products or
natural product like molecules are the major
areas of research in Chemistry Division.
Besides, isolation of bioactive natural products
from medicinal plants in determining their
efficacies, herbal preparations for treatment of
some major ailments is the other area of
research of this division. Based on the
background, the research activities of the
division is also focused on development of
chiral ligands and their transition metal
complexes for asymmetric organic
transformations, synthesis of peptidomimetic
macrocycles, isolation of bioactive natural
products from medicinal plants, discovery of
small molecules binding Hepatitis C virus RNA
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internal ribosome entry site (IRES) and nucleic
acid binding properties of natural products. This
division intensively pursues interdisciplinary
research activities in the fields of synthetic and
natural product chemistry, carbohydrate
chemistry, biophysical chemistry and chemical
biology. The division is engaged in active
collaboration with biologists of this institute
and other CSIR laboratories in utilizing the
synthetic and isolated natural products for
studying their efficacy and potential application
in biology and medicine. The division is fully
equipped with MS facility (LCMS, HRMS and
MALDI-TOF), NMR facility, X-ray
crystallographic facility, CD spectrometer,
micro-calorimeter etc.

The major objectives of Drug Development,
Diagnostics & Biotechnology Division
involve basic and applied research covering
areas of health, agriculture and process
biotechnology with focus on development of
new products, processes and technologies of
commercial and industrial importance. The
specific objectives of this division include
studying regulatory mechanisms for production
and secretion of hydrolytic enzymes and use of
biomass from Termitomyces clypeatus for
biotechnological and biomedical applications
in the area of biofuel, bioremediation in tannery
sector, food industries and for anticancer
activities; functional polymorphism of matrix
metalloproteinases and the risk of gastric
cancer, to establish the mechanism of gastric
ulceration; tissue targeted drug delivery etc.

The principal objectives of the Molecular &
Human Genetics Division are to identify the
role of pathogens in modulating small RNAs in
the host; to find whether telomere length or
senescence factors are responsible for the
carcinogenic effects of arsenic; to determine the
molecular basis of gene delivery to
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mitochondria, and to understand the eukaryotic
transcriptional regulatory mechanisms and
their role in human diseases. Emphases are
placed on determination of the function of
microRNAs in parasitic disease
(leishmaniasis) and also in cancer.
Mechanistic understanding and regulation
transcription process at molecular level is also
under investigation. The experiments are
mostly a combination of basic and applied
approaches to study the molecular basis of
genetic disease and gene therapy.

The Structural Biology & Bioinformatics
Division is engaged in studies of various
macromolecular machines and cellular
pathways of biomedical interest from structural
as well as mechanistic perspective. There are
two parallel wings of the division -
experimental structural biology and
computational biology. A team of scientists
from diverse areas of biological, chemical,
physical, mathematical and computational
sciences is engaged in probing macromolecular
interactions at different levels of biological
organization using integrative, trans-
disciplinary approaches. One of the major
objectives of such studies is to gain a better
insight into the quality control mechanisms in
protein folding. Projects have been designed to
address the key issues on protein misfolding,
aggregation and amyloid formation, e.g,
explicating the molecular/sub-molecular
processes responsible for the onset and
progress of protein aggregation /
amyloidogenesis; characterizing the pre-
amyloidogenic states of proteins along the
aggregation pathway, delineating the
physicochemical features of natively unfolded
proteins and peptides of clinical importance,
navigating the native protein folding routes in
various pathogenic microbes, elucidating
cellular defenses against aberrant protein
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folding and developing novel strategies for
amelioration of protein misfolding disorders.
State-of-the-art facilities and technologies and
other biochemical and biophysical methods are
being employed for structural characterization
of different macromolecules at atomic
resolution. Various other studies such as
enzyme kinetics, oxidative stress responses in
Leishmania, structural analysis of RNA-
Protein complexes, cryo-EM studies of
ribosomal complexes, structure and dynamics
of macromolecular systems responsible for
cancer, tuberculosis and other diseases etc are
also being conducted by the experimental wing
of the division. In parallel, in-silico studies are
being pursued to address the issues pertaining
to genome harvesting, pathway simulation,
protein-protein interactions, rational drug
design, and evolution of extremophilic
microbes and metagenomic analysis of human
microflora. A number of software packages and
knowledgebases have been designed and
developed for high throughput genome/
transcriptome/proteome analysis.

During the reporting period thirty nine (39)
extramural projects from different funding
agencies are continued by different scientists of
the institute, which include European Union,
UK-India Education & Research Initiative
(UKIERI) and Wellcome Trust, London.
Twelve (12) new projects have been sanctioned
in the reporting year. Based on the expertise
available through scientific endeavor, CSIR-
IICB was assigned with nineteen (19) Planned
Projects of CSIR in the Twelfth Five Year Plan
of which five (5) are Nodal Network Projects
and fourteen (14) are Partner Network
Projects and the research progress of these
projects have been highly appreciated by the
Research Council (RC) of this Institute. These
projects networked with other CSIR labs, will
exploit the potential of CSIR-IICBs scientists.



CSIR-IICB, Kolkata celebrated its 57"
Foundation Day on April 02, 2013. Prof.
Samir Bhattacharyya, Emeritus Professor,
Visva-Bharati and former Director, CSIR-
IICB, Kolkata was present in the occasion as
Guest-in chief. Prof. Avadhesha Surolia,
Professor of Biophysics, 1ISc, Bangalore and
former Director, NII, New Delhi delivered the
25" Dr. J.C. Ray Memorial Lecture.

On June 18, 2013 the institute organized a one
day Seminar on Facets of Insilico Chemical
Biology for Novel Therapeutics (FICBNIT-
2013).The main objective of this seminar was
to highlight various aspects of Insilico
Chemical Biology.

A one day Symposium was organized on
Leishmaniasis on July 20, 2013. The meeting
was attended by the doctoral students of
different institutes in and around Kolkata. The
Ph.D. students presented their own work and
awarded for poster presentation, an event which
was held during “100 years of Antimonials, an
international congress”.

CSIR-IICB observed 71" CSIR Foundation
Day in the Institute Auditorium on September
26, 2013. Inaugural address was delivered by
Chief Guest Prof. Souvik Bhattacharyya, Vice-
Chancellor of Jadavpur University. Foundation
day lecture “Networks in Biology” was
delivered by Special Guest Prof. Shekhar C.
Mande, Director, and National Centre for Cell
Science, Pune.

On October 23, 2013 the institute signed a
MoU with Bangalore based Narayana Health to
work together to establish joint collaborative
research in niche areas of translational research
by utilizing the facilities and expertise in both
the institutes. A team of eight specialists from
Narayana Health visited CSIR-IICB to sign this
MoU.
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During March 6-8, 2014 the 7" RNA group
meet of the Indian RNA biologists was
organized at Dr. J.C. Ray auditorium. Several
leaders in RNA research in India were present
in the meeting. The well known virologist Prof.
Sahid Jameel from ICGEB, New Delhi & CEO,
DBT-Wellcome Indian Alliance, had also

attended this gathering and presented a talk.
On March 31, 2014 the institute also organized

one day meet on Macromolecular Structures,
Methods & Mechanisms.

The Institute observed Hindi Week during 13"
-18" September, 2013 by organizing different
competitions like debate in Hindi, noting &
drafting competitions and a workshop was
conducted on Unicode. The Institute also
observed National Hindi Day on 18th
September, 2013. The chief guest of the day
was Prof Shoma Bandyopadhyay, Professor of
Hindi Department, Calcutta University,
Kolkata.

During the reporting period a number of
scientists of our institute received different
national honors and awards among which
Fellow of The World Academy of Sciences
(TWAS), Fellow of the Indian National Science
Academy, Delhi (FNA), Fellow of National
Academy of Sciences, Allahabad (FNASc),
Fellow of National Academy of Sciences,
Bangalore (FASc), Fellow of the National
Academy of Medical Sciences, India
(FNAMSc), Fellow of West Bengal Academy
of Science and Technology (WAST), National
Bioscience Award, Jagdish Chandra Bose
Medal from Indian National Science Academy,
Fulbright Fellow (2013-2014) in Science and
Technology from United States Indian
Education Foundation and DAAD Fellowship
are important.

A large number of scientists and technologists
of national and international repute visited our
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institute, delivered lectures and held
discussions with different research groups in
CSIR-IICB during this reporting year. Among
which a lecture on “Role of Semaphorin3D in
Cardiovascular Development and Disease” by
Dr. Manavendra Singh, Dept. of Cell & Dev.
Biology, Perelman School of Medicine,
University of Pennsylvania, USA; visit by Dr.
Prabhat Mandal, Johns Hopkins University
School of Medicine Baltimore, USA for a
scientific lecture on “Human L1
retrotransposon and its role in processed
pseudogene formation”; visit of Dr. Priyabrata
Mukherjee, Professor of Pathology, Peggy and
Charles Stephenson Endowed Chair in Cancer
Laboratory Research, Oklahoma, USA for his
lecture on Nanomedicine : From Discovery to
Therapeutics; visit by Dr. Dhruba Chattoraj,
Head, Control of DNA Replication Section
Centre for Cancer Research NCI, NIH, USA for
a lecture on “Transition from a plasmid to
chromosomal mode of replication in a
bacterium with divided genome, vibrio
cholerae’; visit of Prof. Tapas K Kundu, Head,
Molecular Biology & Genetics Unit, INCASR,
Jakkur, Bangalore for his lecture on “Epigenetic
regulations of disease and differentiation :
probed by means of Chemical Biology™; visit of
Dr Sudipto Roy, Associate Professor, Institute
of Molecular & Cell Biology, Singapore for a
lecture on “Cilia and Ciliopathies” and visit of
Dr. Animesh Dhar, Associate Professor,
University of Kansas Medical Centre, USA for
his lecture on “Novel epigenetic target in
pancreatic cancer” are important. About 119
students from different Universities and
Institutes of India participated in summer
training and other training programmes. A large
number of Scientists of our institute were
involved in teaching and training programmes
ofneighboring universities and institutes.

A steady number of quality publications in
journals of high impact factors are the hallmark
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of the Institute's progress in research. For the
year 2013 the total number of scientific
publications remained steady at 203. I am proud
in finding that the average impact factor of
research publications of CSIR-IICB has
increased significantly to 3.69 in this year.

Throughout the reporting period CSIR-IICB
has filed four international patents related to
synthetic bioactive formulation to combat
cancer and a biomarker for heart diseases. Total
five patents have been granted among which
four in abroad and one in India.

CSIR-IICB has always remained as a centre of
choice for promising researchers with ambition
to work in biological and chemical fields. This
year the institute has attracted a large number of
bright, young research fellows and research
associates from all over the country to generate
adequate and trained human resource in the
different fields of Biology and Chemistry and
related areas for meeting the requirement of
cutting edge research. During 2013-14 around
403 numbers of fellows and Associates are
involved with their doctoral & post-doctoral
research.

I extend my cordial gratitude to all the staff
members of our Institute for their year long
sincere activity and cooperation in sustaining
the growth and maintaining the reputation of
CSIR-IICB. I also believe that the dedication
offered by my colleagues will take the Institute
to anew height in coming days.

CSIR-IICB, Kolkata Prof. Chitra Mandal
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THE LAURELS
Dr. Syamal Roy
elected Fellow of the Indian National Science Academy (FNA), Delhi
Dr. Uday Bandyopadhyay
elected Fellow of the Indian National Science Academy (FNA), Delhi
Dr. Susanta Roy Chowdhury
elected Fellow of National Academy of Sciences (FASC), Bangalore
Dr. Chitra Mandal
elected Fellow of the National Academy of Medical Sciences (NAMS), India
Dr. Subrata Adak
received National Bioscience Award for Career Development by Department of
Biotechnology, India
Dr. Pijush Kanti Das
awarded Jagdis Chandra Bose Medal (2013) from Indian National Science Academy
(INSA), New Delhi
Dr. Pijush Kanti Das
received Viswanath Memorial Lecture Award by Indian National Science Academy
(INSA), New Delhi
Dr. S. Swarnakar
received Fulbright Fellowship (2013-2014) in Science and Technology from United state
Indian education foundation (usief).
Dr. P. Jaisankar
received DAAD Fellowship for the year 2013
7
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Performance at a Glance
PUBLICATION

A steady number of quality publications* are the hall mark of the Institutes' progress in research.
Year wise publications and average impact factor (IF) for the last five years are shown below:

CSIR-IICB PUBLICATION

250 T - 4
2 2 o
200 1 3.44 41
o e 3.4 203 3.5 .
'g 209 3.25 ™
= 150 t = g,n
'E 2ol 145 . R
100 1 2
5 140 275 &
é o - 2.5
2.25
0 - - - : 2
2009 2010 2011 2012 2013
YEAR

Research Publication - 2013
Total Publications 203
Non SCI Publications 07
Research Publications 196
No. of Papers with IF 2 6 18
No. of Papers with IF25 <6 15
No. of Papers withIF24 <5 36
No. of Papers with IF23 < 4 35
No. of Papers with IF22 <3 63
No. of Papers with [F>21<2 21
No. of Papers with IF < 1 08
Total IF (Last 5 yrs. Average) 724.917
IF per Research Publications B 3.698
IF per Scientist 11.50
Publications per Scientist 3122
Total Scientists 63

According to Last Five years Average Impact Factor (IF)

*List of publication highlights for 2013 is provided inside separately
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Performance at a Glance

PATENTS

A more or less steady number of patents* are filed every year from the Institute and are granted.

Patents Filed in Last Five Years

M Abroad

A8 B India

161
141
121
101

Number of Patents

oSN B3
[

200910 2010-11 2011-12 201213 2013-14

Year

Patents Granted in Last Five Years

M Abroad
OIndia

109

8_
7_

5—.
4

2_
1-

Number of Patents

2009-10 2010-11 2011-12 2012-13 2013-14

Year

* Detailed list of granted patents in 2013-14 are provided inside separately
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HUMAN RESOURCE DEVELOPMENT

A substantial number of research scholars carry out research at Doctoral and Post-doctoral levels each
year. Several students from different universities of our country get short-term training in every year.
Data for last five years are given below:

400 m Total Scholars ~ ®mTrainee = Ph.D. Awarded

Number

2009-10 2010-11 2011-12 2012-13 2013-14

\LY
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Performance at a Glance

R & D AND TOTAL EXPENDITURE BREAK-UP 2013-14

INFRASTRUCTURAL BREAKUP 2013-14  SOURCE:IICB ACCOUNTS

Staff Quarter capital |

Staff Quarter Maintenance
Vehicles m

Office equipment m
Advances

Pension -1989.00

HRD 031

S 73.50
Maintenance

Contingencies m
Pay & Allowances m

1000.00 1500.00 2000.00

Pension

® Amount in Lakh

12

Srp. e\
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YEARLY EXPENDITURE .F2009-10 TO 2013-14

1000.00
800.00

600.00

Amount in Lakhs

400.00

EXTERNAL CASH FLOW OF [ICB

500,00

450.00

400.00

3

300.00

AMOUNT IN LAKHS

100.00

50.00

0.00

2009-10
2010-11
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YEARWISE GRANT RECEIVED FROM CSIR

5496.456

6151.109

SOURCE : IICB ACCOUNTS
7111.628

2

7111.628
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Performance at a Glance

Staff Strength As on 31.03.2014

Canteen Scientists

Gr.C (Non-Tech) / \

Office rs——_ /
HelperS'/ \—TOSITAS

Technicians

Assistants—~__

Total Staff-232

S&T Staff : Scientists-60, Engineers-4, Technical Officers & Assistants-43,
Technicians-35, Helpers-16

Administrative Staff : Officers-13, Assistants-38, Gr. C-13, Canteen-10

Scientists : Technical Staff : Administrative Staff :: 1:1.6:1.2

15




