The 94th Foundation Day of Bose Institute was celebrated on 30" November 2010. Prof. André

Beteillg, Professor Emeritus of Sociology, University of Delhi graced the occasion as Guest of Honour
and delivered the 72nd Acharya Ja

gadis Chandra Bose Memorial Lecture on 'Caste and the Citizen'.
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Acharya J.C.Bose - demonstrating an experiment to European dignitaries,
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THE BOSE INSTITUTE

From the Director’s Desk

t is my privilege to present, on behalf of Bose Institute, the

report of our activities during the fiscal year 2010-11. This

document is not only a statutory requirement; it attempts to
provide a readable account of all our activities during the year,
which we carry out mostly under the aegis of the Indian
taxpayer.

The philosophy guiding Bose Institute was stated in no
uncertain terms by our beloved Founder, the doyen of modern
Indian science, Acharya Sir Jagadis Chandra Bose: “The lines of
physics, of physiology and psychology converge and meet. And
here will assemble those who would seek oneness amidst the
manifold” We have continued to endeavor to uphold this
doctrine, pursue seamless science. This year also has not been
an exception; we have continued to generate new knowledge
and facilitate the widest possible diffusion of the same.

Our heartfelt gratitude to the Hon'ble members of our
Governing Council, the Governing Body of the Bose Institute
Society, the Finance Committee, the Scientific Advisory
Committee and the Research Area Panels. We are indebted to
the expert colleagues from all over India who have generously
given us the benefit of their experience and expertise in
various selection and advisory committees. Our thanks to the
Department of Science & Technology, Government of India for
the grants-in-aid as well as to various funding agencies, Indian
and International, for extramural research support.

Lastly, but not in the least, | would like to put on record my
own debt of gratitude to the members of the Publication
Committee of Bose Institute for bringing out this report in a
timely and aesthetically pleasing manner.

With my best wishes to all the readers,

e = -.
g g

Sibaji Raha

Director
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Introduction

The Bose Institute was founded by Acharya Sir Jagadis Chandra Bose
in 1917 for the advancement of science and dissemination of
knowledge. The Institute has served the nation for the past 94 years
through its pursuit of advancement of knowledge in science and
technology and by developing highly competent and able scientific
manpower for the country. The Institute has on its staff highly
qualified and experienced scientists devoted to original and path
breaking research in the fields of Plant Sciences, Structural Biology,
i f 1 Molecular Biology, Biomedical Sciences, Biotechnology, Quantum
- Mechanics, Astrophysics and Condensed Matter Physics. Bose Institute

started with three original departments, Botany, Chemistry and

126th Birth i

LectureIhalli]ago(s::l?:;?iiftn 0:) Prtf:f. Debendra Mohon Bose was celebrated on 26th November 2010 at )

tionsi Ph);sical Laboratof' Nr:“; Esh.?[:_. Jl:lshla former Director General, CSIR & Professor Emeritus, Physics. With time more departments were added the Animal
Ve i graced the occasion and delivered the D. M. Bose Memorial Physiology Section (1930), Department of Microbiology (1942),

Department of Biochemistry (1974), the Plant Tissue Culture Section
(1976, subsequently renamed Plant Molecular & Cellular Genetics
Section in 1989), Department of Biophysics (1985), the Environmental
: Science Section (1992) and the Immunotechnology Section (1992).
. Very recently, a division of Molecular Medicine has been established,
. absorbing the sections of Animal Physiology and Immunotechnology,
along with the induction of a few scientists from the Departments of
Chemistry and Microbiology. In addition, the institute hosts support
and service centres like the Central Instruments Facility (CIF), the
Distributed Information Centre (DIC), Library, Workshop, J.C. Bose
Centre (comprising the Museum and the Publication sections). The
wide-ranging and comprehensive base of available
scientific infrastructure at Bose Institute also
comprises the Acharya J.C. Bose High
Al Altitude Research Centre at Darjeeling
and the experimental field stations at
Falta, Madhyamgram and
Shyamnagar. Recent augmentations
include the establishment of a
National Facility on Proteomics and
Genomics, a National Facility on
Astroparticle Physics and Space
Sciences, a Centre of Excellence in
Bioinformatics, a Rural
Biotechnology Training Centre at

Lecture entitled Glimpses of Nanoscience.

A team of delegates from Vietnam headed by Mr. V i
: : . Vu '
Vietnam in India, visited Bose Institute on April §4, 2010. uang Dlem, fonble Ambassador of 5. .
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selected key genes. The effective use of these novel
improvement programme by functional genomic a
to improve the plant performance.
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Falta and the J.C.Bose Biotechnolog
The facilities available in the insti

the recent years.

The eminence of Bose Institute scientific research spanning a wide range of disciplines js

evident from the large number of research publications in the most competitive peer reviewed
international and national journals, the reco

Bhatnagar Prize, INSA young scientist awa
fellowship of the Third World Academy of
Rockefeller Foundation fellowship and H
years provided yeoman service in manpo
Ph.D. students many of whom are now re
an average, 30-40 scholars are awarde

rd, fellowship of the National Science Academies,
Science, Nehru Fellowship, K.S. Krishnan Fellowship,
omi Bhabha fellowship. The institute has over the
wer development, having trained a large number of
puted experts in their fields in India and abroad; on

d Ph.D. degree every year. Over the past decade,
scientists of Bose Institute have maintained an enviable record of publication in peer reviewed

journals. A number of its scientists and research scholars participate every year in numerous

academic activities (seminars, conferences, workshops) in India and abroad as invited speakers,
chairpersons and resource persons.

A large number of extramural research projects, with support from various government
agencies as well as international funding agencies, are carried out at Bose Institute.

Research Activities

At the time of founding Bose Institute, the
declared that the objective of Bose Institu
compartmentalisation on the basis of specialisation. Bose Ins

encouraging inter-disciplinary research to the fullest. Broadl
our scientists cover the following areas:

illustrious founder, Sir J. C. Bose had unequivocally
te would be to practice seamless science, without

titute strives to achieve this ideal,
y, the current research activities of

Institutional 11” Plan (2007 2012)

|.Improvement of Plants: Biotechnological, Genomic and Proteomic Approaches:

This group is working on different fundamental problems of plant biology and emphasis has

also been given to identify the key proteins and genomic components coding for desirable
phenotypes through genetical and molecular approaches. Recently initiatives have also been

undertaken to understand epigenetic, transcriptional and post transcriptional reg{flations of

genes and the regulatory elements in crop
pproach has been undertaken with a view

gnition received by the scientists in the form of S.S.

THE BOSE INSTITUTE

I Protei Structure, Function and Engineering :
I . Pr air

f Protein structure is the key criteria to determine functional organlzattonl of a
TS . . . i Deen
Resol.u. on 3 on the structure-function relation coupled with expression ana'lyses haVPi
protein. ‘Stu t)c,) design therapeutically and other economically important protein molecules.
undei'{ He2n

Jil. Bi:informatics and Computational Biology :

i i i 8 as one of the nine nodal centres under the
e izzarr?o}/(\;zs)/ IE\cfglE)r:fz;jtiorr]\ 1S)glitem (BTIS) of the Departmont of Biotechnology,
- BI1?India with genetic engineering and molecular modelling as t'he two major
o g’ ce th’en the centre is functioning as a repertoire of informatlon re!otod to
thrmt " Innd its dissemination in Eastern India. It provides compu’FatlonaI faC|I|t|es.to
i ?ch in genome analysis, molecular modelling, plant genomics and proteomlos,
;?g';iggitzle;reastructure determination (through NMR and X—ra}y clrystallogr?‘ri?dhgr)], S;gi:z

j i in- in interaction, docking and molecular recog ;-
stfllI.CtUFG acln:i:):::oiﬁ;otilcﬁ ﬁggts;gir:?;rer:atics Centre hgs the distinction of bei.ng designated
23; 1f[<3nnqcr?enof Excellence of the Department of Biotechnology, Government of India.

V. Molecular Medicine :

Participants have taken initiatives in identifying and characterizing the actlk:{e prlr;gcp;lleess <i)s
hiomolecules useful in pathophysiology. Development of novel peptides/ bio-mo
also another target.

V. Microbial Genomics and Infection Biology :

Genomic approaches have been taken to study the basic biology of microbes Iea'dlngN"colquT::
insights into the mechanisms of their growth, proliferation and ceII—cche regulation. . 1o etious
mechanisms underlying the processes by which some of theso mlcrooes cause;r:\g;l e
diseases are being elucidated. Identification of microorganisms with a pote
bioremediation is also under study.

VI. Development of Systems Biology :

- ; i i I
Scientists have taken system level approaches combln'mgl mathemotlcal modellnrgtg:? :r?d
biological experiments to dissect the functional organization of various genhes, cr.;.o o
transcription factors in relation to development of cancer, tuberculosis and other diseases;

the biology of pathogens.

VIIl.  Basic and Applied Problems in Physical and Environmental Sciences :

The Department of Physics contributes both to fundamental knowlledge as weeILrs;
applications relevant to industry and society in general. The Dopartments .current res

activities are in the areas of Radiation Physics; Statistical Mechanics; Foundations of Quantum'
Mechanics and Quantum Entanglement; Astrophysics of Strongly Interactlng Matterf,
Characterization of Detector Materials for Heavy lons; Preparation and Che?racterlzatlon' (I)
Dielectric Materials, Condensed Matter Physics, Nuclear and High Energy Physics, Astroparticle
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Physics and Cosmology. Recently, intense activities have also been initiated in Millimeter Wave
and Microwaves as well as atmospheric sciences.

In other experimental stations attempts are being put forward to translate the knowledge
acquired at plant molecular biological laboratories to the field.

Manpower Development, Academic

Bose Institute has recently started a new chapter in the realm of manpower development. In
collaboration with the University of Calcutta, an integrated M.Sc.-Ph.D. course in Plant
Molecular Biology & Technology has been initiated in September 2007. Also in September
2007, a four semester M.Sc. course in Physics, with specialisation in Astrophysics & Space
Sciences has been started in collaboration with St. Xavier's College, Kolkata.

Science and Society

In addition, a Rural Biotechnology Centre has been developed to provide the knowhow of
basic biotechnology to the rural people to improve the socioeconomic status. Although the
beginning is modest, the response of the local people, the primary beneficiaries of the project,
has been one of tremendous enthusiasm and efforts are now on not only to sustain it but also
to substantially expand its scope.

MALDI TOF-TOF

MANAGEMENT OF THE INSTITUTE

Management of the Institute

==L Bose Institute is a grant-in-aid autonomous institution under the Departmer?t of
Science and Technology (DST), Ministry of Science & Technology, Governme{nt of India. It
has a Governing Body consisting twelve members includi.ng the Director. The
management of the Institute is vested in the Bose In:stitute Council thajc has 18 mem'bers
including the Secretary, DST, Govt. of India. The Institute also has a Finance Committee
resnonsible for the financial policies and management.

j#.embers of the Governing Body

Prof. Debi Chakravarti

Prof. S.N. Chatterjee

Shri Somnath Sanyal

Prof. D.Banerjea

Dr. Anutosh Chatterjee
Dr.Manish Sekhar Chakraborty
Shri D. Mandal

Shri Dilip Bhattacharyya

Prof. Parul Chakrabarti

10.  Prof.Bikash Sinha

11.

12.  Director, Bose Institute, Secretary

© N oL kW=

o

Vacant

Members of the Council

Secretary, Department of Science & Technology, Government of India or his nominee

2. Director General, CSIR or his nominee

Joint Secretary and Financial Adviser, Department of Science and Technology, Govt. of
India or his nominee

A representative of the Lok Sabha
Principal Accountant General (A & E), Wet Bengal
Secretary, Higher Education (Nominee of the Govt. of West Bengal)

N o 0ok

Municipal Commissioner, Representative of the Calcutta Municipal Corporation
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INSTITUTIONAL PROJECTS FORTHE 11™ FIVE-YEAR PLAN (2007-2012)

8. Director, Bose Institute, Ex-officio . thOnal PrOJeCtS for the 11 " flve-year Plan
9. Prof.S.S.Hasan, DST nominated Scientist from outside West Bengal I nSt : (2007_20 'I 2)
10.  Prof.M.Udaykumar, DST nominated Scientist from outside West Bengal
11 Director, 1ACS, Kolkata - Permanent Invitee
12. Director,S N Bose National Center for Basic Sciences, Kolkata Permanent Invitee
13. Prof.S.N.Chatterjee, Nominee of the Governing Body . .svement of Plants: Biotechnological, Genomic and Proteomic
14. Prof.Bikash Sinha, Nominee of the Governing Body ; . L’::(Z::hes -
15.  Registrar, Bose Institute Secretary B (0°5) Coordinator] Dr. D.Basu (SP'?) -
Members of the Finance Committee : Dr.Sabi BgattachagsngfD)PB) g:i}?:ﬁ:seu(g/(%)
o aurab Gangopa '
1. Principal Secretary, Higher Education Department, Govt. of W.B. . g:? Gupta Bha?ctacharya (DPB) Dr.P. Kundu'(PPB). der (DPB)
Shri Somnath Sanyal - Representative of the Governing Body fr' Dr.Ar::ta Pal (DPB) IR il i !;/@;2;) o
Joint Secretary and Financial Adviser to the Department of Science and Technology, Dr.P.t. Saha (DPB) Dr_S.Sen.—Man ID(PB)
Govt. of India or his nominee : Dr.[. "l.Sengupta (DPB) 263 B Slkdar

Principal Accountant General (A & E), West Bengal " . S A
_ P _ ( ) g Il. Protein Structure, Function and Engineering :

Director, Bose Institute y

Registrar, Bose Institute — Secreta ry.

D1. 1. P.Das [Chemistry (Coordinator)] Dr.G.Basu (Biophysics)' .
Di 1. Basu (Chemistry) Dr.B.Bhattacharyya (Biochemistry)
D1 = Chakrabarti (Biochemistry) Dr.R.Chattopadhyay (Biochemistry)
‘ D: M Kundu (Chemistry) Dr.J. Mukhopadhyay (Chemistry)
T - Ur. . Parrack (Biochemistry) Dr.S. Sau (Biochemistry) N
D:.P.C.Sen (Molecular Medicine) Dr.P.C.Sil (Molecular Medicine)

ill. Bioinformatics and Computational Biology :

r. P. Chakrabarti [Biochemistry (Coordinator)]  Dr.G.Basu (Biophysics)

) Dr. R. Chattopadhyay (Biochemistry) Dr. Tapan K. Dut'ta‘ (Microb/:olocg)’)t )
| Dr.Shubhra Ghosh Dastidar (Bioinformatics Centre) Dr.T.C. Ghosh (B,?,rfformatlc's 0
J Or. Zhumur Ghosh (Bioinformatics Centre) Dr.Debjani Roy (Bioinformatics Centre)

IV. Molecular Medicine:

13
Dr.P.C.Sen [Molecular Medicine (Coordinator)] ~ Dr.Kaushik Biswas (Molecular M'eq’ cine)
$A ' Dr.Tanya Das (Molecular Medicine) Dr.Kuladip Jana (Molecular Medicine) :
b Dr.S. Majumder (Molecular Medicine) Dr. Atin Kumar Mandal (Molecular Med/cmt)?)
- R ‘ - . ' lar Medicine
R : _— ] R, : Dr.N.N.Mandal (Molecular Medicine) Dr.AnuP Kumar Misra iMollecruA;;didne)
v (e g Dr.Mahadeb Pal (Molecular Medicine) Dr.Gaurisankar Sa (Molecula

‘Mayapuri’ Darjeeling

Dr. P.C.Sil (Molecular Medicine)
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V. Microbial Genomics and Infection Biology :

Dr.P.Sinha [Biochemistry (Coordinator)]
Dr.Tanya Das (Molecular Medicine)
Dr.Sujoy Das Gupta (M/'crobio/ogy)
Dr.M.Kundu (Chemistry)

Dr.P. Parrack (Biochemistry)

Dr.S. Sau (Biochemistry)

VI. Development of Systems Biology :

Dr.J.Basu [Chemistry (Coordinator)j
Dr.Indrani Bose (Physics)

Dr.Tanya Das (Molecular Medicine)
Dr. M.Kundu (Chemistry)

Dr.J. Mukhopadhyay (Chemistry)
Dr.Soumen Roy (Chemistry)

Dr. Pratima Sinha (Biochemistry)

Dr.J.Basu (Chemistry)
Dr.Wriddhiman Ghosh (Microbiology)
Dr.Tapan Dutta (Microbiology)

Dr.A. Lohia (Biochemistry)

Dr.Subrata Majumder (Microbiology)

Dr.S.Banik (Chemistry)

Dr.B.K. Chatterjee (Physics)
Dr.T.K.Ghose (Botany)

Dr.A. Lohia (Biochemistry)

Dr.A.K.Ray (Molecular Medicine)

Dr. Gaurisankar Sa (Molecular Medicine)

VIl. Basic and Applied Problems in Physical and Environmental Sciences :

Dr.D.Home [Physics & CAPSS (Coordinator)]
Dr. Indrani Bose (Physics)

Dr. Abhijit Chatterjee (Environment Section)
Dr. Pradip Das (Chemistry)

Dr.Dhruba Gupta (Physics & CAPSS)
Dr.S.Raha (Physics & CAPSS)
Dr.S.K.Saha (Physics & CAPSS)
Dr.T. P. Sinha (Physics)

Dr.S.S. Bandopadhyay (Physics & CAPSS)
Dr. Manas Chakrabarty (Chemistry)

Dr. B.K.Chatterjee (Physics)

Dr. Sanjay K. Ghosh (Physics & CAPSS)

Dr. Amitabha Mitra (Physics & CAPSS)
Dr.Rajarshi Ray (Physics & CAPSS )
Dr.A. Singha (Physics)

= =
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Scientific Reports

. Improvement of Plants: Biotechnological, Genomic and
Proteomic Approaches :

. me :
ification of anther/tapetum specific genes and upstream element from Sesa
|dentificati
Dr.Debhabrata Basu

ifi i CR select cDNA subtraction using
/ fic genes have been isolated by P tr .
e ‘I)ettuc;nfrz)[;ecrlanN?A of anther and leaf tissue. The anther/tapetum spegﬁc exlpre;stlr(:)r;
. ;~) . es has been established by real time PCR using GADPH gene as interna cof the.
o :Jenjiated walking of genomic DNA results isolation of ups't'ream e.rlenfwent(s:I (')n e
- ”h?ZE shows number of already identified anther/pollen specific motifs found i
enes W _

gpst‘l- n elements of different plants.

: : . _ su
Role of auxin in resistance against Alternaria brassicicola : Dr. Debabrata Ba

i bers of
Through differential screening of cDNA library and PFR selgct cl?N,Bl‘bzu;grzftclﬁgllr;l;Zed o
inT i been identified from resistant Sinapis a : Ngec
e i f i tible Brassica juncea
iCi itori these genes in suscep
rassicicola. Monitoring of the expression o r . il Ky
?ﬁ,[ “Séed with A. brassicicola indicate auxin responswenes; is c”tl'caslAa;) Leas\;ztgeen
Transgenic B. juncea plants with auxin responsive gene 'Small auxin up RNA' (
raized to understand this phenomenon.

—

Procuction of improved germplasm with the aid of biotechnology : Dr. Sabita
Bhaitacharya

Transformed (Tf) clone of Plumbago indica having higher potential of roitiTg an:nzlcznr;saagnlg
“ynthesis in roots, has been established in-vitro. Distinctly different morpho ogy;

. ; ies' wild
DA banding pattern of the clone revealed its separate genetic status from the specie
Hm.

: in vi ith a view to
ficrobe-free cultures of ginger, haldi and amhaldi havg been grown in wtrc;tv:icgls
tandardize protocol for high frequency production of disease-free planting m .

: : or
‘pigenetic regulations during plants response to different environmental
levelopmental stimuli : Dr. Shubho Chaudhuri

Reprogramming of cell differentiation in response to external stress Stg::“TlrS)eor;ed:;ttiC:
‘nportant mechanism by which plants adapt to the en\{|ronr;1nd .re— S
eProgramming requires alteration of humerous gene expressions n sukaryotes, e
POsttranscriptional and/or translational m.odlflcatlo'ns of' fac.tc'>rs.II detarmined by the
Accessibility of DNA sequence to transcription machinery is critically
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degree of packaging of the DNA into condensed and open chromatin structure. Th.
remodeling of higher order chromatin structure can be achieved by loosening either the DNA.-
histone contact points or the histone-histone contact points. One of the key player-
responsible for causing structural changes in the chromatin is the high mobility group (HMG)
proteins superfamily. A novel high mobility group protein has been identified in plants callec

ARID/HMG.The present research is focused on the role of ARID/HMG in modulating chromatir:
structure of plants.

Identification and Expression of insect/pathogen resistant genes in plants : Dr. Sampc
Das

Antibiotic resistant marker gene free Allium sativum leaf lectin expressing insect resistant rice,

mustard lines developed through transgenic approach were multiplied and advanced
Progenies are being analysed.

Altered binding of membrane bound alkaline phosphatase receptor from Helicoverpa armigera

to native and mutated version of Cry1Ac toxin were monitored that correlates with the
differential insecticidal efficacy of the mutated toxins

Functional genomic analysis for understanding defense mechanism of chickpea against wilt
causing Fusarium oxysporum detected up and down-regulated signaling molecules, The

activity of some of the signaling molecules are detected to be in line with the 'Guard/ Decoy
Model' in chickpea-Fusarium encounter.

A Microarray based comparative transcript analysis between susceptible and resistant
genotypes of rice against bacterjal blight is under way for developing understanding of early
defense responses in rice against Xanthomonas oryzae.

Improvement of cultivated sesame varieties : Dr. Gaurab Gangopadhyay

A phenomic approach was undertaken to characterize seventy one accessions of sesame

(Sesamum indicum L) procured from India, Venezuela and USDA following the descriptor of
NBPGR and IPGRI. The

xial representation of phenogram indicated that
one Indian accession under USDA repository (USINO6) was unique while the Venezuelan

genotypes fell in a common cluster in neighbour-joining WPGMA tree, Principal coordinate

colour codes and comparison of the codes of each genotype with that of a post[jlated 'target
sesame'’ resulted in few Indian and exotic accessions of sesame on the basis of high 'scores!,
which will probably lead to a more precise means of selection of genotypes for future Marker

SCIENTIFIC REPORTS

1 2 3 4 567 829

Denaturing Urea - PAGE {6%%) (gel length 15
cm, thickness 0 75 mm)

i

Primer: OPALG (AGCCAGCGAA)

RLIREE

Primer: OPALS (TTCCGAACCC)

1.2 3 4 _©& 6 T 8 B

—

bt L

~ -
-—

SRR

Primer: OPA17 (GACCGCTTGT) Primer: OPAIB (AGGTGACCGT)

1:C-2028, 2: S-1,3:C-2038, 4: V-1, 5:Kajli, 6: Kajli-OP, 7:5-1635, 8: Bombai-local, 9:Gen-1

i S:
Characterization of nine selected Mulberry genotypes through PCR basgd (PRIAPE,\;QgCSjE)r Eg?;égiid
Project work carried out by one of the integrated M.Sc. - Ph.D. Studgnts " aI]Inb tion with University
Biotechnology for partial fulfillment of his M.Sc.Degree from Bose Institute in collabora
of Calcutta.
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A naturally occurring stem twinnin
in Current Science, 2010,vol.98 (10

g form of Basella, established b
); 1370-1375

y Genomics and Proteomics, published

and 34 pair

SCIENTIFIC REPORTS

4 Breeding program. On the basis of high 'scores' twenty three genotypes (ten from

Assiste d thirteen from USDA repository) have been selected and subsequently been
NBPGR ant ‘P;:_ , RAPD, ISSR and SSR primers for identification of genotype specific PCR based
:Wortefso\:it!'-. | futuristic approach to improve cultivated Sesame, taking in account both
;n:r:ofypiﬂg nd molecular marker-trait association.

Genetic Dive! sity Assessment of rice landraces : Dr. Tapas Kumar Ghose

sity of a total of 116 rice landraces was assessed using 23 mapped SSR markers
of primers designed from 7 bacterial leaf blight resistance genes. A total of 57
bands generated from the bacterial leaf blight resistance genes were sequenced,

Genetic divel

polymorph

submitted (o GenBank, and accession numbers obtained.

Genetic Diversity Assessment of Papaya : Dr. Tapas Kumar Ghose

in collaboration with Dr. P. Acharya, Calcutta University, genetic diversity of 41 genotypes of
papaya s assessed using 20 SSR primers and 16 resistance gene analogue primer pairs. A
total of 124 DNA sequences was obtained, submitted to GenBank and accession numbers

obtainec.

Studies on airborne allergenic pollen grains and spores: Biochemical, clinical and
molecuitar approach : Dr. Swati Gupta-Bhattacharya

Cocor:t pollen grains have been reported to contain allergenic proteins and has been
validat=d by skin prick test and ELISA on a large group of patients in and around West Bengal.
Total nrotein has been isolated from pollen grains. Western blotting with patient specific sera
has = to identification of 3 bands which are further processed for purification by
chrormatographic techniques. 2D gel electrophoresis to identify allergenic proteins in the
crude pollen extract is under experimentation. Allergenic viable & non-viable airborne fungal
spor= calendars and Kolkata-based prediction model has been developed. Detail study of
aercspora in the suburbs has been done. Health impacts of different aero-allergens on
respiratory allergic patients have been studied in details. Clinical and biochemical studies of
the allergenic protein detected in Rhizopus stolonifer (45.50 kD and 67.12 kDa) are in progress.

Regulation of microRNA transcription by Alternaria fungal-stress in tomato :
Dr. Fallob Kundu

miiNAs are important for reprogramming of gene expression cascade during stress response
N tomato, As a prerequisite for identifying Alternaria-stress regulated miRNAs, a fungal-
h'action system has been developed in laboratory and miRNAs are isolated from infected
s5ues. Sly-miR159 and Sly-miR160 are differentially requlated compared to uninfected plants.
‘ther experiments are in progress to confirm this result along with several other miRNAs.
nato protoplast transformation system has also been standardized; this will be useful in
1lysing miR gene regulation.
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Inositol metabolism in relation to plant abiotic stress : Dr. A.N.Lahiri Majumder

expression in model plant systems for

Mutant protein products of the salt-sensitive Osino1 gene, exhibiting salt-tolerance charact
were generated by specific in vitro mutagenesis of the target gene. Protocols f
transformation of rice (IR64 var,) has been standardized and transgenic IR64 rice plants a
being generated with the Pcinot and Pcimt1 genes. Selected putative transgenic plants hay
been analyzed for their growth and photosynthetic performance under saline environment.

Search for MYMIV- resistance genes/proteins in Vigna mungo : Dr. Amita Pal
A candidate disease resistant (

populations of V. mungo has been isolated. CYRT coded in silico translated protein sequenci

comprised of 1176 amino acids with coiled coil structure at the N-terminus, central nucleotid:
binding site (NBS) and C-terminal leucine-reach repeats (LRR) that belongs to non-TIR-NBS-LRF

subfamily of plant R genes. CYRT transcript was unambiguously expressed during
incompatible plant virus interact

I gene in conferring resistance against the virus. In silico
egion of the host protein and MYMIV-coat protein (CP)
RR forms an active pocket and successively interacts with
like that of receptor-ligand interaction.

A reference proteome map of MYMIV resistant
proteins are registered in PRIDE data base (
these proteins using BLAST2GO (V.2.4.3)
processes including defense responses.

constructed 3D models of LRR r
revealed that the unique CYR1-L
MYMIV-CP during docking,

V- mungo has been generated; identified
Accession No. 15318). Functional annotations of
software revealed their role in different biochemical

Resource survey analysis of gene pool with reference to seeds : Dr.

Sesame (Sesamum sp.) of the family Pedaliaceae is an important oil crop in tropical and

subtropical areas. To clarify genetic relationships among 71 sesame accessions (63 Indian
Accessions of Sesamum indicum L. along with three accessions o

Prabir Kumar Saha

» New Delhi and five local cultivars from West
Bengal, India). The degrees of phenotypic diversity present among them were assessed. Micro

(by scanning electron microscopy) and macro morphological characteristics of those
germplasms revealed in terms of the p
surface ornamentations, mean value of seed weight, length and breadth, Preliminary screening
based on the similarity coefficient using cluster analysis method, accessions showed five major
groups. When agro-morphological characters were considered, three major g?éups were
observed. Combination of both the characters (seed and agro-morphological) when su bjected

to cluster analysis resulted four major groups. The accessions were further separated in sub-
clusters which showed distinct diversity among them.

.r'
"

@

a

R) gene, CYR1 that Co-segregates with MYMIV-resistan:
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Regul-ationl .+ in Tomato, Banana and Mango : Dr. D. N. Sengupta .
e ’ | of the genes known to be inducible by abiotic stress were compared in sa
level O

-PCR was done.

The transcr! nd salt tolerant (ST) rice cultivars.Total RNA wafs preparej ?)fl\;ég;z I,
jtive (55) iption factor, an
sensitive ( OSBZ8, A bZIP class of transcrip ' oT
et 'ewrael ;g:md to differ in roots and shoots of IR29 (SS), PokkﬂLandl[;lﬁgib?o‘ifas(AN)l
. rwe nt. The
pinding factor were Cl, 20% PEG, cold and ABA treatme : for. >’
after treatient (\jNgrs]BIZ\l;W;-‘re amplified and preparation to construct for introduction in rice,
ase an

effi n n ed.T ream of DNA
ocear hXyl icacy against salt and drought tolerance, has been started.The upst‘ ) !
e mplifi m rice and been cloned, sequenced and expressed in transgen

‘ plified from rice a ,
Pol A has been a

: LIP, Dehydration
'he cis-acting elements like light responsive element eg SOR o Ian?cls Sy
e (hel ent, and heat shock element were detected. Transgs.r:c:c pt o
. ment, ren
S j:nd expression GUS as the reporter gene was detected from different p
torize . ion.
Ch::aez n was detected in response to light, heat and dehydration
ex )

i it ripening i ana and mango were continued. The role. of

MOIéC.U Aol f:lrjala?cﬁie;tlir;?\ Ifr;ct'(c)or??:\oec’_'sjsr;ry to turn on ethylene producing genfesl.lll:;

B o wns studied and binding on their upstream was detected . Role o |g:cor

ACS% . ACSd2 I\’Nilst was found to turn the ripening process and.the genes. necgssaryn o

partIQ' e | N regulated by red light earlier than the blue ||gh'F. Work is going o 0

e e role. ?ol'ur?t tg turn on the RIN gene and to detect the precise mechanism orjcains

(rjoel';e( thhceryr;tlgc%rol?ne and phytochrome. Since the upstream oft tgie;deiI: gztrzjl Z]c::i e

i i ruit ripening was stu '

?nf?"’ lt):rl; elzf:fggtlavtveaci gz-r?:jt:;gbg|E?;E?;Se:f2itit/e to tFt)Jrn off all the genes necessary for fruit
inhit:

ripening .

i i ity i nd North
Moiecular Documentation and Bioprospecting of Plant Diversity in Eastern a
Ea<tern India : Dr Swati Sen Mandi
oo ingi icinal llected from different
Levels of 6-Gingerol content in 16 landraces of Zingiber off/cmqe co o esedt dendogram.
I(\:’uations in Eastern and North Eastern India showed correlation with AF a
iy ici rrelation
1ital antioxidant potential of these 16 landraces of Zingiber officinale also showed co
vith distinct clustering in RAPD based dendogram.

Panax sp.

icus R.N. Banerjee
“pecies specific AFLP alleles (markers) have been developed for Panax qsssag: authentication /
and Panax bipinnatifidus Seem using several landraces under each specie
locumentation of plant genetic resource. (Fig.2)




ANNUAL REPORT 2010-2011

||I| I|II I|| | |||I

"lll |l |

hole Ll Jnl JJ‘L ]w‘d ﬂm’.}lﬁﬂh ket J

& _ e
Sample 6-Gingerol
nanic conten|

|GCP-18 198 6(ma/p)

podophyllum 5"

Eos-m [102.7(mg/g)
G-03-05 _ [96.5(mg/g)
PGS-8 110.6(mg/
G-23-05 110.7(mg/,
I1G-1 69.60(mg/p
GCP-27 66.36(mg/p)

GCP-05 [71.11(mg/s)

GCP-8 64.81(mg/g
G-04-07 L

66.41(mg/g)

GCP-16 77.42(mg/g)

G-01-07 30.34(mg/g)

(_;-'(_fl’-?? 44.24(mg/¢)
GCP-29 31.62(mg/g)

(_‘}--l"/—(}_“? 28.44(mg/g)
J(JCP--M 47.41(mg/g)

.
/]

| jl.
-:
il

|
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rprinting patterns of some landraces of Podophyllum aurantiocaule Hand.-

. FLP |I 1qge
jssR and A .o different areas in and around Arunachal Pradesh are being developed to

llected
Mazz. O lymorphism among closely related genotypes.

study genom'( B

o ¢ candidate gene(s) for aphid tolerance in cruciferae : Dr. Samir R.

Sikdar
towards identification of genes involved in resistance against mustard aphid

This study ai” . i . . .
Lipaphis erysimi from wild crucifer Rorippa indica. Hundred .5|xteen trarTscrlpt derived
fragments, inclu iing both up and down regulated ones were obtained from R.indica, an aphid
tolerant wild crucifer unchallenged and challenged with the mustard aphid, through cDNA
AFLP using -G selective primer combinations. Fifty-five cDNA fragments were successfully
cloned and seguenced. Bioinformatics analysis revealed that 25 out of 55 sequences were

er being repetitive or having no significant similarity; while the rest 30 cDNA

excluded ¢!
fragments rcvealed similarity to defense related genes, signaling molecules and some

hypothetica! proteins of unknown function.
Production and characterization of hybrid mushroom strains : Dr. Samir R. Sikdar

and 12 hybrid mushroom strains were produced between Pleurotus florida +
Lentinula ©lodes and P. florida + Lentinus squarrosulus, respectively through somatic protoplast
fusion. Fruit body could be produced from 6 out of 9 hybrid strains in the first fusion
programine and from 6 out of 12 hybrid strains in the second fusion programme. Phenotypic
analysis based on morphology, fruit body production and genotypic analysis based on
isozyme, RAPD and ISSR of all the hybrid strains showed significant polymorphism compared

to their 1=spective parents.

A total ol




ANNUAL REPORT 2010-2011

[l. Protein Structure, Function and Engineering

Domain-domain interaction of E. colj GIuRS : Dr. Gautam Basu

We had earlier shown that the N-terminal catalytic domain
discriminatory signals against the non-cognate tRNAGIn. B

Mechanism of amino acid specificity of GIXRS durin

g its molecular evoluticn :
Dr. Gautam Basu and Dr. Siddhartha Roy

We have investigated the evolutionary role of a C-terminal domain loop present in E. coli G| RS

in modulating the amino acid binding specificity of GIXRS duri

The biological role of colchicines binding site in tubulin - Dr. Gautam Basi;,
Dr. Pratima Sinha, Dr. Sujay Dasgupta and Dr. B, Bhattacharyya

Analysis and design of peptides with cis peptide bonds: Pro-Pro-Xaa sequence motifs -
Dr. Gautam Basu

Also, the effect of capping Pro-Pro-Aro in modulating the cis populati
was also studied.

Curcumin recognizes a unique binding site of tubulin :Dr.B. Bhattacharygg

Curcumin is known for its anti-carcinogenic properties, but th
or the structure function relation of drug-protein interaction
series of curcumin analogs, synthesized to investig

e exact mechanism of its action
was not understood. Studies on a
ate their tubulin binding affinities and

SCIENTIFIC REPORTS

inhibition, showed that: i) curcumin acts as a bifunctional ligand, ii)
bly inhi '

; ; ¢
1 i i he terminal phenolic groups o
tubulin i bstitution at the diketone and acetylation of t

. i inin
i ; idi ivative is more effective than curcumin i
‘analogs it effective, iii) a benzylidiene c.ierlvatlve el e
curcumin are - elf-assembly. Cell-based studies also showed t al : y rcumin binding o
i+ing tubulin sel- | curcumin. Thermodynamics of cu :
inhibiting ffective than normal cu . I i h lorimetric
' in is 1more efec it sing. § | titration calorimetry, the ca
curcumin 5 died in detail using isotherma inding is achieved by
cubulin has been stu in with tubulin is negative. The binding is ac
tubulin ha iation of curcumin with tubu ing forces with
_ f association bic and hydrogen bonding forc
enthalpy © icipation of both hydrophobic " bindin
o s participa 0 temperature, Competitive drug g
simultaneou : tropic contribution at room temp ) . " bindin
egative entrop in binds tubulin at vinblastin binding
unfavorabl lysis clearly shows that curcumin _ 4%
plot analys A lin with a association constant of 4.
assay and indi that curcumin binds tubulin wi '
3 tudy indicates ing study was carried out to
site. A fu > : | finding, a molecular modeling study
/ i r experimental finding, _ est that
10° M".To nd.ate gil:]dingp site of curcumin in tubulin. Together these results sugg
itative

isuali T i inhibit cancer cell
- et of curcumins and curcumin-tubulin interaction may inhibit ¢

tubulin targ . . .

proliferation by perturbing microtubule assembly.

u
CIO ! X ’

cholerac : Dr. P. Chakrabarti

i i isease cholera, which is usually acquired
e C’?O/era? . thffe t;au:)ZS::r?ugnir:/f/i(::\t:()en?::rr\rir::—ij water or food. The bacterium exg.resassees
b'y e o 0th te allow it to colonize the human intestine and cause thewlsre]ave.
V'fU|en‘:'<? faCtOTS | ace enes can involve the ToxR, Fur, or HlyU regulat-ory systgm.The i
Regu"f"on o VlrcliJ o rifigd HlyU, ToxR and HlyT and carried out biophysical studles.h ebeen
clone(“, eXpressl-ell ,Up:Jeco nizes i; being worked out by EMSA studies. HlyU structurer as en
B el that' i ingl helices are being deleted to study its effect on the o |gohmIera
rT':()d(‘:luerz ?)?O"chlzs r;eorlr:cule and DNA binding properties. Vibrio cholerae Iacgiiisé);;s ;)Oxm

I '

Zr::];otoxin (Ace) is the third toxin other than cholera toxin }(1CT) zizgzzct)ir;%aof =
(Zot) that causes the endemic disease cholera. Stru.ctura! C arilcin zation of Ace hes been
restricted because of the limited production of this toxic ‘prcc>)3egs inyE éo/,' e ooty
clonied, over-expressed and purified Ace from V. chcl)lerae §tra;|n i tO.StUdy o el
deiermined its biological activity, carried out blophy5|c3 studi
virstatin binding, and a homology model has been proposed.

Pratein-nanoparticle interaction : Dr. P. Chakrabarti

: i l, as well as
A project has been initiated to understand the interaction S;:so?hee r;:genanoparticles
recombinant proteins with ZnO and drug-capped gold RARGRAR fi.nteraction the effect on
have antibacterial and anti-tumor properties.Th(? thermodynamlcslcg i Fave ,been orkied
I2Fotein structures, biodistribution (binding site in bovine serum a l:ne or lactalbumin, these
aut. While the nanoparticles do not perturb the structl.Jre of |ysoZ.ys such as the periplasmic
i1ave deleterious effect on the structure of some recombinant proteins,

domain of the Vibrio cholerae ToxR protein.
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Isolation, characterization of different plant lectins : Dr. Rajagopal Chattopadhyaya

Plant lectins, a special group of sugar-binding proteins of non immune origin are
agglutinate cells and/or precipitate glucoconjugates. Lectins are found abundantly in see, Is of
dicotyledonous species (leguminous plants) and non-seed portions from monocotyledor gyg
ones (Amaryllidacege, Alliaceae, etc). A 12 kDa, dimeric, mannose-binding, garlic leaf |c tin
(ASAL) has detrimental effects on growth and survival of two important homopteran in ect
pests, Lypaphis erysimi (aphids) and Dysdercis cingulatus (red cotton bug). We propos t
investigate the biophysical behavior and attempt crystallographic structures o
lectins after purification, such as Amorphophallus paeonifolius (common Bengali name - ol
tuber lectin (AMTL), Colocasia esculentum (kochu) tuber agglutinin (CEA), Curcuma longa
rhizome agglutinin (holud) (CLA), all highly homologous to ASAL (109/110, 109/110 and
108/110 sequence identities in aligned positions respectively). Though all of those lectins have
i glutination activity as well ag
Insecticidal properties. The genes AMTL, ASAL, and CEA were expressed individually unclar
ose-binding proteinlectin (ME2-
I, strain NEB Express. All three lectins were expressed in
oteins could be recovered throuch
ays were performed in microtit. 'r
he activity of recombinant lectin.

ablto

0
f this and o1 her

Binding of zn* significantly alters the conformation
crystallin. We have undertaken a mass spectrometric approach together with chemica
modification by DEPC and identify the histidine residues modified in presence and absence oi
zinc ions after proteolytic digestion followed by peptide mass matching. We have clearly
identified three histidines both from recombinant human oA- and oB- crystallin involved in

Zn* binding. The results are further confirmed by chymotryptic digesti
modification,

, stability and chaperone function of o

Amyloid fibrillation of insulin role of modulating agent TFE : Dr. K, P.Das

We are studying the role of a modulating agent TFE on the fibrillation pathways of insulin.
While a detail study of the pathways is underway, from the results obtained so far jt appears

d that oligomeric species are not observed
during fibrillation. Since the soluble aggregates are believed to be the most toxic element of
the fibril, our observation could have impact on the cellular toxicity.

Understanding the interactions with sigma factors with RNA polyrderase in M.
Tuberculosis : Dr, Jayanta Mukhopadhyay '

We have developed methods to purify recombinant Mt RNAP Core enzyme. The methods
involve co-expression of genes for o, B, B',and w of Mt RNAP core in vivo in E. coli. The methods

SCIENTIFIC REPORTS

i compatible duet
ctors: one for expression of B, B' genes and another &
ot ve ’

. ox1 "and o, ® genes

two plasmids, containing B_, B e

o f o, ® genes. These . . of two-plasmid

ector for eXpi“SS|onf Ormed in E. coli BL21 cells. Three dlfferent con&?\;:fii)ﬂ(c)g:e enzyn?e- Mass

:éspeaively,am |_radnSS r?ave been employed to test the yield l\?;P subunits show that the

expression mM¢ h0| sis of trypsin-digested products of Mt E 5. Radioactive assays show

spectrometry 1Y f any contamination of E. coli RNAP subuni -Ra Yt ides arid Ehe
;?Eparation' deVOIdho di);ferent combinations have similar transcriptional a

AP from three

ituted in vitro.
that the RI t least 10 fold higher than those of Mt RNAP reconsti | —
activities are a ble preparation of RNAP core incorporating a
sloped procedures that enable p
ave develope

. i il used for
et ther C-terminus of B, or B' subunit. These RNAP preparations wi l.tlae Eorors
A Hlthi'r with a fluorescent probe for studying interactions of RNAP with 6 '
ing

employ two ¢

i labe |
. i ombinant o factors
developed procedures that enable preparation of several rec
We have al0

y v
S y
y

promotei DNA.
:Dr. P. Parrack
Studies on the structure of the protein C1 from Salmonella phage P22
u :

i i trameric
Cll in P22. 1t is a homote
[ i unterpart of lambda : e
rrotein of phage P22 is the co ar e T o
-;?stcfil ILfrhoat is in\f)olved in the lysis/lysogeny d'eC|5|orli:; I?rize gHeor\‘/Z! e i =
i in interes .

i e bda Cll make this protem.l £ et S
dlﬁelre! ie’ihfr?r?)p:z:;tor sequence to which C1 binds for transcr|pt|1on ac;tlvzla:(l)orcmauses ot
Bt e ion i ition sequence of C1, and a

i mut s a mutation in the recogni _ et
. mil':angnciﬁtsaeN—terminal part (T6A) of C1. The mutant protglln re(;ocgcj)n zes the muten
ompu':ra:'lé:‘but not the wild type. Likewise, the wild type prlo'Felndfglns;c;i:np|egeXtrapOIation o

" i ine
at igmatic, they cannot be expla
operator. These results are enig

the lambda Cll (4 X 97 residues) for P22 C1 (4 X 92 residues). in in order to find out its three
In orler to resolve this puzzle, we have purified the P22 C1 protein in order

Vi

X ing on.
conditions and efforts to obtain larger crystals are going o
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lll. Bioinformatics and Computational Biology

Electrostatic interactions in protein-protein complexes : Dr. Gautam Basu

We had earlier shown that subunit orientations in protein-protein complexes :re
electrostatically optimized. Our data have now been correlated with experiments ly

determined rates of formation of protein-protein complexes. A manuscript is being written
reporting our work.

Molecular Dynamics simulations of peptides and proteins : Dr. Gautam Basu

Our earlier results on MD simulations on a fragment of p53 and its Aib analog was completed,
We also started a project where MD simulations will be performed on yeast tubulin (or:ly
homology modeled structure available) where we would like to focus on the colchicin -

binding site residues, especially a beta-strand residue that was shown to be crucial in
colchicine-binding to animal tubulin.

Glx

Sequence analysis of tRNA™ from bacterial whole genomes : Dr. Gautam Basu

Availability of bacterial whole genomes offer unique opportunities to answer questions that
involve co-evolution of a large number of interacting biological molecules. We have analyze
about 300 bacterial whole genomes and analyzed sequences of tRNA®* and associate |

proteins. Our analyses have yielded a unique picture of tRNA®™*-discrimination by bacterixl
GIuRS.

Physicochemical features of protein-protein interfaces : Dr. P. Chakrabarti

To delineate features that characterize protein-protein interactions is a long-standing theme i
our group. Towards this goal we have created a dataset of homodimeric proteins that are als¢:
known to exist in equilibrium with the monomeric form in solution. A comparison has beer:
made of the interfaces in these proteins to those found in permanent homodimeric molecules
In addition it has been shown that interfaces in protein-protein complexes contain conservec
residues which tend to be clustered, and such clustering can be useful in identifying the
interface region from any random surface patch in protein structures in ~50% of the cases.

Use of SVMin the identification of the active site cavity : Dr. P. Chakrabarti

In the recent past we have analyzed the cavities in protein tertiary structures and protein-
protein interfaces have been analyzed to find out the relationship between the size of the
molecule (or interface) and the number of cavities, the nature of atoms and ré’éﬁidues and their
secondary structures lining the cavities, the degree of solvation, etc. Cavities and surface
pockets are important for the binding of drugs, inhibitors and other small molecule ligands.
We have shown that the distance of the clefts from protein centroid and sequence entropy of

SCIENTIFIC REPORTS

1ues, when used in conjunction with the volume, are valuable descriptors -for
\-ua’!ytic site. We have applied the SVM approach for recognizing and ranking
e . . - . .
|ofts and tested its performance using different combinations of attributes.

the lining <
predicting 'IL!
the active 't

i o] estimation of the contribution of an interface residue to binding free energy :
Empirica }

pr,P.Chak barti |
method has been developed to estimate the cont.ribu"cion of a re5|due.to the
energy of a protein-protein interaction by considering .|ts degree of.bur|a| a.nd
the residue is involved in any hydrogen bond across the mterfac'e and its location
a. the rim of the interface. The method has been implemented in a server PRICE
-ftp:waw.boseinst.ernet.in!resources/bioinfo/stag.htmI.

An empiric:
binding fre
finding ou!
in the core
available a
Depicting he evolutionary pathways of bacterial oxygenases :Dr. Tapan K. Dutta
smatic ring-hydroxylating oxygenases (RHOs) are the key en.zymf_es in degradation
of aroma! c compounds. They are also useful in synthesis of im;lustnally important stereo
isomers «nd drug intermediates. Various structural and- functional analy‘;ses ha\'re ?ef\n
undertaken to elucidate the pathway leading to the evolution of t‘he catalytic domain of the
oxygena:« in specific and the multi-component enzyme S}/stem in gen'eral. WhoI(ij g('enc;'ms
analyses -nd phylogenetic studies have been carried out ultimately rgachlng to the ‘enva io
of a ma::amatical model to justify the evolution of the enzyme family towards a wide range

substrat

Bacterial

Insight into Structural dynamics of biomolecules, leading to drug deign
Dr. Shubhra Ghosh Dastidar

The genieral interest of our 'Structural Dynamics' group is to gain novel mechanistic insight
into biclogy from computational modeling and simulations of molecul.ar structures. The
resear:: projects aim for the fundamental understanding of the mechanisms 9f molecular
recognition processes and to use that knowledge for designing novel therapeutic mo.lecules.
The more specific interest is to understand the role of protein flexibility‘ to determm.e the
protei:-protein and protein-ligand associations. p53-pathway, and Bcl2 family are two prlm'ary
areas of focus, where both are promising areas of cancer therapeutics. We use hlgh
performance computing (HPC) technology to perform our scientific investig'ations.We work in
a truly interdisciplinary manner with active collaborations with experimentalists.

Evoluiionary Bioinformatics : Dr. Tapash C Ghosh

Different proteins evolve at different rates. Elucidation of the determinants of the rate 9f
Protein sequence evolution is one of the great challenges in evolutionary biology. The main
theme of his research goal is to identify and understand the different evolutionary forces by
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|l
analyzing the genomic and functional data of various organisms. Very briefly, the major | asyltg nic ca
of the last one year (2010-11) are as follows: ~ pathoge

computators
S -
modules and @
eval, .nem‘la| and PL

Ipful forthe diagno:sis
ate disease ge;asg in

of molecular events. Here, we used a series of systems—bgsedl
_fdleses to build weighted gene co-expression network, |dent!fy fUncnfona
i ‘a':ted transcription factors to analyze microarray gene expression .data Lom
"fCIcted individuals. This knowledge will help to identify network biomarkers
e
and treatment of PD.

® The role of for the differential evolutionary rates between the disease
genes have been explained by protein connectivity,
functionality and stable/transient interaction pattern
in understanding the disease
future.

and non ¢ seasa
protein disorder, expressior, |
and these results might be he | -
process and prediction of candid in silico genomics and proteomics approach for the developme

bined mic
~ irugs : Dr. Debjani Roy

. . oo s iparasitic .

lex forming propensity of the proteins in additi N to gatipa nomic sequences of many human pathogens has provided a

n-protein interaction network and protein secoridary Availability ©! Omnrile;?igﬁormation that can be useful in drug target and vaccine target

d o be a key factor in guiding the evolutionary raes of trem?r.]do-ug .-.vi/‘:;l:\ave used a subtractive genomic approach i.n order to find ahse’t ?fugcf;‘::

identlflca?f‘ to be essential to the pathogen but absent in the hEman. Lte. S i

gaigare 1K€ i f these essential genes has been obtaine

. . - M o e protein products of the .

Non-coding RNA and stem cell biology : Dr. Zhumur Ghosh information .:Or:';;:“nz methodologies. This information has opened the eff%rt;fo(; \{[lr;cltéz;:
; . . rious protetine i i i ave provide eta

Pluripotent stem cells, both human embryonic stem cells (hESCs) and human-ind:iceq :?reening nitiatives. Finally molecular dynamics simulations h p

pluripotent stem cells (hiPSCs), can be differentiated to multiple cell t

A in-inhibi lexes.
ypes and hence |.ave information an the dynamics of the selected protein-inhibitor comp
tremendous potential for regenerati estigate the extent to
which these differentiated stem cell de

rivatives are truly devoid of oncogenic potential. /s 3
preliminary part of this work, we used embryoid body method to differentiate hiPSCs and
hESCs into endothelial cells (ECs)

and CD31" cells were sorted. Very briefly,
the above work carried out during last year (2010-1 1) are as follows:

® Arigorous bioinformatic anal
hESCs, hiPSC-ECs, hESC-ECs,

The importance of protein-comp
their connectivity in the protei
structures have been establishe
proteins.

the major results of

ysis was performed to compare the gene profiles of hip s,
and human umbilical vein endothelial cells (HUVECs) using
-Our analysis demonstrates that gene expression variation
contributes  significantly to biological differences betw: on
s well as to the “distances” among hiPSCs, hESCs, hiPSC-
; further conclude that hiPSCs can differentiate into functio
endothelial cells, but with limited expansion potential compared with hESC-ECs.

s,
1al

Comparative molecular dynamics simulations of Ca** dependent and Ca** independent
Type ll antifreeze proteins : Dr, Debjani Roy

Molecular dynamics simulations of Ca"
proteins have been carried out in order t
proteins.We have also investigated the rol

dependent and Ca" independent Type Il antifreeze
0 compare the dynamic conformations of these two
eof Ca" in Ca™ dependent AFP

31
A systems level

analysis of transcriptional changes
Dr. Debjani Roy

in Parkinson's Disease

Parkinson's disease (PD)
Alzheimer's disease. Overal
of an unspecified combina

is the second most common neurodegenerative disorder afte
l, the pathology of PD js complex and is most likely a consequenc

Sir J. C.Bose at Mayapuri, Darjeeling
tion of genetic and environmental factors, which induce a commor
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IV. Molecular Medicine

Understanding mechanism of carcinogenesis : Role of tumor deriveq

glycosphingolipids in mediating tumor growth, progression and metastasis
Dr. Kaushik Biswas

Although a number of reports exist on the deleterious effects of tumor deriveg
glycosphingolipids, particularly gangliosides in suppressing anti-tumor immunity in tumgy
bearing host, the role of gangliosides in carcinogenesis has not been studied with any Jreat
detail. Based on this lacunae in this area of research, we aim to define the role of ganglicsides
in tumor cell motility, migration, invasiveness and metastatic potential. Preliminary stiidies
have demonstrated differential ganglioside expression in at least two different tumor typs by
different techniques. We plan to undertake a systematic approach to delineate v-hich
signaling pathways gangliosides interact with in order to modulate tumor cell growth and
progression, by not only looking at the protein level but also elucidate the chang:'s in
expression of genes regulating vital cellular processes involved in tumor growth and
progression in response to either ganglioside treatment or knockdown of spe cific
gangliosides. These studies will not only help to establish the role, gangliosides play in
mediating tumor growth and progression and identify its mechanism, but also to undersiand
the complex process of tumor development, growth, progression and metastasis event::ally
leading to development of novel and effective therapeutic strategies and block tumorigenesis.

Preliminary cell culture studies with different human as well as mouse tumor lines have b=en
initiated during the past few months. Further studies are under way to characterize
ganglioside expression in different tumor lines and how that correlates with motility nd
migration as well as the metastatic potential of the different tumors, as the very first step in
understanding the functional role of these glycolipids in carcinogenesis.

Deciphering the codes of metastasis: Role of tumor suppressor p53 :Dr. Tanya Das

Distant metastasis is a major factor that sabotages the successful management of cancer. i he
prevalence of K-Ras mutations in various cancers suggests that it is a dominant signaling
pathway critical for oncogenic transformation of cells. Our results demonstrated that cancer
cells with mutant K-ras undergo epithelial-mesenchymal transition (EMT) in collaboration of
p53 which under the influence of mutant K-ras leads to inhibition of E-cadherin transcriptior, a
process that has already been implicated in mediating EMT and transformation. Interstingly, in
wild-type Ras-expressing cancer cells, p53-transactivated Smar1, a matrix attachment region
binding protein, was found in one hand to increase E-cadherin expressiona transcriptional
repression of slug and to rescue E-cadherin from MDM2-mediated degradation. In addition,
such cross-talk between p53 and Smar1 also regulates tumor angiogenesis by amending

major pro-angiogenic factors, VEGF and HIF-1a, and thereby further adding to metastasis

regulation.These results indicate that p53 acts as a molecular switch in deciding the metastatic
behavior of cancer cells depending on the status of Ras.
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153 by differentially reqgulating pro- and anti-p53 networks in virus-
r
4l cancer cells : Dr. Tanya Das
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fmaintera™ | regarded as an important strategy for mole.?cular mtervel{wj io et
therefore nancies. Here we report that differential regulation of pro- an a3n IrEteiﬁ to

. 14 11C . o 1
asmaated m ij_r‘,_%,l,ll.ates p53 transcription but also stabilizes and actw.ate? p53 p ot
ups not onll—; -Il. «ced apoptosis in HPV-18-infected cervical cancer. Functional .relstora |:)cu|ar
- L P P o
e ieved by non-steroidal anti-inflammatory drug celecoxib via mgltléaﬁeezﬁ e
. aCile . : . !
ps3 can'be < (i) inhibition of p53 degradation by suppressing vuefl oncoprotaln t ieEin o
mechamsnj. 53 transcription by down-modulating Cox-2 and simultaneously retr 9 P
(i) promoti! p53 tra : and (iii) activation of p53 via ATM-/p38MAPK-mediated
.- association, ’ ) irmed

from Cm, \ons at serine-15/-46 residues. That restored p53 is funct;ovai has been confi '
phosphory!-ions ivating Bax and PUMA, which in turn switch on the apoptotic

i bility of transactivating Bax ., sl i AT
iy i dertaken in biopsy samples of cervical carcin
achinery i1 these cells. Studies underta : : | pharmacological
m?f:l t !'I \ecoxib effect. Our approaches involving gene manipulation anckp ARAs i
pplidated cele ‘ b al : i-p53 networks, not in isola

s iahli ters pro- and anti-p !

interferenc - finally highlight that celecombda t PO ol B 10 HPV-infected cervical
but in corcert, to rejuvenate p53-dependent apop

cancer ce!

Restoration ©
infected cerV!

[ i n
Germ cell apoptosis by benzo(a)pyrene and its prevention by natural aryl hydrocarbo
receptor antagonist : Dr. Kuladip Jana o | .
Benzo(a)yrene (BaP), an aryl hydrocarbon receptor (AhR) ligand present in cigarette smo

i i at BaP
and car e haust, is thought to have negative effects on male reproduction.We studied th

i i mation,

damage: sperm through AhR activation, phase 1 enzyme IndUCtIOrI;I, [])31\!;:\ :':ecicLile;ce‘cCif?r: nae
in i [ ure of mice to the Ba

and increased germ cell death in the testis. EXpos : ; e
effect o spermatogenesis, and a decrease in sperm concentration. Early e.velnts muzsﬁzptAhR
was detected in live sperm by using annexin V labelling. Resveratrol, a natural yr?cc err:_:-;‘ "
antagorist found in some red wines, was able to sigmflcantly‘ deueadse t eAEg el
apoptosis, suggesting a possible therapeutic application in prevention of adverse
effects on reproductive function.

: ; i enic
Ageing associated oxidative stress & testicular gan?etogentc an(]:| Etercc:i?t?ne
disorders: Ameliorating potential of alpha lipoic acid and acetyl L-

Dr. Ku adip Jana

Inaged Leydig cell, ROS produced by endogenous cellular processes either ph::‘.sr:c;"yrggll:::gs
membrane lipids or inappropriately activates the cellular desen§|t1zat|on m?tc t dg;;reases -
in attenuation of LH receptor signalling to adenylyl cycias.e withs copcarmitan facts on/the
maximal levels of cAMP. This attenuation of cAMP production has short-term ?f : on the
intracellular transfer of cholesterol to the mitochondria and long-term e ects
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metabolism of cholesterol to testosterone. Moreover, inhibition of steroidogenic processe: is
reinforced by activation of stress-response signalling by ROS through the p38 MAPK casc: de
and increased expression of the COX-2 enzyme that ultimately leads to germ cell and Leydig
cell apoptosis. Ultimately, there is a reduction in steroid and sperm output by aging testis. Thys,

alpha lipoic acid and acetyl L- carnitine acts as potent antioxidants and prote-ts
steroidogenesis and spermatogenesis in aged testis.

Resveratrol induced apoptosis in cervical cancer cell line (Hela): Role of B- catenin :
Dr. Kuladip Jana, in collaboration with Prof. Sanghamitra Raha, Crytallography &
Molecular Biology Division, Saha Institute of Nuclear Ph ysics, Kolkata

Resveratrol is a phytoalexin, which is present in several natural sources like red grapes, bariies
etc,, caused apoptosis in human cervical cancer cell line in a dose and time dependent manrer,

Resveratrol treatment decreased the levels of B-catenin, a major signalling protein of the V'nt

pathway, in both nucleus and cytoplasm. Besides this resveratrol rapidly abolished the Ser:73
phosphorylation of Akt and reduce its kinase activity even after 1 hr. of treatment. Inactivat on

of the Akt pathway, in turn, blocks the Ser9 phosphorylation of GSK- 3f. Thus phospho-Akt and
phospho-GSK-3B have shown a decrease in their levels with time. Levels of Cycline-D1, a

downstream target of B-catenin, was also reduced by resveratrol treatment. Moreover, our

research focussing to understand the molecular signalling involved in the apoptotic effec! of
resveratrol on Cervical cancer cell line.

Distribution of p14, a sperm protein, during maturation, capacitation, and acrosoine

reaction of caprine spermatozoa : Dr. Kuladip Jana, in collaboration with
Dr. Parimal C. Sen

P14 is a 14 kda molecular mass protein previously purified from goat testis cytosol. The pl
value of the protein is 6.2.The protein acted as potent stimulator of Ca-ATPase. p14 was shown
to decrease the forward motility of goat spermatozoa. With this previous knowledge, in the
present, we have localized the protein in goat spermatozoa as well as in epididymal tissue ¢nd
have explored the changes in the distribution pattern of p14 during epididymal maturation,
capacitation, and acrosome reaction. We have also examined the changes in the

phosphorylation pattern of different sperm proteins including p14 under above mentior.ed
condition.

Immunomodulatory role of Arabinosylated Lipoarabinomannan against Visceral
Leishmaniasis : Dr. Subrata Majumdar, Santanu Kar Mahg?atra and

Bidisha Pal Chowdhuty

Visceral leishmaniasis is a potentially lethal, vector-borne protozoal infection caused 5y
Leishmania donovani.Our lab has been recently focused on the application of novel TLR2-using
molecule, Arabinosylated Lipoarabinomannan (Ara-LAM) to combat agaisinst visceal

bl
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sehmaniasis. Recently, we have demonstrated that Ara-LAM pre-treatment induces TLR2
IeIShessiOr"l in L. donovaniinfected BALB/c mice in a dose-dependent manner, thereby
i significant release of proinflammatory cytokines, and nitric oxide. In vivo

ering . ) .
triggrime—'"' suggest that Ara-LAM playing a long-term protective role with effective dose at
ex ' . i I .
3039 and e have seen the significant reduction of liver and spleen parasitemia along with

induction of specific CD4+ T cells proliferation which may involve in controlling chronic
!:fection- Ihus, these findings might provide crucial cues in understanding the
;mmunop| sphylactic role of Ara-LAM in conferring protection against visceral leishmaniasis.

Arabinosvlated Lipoarabinomannan skews Th2 phenotype towards Th1 during
Leishmariia infection by chromatin modification: Involvement of MAPK signaling :
Dr. Subr:ita Majumdar and Parna Bhattacharya

In this sty we have evaluated the potential of Arabinosylated Lipoarabinomannan (Ar.a-
LAM), a <=l wall glycolipid isolated from non pathogenic Mycobacterium smegmatis, !n
regulatin g the host effector response via effective regulation of mitogen-activated protein
kinases (iAPK) signaling cascades in Leishmania donovani infected macrophages isolated
from BAL"/C mice. Ara-LAM, a TLR2 specific ligand, was found to activate p38 MAPK signaling
along with subsequent abrogation of extracellular signalregulated kinase (ERKs) signaling.
Moleculer characterization of this regulation of IL-10 and IL-12 was revealed by chromatin
immuno::ecipitation assay which showed that in Ara-LAM pretreated parasitized murine
macrophages there was a significant induction of IL-12 by selective phosphorylation and
acetylation of histone H3 residues at its promoter region. While, IL-10 production was
attenuatcd by Ara-LAM pretreatment via abrogation of histone H3 phosphorylation and
acetylation at its promoter region. These results demonstrate the crucial role played by Ara-
LAM in iegulating the MAPK signaling pathway which might provide crucial clues in
understanding the Ara-LAM mediated protection during Leishmania induced pathogenesis.

Antigen pulsed CpG-ODN stimulated dendritic cells exhibit host protective immune

re€sponses in Experimental Visceral Leishmaniasis : Dr. Subrata Majumdar and Saikat
Majumier

The potential of soluble leishmanial antigen (SLA) pulsed CpG-ODN (oligodeoxynucleotides)
stimulated dendritic cells (SLA-CpG-DCs) in restricting Leishmania donovani infection via the
‘generation of proinflammatory mediators was studied in an in vivo model. SLA-CpG-DCs-
mEdia‘u-

d leishmanicidal activity was found to be dependent on the efficient suppression of T
"equlatory cells (Treg) coupled with elevated lymphoproliferation in the treated parasitized
mice. Further SLA-CpG-DCs was also able to abrogate the survival of Leishmania by restoration
of impa| ed cytotoxic T lymphocyte (CTL) activity observed in parasitized mice. Thus, this study
strong| demonstrates that SLA-CpG-DCs unlike SLA pulsed-control-ODN-stimulated DCs, is
involved in rendering a protective response in experimental VL via the

:D~rer;;:-.'dtion of proinflammatory, cytotoxic mediators and suppression of Treg cell
Unctio ling.
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IP-10 induces host protective immune response by changing the T regulatory cell
functioning in Leishmania donovani infected mice : Dr. Subrata Majumdar and
Gaurav Gupta

Recently, our group has shown that interferon-y-inducible protein (IP)-10, a CXC chemokir e,
renders protection against visceral leishmaniasis. In the present study, we have elucidated tiie
mechanism by which IP-10 renders protection in in vivo L. donovani infection. We observed that
IP-10treated parasitized BALB/c mice showed a strong Th1 immune response along wi'h

marked decrease in immunosuppressive cytokines, TGF-§ and IL-10 secreting CD4" T cells. This
IP-10-mediated decrease in immunosuppressive cytokines was correlated with the reducticn

in the elevated frequency of CD4°CD25" T regulatory (Treg) cells along with the reduced TFG 8
production from these Treg cells in Leishmania-infected mice. This reduction in TGF 8

production was due to effective modulation of TGF-f signaling by IP-10.

Function of molecular chaperone heat shock protein 70 (Hsp70) in quality control of
protein kinases : Dr. Atin Kumar Mandal

Protein quality control is an essential cellular process that maintains protein homeosta: is.
Maintaining proper balance between folding and degradation of misfolded proteins is critical
for cell survival. This quality control system plays a central role in many pathophysiologir al
conditions including cancer, diabetes and late onset neurodegenerative diseases. Molecuiar
chaperone Hsp70 functions in the early stages of protein folding by interacting with the nevly
synthesized polypeptide chains cotranslationally or immediately after translation and protects
misfolded proteins against aggregation. This function is integrated with its intrinsic ATPase
activity. Cochaperones such as Hsp40 and Hsp110 modulate the activity of Hsp70. Hsp-:0
catalyze ATP hydrolysis of Hsp70 and stabilize substrate binding to Hsp70. On the other har.d,
Hsp110 catalyzes nucleotide exchange of Hsp70 and facilitates substrate release. Hsp70 al:o
targets misfolded proteins for degradation. But how Hsp70 partitions between folding and
degradation of substrates is not known.

We have initiated to understand the mechanism how Hsp70 decides for productive folding of
proteins or triage of misfolded proteins using protein kinase as a bonafide substrate and also
how cochaperones of Hsp70 modulate the triage decision. Preliminary studies such as cloniing
and expression of protein kinases in yeast system have been successfully done. Further studizs
defining the role of Hsp70 are underway.

Disease resistance in marine shrimp, Penaeus monodon : Dr. Nripendrapath Mandal

The giant black tiger marine shrimp, Penaeus monodon, is one of the most economica!ly
important captured and cultured shrimp species for the aquaculture industry all over the
world. However, white spot disease due to white spot syndrome virus (WSSV) is one of the
most life-threatening diseases, resulting in huge economic losses in shrimp industry around
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the glob: Losses have been estimated to several billion dollars till date all over the world and
despite of arious efforts it is a failure in most cases to control the disease.

We have ollected the samples from captured and cultured populations of Penaeus monodon
and it wa- found that among the captured populations that were collected from four distinct
geograplic location of India (Digha-West Bengal, Chilika-Orissa, Vishakhapatnam-Andhra
pradesh and Chennai-Tamilnadu), Chennai population has the highest WSSV prevalence
(56.25%) snd Chilika population has the lowest WSSV prevalence (0.00%). Among the cultured
nopulations of thirty five different highly virus infected ponds, 42% WSSV prevalence was
found in the survived individuals, depicting the existence of the disease resistant population.
We have erformed the virus test in gill tissues of Black Tiger Shrimp followed by nested PCR
and Gel | ‘ectrophoresis.

Genomic DNA isolated from pleopod tissues were subjected to disease resistant microsatellite
DNA ma: ker analysis. On the basis of our earlier reported DNA marker, captured and cultured
populati-ns of Black Tiger Shrimps were tested and result indicates that the average disease
resistan! prevalence of the captured population was 30.18% and 23.78% for the cultured
population. As we know that Penaeus monodon is a marine species so culturing them in a
differeni condition may alters their genetic characteristics which also reflects in the result i.e.
capturec: population are more resistant to WSSV infection than the cultured population.

We have also performed the quantitative real time PCR to see the actual WSSV load in the
disease asistant and susceptible groups based on our developed markers. The result indicates
that the resistant shrimps has the 50 fold lower viral load as compared to the susceptible
shrimp: and this observation is statistically significant also (P<0.001). We are also working on
the devolopment of more DNA based marker in this species and we found few has the

potenti-lity to be a genetic marker that can be used to select the disease resistant Penaeus
monodcan,

We have started the WSSV challenge experiment for further validation of these markers in the
laborat:ry condition and the results are found to be positive ie. the percent of WSSV
Propag-fion in the susceptible samples is much higher than the resistant samples. This
information will be very useful for the generation of disease resistant brood-stock for MAS
Prograti: for shrimp hatcheries and the disease resistant post larvae will be supplied to rural
areas foi culturing. As a result this will prevent the huge economic loss due to the virus
outbre: - and this will cause species preservation, socio-economic upliftment and rural and
Urban {'Esy'ueiopment.

Develcpment of biomarkers to predict Acute myocardial infarction (AMI)

Dr. Nri ‘endranath Mandal

g;":l':i "-"'.e'O.CardiaI infarction (AMI) is a complex multifactorial and polygenic disease. AMl is one
it has il- I:‘)d"‘g Wpr!dwide causes of morbidity and death. Ratgs are risin'g in India, a.nd by 201.5
SFowis =N _Dredlcted to rank first among the causes of death in the Indian population.There is

') evidence that inflammation plays a central role in the pathogenesis of atherosclerosis,
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which is in turn widely considered to be related to an inflammatory process. AMI is the sequelz
of rupture or erosion on unstable plaque of epicardial coronary artery, in which the
inflammatory process has the central role. We have been studied based on the assumption
that the reciprocal interaction of the IL-6 -174G>C, TNF-a -308G>A and IL-10 -592C>A ceng
promoter polymorphism and have a measurable influence on atherosclerotic mechanisms ang
contribute to or reduce the occurrence of AMI. We observed significant interactions between
IL-6, TNF-o. and IL-10 gene promoter SNPs. Three loci combination of genotypes: [GC/CC (IL-6)+
GA/AA (TNF-a)+ CA/AA (IL-10)] was associated with increased risk of AMI as compared tec the

d type genotypes, suggesting a synergistic interaction between
these genes towards disease susceptibility.

Importance of medicinal plants to combat various human diseases:

Earlier we have characterized various medicinal plant extracts as a source of potential natira|
antioxidants. Among these Spondias pinnata has been tested for active components u-ing
various solvent fractionation methods. Water and ethyl acetate extracts have shown polent
antioxidant activity. These extracts could be a source for developing a potent anticancer drr g

The introduction of new iron chelatin

Synthesis and bioevaluation of organic small molecules and complex oligosaccharices
of microbial origin : Dr. Anup Kumar Misra

(@) Our research group is actively involved in the synthesis of medicinally relevant organic
small molecules and their biological screening in different drug development program (c.g.
cancer, enzyme inhibitors, antioxidant etc.) in collaboration with biologists of Bose Institute.

(b) Our laboratory has also been engaged in developing concise chemical synthetic strategies

for the synthesis of several complex oligosaccharides found in the cell-wall of pathogeric

bacteria for their use in the Preparation of glycoconjugate derivatives, In the current scenario,
1ave emerged as successful synthetic vaccine candidates to control microbal
aboration with biologists, immunochemical studies of the glycoconjugates

could lead to the effective antibacterial agents in due course.

Molecular mechanisms of signal specific induction of heat shock genes : Dr. Mahadeb

Pal

Inducible forms of heat shock genes encoding different protein chaperones play critical roles
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: forms of cancer. HSF1 (heat shock factor 1) activates HSP genes, by facilitating
in Va”(.)uf'.. elongation of HSP genes that are as such wrapped up in nucleosomes in the
t,annscrlpU:!- n. Although HSF1 has been already considered as a good drug target, the
i 're--'lll.-af.action of HSF1 especially how it mediates transcription elongation through a
mechanli:: ..natinised hsps is not well understood. We aim at studying native human hsp70 to
- -... what are the chromatin modifying activities involved, and how HSF1 might be
qnde.rs.tal i;ose activities with a systematic approach. A detail understanding of these
recrulzigs nay open up new opportunities for small molecule interventions of heat shock
f;:;gnse in addition to providing important mechanistic insights into gene regulation.

Curcumin enhances the efficacy of chemotherapy by tailoring P65NFKB-p300 cross-
talk in favor of p53-p300 in breast cancer : Dr. Gaurisankar Sa

The major obstacle in cancer treatment is the resistance of cancer cells to therapies. Recently,
p65NFKE has emerged as an important contributor to chemoresistance. High constitutive
expressio: of NFKB has been found in different cancers, creating an environmen.t conducive
for cancer cell survival. Here we report the role of curcumin in sensitizing drug-resistant breast
tumors to doxorubicin by inhibiting NFkB-mediated defense pathway. In drug-resistant murine
breast c.incer model, curcumin prevented doxorubicin-induced phosphorylation and
degradation of likBat thereby inhibiting PG65NFKB activation. Consequently, expression of NFiB-
downstr-am gene, Bcl-2, was reduced and NFkB-dependent protective response was
suppresced. In such anti-survival environment, cancer cells underwent p53-dependent
apoptos's involving Bax and caspase-cascade. Transfection of IkBo-SR-cDNA/p65NFKkB-siRNA
induced significant apoptosis following doxorubicin treatment confirming that curcumin-
mediate | sensitization to doxorubicin is NFB-dependent. An in depth study revealed that
curcumin rescued p300 from p65NFKB thereby establishing p53-p300 collaboration to induce
P53-dep endent Bax-transactivation and instigation of downstream pro-apoptotic cascade in
drug-re:istant cells, Simultaneous decrease in drug-induced systemic toxicity might also have
enhanced the efficacy of doxorubicin by improving the intrinsic defense machineries of the
tUmor-hearer, Overall, the findings of this preclinical study clearly demonstrate the
effective ness of curcumin as a potent chemo-sensitizer to improve the therapeutic index of
anti-car cer drugs. Taken together, these results suggest that curcumin can be developed into
an adju int-chemotherapeutic drug,

Eicosa; “ntaenoic and docosahexaenoic acids enriched polyunsaturated fatty acids
from 1he Coastal marine fish of Bay of Bengal and their therapeutic value
Dr.Parimal ¢, Sen

Ei‘fosa!'nrntaenoic acid (EPA)/docosahexaenoic acid (DHA) enriched polyunsaturated fatty
8cids (PUFA) having high availability in marine fish oil emerge as preventive agents for
Comb"’”ng many health problems specially in chronic or metabolic disorders. The fish in the
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coastal area of Bay of Bengal has remained unexplored with respect to EPA/DHA enriciieq
PUFA content in its oils, though it may be a potential source in harnessing the health benefi:, In
this study seven varieties of the coastal fish were analysed for the content of EPA/UHA
enriched PUFA. The one locally known as lotte, (Harpadon nehereus) though has low conient
of total lipids, was found to have high EPA/DHA in its oil. The phospholipids rich fraciion
extracted from the total fish oil. The EPA/DHA enriched PUFA was isolated to investigate the

potential use for health benefits in cell culture and animal model. EPA/DHA enriched PUF\ of

lotte is found to act as protective agent against mercury poisoning studied in cell culture g
well as in animal mode. It was found to be highly preventive in diabetes and very effective in
the enhancement of sperm motility. The lotte is available in the coastal area of Bay of Bengal
adjoining West Bengal, India in large scale and it is the first report showing EPA/DHA enriched
PUFA in these fish oil that can be availed for exploitation to harness in important health
benefits.

Efficient synthesis of (6-deoxy-glycopyranosid-6-yl) sulfone derivatives and their elfect
on Ca*-ATPase : Dr. Parimal C. Sen in collaboration with Dr. Anup Kumar Misra

Synthesis of a series of novel (6-deoxy-glycopyranosid-6-yl) sulfone derivatives has heen
achieved using a general synthetic strategy. Yields were excellent in every case. The syntiietic

compounds were evaluated for their biological potential against Ca*-ATPase, an impoitant
enzyme involves in tranporting Ca* across the cell membranes.

Studies on the protective action of bio-active molecules in organ pathophysiology :
Dr. Parames C Sil

Research in our laboratory encompasses several major areas of organ pathophysiology:

hepatotoxicity, cardiotoxicity, neurotoxicity, reproductive toxicity and nephrotoxicity. Hov-eve,
special emphasis is placed upon:

® Drug and chemical-induced mechanisms of cell injury and cell death in multiple vital
target organs both in vivo and in vitro.

® Studies on the signal transduction mechanism of cell death and survival in crgan
pathophysiology.

® Unraveling the mechanisms and exploring the antitoxic/antioxidant potentials of
phytochemicals (natural and man-made antioxidants).

Diabetes induced organ dysfunction and its reversal by nature derived bioa:tive
molecules

In modern civilization diabetic mellitus is one of the most common end(?'(%rine metabolic
disorders. Worldwide, the number of diabetic patients is rapidly increasing in the g(-nera|
population especially in obese and aged ones. A large body of earlier investigations has
examined the role of oxidative stress and insulin resistance type | and type Il diabetes and itS

Jssociated! complications. In addition, nonenzymatic glycation of protein and glucose
autoxidation are also closely associated with the development of hyperglycaemic condition.
Antioxidants protect against glycation-derived free radicals and may have therapeutic
potentiale In addition, recent studies have shown that compounds with combined antioxidant
and anticlycation properties are more effective in treating diabetes mellitus. Thus, the
screening and development of new compounds with combined antioxidant and antiglycation
properties: would be beneficial in the treatment of diabetes mellitus. Our aim is to find out
easily available, inexpensive therapeutics, having minimum side effects for the better
treatment of these diabetic patients.

Role of n:inostructures in organ pathophysiology

In the las: decade new directions of modern research, broadly defined as “nano scale science
and technology” have emerged. Nanotechnology involves the creation and manipulation of
materials 2t nanoscale levels. Nano materials have unique physicochemical properties (like
ultra small size, large surface area to mass ratio and extremely high chemical reactivity) which
make thoin different from bulk materials of the same composition. These properties can be
used to cvercome some of the limitations found in traditional therapeutic and diagnostic
agents. The application of nanotechnology to medicine, known as nanomedicine, concerns the
use of naiiomaterials to develop novel therapeutic and diagnostic tool. The difference between
nanomecdicine and conventional drugs is that nanomedicine is entirely based on small
moleculc hemistry. They not only act as therapeutic agents but also deliver themselves to
specific regions or tissues in the body. While benefits of nanotechnology are widely expected,
however hoth academic and public concerns begin to emerge on the potentially adverse
effects ¢/ these manufactured nanomaterials. Thus, nanotoxicology is emerging as an
important sub-discipline of nanotechnology. Exposure to nanostructures occurs in a variety of
manners, such as researchers of the manufacturing nanoparticles, patients injected with
nanostructures, or people using products containing nanostructures. After exposure and
absorpticn, they enter into the cells of different organs, interact with the macromolecules like
Protein, ’NA etc, and cause organ pathophysiology.

Studies n the protective role of an antioxidant protein molecule from the herb,

Phyllant;. ys niruriin pathophysiology: Signal transduction mechanism

Thg herbal plant, Phyllanthus niruri, has been known to be useful in folklore medicine for long
feepr;c:?eg ;i.ilme. especially for the trgatment of jaundice. Earlier stu<'jies from various groups
T di;- \mlt aqueous extracts of this herb po§sesses .prote.ctiv'e actlv'ity. in hepatic and other
e beEi.' llC}Cf-?lrs, byt the natu.re of the rgsponmble active principle(s) in its beneficial role has
B .I Vtt defined. .Experlmental evidence from our Iaboratc?ry shoyv?d that the soluble
Drotein(,,: ‘(f 'OH‘ of thl.s herb lpossess.ed more hepatoprotective activity than the non-
additior. .,, tI;:"lc‘clon against va‘nous t.o?ucants and fjrl{gs. Recently. we also observed that in
Fedical s. . e hepatoprotective activity, the protein isolate of this herb also possessed free

venging acitivity in cell free system as well as in hepatocytes.
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To achieve this goal, we aim to address the following questions:

i) What role does the protein (PNP) play in mitochondrial dysfunction?

ii) Does it release specific second messenger(s) and open a cascade of signaling path ways
for its mechanism of action to protect cell death?

iii) Do the factors like MAP kinases, TNFo,, NF-kB, STAT 1, STAT 3, Bcl2 family proteins, Alt,
caspases etc. are involved in the pathophysiological states of our interest, and if so, wht
role does PNP play on these factors?

iv) Is the co-existence of apoptosis with necrosis an underlying mechanism of action in cell
death under the pathophysiological states of our interest? and if so, does the applicaticn
of PNP reverse or reduce the phenomenon of death?

Further characterization of the Cl-protein from Cajanus indicus L: Mechanism of
protective action in organ pathophysiology

A 43 kDa protein (the ClI protein) molecule was isolated and purified in our laboratory from ti.e
leaves of Cajanus indicus L, a popular herbal plant found in several tropical countries. In India,
the traditional uses of this herb are believed to be in treatment for liver disorders, jaundi e,
hepatomegaly diabetes, hypoglycemia and cardiovascular disease. It has been found to ‘e
effective in reducing hepatotoxicity induced by toxins such as fluoride, cadmium chlorice,
chloroform, thioacetamide, etc., both in vivo and in vitro.

]

Lecture Hall Main Door — with motif of “Bajra’; “Desmodium gyrans" and “Mimosa pudica”

V. Microbial Genomics and Infection Biology :

The Op»ABCD peptide transporter of Mycobacterium tuberculosis and its role in host-
pathocen interaction : Dr. Joyoti Basu in collaboration with Dr. Manikuntala Kundu
and Prof. Brigitte Gicquel, Institut Pasteur, Paris

The genome sequence of M. tuberculosis H37Rv reveals two peptide permease operons
encode:! by Rv3665¢-Rv3662¢ and Rv1280c-1283¢(OppABCD). In order to understand the
biologital roles of the putative peptide importers of mycobacteria, we have cloned, expressed
and stulied the substrate-binding properties of OppA of M. tuberculosis(OppA,,). OppA shows
a broa«i substrate specificity and the transporter imports glutathione. Glutathione is a cofactor
in the clyoxalase | and Il-catalyzed conversion of methylglyoxal (MG) to lactate. We observed
that M. levels are lower in macrophages infected with an OppDA knock out (OppDA-KO) of M.
tubercislosis compared to the wild type. Apoptosis of macrophages in granulomas in TB
patieri-, is induced by an environment rich in MG. In keeping with this, we observed decreased
apopt:sis of macrophages infected with OppDA-KO compared with the wild type.

The mivcobacterial protein SepF interacts with FtsZ : Dr. Joyoti Basu in collaboration
with Dr. Manikuntala Kundu

The b:cterial divisome is a multiprotein complex. Specific protein-protein interactions specify
whether cell division occurs optimally, or whether division is arrested. Our aim is to delineate
the inieractions among divisomal proteins and elucidate the functions of some of these
proteins. Rv2147c forms part of the dew cluster of Mycobacterium tuberculosis,and is similar to
the Bacillus subtilis SepF protein. We demonstrate that it interacts with the cell division protein
FtsZ.7: e functional consequences of this interaction are under investigation.

DnaK .vlependent activation of the Mycobacterial Heat Shock Response regulator, HspR :
Dr.Su;sy K. Das Gupta

ftg?ii.f- esponse plays a key role in establishing the persistent state of Mycobacterium
Uberculosis - the causative agent of TB. Induction of stress response in Mycobacterium

'YZV?JI\_" ; EI panoply of transc‘riptional regulators, one of which being the heat shock response
re?pc; I HspR. It represses, in a Dnal(‘depef.‘ndent manner, expression from several heat shock
Molec II'_Veg'“_Jlence related operons including dnakJE-hspR which harbors its own gene. The
resun‘: [:Ei asis for the ob‘served DnaK d'eper.mdence of HspR activity was investigated. The
refold 'Ind'cate that DnaK is necessary, primarily for efficient refolding of HspR. If allowed to
Dnak. Th er controlled conditions, an active protein can be obtained even without using
tefmii II et I.Tabli:ty of HSPR to -refold by itself is plue to the presence of a hydrophobic C-
indep.' "1d all, conserved in Actmom){cetels. |f‘lt is Fleleted, HspR can function in a DnaK
ol : -t;?nt manner. The hydropl?obllc C-terminal tail of HspR like repressors may thus have
regulai ensure that they function in a DnaK dependent manner, thereby ensuring better

on of the heat shock response. The present study unravels a novel regulatory
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mechanism where the activity of a repressor is controlled by the efficiency with which it
refolds.

Exploring microbial potential for remediation of toxic environmental pollutants :
Dr.Tapan K. Dutta

Pollution due to recalcitrant aromatic pollutants is one of the major issues of environmental
concern. Our group focuses on exploring unique catabolic pathways involved in degradation
of such compounds (mainly those of endocrine disrupters and polycyclic aromatic
hydrocarbons). In doing so, we have isolated and characterized several bacterial species
(belonging to the genus Pseudomonas, Sphingobium, Burkholderia, Ochrobactium,
Stenotrophomonas etc.) from various environmental samples. This has provided insights ‘nto
certain unique mechanisms of degradation as well as involvement of novel degradative
enzymes. Genes encoding the multi-component naphthalene dioxygenase enzyme sy<iem
have been cloned and sequenced from a naphthalene-degrading Pseudomonas stutzeri sirain
NJ. Structure of the catalytic subunit has been modeled and docked with different subst: ates
followed by experimental validation, leading to understanding of a broad substrate prefercnce
of the enzyme. On the other side, different catabolic genes have been cloned and ident fied
from a Sphingobium sp. strain PNB which confers degradation of a wide spectrum of aroruatic
pollutants via a complex regulatory mechanism. A novel pathway regulation has also t-een
observed in Burkholderia sp. strain BC1 capable of utilizing 2-hydroxy-1-naphthoic cid.
Understanding the regulation mechanisms is underway.

Project | : Phylogenomics of chemolithotrophic sulfur oxidation : Dr. Wriddhiinan
Ghosh

Lithotrophic sulfur oxidation is an ancient metabolic process central to our understandir g of
the nutritional strategies of early Life. Over billions of years of evolution, numerous ecologically
and taxonomically diverged prokaryotes have developed equally diversified pathways of
utilizing different reduced sulfur compounds as lithotrophic substrates. Through tandem useé
of phylogenomics and global proteomics | am trying to delineate the origin(s), evolution and
interactions of the Sox multienzyme complex-mediated mechanism of sulfur compozinds
oxidation (epitomized in facultatively lithotrophic alphaproteobacteria) in correlation with the
so-called Tetrathionate Intermediate (S,) Pathway (reported from several beta- and
gammaproteobacteria). Towards this end | have determined the whole genome shc gun
sequence of Tetrathiobacter kashmirensis, a model S,l-forming organism, while the ga;'ped
genome of Pseudaminobacter salicylatoxidans, a prototype of the Sox system, has also been
sequenced. The T. kashmirensis genome has been registered with the NCB| Entrez Ger me
Projects Database (Project ID: 67337; URL: http://www.ncbi.nIm.n'i'la.govfgenf)i es/
mpfsubmission.cgi?show= C4999DF2-0F1A-40E3-B435-AA3858A19B38) and an acce: siofn
number is expected within a month. [ am now trying to translate the m_:]enomics—de:i\Jred
knowledge into proteomic (and metabolomic) understanding of the evolution an
interactions of the two aforesaid pathways of sulfur oxidation.
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General i .portancg of the T. kashmirensis genome in bacterial evolution. The family
Alealigenaceae to which T. kashmirensis belongs is a phylogenetically coherent assemblage of
anvironm: \tally as well as physiologically distinctive betaproteobacteria. Its members range
from soil-\welling xenobiotic-degraders (e.g,, Achromobacter xylosoxidans, which notably is
also an pportunistic pathogen) and sulfur-oxidizing chemoautotrophs (such as T.
Kashmiren s) to pathogens of various animals groups (e.g., species of Bordetella, Taylorella etc.).
Crucial effects of DNA acquisition, genome reduction and genome optimization
(;earrangt"-""@ntS and mutations) in the differential evolution of pathogenic and non-
pathogen variants within bacterial families and genera have been demonstrated in several
groups Of Bacteria. In this complex scenario of extensive environmental and physiological
diversifica' on within such a consistent monophyletic group as Alcaligenaceae (where different
genera have ~96% 16S rRNA gene sequence similarity), it is imperative to comprehensively
understand! the dynamics of genome evolution within the group and assess the importance of
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reductive evolution and genome optimization in the adaptive specialization of the diffeiant
members. Complete genome sequences of the respiratory tract parasites belonging to the
genus Bordetella were long available. Of late, the genome of the haloaromatic acid-degraciing
soil isolate A. xylosoxidans has been published, paving the way for an objective gencmic
comparison between the pathogenic and non-pathogenic variants of this group. The pre-ent
shotgun sequencing of the 4,410,066 base pair genome of T. kashmirensis now provide: an
excellent opportunity to comprehensively elucidate the evolutionary dynamics of ion-
pathogenic soil bacteria vis-a-vis their closely-related pathogenic relatives.

Project Il. Paleobiology and Geobiology of ancient ecosystems :Dr. Wriddhiman Ghosh

Silica and travertine deposits, the two most common surface manifestations of terrestrial hot
springs, have so far been the only markers universally helpful in locating and interpreting
geothermal systems and past lifeforms potentially associated with them. We have, for the first
time, identified microbial fossils from a third type of geothermal sinter, viz,, the boron mireral
deposits, which are characteristic of the relatively uncommon silicate-poor hot springs. Our
organic biomarker analyses of the boratic sinters framing the hot springs of Puga v:lley,
Ladakh have identified molecular fossils (viz. respiratory and photosynthetic isoprenoid
quinones and photosynthetic pigments) of a mat-like microbial community putatively
comprised of algae, fungi, cyanobacteria and other photosynthetic bacteria, some of v hich
may be proteobacteria. So far as microfossil preservation is concerned, mineralized mat-like
biofabrics with diverse cellular morphotypes could be identified in scanning ele:iron
microscopy of sub-recent sediments as well as hard and consolidated old sinters. Thougi: this
putative past community is quite unusual in volcanic niches, its ubiquitous and endiiring
presence in the Puga geothermal area is highlighted by the discovery of its biosigne ures
along all the three dimensions of the explored boratic deposits. These findings usher a new
paradigm of looking at past or present geothermal Life in as well as outside the Earth.

Functional analysis of mycobacterial response regulators : Dr. Manikuntala Kun 'uin
collaboration with Dr. Joyoti Basu

Two-component systems (TCSs) form essential components of the mycobacterial macl:inery
that senses environmental signals and responds to these signals. We are focusing our ¢ forts
on understanding the regulation of gene expression by some of these TCSs, ard on
characterizing some of the response regulators in detail. Towards this end, we have cloned,
expressed and purified the response regulators MprA and RegX3. The structure-function
relationships of these are being investigated. The possible cross-talk between different T:5 15

also under investigation.

Regulation of the polyphosphate kinase 1 (ppk1) of Mycobacterium tigberculosis under
stress : Dr. Manikuntala Kundu in collaboration with Dr. Joyoti Basu ’

PPK1 is an important regulator of the stress response in mycobacteria. In our attenipt' to
'3gIOn

characterize the promoter of the ppk1 gene of Mycobacterium tuberculosis, a 450 bp 1
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upstream f the start site of ppk1 has been cloned upstream of gfp in a promoter-less vector.
Using M. rmegmatis as a surrogate host, the ppk1 promoter was observed to be expressed
under cori litions of phosphate starvation.

The cell cicle of Entamoeba histolytica : Dr. Anuradha Lohia

The current projects in the lab are focused on three aspects of cell cycle regulation-a)
identifyin:: proteins that interact with novel kinesins; b) discovering the mechanism of
ERCaBP6 10 microtubular assembly and c) functional analysis of EhFormin5. A) We have
discoverec! that EnKlp2-4 are multi-functional kinesins that associate with F-actin in addition to
microtubui/es. Structural analysis showed that these proteins do not contain actin binding
domains. tising yeast two hybrid analysis we have shown that EhKIp3 and 4 bind to specific
actin binc ng proteins. This explains the association of EhKlp3,4 with actin. B) Serendipitously,
we have ¢ scovered that the Ca binding protein EnCaBP6 (discovered in Alok Bhattacharyya's’
lab, INU) = a microtubule end associated protein. This protein likely regulates chromosome
segregati- 1 and MT assembly in response to Ca signaling. C) EhFormin5 is unique since it lacks
the consc rved Formin Homology domain (FH1). In order to determine its role in actin
polymeriz iion we have carried out functional studies showing its association both with MT
and actin. We have discovered that EhFormin5 is regulated by the p21rap1 protein in E
histolytica This result is important since all known Formins are regulated by Rho/Rac proteins.
and not as/Rap. All these studies have identified hitherto unidentified regulators of
chromosoie segregation and cell division in amoeba.

Studie:s ors E coli HFIKC, a host factor that influences the lysys/ lysogeny decision of
bacterioplhage lambda : Dr. Pradeep Parrack

E:s;(ijf;K(l :;(céczirr:ts from E. coli haV(.e been implicated in the lysis/lysogeny switch of coliphage
. agonizes the action of HfIB towards the membrane associated substrates of
the latter. | he behavior of HfIKC with respect to the cytosolic substrates of HfIB (such as ACII),
Cv(;\ll}/e:s;: ntwair(\js unclear. Likewise, thle role of HfIKC in the lysis-lysogeny decision of A is not
e Il;EOEa;’;I'he;;.f.algagfsl copurify as a Fomplex and their individual activities were
HAB and 1 bt thep:f;;eem S‘.K a;g“Hf:g llnc!lwdually and have shown that each can bind to
et e ysis of CII. e' etion of hflIKC has no effect on the stability of CII.
£ Under’i. .\5" in ,eFtS ABfIKC cells, turbid .plaques are produced, indicating stabilization of
. is. e conditions. We found that Cll is stabilized in AhfIKC cells even without infection
. ai:;ﬁscelmt. N::)netheiess, we c:lfso obtained turbid plaques when a AhfIKC host was
o ctor ma-y.;nﬂu -defective _phage, Ll . These results suggest that a yet unidentified phage
‘nrluence the lysis-lysogeny decision in ARfIKC cells

Investigations

EsCheert"'ﬂS_lnto the GTPase and related activities of the protein HfIX from
IChic coli : Dr. Pradeep Parrack

The Proein

| s
€ protei fiX from E. coliis an ATPase as well as GTPase, but its cellular function is unknown.

also exhibits ribosome binding and autophosphorylation activities. We have
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initiated various studies to characterize the autophosphorylation property of HfIX, and to iing
out its function in the cell. Specifically, a C-terminal part of HfIX has been purified and tesieq
for GTPase and autophosphorylation activities. Experiments are also under way for g
comparative study of the growth of wild type E. coli with those lacking HfIX and those
overexpressing HflX, under a variety of different conditions.

Studies on the gene regulators and drug discovery tools : Dr. Subrata Sau

Repressor of mycobacteriophage L1 unconventionally binds to multiple operator DNAs with
no dyad symmetry. Our footprinting data indicate that two adjacent major grooves in the
operator DNA helix participate in the repressor binding. In addition, interaction between the
repressor and operator DNA was found to occur primarily through one face of the DNA helix,
Interestingly, repressor that weakly induced bending in the operator DNA interacted with the
operator as a monomer.

Bacteriophage ¢11 that utilizes Staphylococcus aureus as the host encodes two repres-ors,
namely, Cl and Cro. While CI showed binding to two 15 bp operator sites (O7 and 02), Cro

bound to the homologous O3 site in the ¢11 cl-cro intergenic region. Recent investigaiions
revealed that Cl interacts with several 4-5 bp regions in and around the O7 and O2 sites.
Binding of RNA polymerase to the promoter of ¢/ / cro appears to be affected by CI.

A reporter S. aureus strain was constructed (by inserting the drp35 promoter - lacZ
transcriptional fusion into S. aureus RN4220 genome) and employed to develop various «ssay

systems for studying the expression of B-galactosidase in the presence of different antibiotics.

Our microtiter plate assay system exhibited the induced synthesis of PB-galactosi-lase,
specifically in the presence of sublethal concentrations of the cell wall affecting antibiotics,
indicating that it could be potentially utilized for the high-throughput screening of new cell
wall inhibitors.

High fidelity replication and segregation of chromosomes in eukaryotes using the
yeast S. cerevisiae as the model system : Dr. Pratima Sinha

1. The ChI1 protein was previously characterized by others and us as required foi the
establishment of sister chromatid cohesion in S-phase, for the repair of DNA damags, for
transcriptional silencing, to prevent unequal sister chromatid cohesion and premature
aging. We have now shown that the absence of Chllp leads to depletion ir the
association of cohesin complex with chromatin and for the maintenance of cohesion in
G2 phase, after its establishment in S-phase. (manuscript under revision)

2. In earlier work we have shown that Sum1p, a transcriptional repressor that binds t@

promoters and recruits histone deacetylase Hstl to chromatin, is also a dosage
suppressor of mutations in the alpha-tubulin gene. We have extended this observation
and shown that dosage suppression by Sum1p extends to wild-type microtubules a3
well, in that higher dosage of Sum1p protects wild-type microtubule structure against
depolymerization by anti-mitotic drugs like benomyl and nocodazole.

SCIENTIFIC REPORTS

vl. Development of Systems Biology :

mathematical model of differential gene expression in Bordetella pertussis :
pr. Sur:ian K Banik

Based on the phosphorelay kinetics operative within BvgAS two-component system we
proposed a mathematical model for signal transduction and differential gene regulation in
Bordetella pertussis. To understand the system behavior under elevated temperature, the
developed model has been studied in two different ways. First, a quasi-steady state anz;lysis
has becn carried out for the two-component system, comprising of sensor BvgS and response
regulator BvgA. The quasi-steady state analysis reveals a positive feedback and temperature
inducec! molecular switch, leading to graded response and amplification in the output of
BvgA. Accumulation of large pool of BvgA thus results into differential regulation of the
downstream genes, including the gene encoding toxin. Furthermore, numerical integration of
the full network kinetics has been carried out to explore time dependent behavior of different

system components, that qualitatively capture the essential features of experimental results
performed in vivo.

MicroRNAs (miRNAs) in M. tuberculosis infection : Dr. Joyoti Basu in collaboration with
Dr. M »ikuntala Kundu and Dr. Jhumur Ghosh

r’qiRNAs .play an important role in the immune response including the development and
differer:tiation of immune cells, antibody production, and innate immunity regulation. Our
efforts to understand the global regulation of miRNAs in M. tuberculosis infected mt.Jrine
m-acroph.ages reveals that miR-155, one of the early innate immune response regulated
_rrnthl\_lAu, is upregulateq.The secretory aptigen ESAT-6, individually triggers miR-155 expression.

e implications of miR-155 upregulation are under investigatnion. A host of other miRNAs,

Th . e ng re ulated by M. tub )

gft)lvc.;k ?nalysi.s of M.tuberculosis-triggered gene expression in murine macrophages:
»Joyati Basu in collaboration with Dr. Manikuntala Kundu and Dr. Soumen Roy

Global ¢je . - )

infeC?&I\. Jene expression profiling has been carried out in a temporal manner in M. tuberculosis-

e mu.rme macrophages. Two networks of downregulated and upregulated genes have
unstructed from the data available. Nodes of high connectivity have been identified,

and effo
o FS are under way to under way to understand the significance of these nodes in the
Ne response to infection.

Interdicinli .
terd'JC'p“nafy Physics/Systems Biology : Dr. Indrani Bose

Bistability, i

It i

iology lyt l-e-,‘the coexistence of two stable steady states constitutes a universal theme in cell

nonlil‘t(“:ritIS' In general, an ou’.cco'me of dynamics involving positive feedback and sufficient
Y. One way of achieving the latter condition is when cooperative binding of
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regulatory molecules occurs at the promoter region of the gene or when the reguliiory
proteins form multimers which then bind the specific regions of the DNA. Recently, a new
mechanism of bistability, termed emergent bistability, has been proposed and demonstiated
in a synthetic gene circuit. In this case, the protein product X of a gene promotes its own
synthesis in a noncooperative manner (positive feedback but not sufficient nonlinearity) and
has a retarding effect on the growth of the host cell. The experimental signature of bistability
lies in the coexistence of two distinct subpopulations with low and high protein levels. Noise-
induced transitions between the expression states are responsible for the generation o the
phenotypic heterogeneity. The origin of noise lies in the stochastic nature of the qene
expression. We have investigated the effects of additive and multiplicative noise on emergent
bistability using stochastic theories based on the Langevin and Fokker-Planck equatior:. We
have computed the steady state probability distribution of the protein levels in an ensemble
of cells as well as the mean first passage times for escape over the potential barrier.

The Mycobacterium tuberculosis response to surface stress : Dr. Manikuntala Kundu in
collaboration with Dr. Suman Banik and Dr. Joyoti Basu

An approach combining experiments with mathematical modeling has been initiat=d to
understand aspects of the stress response of M. tuberculosis. M. tuberculosis has been
subjected to surface stress and the time- and concentration-dependent expression patteins of
mprAB (a two-component system) and sigE (an extracytoplasmic function sigma factor) have
been analyzed.

Role of alternative sigma factors in global gene regulation of M. tuberculosis :
Dr. Jayanta Mukhopadhyay

We have developed in vitro transcription assays with recombinant M. tuberculosis RNA
polymerase and have purified each of the 13 sigma factors of M. tuberculosis. We have initiated
efforts to identify the genes regulated by each sigma factor. The method involve: two
complementary sets of experiments. 1) Genomic SELEX approach to identify promoters for
each sigma factor. 2) Microarray analysis of mRNA from in vitro transcription assay with each
sigma factor, RNA polymerase and M. tuberculosis genomic DNA.

Topological metrics in Biological networks : Dr. Soumen Roy

While some particular topological metrics could be a good index of the state of things in @
specific biological network it may not yield much meaningful information in an ther
biological network. In recent past, new measures like synthetic accessibility have shed val iable
insight into the working of biological systems. We are working on measures that can shed
insight into the understanding of complex biological networks in specific and g neral
contexts. :
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vil. Basic and Applied Problems in Physical and
Environmental Sciences:

Nonlocal quantum information and entanglement : Dr. Somshubhro Bandyopadhyay

One of thi central goals in Quantum Information Theory is to understand the nonlocal nature
of quantu’ information and its relationship with quantum entanglement. We are addressing
this problem via two approaches outlined below.

2. Local di+-rimination of orthogonal quantum states: (with G.Kar, ISI, Kolkata and S. Ghosh, IMSc,
Chennai)

We are siudying the relationship between entanglement and nonlocality associated with
quantum (nformation within the set up of local discrimination of orthogonal quantum states.
In this setting it is assumed that a composite quantum system is prepared in one of many
orthogor:f quantum states and is distributed amongst several spatially separated observers
whose tasi¢ is to determine, without error, in which state the system was prepared. Recently we
have obtzined a necessary and sufficient condition to discriminate a set of orthogonal
maximallv entangled states under one way LOCC

B.Local dis-rimination of orthogonal quantum states with many copies:

In the standard set up it is assumed that the observers are given only a single copy of the
unknowr: state. We have relaxed this assumption and have been able to show that even with
potentialiv unlimited supply of copies of the unknown state it may not be possible to
completeiy determine the state of the quantum system if the states are mixed. On the other
hand if th system was prepared in one of many orthogonal pure states, it is always possible to
completelv determine the state with a finite number of copies.

Beside:s contributing to our understanding of nonlocality and entanglement within the LOCC
pa.ra<.:||'gn—‘ .the above results have applications in developing quantum cryptography
Primitive: jike quantum data hiding and quantum secret sharing.

:"ly?rid quantum algorithms : Dr. Somshubhro Bandyopadhyay (with G. Brassard,
niversity of Montreal and K. Chakrabarti, J. U.)

An " .
n Oghf?r b search area that we have been pursuing is to develop hybrid quantum algorithms.
Particular we have developed two algorithms combining both Grover search and Deutsh-

JUZsa . .
= Ba|9 rithms in a novel way. The algorithms address the problems of function evaluation
Oolean satisfiability.

Qu ' ;

D'antf m Optics Laboratory : Dr. Somshubhro Bandyopadhyay and
*Achintyq Singha

The settj,

‘g up of a quantum optics laboratory at CAPSS is now under progress. Single photon
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experiments pertaining to the field of quantum information will be carried out in this lab. ey
basic experiments demonstrating the particle nature of light as well as quantum interfercnce
will be part of our M.Sc program. The basic set up is expected to be functional by the erd of
this year.

Quantum spin systems : Dr. Indrani Bose

Quantum discord (QD) is a general measure of bipartite quantum correlations with a potential
role in quantum information processing tasks. Spin clusters representing molecular magnets
serve as ideal candidates for the implementation of some of the associated protocols. We have
computed the QD in the ground and thermal states of a spin trimer and a tetramer as 3
function of an anisotropy parameter, magnetic field and temperature. We have obtainad a
number of interesting results such as a finite value of the QD in the trimer ground state for
which the pairwise entanglement is known to be zero and the complete vanishing of the QD

in the asymptotic limit of temperature T — co.We have further studied the dynamics of the QD
atT = 0 under the effect of a dephasing channel describing the interaction of the reduced spin
cluster state with independent local environments. The QD is found to vanish asymptotically

as time t — oo in contrast to the 'sudden death' of pairwise entanglement.

The transverse Ising model (TIM) is the simplest spin Hamiltonian with a quantum character
and serves as the prototypical model for the study of quantum phase transitions (QPTs:. We
have studied the dynamics of the QD and classical correlations when the TIM is coupled 0 an
environment. We have established that the QD has two distinct decay rates as a function of
time, this is most prominent close to the quantum critical point. The decoherence rate fur ther
provides a signature of the QPT.

A direct synthetic approach to pyrroloindoles and pyrroloindazoles
Dr. Manas Chakrabarty

We have developed a new, general synthesis of pyrrolo[3,2-elindole, which constitute: the
core of the potent antitumour agent CC-1065, starting from 5-nitroindole and through the
successive intermediacies of 5-aminoindole and 5-alkynylaminoindole. Several N(1)-
substituted derivatives have also been prepared. We have successfully extended this protocol
for a similar new, general synthesis of pyrrolo[3,2-elindazoles starting from 5-nitro-indazole
and its N(1)-substituted derivatives. The generalisation of the protocol for both types of nuclei
is being pursued. Throughout, the synthesised novel products were characterised by IR, 't and
3C NMR (both 1D and 2D), EI-MS and elemental analysis. This work is being carried ot in
collaboration with Dr. Gandhi K. Kar of Presidency University, Kolkata.

Additionally, at the request of the Chief Editor of “Advances in Heterocycles,” | am preparii:g, in
collaboration with Dr. Mrs. Ajanta Mukherjee of Krishnanagar Govt. College, a review on @
particular class of condensed nitrogen heterocycles.
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physical nd Chemical Characterization of Aerosols over Darjeeling, North-Eastern
Himalaya : Dr. Abhijit Chatterjee, Anandamay Adak, Dr. Sanjay K. Ghosh and

pr.Sibaji Raha

Atmosph"'ic aerosol and trace gases are linked to visibility reduction, adverse health effects
and heal balance of the Earth. To determine the relative contribution of natural and
anthropoc anic components on the total aerosol loading continuous monitoring of aerosols is
being carried out. A strong seasonal variation in aerosol chemistry was observed over
Darjeelind During premonsoon and summer months, enhanced convection, and the steep
pressure | -adient across the Himalayan-Gangetic region steer aerosols aloft. The main source
region is Thar and Arabian Deserts. With the onset of rainy season (the Arabian Sea and Bay of
gengal branches of the South West summer monsoon), the loading of sea salt aerosols and
marine based SO, is enhanced to a significant level. During winter and postmonsoon,
northeasicily winds from the subcontinent bring anthropogenic aerosols over the Himalayan
region. In addition to that, massive biomass burning during winter also plays a role in the
loading ¢ anthropogenic aerosols and CO over northeastern Himalayas.

The meteorological parameters along with the respirable suspended particulate matter
(RSPM) ccncentration were measured to understand the annual behavior of RSPM and to
estimate <ource strength and dispersion parameters. Annual distribution shows the highest
RSPM coricentration during winter months when the meteorological conditions were
unfavorabie for atmospheric dispersion and, also during the seasons when tourist influx was
high (Mar-h-May and September-October). The method used for deriving source strength and
dispersio; parameter from the observations of RSPM concentration and meteorological
variables, done in this study. Source strength estimation is indicative of the possible
correctior:s to the global inventory of different anthropogenic sources from this region.

We invesiigated the atmospheric dry deposition flux of total aerosol and water insoluble trace
elements during dry season both in day and night time at Darjeeling. The average flux of total
aerosol ir day time was found to be three times than in night time. Fe, Al and Zn were found to
be the most abundant trace elements.

The aerosol dust monitor (GRIMM) was used for the measurement of number-size distribution
of aerosc!s in different size spectrum. The seasonal variation of ultrafine aerosol particles
shows that the nucleation (diameter less than 1 microns) and accumulation mode (diameter
between | and 2 microns) particles show higher concentrations during winter months and in
gceneral vn'ucleation mode particles remained higher in concentrations compared to
Cl{mUI« tion mode particles. But during premonsoon the loading of accumulation mode
52:;225.V'vere founfj to be enhanced which could be attributed to the ultrafine dust particles
ried from distant arid and semiarid regions. The diurnal variation of ultrafine aerosols

cle , . e .
|ay:r|y shows a strong dependence on the thermodynamic conditions within the boundary
r.
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Study on black carbon (soot) in the atmosphere of Darjeeling : Dr. Abhijit Chatterjeg,
Anandamay Adak, Dr. Sanjay K. Ghosh and Dr. Sibaji Raha

The monthly variation of black carbon shows higher concentration during winter followed by
summer, postmonsoon and premonsoon with the minimum during monsoon. The wintep
shows ~1.5 times higher in concentration than premonsoon and postmonsoon while it wag
~10 times higher than monsoon. Black carbon shows higher concentrations during 090C hrs -
1300 hrs LT). During evening (1700 hrs LT) it shows another peak in the dry season. The
evening peaks during summer and postmonsoon were found to be dominant compared tg
morning peaks due to massive influx of tourists during evening. In winter, Black carbon shows
much higher concentrations during late evening (1900 hrs LT) to night (2100 hrs) which could
be attributed to massive biomass burning by the local people to get warmth against cold.

Aerosol - Solar Radiation Interaction over Darjeeling : Dr. Abhijit Chattcrjee,
Anandamay Adak, Dr. Sanjay K. Ghosh and Dr. Sibaji Raha

An extensive effort has been taken to understand the seasonal variations in a~rosol
components along with the simultaneous measurements of aerosol optical depth (total
vertical columnar solar radiation attenuation by aerosol) on clear sky days over Darjeeliiig. We
observed a heavy loading of fine dust component (Ca™) during premonsoon (Apr May) and
the loading of anthropogenic aerosol components mainly from biomass burning (SC * and
black carbon) during winter. These high increases in dust aerosols during premonsoon and
anthropogenic aerosols during winter enhanced the attenuation of solar radiation 25 «nd 40
%, respectively. We observed that for every 1 % increase in anthropogenic ae rosols,
attenuation increased by 0.55 % during winter whereas for every 1 % increase in dust aerosols,
that increased by 0.46 % during premonsoon. This shou]ld be taken into account in proper
modeling of the airspace environment over eastern Himalayas.

Aerosol Removal by Rain: Effect on Climate Forcing over Darjeeling : Dr. bhijit
Chatterjee, Dr. Sanjay K. Ghosh and Dr. Sibaji Raha

We investigated the removal and the building-up of several natural and anthropogenic
aerosol components during and after the rains respectively and its impact on Radiative
Forcing, the measure of warming (or cooling) of the atmosphere over Darjeeling. We observed
that the rain with lower rate (1-2 mm per hour) i.e. drizzle type of rain washed out fine mode
(smaller) aerosols more efficiently. Whereas the rain with higher rate (> 5 mm per hour) i.€:
heavy rain washed out larger aerosol particles from the atmosphere than smaller aerosols:

Black Carbon, the most important atmospheric species responsible for gldfjal warming was

found to be removed or washed out by the drizzle type of rain for longer duration. This tyP€ of
rain has been found to be useful in lowering the radiative forcing (warming to cooling, of the
atmosphere by efficiently washing out black carbon from the atmosphere.

SCIENTIFIC REPORTS

studies ¢ \ Tropospheric Ozone over Darjeeling : Dr. Abhijit Chatterjee, Dr. Sanjay K.
Ghosh and Dr. Sibajr Raha

Characteristics of surface ozone at Darjeeling show large seasonal variation from 20 ppbv
(monsoon to 70 ppbv (summer and premonsoon). Such high surface ozone is rarely observed
in India. However, presence of low carbon monoxide as well as non-availability of sunlight
during monsoon may explain the low value of surface ozone during monsoon period. On the
other hand, NOx emission associated with massive influx of tourist vehicles and its consequent
dissociation by high solar radiative flux to produce ozone is the main reason for the high
loading of surface ozone during premonsoon.

studying the physics of superheated liquids using superheated drop detectors :
Dr. Barun K. Chatterjee and Dr. Rupa Sarkar

Droplets i1 the superheated emulsion detector (SED) exist in multiple metastable states, hence
it deviates from a proportional counter. Following the interstate transition rates which predict
the absen<e of the second state above 30 °C (R-12 SED) we are studying the nucleation in
superheatcd droplets at high pressure (upto 22 atmospheres) and high temperatures. This gas
manifold has also been used to regenerate the nucleated SED.

The acoustic emission due to spontaneous and induced nucleation (AmBe neutron; 59.54, 662

keV gammn) of R-12 SED at 41, 45 and 48 °C have been studied for their difference in spectral
characteri- ics.

Dicholest-ryl Carbonate as the Determinant of the Thermodynamic Stability of the LC
States of Cholesteryl Oleyl Carbonate : Dr. Pradip Das

Differentiz! Scanning Calorimetry, X-ray Diffraction and Infrared Spectroscopy studies were
undgftaker. to reveal the role of dicholesteryl carbonate in determining the thermodynamic
stability of the liquid crystal phases of cholesteryl oleyl carbonate. Like the structurally similar,
lemsaturateld fatty chain cholesteryl ester, cholesteryl oleate, it undergoes a melting transition,
sig;rg?és:z Fohthe thermodynamically s'FabIe cholesteric phase. This is unlike in cholesteryl
e isot;o ic hIs the saturated ff':\tty chain version of cholesteryl oleate, and which melts into
of Saturatﬁf phase, thereby.maklng all the !_C stgtes metastable. Besides this structural aspect
nfler e nand unsaturation of fa}t'ty chains, dicholesteryl carbonate present as an impurity
nces the thermodynamic stability of the LC states in COC.

Active Deiector Array for Cosmic Ray studies : Dr. Supriya Das
We are in the
SCintillators cq
SPeCtrum of
£OMpositions
detectors, B
oNe detect

ave been

Process of building an extended air shower array at Darjeeling, using plastic
upled with WLS fiber and fast PMTs. This will allow us to study the energy
the primary cosmic rays at the knee region, the possible sources and
of the primary cosmic rays causing the air showers. We will start with seven
ach with 1 m’ of area. This 7 detector array will have hexagonal configuration with
Or each at the vertices and one at the center. All components required for this array
Procured and the sight has also been finalized.




ANNUAL REPORT 2010-2011

Remote Monitoring of Detectors at GRAPES-3 Array at CRL, Ooty : Dr. Supriya Das ¢:nd
Ms. Sumana Das

We have taken part in the remote monitoring of the detectors at the GRAPES-3 experimer: at
Cosmic Ray Laboratory (CRL), Ooty. This involves the monitoring of several parameters of the
detectors and data and preparation of report for the Engineer on Duty (EOD) on sight. The
EOD takes action on the basis of the report. This helps to maintain the continuity in data and
solve problems with detectors as well as the data acquisition system.

Study of Quark-Hadron Phase Transition and other aspects related to QCP
Dr. Supriya Das, Dr. Sanjay K. Ghosh, Dr. Sibaji Raha and Dr. Rajarshi Ray

e A lLarge lon Collision Experiment (ALICE) involving collision of Lead (Pb) ions at
relativistic energies, is being carried out at Large Hadron Collider (LHC), CERN, Geneva to
study the properties of matter created in these collisions. It has been reported ‘rom
earlier such experiments elsewhere in the world that a new state of matter has inceed
been created in such collisions. It has also been predicted that the lifetime of the matter
created at LHC energies will be longer than earlier. So ALICE will have greater
opportunities to study the matter in more detail and will be able to answer the hitherto
open questions. We have joined the international collaboration to work on this
experiment and proposed to build an electromagnetic calorimeter, along with other
collaborating Indian institutes, for the forward region of ALICE. This calorimeter wiil be
integrated with ALICE in the upgraded version of it. This sub-detector will allow us to

detect and characterize the high energy y and 7° coming out from the collisions. This in
turn will tell us about the initial conditions such as the Parton Distribution Functions
(PDF) which are crucial elements to understand the particle production following
perturbative QCD. We have started the simulation studies on the configuratiol and
performance for this detector.

e Another experiment called the Compressed Baryonic Matter (CBM) has been pro
to start in 5-6 six years from now at the Facility for Anti-Proton and lon Research (FAIR),
which is under construction at Darmstadt, Germany. This will be a fixed target
experiment involving Gold (Au) ions to study the matter created in such collisions when
the temperature is moderate but the density is high. This will look for the critical point
on the quark-hadron phase diagram, where the first order phase transition ends Bose
Institute acts as the nodal institution for the Indian participation at FAIR. We will build a
di-muon spectrometer in collaboration with other Indian institutes working in CBM
experiment. This detector will detect the muons from the decay of short lived vector

mesons such as p,w,p as well as ¥ and V. This information will help us to charac terizé
the matter at high density. &

posed

Multiparticle production in high energy heavy ion collisions : Dr. Supriya Das,
Dr.Sanjay K. Ghosh, Dr. Sibaji Raha and Dr. Rajarshi Ray

The recent LHC data have once more brought the issue of the formation of thermalizec st
of matter in hadron-hadron collisions into the forefront. We have shown that the scaling of the

até
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inforimation erjt‘ropy of the chaotically produced particles is valid up to recently available dat
from n+p collisions at center of mass energy of 2.36 TeV obtained by ALICE experiment W:
predi tthat. at jche highest energies projected for LHC, almost all the particles will be rodu.c d
chaotically, mdl'cating that a collective behavior should be observed in hadronic colli.zons TE'
pictur of multiparticle production scenario was proposed quite some time ago by some .f o
The present study is showing a definitive proof of that scenario. y o

Neutron Star Physics : Dr. Sanjay K. Ghosh and Dr. Sibaji
: : : . i Raha (Ext
Collchorators : Dr. Ritam Mullick, IISC, Bangalore) ! (External

Phase transition, from normal nuclear matter to quark matter, can take place inside a neutron
star (M) whose central density is of the order of 5-10 times normal nuclear matter saturation
density. The transition is conjectured to occur via a conversion front, converting the neutron
star'to strange star. In this paper, we solve the relativistic hydrodynamic equations in presenc

of hig': magnetic field, usually present in NSs, for the conversion front. We have incILFJ)ded the
Loreniz force due to magnetic field in the energy momentum tensor by averaging over thz
pola.\rt, ngles. We find that for a initial dipolar field configuration of the magnetic field with

sufficicntly high value at the surface, velocity of the front increases considerably. e

Effectv /e.ModeI studies in the Physics and Astrophysics of strongly interacting matter :
Dr. Scnjay K. Ghosh, Dr. Rajarshi Ray, Anirban Lahiri and Sarbani Majumder

(External Collaborators : Dr. Abhiji : geni,
Calcutta) ijjit Bhattacharya, Paramita Deb, University of

thferrg;t]lq\;;edmnc;cri’:-ls pro&/gle a natural Ia.boratory to test some unique implications of Quantum
£ ver\,-‘hiéh terITfs é(rl : )- thedunderlylng theory of strong interactions- at extreme conditions
transit"i-‘)ns = n}:; ature an baryon density. It has Igeen suggested that there are two phase
e o a){ arise under such extreme situations. One is a transition to a deconfined
el matter t? quark and g'luon pIasma.The second is a transition associated with
B i Em;yrq%e“y' W? are actively working with the Polyakov loop extended Nambu
i de (PNJL) at finite tempere?ture and non-zero baryon, isospin and strangeness

“al potentials. Recently we have studied the extension of the PNJL model with up to six-

uark a H : . s
?he B ‘l_dt“f:) to Eight—quarlf interaction term in the NJL Lagrangian. The numerical results for
o, nl ilacuo‘n Lagrangians differ by about 10% in the quantities of interest that we have
i sl'l..t : hese include the susceptibilities of quark number, isospin number, electric charge
Comput 1:196“9‘55- The specific heat and speed of sound in the plasma have also been
[ ‘ed. Lattice QCD data seem to agree reasonably with both the Lagrangians
nOI'd(-:- 1 . '
beta eq, I-m;?;ldy the quark matter in neutron star scenario one must consider the condition of
| u C . 0
241 11 m among the species and the electrical neutrality. The QCD phase diagram of

avorr . s - . .

i st(u- i:/ult;}urak matter in beta equilibrium is studied within the frame work of PNJL model

B ectorin. fe charge neutral trajectories along with the phase diagram. The isentropic
or different values of electron chemical potential is obtained. It is useful for

ANalyzir,
'9 the thermodynamic ev i m
these 1, Sl y c evolution of the system and we have plotted the pressure along
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Heavy lon collision at LHC energies : Dr. Sanjay K. Ghosh, Dr. Rajarshi Ray and
Sarbani Majumder (External Collobrators : Dr. Jan-e-Alam, Dr. Bedangacas
Mohanty, VECC, Kolkata)

Tau leptons are heavy leptons which are expected to be produced in high energy collision
environment of LHC. Due to their larges mass compared to electron and muons, productioi of
tau leptons will have much larger partonic contribution compared to the hadronic ones. So, if
produced, the detection of these leptons may be a clean signature of the formation of quark-
gluon plasma. Our study indicates the possibility of detecting tau lepton pairs from quark
gluon plasma (QGP) in the mass window 4 to 6 GeV.

Nuclear Physics with Rare Isotope Beams : Dr. Dhruba Gupta

Light exotic nuclei having Borromean structure (bound three-body systems with unbound
two-body subsystems) such as “’He, "'Li provide an arena to study pairing correlations. Tiiese
nuclei have large spatial extent (halo) of the valence nucleon(s) and have dominant breakup
and transfer channels. The present studies show that the valence nucleon correlaiions
manifest in favoring transfer reactions over others including even projectile breakup.

Foundations of Quantum Mechanics and Quantum Information : Dr. Dipankar Hore

Using measurements pertaining to a suitable Mach-Zehnder type setup, a novel quaritum
mechanical effect of interdependence between the path and the polarization degrecs of
freedom of a polarized photon has been demonstrated, without using any notion of hicden
variablesan effect that holds good for the product as well as the entangled states. This form of
experimental context-dependence is manifested in a way such that the empirically veri able
subensemble statistical properties revealed by an arbitrary polarization measurement denend
upon the choice of a commuting (comeasurable) path observable, while this effect disap:ears
for the whole ensemble of photons emerging from the two exit channels of the experim :ntal

setup.

The extent to which the nonuniqueness that is inherent in the standard quantum mech: nical
calculation of arrival/transit time distribution can be exploited to enable an empirical sc:utiny
of any causal trajectory model such as the Bohmian scheme has been studied by consic 2ring
the example of spin-1/2 neutral particles corresponding to a wave packet which pass th »ugh
a spin rotator (SR) that contains constant magnetic field confined within a region. In ¢ ich a
case, the transit time distribution can be measured in terms of the spin distribution of particles
emerging from the SR. In particular, the way one can compare the Bohmian predi tions
obtained for this example with that using the quantum approach based on the prob: bility
current density has been investigated.

In terms of a suitable variant of the EPR-Bohm example, it has been argued that the que ntum
mechanically predicted and the experimentally verified violation of a Bell-type path-sp!l
noncontextual realist inequality for an 'intraparticle’ path-spin entanglement involving +in9 e
neutrons can be used to infer a curious form of nonlocality, distinct from Bell-type nonlt -::alit}"-
Implications of this type of quantum nonlocality with respect to information theoretl€
protocols call for further probing.
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Cosmic Ray Simulation Studies : Dr. Partha S. Joarder, Dr. Sanjay K. Ghosh and
pr. Sikzaji Raha

Effect of particle interaction models on the atmospheric antiproton component has been
studie! along with the comparison of the BESS observations of atmospheric antiproton
spectro with those obtained by means of a full three dimensional Monte Carlo simulation
progr;:;n.Comparison of the atmospheric antiproton fluxes predicted by a few popular
microscopic models of particle interaction with each other has also been performed to get an
idea about the influence of such models at energies beyond the BESS upper cutoff up to an
energ of about 100 GeV. We find that the simulated atmospheric antiproton flux has strong
depencience on the choice of particle interaction models. The present analysis seems to
furthe: indicate that the theoretical prediction of galactic antiproton spectrum may be
uncertain by a reasonable amount due to our limited knowledge of particle interaction
charac:eristics.

Project IRHPA activity (under radiometry programme) :

Studie: on correlation of radio signal at microwaves in earth-space satellite link during

rain at Darjeeling [27°05N, 88°26'E] : Soumendra Singh, Dr. Amitabha Mitra,
Dr.Sanjay K. Ghosh and Dr. Sibaji Raha

The sicnal propagation in earth-space satellite link is dependent on the radio propagation
charac! eristics of the transmission media, the troposphere. The atmospheric gases, clouds, fog
and precipitation etc. play a dominant role in the losses for the signal during such transmission

d.epeT ing on the signal frequency which reduces the quality & reliability of the transmitted
signal.

Rain Aiianuation is a subject of concern for those frequencies which are operating above 10
GHz. ItA[ legrades the SNR and thereby the bit-error ratio (BER) of the ground receiving system.
To esti; 1at<? signal attenuation due to rain, rain drop-size distribution (DSD) is important
xﬁii:]h with ra.in rate (.mm/hr)'. Rain events were recorded through a Micro-rain radar(MRR),
Selecte! ‘svhes' vertical profile of rain rat.es‘and DSD derived from Z-R relationship at discrete pre-
- v eights(up to 6 km). A stat{stlcal analysis of two-year(2009-10) rainfall rate with the

Metric changes of DSD over Darjeeling has been carried out as it experiences very high

rain rat | : ; :

plari]n]al' In shorter duration during April to November unlike of typical tropical location of
| .

altituz he analysis of MRR data shows that even for a constant rain rate throughout the
2T

-~ tilli|DSD _is not unique du!'ing e‘a particular segson of a year. Moreover, it also shows that
(- ‘nar rain rate at a certa.ln .helg.h‘.r the DSD I'S nqt found to be similar at different time
b at({”[;u-atiie study of such variation is lmport.ant in view of the inadequacy of the existing
e corme Ond.models parncglarly at higher rain rates. Also, the percentage of occurrence of
e 5 -i'ica?:n? ing to each rain rate has. been calculated from surface rain record obtained
o ;lfln gahuge,Thus, in ord‘e.r to find ou.t the total si.gnal path attenuation during rain,
¢ heioht path averaged specific attenuat'lon value with effective path length ignoring
and temporal dependence of DSD will not give the correct estimation for the total

59
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attenuation, instead, profile dependent specific attenuation may lead to better estimation fgr
the same. Our aim is to evolve a suitable rain model based on the cumulative perceniage of
occurrence of time for various rain rates at Darjeeling which could be correlated with signg)
variation in earth-space line-of-sight satellite link in order to obtain better correlation of signa]
attenuation during rain.

Project SMS activity :

Study of High Resolution Radar Imaging under outdoor clutter environment at
microwaves & millimetewaves through system development with related code ;
Dr. Amitabha Mitra, Soumendra Singh, Vineet Surana, Ayona Chakravar:y, D,-:
Sanjay K Ghosh and Dr. Sibaji Raha

In view of experimental determination of scattering cross section of rain drop enser:ble at
microwaves and millimeterwaves, suitable instrumentation radar hardware with suitable code
was developed to determine radar cross section of few canonical structures at outdocr noisy
environment. Clutter rejection employing suitable data processing with appropriate ha dware
and software gating in experimental set up is achieved for few low reflectivity canonical
targets. Exploiting the radio reflectivity property of material, in microwave. and
millimeterwaves frequencies, radio image of arbitrary combination of canonical structures
were obtained at outdoor environment in Two as well as in Three-dimensional formats ti rough
the development of suitable radar system with appropriate development of automatcd data
acquisition algorithm & processing codes using different techniques of digital signal
processing.

Project MWS-Phase lll activity :

Development of Radar Reflectivity Measurement & Diagnostic Imaging at W band :
Dr. Amitabha Mitra, Vineet Surana, Soumendra Singh and Dr. Sibaji Raha

A three dimension code has been developed for creating 3-D radio image in millimete: wave
band(W-band:75-110GHz) through indigenously developed instrumentation radar ha:dwaré
with state-of-the-art-components at indoor environment for arbitrary shaped metal objects.

Calibration of the polyethylene terephthalate (PET) passive detector at CERN ¢
Dr. Swapan K. Saha, Dr. Dhruba Gupta and Dr. Sibaji Raha

Systematic studies were carried out to determine the charge response of the polyethylené
terephthalate (PET) detector at CERN, Switzerland. This is essential before any new n iteria
can be used as a Solid State Nuclear Track Detector (SSNTD). Beams fro the REX- OLDE
facility at CERN were utilized to measure the charge response of PET to 2.82 MeV/u 129%Xé
78Kr and 49Ti ions. Along with our previous investigations, this data firmly establishes the
calibration curve for PET, and consequently PET as an SSNTD particularly suited for rare event
search in cosmic rays.

SCIENTIFIC REPORTS

Flectron correlation effects in nanofabricated quantum structures : Dr. Achintya

Singha

onductor quantum structures are artificial systems in which electrons are confined by a
t can be finely controlled by nanofabrication approaches. In the low electron
density lim’] the artificial structure is of particular interest because of the strong Coulomb
force amond the electrons. The interactions between the electrons can create novel emergent
tates of matter with remarkable properties. Understanding of this novel, highly-correlated
._e]'ectronic rates represents an important aspect of nanoscience. We construct tailored

Semic
.po_tential tha

artificial atoms and lattice systems in the two-dimensional electron gas and manipulate their

quantum | schanical properties through external magnetic and electric fields. By means of

inelastic light scattering measurements we identified collective modes that emerge from the

Coulomb irteraction in the artificial atom and lattice. The work has been done in collaboration
with Dr.V. t 2llegrini and Dr. M. Polini in NEST, SNS, Pisa, Italy and Prof. A. Pinczuk, Col. Univ. NY
and Prof. G. Vignale, Univ. of Missouri,USA.

Study of cne dimensional semiconductor nanostructures by Raman spectroscopy :
Dr.Achintya Singha

Semiconductor nanowires offer a versatile playground to explore mesoscopic and quantum
physics duc to their small diameters and large surface to volume ratio. Here, we investigates
the physic: of InAs nanowires of different shapes and sizes grown by chemical beam epitaxy
using low temperature polarization dependent near-and off-resonance micro-Raman
measurem-nts. The highly anisotropic shape of the nanowires shows Raman antenna effect.
The anharmonic decay of phonon due to defect states has been detected. This work is being

carried ou in collaboration with Prof. A. Roy in IIT Kharagpue and Prof. L. Sorba in NEST, SNS,
Pisa, Italy.

Studying :he interactions of nanoparticles and proteins : Dr. Achintya Singha

Nanopartis les offer real and radically new opportunities in the field of biomedicine because
they are sinall enough to enter almost all areas of the body including cells and organs. For
Understan:'ing the effect of nanoparticles on biomolecules requires knowledge of how various
Molecules Hind with nanostructures. This project aims to understanding the processes behind
the protein-metal nanoparticle interactions. We are synthesizing metal nanoparticles of
d'ff9rent shapes and sizes. The biological aspect of this work will be carried out in collaboration
With othe, Departments at Bose Institute.

Transport oroperties of complex perovskite oxides : Dr. T. P. Sinha
The tem

¢ CESbg-..-rature and frequency dependent of various complex perovskite .oxide:s (such as
aEEm yttrium-doped Ba(Zr,,.Ti,,)0,, Sm(Ni,,Zr,,)0, etc) have been mves'ugatecP by
: an::mll Current impedance spectroscopy. The Cole-Cole, Davidson-Cole and Havriliak-

I models are used to study the conduction process in these oxides. The scaling
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behaviour of imaginary parts of various dielectric parameters indicates that the relaxatjgp
describes the same mechanism at different temperatures. The Jonscher's power law is used tq
study the frequency dependent conductivity spectra of these oxides.

Electronic structure calculation of strongly correlated systems :Dr. T. P. Sinha

The optical and magnetic properties of strongly correlated system such as BaTiO,, Ca,iAWQ, | il
Sr,AINbO,, etc. are investigated by band structure calculation using density function theory in
; its generalized gradient approximation. The calculated density of states is compared with the
X-ray photoemission spectroscopy data. 2.
3.
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Publications

Acharya J.C.Bose Biotechnology Innovation Centre
(Madhyamgram Experimental Farm)

Chakrabarty D and Datta S K (2010) Application of RAPD markers for characterization
o/ gamma-ray-induced rose mutants and assessment of genetic diversity, Plant
giotechnol Rep, 4:237242.

Das M and Chakrabartty PK (2011) Coinoculation of a siderophore overproducing
i1izobial strain mutant with moong bean Rhizobium strain MO1 enhances growth and
indulation of moong bean plants (Vigna radiata). Sci. & Cult.77,146-148.

D-s SK, Gautam US, Sandhu KV, Bandyopadhyay S, Chakrabartty PK and Singh A (2010)
Miutation in the lysA gene impairs the symbiotic properties of Mesorhizobium ciceri.
Arch. Microbiol. 192,69-77.

Datta S K (2010). Plant chimeras and their role in development of new ornamental
varieties. Journal of Ornamental Horticulture, 12(2) :75-94.

Datta S K and Mandal A K A (2011) Standardization of in vitro protocol of mini rose
cltivars for development of large scale quality planting materials, Science and Culture,
(3-4):143-145.

Cotta S K and Roy Supriya (2011) Employment Generation using Dehydration
i=chnology for Drying Flowers and Foliage and Floral Craft, Scence. & Culture, 77 (12)
5561,

I andal NC and Chakrabartty PK (2009) Carbon metabolism in Rhizobium sp. (Cicer
arietinum L) BICC 620 under anaerobic condition and in its bacteroids. J.Bot. Society
tizngal.63,65-68.

Mandal NC and Chakrabartty PK (2009) Metabolism of hexane by Rhizobium sp. (Cicer
crietinum) BICC620. J. Phytol. Res. 22,283-286.

Mitra S, Chakrabartty PK and Biswas SR (2010) Potential production and preservation of
vahi by Lactococcus lactis W8, a nisin-producing strain. LWT-Food Science Technol. 43,
337-342,

Verma A K, Banerji B K, Chakrabarty D and Datta S K (2010) Studies on Makhana
(“uryale ferox Salisbury), Current Science, 99(6) : 795-800.

Bioche mistry Department

Fandhu A, Ganguly T, Jana B, Mondal R and Sau S (2010) Regions and residues of an
ssymmetric operator DNA interacting with the monomeric repressor of temperate
mycobacteriophage L1.Biochemistry. 49,4235-43.
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10.

11.

Bioinformatics Centre

Bandyopadhyay Kaustav, Parua Pabira K, Datta Ajit B and Parrack Pradeep (701q)
Escherichia coli HfIK and HfIC can individually inhibit the HfIB (FtsH)-mediiateq
proteolysis of lambdaCll in vitro. Archiv. Biochem. Biophys. 501, 239-243.

Bandyopadhyay Kaustav, Parua Pabira K, Datta Ajit B and Parrack Pradeep (:011)
studies on Escherichia coli HfIKC suggest the presence of an unidentified & factor that
influences the lysis-lysogeny switch. BMC Microbiol. 11:34.

Chakraborti S, Chatterjee T, Joshi P, Poddar A, Bhattacharyya B, Singh S P, Gupta %/ and
Chakrabarti P (2010). Structure and activity of lysozyme on binding to ZnO
nanoparticles. Langmuir 26(5),3506-3513.

Chanda PK, Bandhu A, Jana B, Mondal R, Ganguly T, Sau K, Lee CY, Chakrabarti G, and
Sau S (2010) Characterization of an unusual cold shock protein from Staphylococcus
aureus.J Basic Microbiol. 50, 1-8.

Chatterjee T, Chakraborti S, Joshi P, Singh S P, Gupta V and Chakrabarti P (2011 The
effect of zinc oxide nanoparticles on the structure of the periplasmic domain of the
Vibrio cholerae ToxR protein. FEBS J.277,4184-4194.

Debnath A, Saha A, Gomes A, Biswas S, Chakrabarti P, Giri B, Biswas AK, Das Gupta S and

Gomes A (2010) A lethal cardiotoxic-cytotoxic protein from the Indian mono: 2llate
cobra (Naja kaouthia) venom. Toxicon 56,569-579.

Luong TT, Sau K, Roux C, Sau S, Dunman PM, Lee CY.(2011) S. aureus ClpC divel iently
regulates capsule via sae and codY in strain Newman but activates capsule via codY in
strain UAMS-1 and in saeS-repaired strain Newman. J Bacteriol. 193,686-94.

Manna D, Dutta PK, Achari B, Lohia A (2010) A novel galacto-glycerolipid from Oxalis
corniculata kills Entamoeba histolytica and Giardia lamblia. Antimicrob /gents
Chemother. 54(11):4825-32. Epub.

Mondal R, Chanda PK, Bandhu A, Jana B, Lee CY, and Sau 5 (2010). Detection of ile cell
wall-affecting antibiotics at sublethal concentrations using a reporter Staphylococccus
aureus harboring drp35 promoter lacZ transcriptional fusion. BMB Rep. 43,468-4 3.

Sarkar S, Halder S, Hajra S and Sinha P (2010) The budding yeast protein Sumf
functions independently of its binding partners Hst1 and Sir2 histone deacetylases 1O
regulate microtubule assembly. FEMS YR, 10,660-673.

Bagchi A. and Ghosh T C (2011) New Direction to the Solution of ,Protein Folding
Problem. J Biomol Struct Dyn. 28,653-654. e

Begum T and Ghosh T C (2010) Understanding the effect of secondary structui
aggregation on human protein folding class evolution.J Mol Evol. 71,60-69.
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Bhattacharya T and Ghosh T C (2010) Protein connectivity and protein complexity
promotes human gene duplicability in a mutually exclusive manner. DNA Research 17,
261-270.

Bruce N J, Chen* D, Dastidar* S G, Marks G E, Schein C H, Bryce R A (2010) Molecular

dynamics simulations of Af fibril interactions with B-sheet breaker peptides. Peptides
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Singh S, Surana V, Chakroborty A, Ghosh S K, Raha S and Mitra A (2017) pcg
Measurement scenario at outdoor environment at Kolkata, presented at ICMARS-11;, ICRg,
Jodhpur, Rajasthan.

Surana V, Chakraborty A, Singh S, Ghosh S K, Raha S and Mitra A (2010) Developinent of
Low Cost Microwave Absorber at X-band, presented at ICMARS-10, ICRS, Jodhpyr,
Rajasthan.

Library

1.

Chakraborty A K (2010) Developing Sustainable Digital Libraries: Socio-Technica|
Perspectives. (Edited Book) Web2.0 and Social Web Applications. /Gl Global, USA. /SBN13:
9781615207671,Chapter : 108-32.

Chakraborty A K (2010) Digital library system : with reference to consortia; In INDEST-
AICTE workshop and seventh annual meet, 2010,6-18.

Chakraborty A K (2010) Library Consortia : Some Issues; Rabindra Bharati Ur: versity;
Journal of Library and Information Science, 13.

Editor:

i

One of the Editors IASLIC Special Publication No.50.1ASLIC Seminar Conference ‘/olume
2010 - Theme: (1.)“Reading habits in changing scenario; (2) LIS Education :Emerging
paradigm, challenges and vision” held at Deen Dayal Upadhaya University, Gorakhpur
during 18-21 December, 2010.

X RAY / IMAGE PLATE READER

Students Awarded with Ph.D. Degree

Name of the Student Title of thesis Supervisor
(Univer ity/Year)

Acharya J.C.Bose Biotechnology Innovation Centre

Mr.Bejoysekhar Datta Microbiology Department/ Phylogeny  Dr.PK.Chakrabartty
(CU,2010) of a bacterium isolated from nodule-

like organ on the root of Cicer

arietinum L.and genetics of its

siderophore biosynthesis.

Biochemistry Department

Mr.Shrih.ri Sonavane Analysis of cavities and packing in Dr.P.Chakrabarti
(JU,2010) macromolecules, and prediction of
enzyme active sites

Mr.Kausi:v Bandyopadhyay Functional studies on Escherichia coli Dr.P.Parrack
(Ju,2010 hfIKC and their effects on the lambda
lysis-lysogeny switch.

Bioinformatics Centre

Ms.Pamc!a Mukhopadhyay Studies on evolutionary forces in Dr.T.C.Ghosh
(LU, 2010) shaping genetic organization of

plant and animal genomes having

heterogeneous base composition.

Chemistry Department

Ms.Sulakshana Karmakar ~ Studies on reactions and synthesis of Dr. M. Chakrabarty
(JU.2010) aromatic heterocycles

?JAS- Ratna Mukherjee On the synthesis and reactions of Dr.M.Chakrabarty
U.201¢; useful small molecules

?JA-EAjam ‘ MUkherji Synthetic approaches to heterocycles Dr. M. Chakrabarty
~-2010) and studies on their reactions
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Mr. Surajit Bhattacharya

(J.U.,2010)

Mr. Santanu Biswas
(J.U,2011)

Mr.Tushar K.Bera
(J.U, 2010)

Ms. Shubhodipa Sengupta

(J.U.,2010)

Mr. Joydeep Chakraborty

(J.U.,2010)

Mr. Subhasis Banerjee
(C.U.,2011)

Division of Molecular Medicine

Anti-leishmanial immunotherapeutic

approaches: involvement of herbal and

other compounds

Association studies of different
biochemical and genetic markers in
coronary heart disease (CHD) among

Asian Indian populations in the Eastern

part of India

Functional Characterization of
Arylsulphatase A in a Protein isolated
from Goat Spermatozoa having

Na+, K+ -ATPase Inhibitory Activity

Division of Plant Biology

Development of marker free insect
resistant transgenic rice plant type:
A clean gene approach.

Microbiology Department

Studies on the bacterial metabolism of

aromatic pollutants and evolution of
aromatic ring-hydroxylating
dioxygenases

Physics Department

Self-organization in complex evolving
systems

Dr.Subrata |

Dr.N.Manda

Dr.P.C.Sen

Dr.Sampa D

Dr.Tapan K.

Dr.l. Bose

[nvestig® or/
Co-Inves igator

Grants-in-aid Schemes

Title of the Scheme

Name of the
Dept./Section

schemes funded by Aeronautical Development Agency(ADA),

pr.S.Raha
principal Coordinator

Dr. A. Mitrd
Investigatc ~in-Charge

Dr.P.K.Chalkrabartty
Dr S.K.Dalta

Dr.Subrai Sau

Dr.J.Basu (Pl)

Dr.M.Chi rabarty
Dr.N. Mar,lal

Dr.T. DaS il O‘Pl)

Ministry of Defence

Millimeterwave Scattering(MWS-Phase-
I1)- Development of Radar Reflectivity

Measurement & Diagnostic Imaging
Facility at Multifrequency Band
June 2006- November 2011

Schemes funded by CSIR

Use of plant growth promoting
rhizobacteria to control bacterial wilt
of tomato

Dehydration of flowers and foliage
and floral craft & their commercialization

Isolation of the conditional lethal mutants
of mycobacteriophage L1 repressor

possessing high operator binding affinities

and development of an expression vector
for mycobacterial systems (started
01-06-2011)

Functional analysis of the interplay
between the gene products encoded

by an operon harboring serine/threonine
kinase and phosphatase and its
implications in mycobacterial physiology
(1.1.2008-31.1.2011)

Solution-phase and green synthesis of
condensed heterocycles and preparation
of a review

Isolation and Identification of natural
antioxidant and anticancer product
in Spondias pinnata

Molecular mechanisms of immune
evasion by tumor:Role of curcumin

in ameliorating dendritic and T-regulator
cell-mediated immune dysfunction

CAPSS/
Physics

Acharya J.C.
Bose Biotechnology
Innovation Centre

Acharya J.C.
Bose Biotechnology
Innovation Centre

Biochemistry

Chemistry

Chemistry

Division of Molecular
Medicine

Division of Molecular
Medicine
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Dr.P.C.Sen

Dr. Shubho Chaudhuri (P1)

Dr.D.N.Sengupta (P1)

Dr.S.R.Sikdar

Dr.Sujoy K.Das Gupta

Dr.Sampa Das

Dr. Subrata Sau (P}
Dr.T.K. Dutta (Co-Pl)

Dr.S.Majumdar
Dr. Nisith Pal

Structural and Functional Characterization

of a Bi-Functional Protein from Goat
Spermatozoa

Investigating the role of ARID/HMG
a novel high mobility group protein in
modulation of chromatin structure in plants.

Upstream Analysis of the gene for
Expression of Sucrose Phosphate Synthase
(SPS) in Banana Fruit : Analysis of ClS-acting
elements to findout the trans-acting factor.
(February,2008 to 2011)

Towards identification of aphid resistance
gene(s) from wild crucifer Rorippa indica
through differential transcriptomic
approach.

Investigating DNA Trajectories in
DNA-protein complexes of Prokaryotic

origin.
Scheme funded by CSIR NMITLI

Novel approaches for production of
hybrid seeds with characterization of
improved insect resistance and higher yield.

schemes funded by CCRH

Protective role of homeopathic medicine in
cancer carcinogenesis and
immunosuppression: A mechanistic study

Scheme funded by DAE

Studies on the repressor and its cognate
operators/promoters of temperate
Staphylococcus Entamoeba histolytica
aureus phage ¢ 11 and development of a
high expression vector for staphylococcal
systems (started on 22.02.08)

Signal Transduction mechanism

during host-pathogen interaction:

special emphasis on the changes in
Th1-Th2cytokine response in
macrophagesfrom different age groups
infected with M.tuberculosis. Collaborative
grant.(2009-2011)

Division of Molecular
Medicine

Division of Plant
Biology

Division of Plant
Biology

Division of Plant
Biology

Microbiology

Division of Plant
Biology

Division of Molcular
Medicine

Biochemistry /
Microbiology

Division of Mol:cular
Med%ﬁme

Dr.A.iohia

Dr.T.C.Ghosh

Dr.J.B. su (PI)
Dr.M.Kundu

Dr.M.Kundu (PI)
Dr.).Basu

Dr. Jayanta Mukhopadhyay

Dr.S.Majumdar

Dr.N. Mandal

Dr.N.Mandal

Dr.Sam; a Das
(Coordinator & P1)
Dr.S.R.Sikdar (Co-PI)

Dr, Sampa Das (P1)

Dr.S.R. Sikdar (Co-PI)

Schemes funded by DBT

Employment Generation Utilizing
Unutilized Rural Flora for Preparation
of Value Added Products Using
Dehydration Technique

Regulation of phagocytosis, cell
division and motility in Entamoeba
histolytica

Evolutionary studies of duplicated
genes in protein-protein interaction
network of different organisms

Understanding the mechanisms underlying
mycobacterial lipoarabinomannan
mediated inhibition of macrophage
apoptosis (06.12.2009-05.12.2012)

Polyphosphate kinase and its role in
mycobacterial physiology
(1.1.2009-31.12.2011)

Role of alternative sigma factors
in gene regulation of M. tuberculosis

Immunomodulatory role of Arabinosylated
Lipoarabinomannan Against Visceral
Leishmaniasis

Disease resistance in giant black tiger
shrimp, Penaeus monodon

Purification and characterization of
bioactive natural antioxidant,
immunomodulator and anticancer products
from Dioscorea alata L., of North Eastern
region of India (funded by DBT-NER
Twinning)

Programme Support on 'Biotic stress in
Plants: A concerted approach based
on functional genomic, proteomic

and transgenic techniques’.

A transgenic approach to develop aphid
resistant Brassica juncea plant types and
their field evaluation.

GRANTS-IN-AID SCHEMES

Acharya J.C.Bose
Biotechnology
Innovation Centre

Biochemistry

Bioinformatic Centre

Chemistry

Chemistry

Chemistry

Division of Molecular
Medicine

Division of Molecular
Medicine

Division of Molecular
Medicine

Division of
Plant Biology

Division of
Plant Biology
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GRANTS-IN-AID SCHEMES

Fruits of wild type and mut

the cloning of those trans-a
secreted antigen-6 (ESAT-6) of

n
oS 30 ANNUAL REPORT 2010-2011
rd 20 |
0SS I
t
30
20) 30 Dr.Sampa Das Study of the interaction between the Division of
t . receptor protein(s) isolated from Plant Biology Transport Properties of Double P )
4 Helicoverpa armigera and the CrylAc toxin Oxides e Perovskite  Physics
coded by Bacillus thuringiensis through {alll
biochemical and bioinformatic approach. Scheme funded by DST I\
Dr.Sampa Das A transgenic approach to develop aphid Division of Dr.F. “hakrabarti
resistant Brassica junced plant types Plant Biology L J.C.Bose National Fellowship Biochemi -
and their field evaluation Dr.A Lohia Identifying proteins that determine th emistry ',
i S ethe Biochemi '
Dr. P.Kundu (P} Regulation of microRNA transcription Division of i_unctlon of ngvel kinesins from Euistny ‘
Dr.Sampa Das (Co-PY) and biogenesis by fungal-stress in tomato  Plant Biology L G ntamoeba histolytica .
r.G. asu : .
Dr.D.N.Sengupta (PH Mapping the binding of Trans-acting Division of A.naly5|s.and design of peptides with Biophysics |
Dr.P.C.Sil (Co-P}) factors on the upstream and promoter Plant Biology / cis peptide bonds: Pro-Pro-Xaa y '
activity analysis of ACS2 and ACS4 genesin  Division of ) Basu (Pl sequence motifs (01/04/2009 - 31/03/2012) 1
ants followed b Molecular Medicin® r.J.Basu Di i ) Ui
Yy e M. Kundu imsr;eucr:fgu%fv;he'patgwag of innate Chemistry
rsion by t .
y the early | i

cting factors
Mycobacterium tuberculosis

Prof. A.N. Lahiri Majumder Generation of salt-tolerant rice plants: Division of
(Co-ordinator and P1) A translational approach. Plant Biology
brof. D.N. Sengupta (Co-PD) - (03.12.2009-02.12.2012)
.Shubho C huri g - i N
Dr.Shubho Chaudhuri Dr.G.Si (Co-Pl) !EV3|UatI0n of p53-dependent and Division of | ‘ |
(Co-P) !ndependent signalings in theaflavin Molecul i [i
Dr.A.N. Lahiri Novel genes and their regulatory clements  Division of Induced‘human breast cancer cells Medicinzr |
Majumder (P1) for salt tolerance from the wild halophytic Plant Biology . oo apoptosis
D.N. X : : it A Pai (f . .
l()CrODP{\)I Sengupta rctft if:/(;rtt;e(;ersi:caecoarctata Introgression iNto Dr.K.P.Dos (Co-Pl) grzizgfre]smlc Tp%roaCh to identify the Division of
- . involved in in vitro .
. . i Plant B i
Dr.A.Pal (PY) identification of effector gene/proteins Division of N, Dey (1) differentiation of Vigna radiata iology/ Chemistry
Dr.K.P.Das (Co-P) implicated in resistance for yellow Plant Biology / DrA. Pallf \'o B Bioprospecting of novel gene/s and [
Dr.S.Das mosaic disease through genomic and Chemistry iCo-Fl) promoter/s useful for better bamboo- IL-S'.B.hUbaneswar/
(Programme Coordinator) proteomic approaches. b fiber-based merchandise production D|'V'Sl0n of ‘
I r.Sujoy K Plant Bi
Dr.T.K. Dutta (P1) Molecular characterization of novel Microbiology Joy .. Das Gupta Investigating the mechanism by Mi elosy
catabolic genes and enzymes involved which chaperons activa igrgloiology
teD
in a distinct metabolic pathway in binding activity of the mycol\kl)/:cte ial i
the assimilation of phenanthrene heat shock response regulator HS;,: ‘
Dr.T.K.Dutta (P1) \dentification of amino acid residues Microbiology Dr.T.P Sint Date of commencement: 11.01.201 1' .
involved in substrate specificity of ' Dielectric relaxation in complex ) ;
bacterial ring- hydroxylating dioxygenases perovskite oxides Physics
using bioinformatics approach
Project fund
s ed by DST under IRH ;
scheme funded by DRDO, Ministry of Defence .E:;S-Raha 5 PA, Govt. of India
. N : tudi :
Dr.S.Raha Studies on Microwave Scattering(SMS) CAPSS / Dr'sc’iﬂéhn stigator c|cl)1u(|je|si Oﬁstmosphe.nc water vapourand  CAPSS/
principal Coordinator (Feb 2007- Feb 2012) Physics . hosh adi quid water using dual frequency Physics
Or. A. Mitra o Arﬂgpﬂ, Investigators iometer and related rain/fog
nvestigator-in-Charge ."P;."nlt'ra g?\lg;?'r;n}ent at the high altitude station
Dr. . K.Ghosh CIpal Investigator g jeeling under Centre for Astroparticle
SIS and Space Science - a National
Facility (Sept.2005-Oct.2011)

Co-Investigator
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Schemes funded by ICMR Scheme funded by NAIP/ NFBSFARA (ICAR)
Dr.J.Basu (PI) Molecular identification of potential drug  Chemistry Dr.D.Basu (P1) Molecular tools for exploitation of D
Dr.M Kundu targets of Mycobacterium tuberculosis Dr.S.Das (Co-Pl) heterosis, yield and ofl quality in sesame PIIVISIOt:] of
(25.6.2007-24.6.2010) Dr.S.R. Sikdar (Co-Pl) ant Biology
Dr.M. Kundu (P1) Mechar\ism of activation of the Chemistry prof. e npa Das (PL) Development of pod borer resistant Divisi
Dr.J.Basu transcription factor Sp1and modulation Dr.D.Brsu (Co PI) transgenic pigeonpea and chickpea P|::1I:I§ir;|c:,f
gy

of Sp1 regulated genes by the gastric
pathogen Helicobacter pylori Prciect guide for the D 0 . .
1.1.2007-31.12.2010) 9 epartment of Library & Information Science, Kolkata
Dr.A.K. <-hakraborty "Library Consortia : Trends and Library

Development" -- M.Phil.

Scheme funded by Indo-French Centre for the Promotion of Advanced Rescarch

Dr.P.Chakrabarti Analysis of protein flexibility in Biochemistry
biological recognition

Scheme funded by Indo Swiss Collaboration in Biotechnology

Dr.Sampa Das (PI) Evaluation of ASAL expressing chickpea Division of
transgenic plants for the inheritance of Plant Biology
aphid resistance

il Scheme funded by Ministry of Earth Science (MoES)

Dr.N.Mandal Study on white spot syndrome virus (WSSV) Division of
prevalence and diversity of disease resistant Molecular

' population among wild giant black tiger Medicine

, shrimp (Penaeus monodon) of the entire

| coastal area of India

Dr.N. Mandal Study of shrimp Genome: Disease resistant Division of Mol: cular
DNA markers of Penaeus monodon Medicine

Scheme funded by Ministry of Environment & Forests (MOEF)

Dr.T.K.Dutta (Pl) Development of a reporter strain to Microbiology
monitor toxic and/or carcinogenic
polycyclic aromatic hydrocarbons
(PAHSs) in the environment

Scheme funded by Rashtriya Krishi Vikas Yojana

v
24

Dr.T.K.Ghose (Co-Pl) Promotion of Bengal Aromatic Rice Division of
through improved production Plant Biology
and processing system

PROTEOMICS WORKSTATION
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Participation in Conferences/Symposia/Workshc s
& Invited Talks Delivered at Various Organizations

Dr. S.K. Datta (Acharya J.C. Bose Biotechnology Innovation Centre) attended (i) "Mationga|!
Symposium on Floricultural Scenario in the Changing Global Perspective', held by the'-l
Department of Floriculture and Landscaping, Faculty of Horticulture, Bidhan Chand;a Krishi:
Viswavidyalaya in collaboration with All India Co-Ordinated Research Project on Floricultyra’
(AICRP), Society for the Advancement of Horticulture and Department of Food Pr ;essing;
Industries and Horticulture (Govt. of West Bengal), during 16" to 18" April, 2010, at rarmers
Training Centre, Kalyani, Nadia, West Bengal. Following two Invited papers were preseiited : (i)
Plant Chimera Origin and their management for development of new ornamental varieties:
(iii) Datta, S.K. and Roy, Supriya. Employment generation utilizing unutilized fiora fo|:'
preparation of value added products using dehydration technique.(iv) Dr. Datta &' iended
‘NAARRI International Conference 2010 (NIC-2010), Isotope Technologies and App!ications:
New Horizones', December 13-15, 2010, Mumbai, Organized by National Associziion for
Applications of Radioisotopes & Radiation in Industry (NAARRI), Mumbai, Spons::red by
Department of Atomic Energy, Government of India and presented one Invited Talks : 227-230;
(v) Induced mutagenesis for development of new varieties in vegetatively pre| agated
ornamentals.

Dr. P. Chakrabarti (Biochemistry) Presented papers/talked at (i) The 1" User Group Meting of
East India Bioinformatics Centres, North Bengal University, Siliguri, April 23-24, 2010; (i)
National Workshop on PCR based Advanced DNA Fingerprinting, Assam University, Silchar,
April 21-May 5, 2010; (iii) International Conference on Recent Advances in Bioinformatics, KIIT
University, Bhubaneswar, September 3-5, 2010; (iv) Workshop on Bioinformatics in Gt nomics,
Proteomics and Metabolomics, IIT, Kharagpur, September 24-25, 2010; (v) Meetin¢ of the
International Network of Protein Engineering Centres (INPEC 2010), Uppsala, Sweden, :)ctober
6-9, 2010; (vi) Indo-Swiss Bioinformatics Meeting, IIT, Delhi, October 26-27, 2010; (vii) Annual
Meeting of the Asian Crystallographic Association, Busan, Korea, October 31 Novcinber 3,
2010; (viii) Meeting of the North-East Coordinators of BIF Centres, Imphal, Novembe: 11-12
2010; (ix) Workshop on Proteins: Structure, Function and Folding, IS¢, Bangalore, Deceriiber 20z
24, 2010; (x) International Conference on Emerging Areas of Chemistry, Tripura Uriversity:
Agartala, January 12-14, 2011; (xi) 25 Years of Bioinformatics in India: A Symposiums
Pondicherry University, February 2, 2011; (xii) Modern Trends in Macromolecular Struciures; IIT;
Bombay, February 21-23, 2011; (xiii) National Symposium on Frontiers in Modern Bioloy, IISER.:
Kolkata, February 26-27,2011.

He was also invited to deliver talk at (i) Bioinformatics Centre, Tripura Ufiversity, Aqjartalds
September 27,2010; (ii) CDRI Diamond Jubilee Lecture, Lucknow, November 16,2010; (iii)

Participation of conferences by Prof. P. Chakrabarti's group member. (Biochemistry) DI I
Chatterjee, Arumay Pal, S. Chakraborty, Sucharita Dey, Devlina Chakravarty and Aritrika pal

PARTICIPATION IN CONFERENCES/SYMPOSIA/WORKSHOPS

ttended the Annual Meeting of the Asian Biophysical Society (ABA-IBS-2011), Delhi, January
:0 February 2,2011. Sucharita Dey and Devlina Chakravarty attended ESF-EMBO Symposium
on Mole:ular Perspectives on Protein-Protein Interactions, San Feliu, Spain, November 14-19,

2010.

pr.P. Pa ack (Biochemistry) delivered a invited talk “Separation of Biomolecules” at the UGC
National ;eminar on “Recent Trends in Separation of Biomolecules” at Prabhat Kumar College,
Contai (“eptember 24", 2010); participated in the Guha Research Conference held at
aurangabad, Maharashtra, (Dec 16-24, 2010); attended the 14" Transcription Asssembly
Meeting -t Hyderabad (January 19-22,2011) and delivered an invited talk entitled “The Role of

host factors in the A lysis-lysogeny decision:The mystery of the E. Coli HfIKC proteins’

pr.P. Siria (Biochemistry) talk delivered (i) 'Cell division cycle, genome instability and cancer'.
Talk delivered at the DST-INSPIRE programme  held at MPVM School, Allahabad, during August
31 - Sep ember 3, 2010; (i) Colloquium: ' Transmission of Genetic Information During Cell
Division' delivered at Harish-Chandra Research Institute on September 3, 2010; (iii) 'Regulation
of microiubule stability by a transcriptional repressor in the budding yeast' Invited talk at the
Internaticnal Symposium on Modern Biology in 21" Century: Teaching and Research’, at
Calcutta ' niversity, Dec. 7-8, 2010 (iv) 'Faithful Transmission of Genetic Information During Cell
Division' talk delivered at the symposium 'Present Scenario & Future Prospects of
Microbioingy and Plant Biotechnology' organized by Asutosh College, 9-10 March 2011.

Dr.T.C.Ghosh (Bioinformatics) delivered a invited talk in 14th Evolutionary Biology Meeting at
Marseilles, France during September 2010.

Dr. Shublira Ghosh Dastidar (Bioinformatics) participated a lecture and sessions at the
worksho:: “To Predict and Model Biological Molecules and System” at B.L.F. Kalyani University,
held duriig 16th -18th March, 2011

Dr.G. Ba-u (Biophysics) delivered invited talk on May 28, 2010, Ins Institut de Biologie Physico
.Chimiqu( (Paris, France) Discovering new sequence motifs that stabilize the cis peptide bond
In proteir:s: NMR spectroscopy and MD simulations.

Dr. J. Basu (Chemistry) delivered an invited lecture in the Keystone symposium on
f‘TuberCt losis: Immunology, cell biology and novel vaccine strategies” held in Vancouver,
-Ca‘nada from January 15 to 20,2011; she also delivered an invited lecture in the DAE-BRNS Life
_Suences Symposium (LSS-2010) on "Current Trends in Biology and Medicine" organized at
Bhaba A1 ymic Research Centre, Mumbai during December 22 to 24, 2010; presented a paper in
the 14" |1 ternational Congress of Immunology held in Kobe, Japan from August 22 to 27,2010.

_IS)"- Manzs Chakrabarty (Chemistry) delivered invited talks entitled (i) "Green and Non-green
b}‘nthesé - of (Potentially) Bioactive Condensed Heterocycles" in the Seminar Lecture arranged
Y the Royal Society of Chemistry (U.K), Kolkata Chapter and held at the Departments of

Emisty, University of North Bengal, Darjeeling on November 21,2010 and at Sikkim Govt.
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College, Gangtok on November 22, 2010; (i) “Green Chemistry' in the Department of :

Nemisgp
Krishnagar Govt. College, Krishnagar, Nadia on the 11" march, 2011. ¢

Dr. K. P. Das (Chemistry) delivered invited talk (i) “Stabilization of oligomeric strucyre of 3
crystallin by Zn™ through intersubunit bridging, at the National Conference on M mbrane-g
Microemulsions and Self Assembled Systems, held at Sikkim Manipal Institute of T hnolg ‘
during September 28-30, 2010. He also chaired a session at the conference; (ii) “Protein Protein,
recognition a structural study using biophysical and molecular biological tools” at th Natio“a'l'i'
Conference on Trends in Surface Science and Related Areas held on November 19,2010 at the
Institute of Chemical Engineers, Jadavpur University, Kolkata; (iii) “Techniques fo ;tudying'
biomolecular conformation and interactions — use of FT-IR and SPR” at the refreshers “ourse at
the Chemistry Department of Jadavpur University, on January 15, 2011; (iv) “Sti cture of

substrates bound to molecular chaperone a-crystallin studied by biophysical and | 1oleculay

biological tools” at the Chemistry Department of Sambalpur University, Orissa, on 13%
November 2010.

Dr. M. Kundu (Chemistry) delivered an invited lecture in the “International Confe 2nce on
Emerging Areas of Chemistry” held in Tripura University, Agartala from January 12 to 4, 2011:
she also delivered an invited lecture in the DAE-BRNS Life Sciences Symposium (LSS '010) on.
"Current Trends in Biology and Medicine" organized at Bhaba Atomic Research Centre. Mumbai
during December 22 to 24,2010.

Dr. Jayanta Mukhopadhyay (Chemistry) Presented a talk at 14" Transcription Asse: 1bly, 20-

22" January 2011; Hyderabad; he also presented a talk at Workshop: Structural Bioininrmatics
and Drug Designing from 4th - 6th March 2011, Presidency College, Kolkata

Dr. Soumen Roy (Chemistry) delivered a talk, titled “Networks and metrics” at lISER Ko'kata on
30'th March 2011; participated in Statphys Kolkata VIl at Saha Institute of Nuclear Physics,
Kolkata during November 26-30'th March 2010, and presented a poster.

Dr.Tanya Das (Division of Molecular Medicine) delivered a special lecture on 'Aiming rowards
a multi-targeted signal modulation therapy by theaflavins: A journey from cancer to cancer
stem cells' in the symposium on Medicinal Plants in Health and Disease of CAST at Ballygungeé
Science College, Kolkata and a plenary lecture on 'Cancer chemoprevention and its
mechanisms' at Kalyani University, Kalyani, in International Conference on Cell Signaling in 2010:
She was invited to chair a session and to deliver an invited lecture on 'A Journey fron: Cancer
to Cancer Stem Cells: An Approach towards a Multifocal Signal Modulation Therapy' at the
scientific session in the Medical Science and Physiology section of the 98th Indian “ciencé
Congress, at Chennai, in January 2011. Dr. Das was invited to deliver Special Guest Lec ure 0ff
'Cancer Chemoprevention: A Journey towards Molecular Imaging’ i} the Intern tional
Symposium on Molecular Imaging at IIT, Kharagpore in 2011. She delivered a special lecture oft
'A Journey from Cancer to Cancer Stem Cells; One Bullet, Multiple Targets' in the DST:
sponsored Workshop at Vidyasagar University in 2011. Dr. Das also presented her woi in an

PARTICIPATION [N COMFEREMCES/SYMPOSIA/NWORKEHOPS

d iocture on ‘A Journey from cancer to cancer stem cells: An approach towards
e

.inviitstan‘ . to apoptosis' switchover' in the National Cancer Congress at Kolkata in 2011.

‘res

pr. Kuladip Jana (Molecular Medicine) atlended. the 4" Ir]ternational S.ymposiumoo.n
.|N:3nsur. ical Contraceptive methods of Pet Population (.Zontrol held on Apr.ll 8—.1 0, 201 |3

s Texas, U.S.A., having received scholarship from Alliance for Contraceptl.on in C'a.ts afn

Da”i E,’\z c&D), Portland, OR, U.S.A. and presented research work on "Non-surgical sterilization
Dfi‘et _nimals with a new drug Chemisterisol™, and also attendeq and represented the
; earch works on animals of Bose Institute in the workshop of "Committee for the Purpose of
-[—_E;mrol supervision of Experiments on Animals (CPCSEA)", Ministry of Environment & Forest,

Govt. of India, held on 19th April, 2010 at Central Glass & Ceramic Research Institute, Kolkata.

Dr.S. Mz iumdar (Division of Molecular Medicine) presented an invited talk at the Mapping Of
He.alth Products R&D Landscape For Infectious Tropical Diseases In India organized by WHO-

TDR at I1il, New Delhiin April 15-16,2010.

pr. Nripendranath Mandal (Division of Molecular Medicine) participated in' Natifmal
Symposium on “Sir J. C. Bose memorial National Symposium on Recen't Trends in Animal
science Research and the challenges of the day’; March 23-25, 201 1, organized by Department
of Zoologpy, Presidency University , Kolkata; he delivered Plenary Lectu.re or? "Im”portan§e of
Biotechrology to control various diseases in human as well as in aquatic animal ajc Natpnal
Symposium on “Sir J. C. Bose memorial National Symposium on Recen.t Trends in Animal
Science iiesearch and the challenges of the day’ March 23-25,2011, organized by Department
of Zoolo gy, Presidency University , Kolkata; also delivered an invited Lecture on “Biotechnology
for discise management in human and aquatic organism” at the Department of Zoology,

Universiiy of North Bengal, Siliguri - 734013, West Bengal, 26" February, 2011.

Dr. Anup Kumar Misra (Division of Molecular Medicine) delivered lecture in the XXV. th
Carbohvdrate Conference held at Himachal Pradesh University, Simla, Himachal Pradesh, during
11-13tl, November, 2010; he delivered invited talk in the workshop on Green Chemistry:
Necessity for Sustainable development held at H. N. B. Garhwal University (Srinagar) during

March 22-23,2011.

Dr. Mahadeb Pal (Division of Molecular Medicine) delivered an invited talk entitled
“Mech:nism of action of an anti-cancer drug curaxin on cellular transcription” at the SBC local
chapte: seminar series held at the Department of Biochemistry, Calcutta University, August 6,
2010.

Dr.P.¢. sen (Division of Molecular Medicine) delivered invited talk (i) Annual Conference of
the Physiological Society of India at Bangalore in December 2010; (i) Refresher Course on
“Phar; iacy : A fulcrum of knowledge of drug and drug research” in Jadavpur UhlverSIty,
I:ebru---ry 2011: (i) DST-INSPIRE Internship Science Camp “Explore the Ecstasy of Science” at
JBNS? , February 2011; (iv) DST-JBNSTS Sponsored Science Camp at Digha in January 2011
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::s 20 and Burdwan, in November 2011: (v) chaired a Session in the 18™ WB State Science Cor
s Narendrapur Ramakrishna Mission College, March 2011.

Ms Swatilekah Ghosh and Ms Pinki Nandi (Division of Molecular Medicine) atten:

presented a paper in the 18" WB State Science Congress at Narendrapur Ramakrishna
College, February 28-March 1, 2011

Dr. G. Sa (Division of Molecular Medicine) delivered plenary lecture in Inte
Conference on International Conference on Cell Signaling at Kalyani University in 2010
delivered special lecture in the symposium on Medicinal Plants in Health and Disease of
Ballygunge Science College, Kolkata. Prof. Sa was invited to deliver invited lectur:

A scientific session in the Medical Science and Physiology section .of the 98th Indian

Oxd, 62 Congress, at Chennai, in January 2011. Prof. Sa delivered special Lecture in the DST-sp

0 e » Workshop at Vidyasagar University in 2011. Prof. Sa was invited to deliver Special Guest

*—;\-—gj’—’—f in the International Symposium on Molecular Imaging at IIT, Kharagpore in 2011. Pro:

& "“_;*"‘.de invited to chair a scientific session in the National Cancer Congress at Kolkata in 2011,

%‘%’6 was invited to give lecture in the Molecular Immunology Forum-2011 at New Delhi in 2
of-

Dr. Debabrata Basu (Division of Plant Biology) has delivered an invited talk in
sponsored seminar on "Present Scenario and future prospect of Microbiology a
Biotechnology" held at Asutosh College on 9" and 10" March, 2011.

| _ Dr. S. Bhattacharya (Division of Plant Biology) presented one poster at the 'Bota:
integrated health care' held during 26-28 December, 2010 at the Agri Horticultural St
India, Alipur, Kolkata.

Shri. Himadri Shekhar Chakrabarti (Division of Plant Biology) presented a p:
“Changing scenario of fungal aerosol load and respiratory allergy symptoms in Kolkat
"16th National Conference on Aerobiology ,2010', held at Bapuji Institute of Eng.
Karnataka, India on 19"-21"November, 2010.

Dr. Shubho Chaudhuri (Division of Plant Biology) has participated in the XXXIV All In:
Biology Conference and Symposium on “Quantitative Biology: From Molecules to Cell’
4" -6" December, 2010, Bose Institute, Kolkata.

Dr. Sampa Das (Division of Plant Biology) presented a paper at Asilomer, USA
International Conference on Legume Genomics and Genetics organised by UC Davi:
July 2" to 7", 2010. She delivered an invited talk at Bangladesh Agriculture Research i
in a conference for the promotion of pulse research in Bangladesh during 19-20" Sey
2010. Prof. Das and her two scholars had participated and presented paper in_wg"d Intert
symposium of ISCB at New Delhi during 10-11" March, 2011. She has deliveréﬁ a talk «
of Plant Biotechnology in global food security” on 2™ March, 2011 in a short term c
Botany for professional development of senior faculty of different Universities and «
organized by Academic staff college in collaboration with Calcutta University.
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pr. G urab Gangopadhyay (Division of Plant Biology) presented poster entitled
sdentification of genotype specific PCR based marker in Sesame (Sesamum indicum L.)"in the
xxXIv All India Cell Biology Conference and Symposium on Quantitative Biology: From
Molecules to Cells, held at Bose Institute, Kolkata during December 4 - 6 2010; acted as the
coordirator of Plant Science program in the North-Eastern States Teachers' Training on Basic
science 2011 (NESTT-BASE - 2011) at Bose Institute on 28" January 2011 (Theme: Plant
diversity with special reference to North Eastern States of India); also delivered presentation to
the participants on “Analysis of diversity data” Dr. Gangopadhyay also invited and acted as an
expert In the Directorate of Distance Education Programme of Vidyasagar University at
Jogom:ya Devi College P.G. Study Centre during July - Agust 2010 (delivered three lectures in
the Per=onal Contact Programme).

Dr. Paliob Kundu (Division of Plant Biology) has presented a paper on “Analyzing molecular
networ'ss influencing a plants defense response against a biotic stress having prior exposure to
an abictic stress” in the XXXIV All India Cell Biology Conference and Symposium on
‘Quantitative Biology: From Molecules to Cell” held on 4" - 6" December, 2010, Bose Institute
Kolkata

’

Dr. A. N. Lahiri Majumder (Division of Plant Biology) delivered the“6" Debidas Bhattacharya
Memorial Lecture” at Visva Bharati University on December 9", 2010; delivered the Key-Note
Address in the International Conference on “Plant Science in Post Genomic Era “ held at
Sambaljur University during February 17-19, 2011. He also delivered invited lecture in the
Nationa! Conference on “ Plant Genomics and Biotechnology” on March 21, 2011 at the
Departient of Botany, Calcutta University

Dr. Amita Pal (Division of Plant Biology) participated in the TWOWS Fourth General Assembly
and Int-snational Conference: Women Scientists in a Changing World', held at Beijing, China
fom 271h to 30th June, 2010. She has delivered an invited talk on 'Bamboo genetic diversity
study: Applications of Molecular Markers' and also Chaired a Scientific Session in the National
Seminar on “Banana & Bamboo: Diversity Management of at risk commercially valuable crops
throug} community-technology integration” held on 29" and 30" November, 2010 at the Lady
Brabou e College, Kolkata. She has delivered an invited talk on “Bamboo identification: A
Molecul1r approach” on 22™ January, 2011 at the Ram Mohan College, Kolkata. She served as a
EESOUF(' person in the North East Teachers Training on Basic Sciences and delivered a talk on
Geneti diversity and molecular phylogeny of tropical bamboo species” on 28" January, 2011.
Prof, pa has delivered a talk on “Progress in understanding molecular basis of differential
regF“E‘" 'tion response in two cotyledons of Vigna radiata" and another paper of her group
Entitied Differential response of MYMIV-susceptible- and tolerant genotypes of Vigna mungo
Upon salicylic acid treatment; Oxidative stress related enzymes and proteomic analyses” was
pir:SSE'nl 'd by Dr,D. Chakraborty during the National Symposium on “Recent advances on Plant
P L.le Culture and Biotechnological Researches in India” and she has also chaired a technical

Slon, attended the 32™ Annual Meeting of PTCA(l) held at the M. N. Institute of Applied
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Sciences, Bikaneron 4" to 6" February, 2011.She has served as a Resource person i the shart
term-course on “Integrative Biology- A New Paradigm' organized by the UGC-Aca ‘mic Sto 'l
College, University of Calcutta during March 01 to 04,2011 on “Molecular mechanis  of |a...
pathogen interactions: Current understanding through genomic and proteomic a; qmafhat.‘
for professional development of Senior Faculty of different Universities and Collegef: | -

Dr.P. K. Saha (Division of Plant Biology) attended ISTA Seed Symposium 2010 held | Cologna,
Germany during June 16-20, 2010 and presented a poster. Dr. Saha was also inviteg tzi
participate in the 2010 World emerging Industries Summit held at Changchun ity, Chinﬁ
during 31st. August to 2nd September, 2010. He also represented Bose Institute in ihe Wo,-|df:
Emerging Industries Cooperation Conference held in Jincheng City, China during Se| ember3'.l'L
6,2010. 1

Dr. S. Sen Mandi (Division of Plant Biology) delivered invited lead lecture on “ iMolecylar
Documentation and Evaluation of Plant Genetic Resource for use in herbal mediciie (in the_li
session on Bio-Diversity & Conservation of Medicinal Plants):Botanicals in Integraicd Health
Care Convention organized by The Agri- Horticultural Society of India, Kolkata i 26-28"‘:'.
December, 2010; an invited paper on “Species specific DNA Markers for Digitalis 1 iipurea L,
(Scrophulariaceae) and Zanthoxylum acanthopodium DC.(Rutaceae) was delivered =t the IX®
International Conference of International Organization of Plant Biosystemati - (IOPB),
organized by Babasaheb Ambedkar Marathawada University, Aurangabad, Maharasiitra, India
on 2"-4" September, 2010.

Dr Abhijit Chatterjee (Environment Section) attended a workshop “Asia Flux Work shop 2010”
held in Guanzhou, China during 1-4 December, 2010.

Dr. Sujoy K. Das Gupta (Microbiology) delivered a lecture on DNA trajectory in a
Mycobacterial plasmid replication origin complex, at a symposium organized by the - "HOLAR
UNITED FORUM of NICED (National Institute of Cholera and Enteric Diseases). Date 2 rd April
2010; deliverd a lecture on TB Genomics and Drug Development at the National wor!:shop on
TB GENOMICS, DRUG DEVELOPMENT AND RECENT MOLECULAR DIAGNOSIS, organized by
Department of Biotechnology, Assam University and Silchar Medical College & Haxpital, i
connection with the World TB Day, Silchar. Date 24" March 2011.

Dr. S. Bandyopadhyay (Physics/CAPSS) (i) Served in the Local Organizing Committe= of the
International Symposium on 75 years of Quantum Entanglement organized by 5. N. BOS&
National Center for Basic Sciences., January 6-10, 2011; (i) participated in the Inter ational
Symposium on 75 years of Quantum Entanglement organized by S.N. Bose National Center for
Basic Sciences, January 6-10, 2011; (iii) delivered an invited talk in ICQOQC-11, March 24- 26,
2011 at JIIT, Noida, “Local distinguishability of unilaterally transformable orthggonal ¢j:1antuf®
states”; (iv) acted as a resource person in NESST-BASE 2010. i

Dr. . Bose (Physics) delivered on invitation a set of four lectures at the Workshop on Modeling
Infectious Diseases at the Institute of Mathematical Sciences, Chennai (September 13-14, 2010)
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“onfinement of spinons in spin ladders at the K. S. Krishnan Symposium on Recent
ds in Condensed Matter Physics at IACS, Kolkata on 3/12/10, a talk on Quantum discord
erties of molecular magnets at the International Conference on 75 years of guantum
ient organized by the S. N. Bose Centre (January 6-10, 2011), two talks on Spin
| states: an overview and Molecular magnets, quantum discord and decoherence at
tional School and Conference on Quantum Information Processing and
t HRI, Allahabad (February 14-20,2011), a talk on Stochastic gene expression: a
| perspective at the meeting on Computational Biology: Challenges and
cte at Orange County, Bangalore (27/ 2 /11-2 /3 /11 ), a talk on How microorganisms
itl stress at the National Seminar on Mathematical Modelling of Natural Phenomena at
llege, Kolkata on 11/3/11. She also delivered on invitation a special lecture on How
microorg:nisms cope with stress: A search for physical principles at the Science Education
Programiie on Foundations of Physics organized by BESU, Shibpur on 25/5/10, convened a
ourse for undergraduate students on Interdisciplinary physics: some basic aspects at
Ramanarila College, Bishnupur (funded by the three Science Academies of India) during
January 67,2011 and gave a talk on Biological Physics, participated in the Statphys- Kolkata 10

Conference on Statistical Physics during November 26-30, 2010 and a one-day meeting on

Graphenes at IACS on 1/11/10.

Dr.B. K. Chatterjee (Physics) delivered an invited talk entitled “The liquid state-some aspects”
at Lady Brabourne College on the occasion of the Professor C.K. Majumdar Summer Program
organize:! by Indian Association of Physics Teachers, on June 5,2010.

Dr.Rupa Sarkar (Physics) attended the workshop on “Workshop on Dark Matter in the LHC Era:
Direct ar Indirect Searches” held at the Saha Institute of Nuclear Physics during January 4 - 8,

2011.

Shri Pra-anna K. Mondal (Physics) attended the workshop on “Workshop on Dark Matter in
the LHC Fra: Direct and Indirect Searches” held at the Saha Institute of Nuclear Physics during

January <-8,2011.

Dr.Supriya Das (Physics/CAPSS) participated in the CORSIKA School at CRL, Ooty in December,
2010; pa- ticipated in the 5". Winter Workshop in Astroparticle Physics at CRL, Ooty in December
2010; delivered contributed oral presentation on “Entropy Scaling for Chaotically produced
Particles in p+p Collisions at LHC Energies” in the 6th International Conference on Physics and
Astrophysics of Quark Gluon Plasma (ICPA-QGP-2010), held at Goa, India, in December 2010;
100k pa.i in the discussion meeting on “India and CERN: Vision for Future Collaboration” held at

BARC, Mumbai in March 2011.
Dr, Supriya Das and Ms. Sumana Das (CAPSS) was involved in organizing a workshop on

gigital Pulse Processor, organized by CAEN, Italy & Bose Institute, at Bose Institute, February 23-
4,201

?" Sanjay K. Ghosh (Physics) (i) Served as resource person in the WAPP 2010 program held at
OSmic Ray Laboratory, TIFR, Ooty, India, in December 2010; (ii) served as an organizing
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committee member of International Conference on Physics and Astrophysics of Qua;
Plasma (ICPA-QGP 2010); (iii) delivered an invited talk in International Symposium on "
of Quantum Entanglement: Foundations and Information theoretic applications",
Kolkata during January 6th to 10th, 2011

Dr. Dipankar Home (Physics/CAPSS) Co-convener and gave a talk at the Inte
Symposium titled “75 Years of Quantum Entanglement: Foundations and Information 1

Applications” that was held on 6 10 January, 2011 organized by S. N, Bose National Ce
Basic Sciences, Kolkata.

‘ationg|

ntre for

Dr. Amitabha Mitra (Physics/CAPSS) invited talk in The Role of Troposphere on Pas:ive ang
Active Sensing at Microwaves and Millimeterwaves & related Measurement Constraints at ITR
DRDO, Balasore on 7"July 2011. '

Dr. Rajarshi Ray (Physics/CAPSS) (i) delivered plenary talk on “Models in strong interac tion” in
the 6th International Conference on Physics and Astrophysics of Quark Gluon Plasma, held at
Goa, India, in December 2010; (ii) served as resource person in the WAPP 2010 progran held at
Cosmic Ray Laboratory, TIFR, Ooty, India, in December 2010; (iii) delivered a talk on ' )CD at

finite density” in the physics day of CBM & STAR meeting held at VECC, Kolkata, India, in April
2011.

Dr. Swapan K. Saha (Physics/CAPSS) attended and delivered an invited talk at Worksop on
Astroparticle Physics (WAPP 2010) held at CRL, TIFR, Ooty in December 2010.

Dr. Achintya Singha (Physics) (i) Visiting Scientist: National Enterprise for nanoScier e and
nanoTechnology, Scuola Normale Superiore, Pisa, Italy (06/09/2010 to 03/10/2010); (i)
delivered invited talk on “Spectroscopic properties of nanomaterials” at Jagadis Bose I ational
Science Talent Search (JBNSTS), Kolkata, 26" March, 2011; (iii) delivered invited talk on
“Engineering Electron States in Nanopatterned GaAs: Towards Artificial Graphene” at cne-day
discussion meeting on graphene and its derivatives, 1st November, 2010 in Indian Association
for the Cultivation of Science, Jadavpur, Kolkata, India (iv) attended conference and oral
presentation on “Electron Dimer Molecules in Optically Tunable Semiconductor Quantum
Dots” at International conference on Current Trends in Condensed Matter Physics (€ TCMP-
2010), National Institute of Science Education and Research (NISER), IOP Campus, Bhubaneswal
India. December 15-19,2010

Dr. T. P. Sinha (Physics) delivered a talk on “First principles study of magnetic structure of
double perovskite oxide” in the International Conference on Advanced Materials Modeling
held at University of Nantes, France during July 5-10, 2010. Dr. Sinha presented a paper in the
International Conference on Magnetic Materials held at Saha Institute of ‘Nuclear Physics:
Kolkata during October 25-29, 2010. Dr. Sinha presented a paper in International Conference
on Fundamental and Applications of Nano science and Technology held at Jacavpul
University, Kolkata during December 9-11, 2010. Dr. Sinha delivered an invited talk 0N
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uE|ectrOf‘iC structure and optical properties of perovskite oxides” in National Seminar on
perroelt ctrics and Dielectrics held at Guru Ghasidas University, Bilaspur during December 2-4,

2010.

pr. Arun Kumar Chakraborty (Library) (i) Participated as one of the member of the Advisory
Commi tee for identifying E-Journals / E-Newspapers both National and International held on
March 16-17, 2011 at RRRLF, Kolkata; (i) Invited to deliver talk in the National Seminar on 25"
february, 2011 on “Promoting E-resources in Colleges” under the UGC-INFONET Programme
sponsored by INFLIBNET-UGC and organized by Salesian College, Siliguri, West Bengal also
acted 2- a Chairperson in the Technical Session; (iii) Invited to act as one of the Panelist in MDI
Gurgaon in an International Conference on “Digital Libraries and Knowledge Organization”
panel (iscussion was on the topic “Knowledge Sharing through Digital Library Collaboration
and Networking: role of Digital Library Consortia” on 15" February, 2011. The International
Conference was organised by IASLIC, INDEST and MDI Gurgaon, during 14-17 February, 2011;
(iv) Pre-ented a paper in MDI Gurgaon in an International Conference on “Digital Libraries
and Krowledge Organization” on 15" February, 2011. (v) Invited to Chair the Session in a
tutoriai session on “Managing a Virtual Reference Service”in MDI Gurgaon in an International
Conference on “Digital Libraries and Knowledge Organization” on 14" February, 2011. (vi)
Organi: ad first KOHA meeting at Bose Institute, Kolkata on 7"" February, 2011.The programme
is to implement KOHA in all College Libraries in India which is being funded by MHRD, Govt. of
India; (ii) Invited to participate in the inaugural programme panel as well as in the seminar
organized by the DLIS, Jadavpur University and Bengal Library Association, Kolkata held at the
Jadavp ir University, Kolakta during 4-6 February, 2011; (viii) Invited to participate as one of the
member of Organizing committee in the International Conference on Digital Library
Management (ICDLM) held at Science City, Kolkata during 11-13 January, 2011 organized by
TERI a1 d RRRLF, Ministry of Culture on “Expending benefits of modern technology to public,
academic and special libraries; (ix) Invited to participate in an interactive International
workshop to plan a“Digital Archiving and Database of Early Bengali Books” to be developed by
the National Library, Kolkata and British Library, London. The workshop was held during 6-7
January, 2011 in the National Library, Kolkata; (x) Invited to deliver talk on 30" December,
2010 i1y the “National Seminar on Challenges and Opportunities of Library and Information
Scienc- in Digital Era during 29 30 Dec 2010 sponsored By the National Library, Kolkata and
Jointly Organised by National Institute of Virology (NIV), Pune and Gokhale Institute of
Political and Economics (GIPE), Pune Venue Kale Hall, Gokhale Institute of Political and
Econoinics (GIPE) B M C C Road, Pune 411004; (xi) Invited to deliver talk and also acted as a
Chairparson in the 24th National Seminar of IASLIC on the session SIG on Industrial
Inforr ation on 18" December, 2010 held at Deen Dayal University, Gorakhpur; (xii) Bose
Instity:re organized jointly “27" National Seminar of Society for Information Science (SIS), New
Delhi n “Open Access, Open Innovation” with IICB which was held at Bose Institute, Kolkata
during 247" November, 2010. More than 250 participants participated from India and
3broad; (xiii) Invited to deliver talk and present an invited paper on 18" November, 2010 in the
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:s Seminar on “E-Resource Management and North Zone User Convention of IND ST-AlCTE

Consortium” during 18-19" November, 2010; (xiv) Invited as a Chief Guest for th: Nagjgpa

“" . H . th ~th 2

vvprkshop on “KOHA : Open source software for. Library Automatlon.on 47-5 J'url‘ 2010 i or. A. { ohia (Biochemistry) (i) Adjunct Scientist- CDFD Hyderabad (2009); (ii) Member of

Blrl'a Ins'tltute of Technology (BIT), Mesra, Ranchi; (xv) Guest faculty in the Rabind Bharag : archi Advisory Council of Hyderabad Eye Research Foundation, LVPEl; (i) Member of
0) University, Kolkata for MLISc. and BLISc., Guest faculty for Calcutta University for M.Fil Coursa Rese | »f Indian Academy of Sciences, 2010-2012

9 Council OF B

and guest faculty for Kalyani University and external examiner of different universitigg in
Koikata. | pr.T.C. shosh (Bioinformatic) Member of Editorial board: BMC Genomics (From 2010)

Sri Pradip Kumar Sarkar (Library) (i) Participated in the workshop on “Library A:itomatgn: pr.Zhuraur Ghosh (Bioinformatic) Member of Editorial board: KBM Journal of Biology, USA
using KOHA : Open source software and D-space Digital Library Software during 2
September to 1% October 2010 organized by Bose Institute, Kolkata; (ii) Participaiod in thé«
“International Conference on Digital Library Management (ICDLM)" at the Science Ciiy, Kolkatg‘
organized by TERI, New Delhi, in collaboration with RRRLF, Kolkata during 11-13 Janu:ary, 201 i
(iii) Participated in the workshop on “ Digitization workflow : Tools and Technicii2s jointly Dr. N. [iandal (Division of Molecular Medicine) Delivered plenary lecture, felicitated and
organized by the IASLIC, Kolkata and Goethe-Institute , Max Mueller Bhavan, indian oEj- presidec over as Co-chairman of a session at Sir J.C. Bose Memorial National Symposium on
24.02.2011 at Department of Library & Information Science, University of Calcutta, Kolkata; (i) Modern Trends in Animal Science Research and Challenges of the Day on March 23, 2011
Worked as an expert for Physical Verification Committee of the Indian Science Congress organized by Department of Zoology and Molecular Biology & Genetics, Presidency University,
Association (ISCA), Kolkata for 2009-2010 to verify library books, journals aind priced Kolkata.

publications of ISCA for 2009-2010. The Physical verification work had been doi: at ISCA;
Kolkata on 21-07-2010.

Dr. Marias Chakrabarty (Chemistry) acted as a Member of the Advisory Committee attached
to the “AP-DRS Programme of the Department of Chemistry, University of North Bengal,
Darjeeling in its Meeting with the Vice-Chancellor held on March 14,2011.

Dr. Gaurisankar Sa (Division of Molecular Medicine) elected as the member of Molecular
Immunclogy Forum.

Dr. (Mrs.) Banhi Sikha Chaudhuri (Library) (i) Participated in the workshop i “Librany:
Automaton using KOHA : Open source software and D-space Digital Library Softw:ire during|
29" September to 1" October 2010 organized by Bose Institute, Kolkata; (i) Attcnded the
“International Conference in Digital Library Management (ICDLM)” at the Science Ciiy, Kolkatay
organized by TERI, New Delhi, in collaboration with RRRLF, Kolkata during 11-13 Januery, 2011. Shri Himadri Shekhar Chakrabarti (Division of Plant Biology) awarded P H Gregory
Memorial Award 2010” by 'Indian Aerobiological Society' for his presented research work at
16th National Conference on Aerobiology 2010, held at Bapuji Institute of Eng. & Tech,,

Karnataka, India on 19" 21" November, 2010.

Dr. Pariinal C. Sen (Division of Molecular Medicine) (i) elected “Fellow of the West Bengal
Academy of Science and Technology” (FA.Sc.T.); (i) awarded Prof. PB. Sen Oration from the
Physiological Society of India, December, 2010;

Dr. Tapan K. Dutta (Microbiology) has received the DBT-CREST Award 2010-11 from
Departrient of Biotechnology, Government of India.

Df- A K chakraborty (Library) Elected as Honorary Librarian, Indian Association of Special
|£Ibrariez-. & Information Centre (IASLIC), Kolkata, a National Library-Professional Association for
011-2¢:13,

Sri Prac ip Kumar Sarkar (Library) Elected as Honorary Convenor, Serial Division of Indian
‘:550C1a|i'0n of Special Libraries & Information Centre (IASLIC), Kolkata, a National Library
fofessional Association for 2011-2013.
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Symposia and Seminar Organized

pr. Joyoti Basu and Dr. Manikuntala Kundu (Chemistry) organized the XXXIV All India Cell ,
giolog v Conference from December 4 to 6,2010. '

Dr.S.Sen Mandi (Division of Plant Biology)

A Patent application filed jointly by DBT and Bl on “a process for enhancing flavour j
tea using UV radiation” (inventor: Swati Sen Mandi) has been granted by Kenya
Industrial Property Institute (#KE392, dt. 23.06.2010).

pr. Mzhadeb Pal (Division of Molecular Medicine) Dr. Cheng-Ming Chiang, Professor at the
Univeisity of Texas Southwestern at Dallas, USA, gave an invited talk at Bose Institute entitled
“Epige retic Control of Chromatin-Dependent Transcription” on December 9,2010.

Colloquia organized by the Department of Physics

Joint Conveners : Dr.B.K. Chatterjee and Dr. A. Singha

Colloquium 2010

) _ Spec cer Date Topic
_.: | Prof.Gautam Basu April 20,2010 Computer simulation of protein
evolution

Dr.Surajit Ghosh June 25,2010 Biomimetic assembly of intracellular
motility with minimum components

Prof. /.tal Chaudhuri July 20,2010 Visual Cryptography

Prof. Sarbarish Chakravarty ~ August 4,2010 Waves in shallow water, the KP line-
solitons and chord diagrams

' Prof. layanta Bhattacharjee  September 2,2010  Turbulence |

Prof. irishnendu Sengupta  October 29,2010 Graphene: From Dirac physics to nano-
devices

Colloquium 2011

’, Spe: ker Date Topic
Dr.Jaydeb Chakrabarti February 23,2011 Hydrophobic versus Electrostatic '
Interactions: Stable Macromolecular l
Clusters |

Dr. A,
Libl‘ar.\‘/

n Kumar Chakraborty (Library) (i) Organized Seminar on “Vistas of Bose Institute
e-Resources” on 29th September, 2010. More than 150 faculty / research scholars of

Acharya J. C. Bose — with scholars of Bose Institute.
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Bose Institute participated. (ii) Organized workshop on “KOHA : Library Automation Sofw

and D-space : Digital Library software” from 29th September, 2010 to 1st October, 2¢ 1Oatre
provide training to library professionals to automate the libraries by using open source ¢ ito
library software. (iii) Organized 27th Annual Convention of Society for Information Scienc ‘ganac:
Conference on “Open Access ; Gateway to open Innovation”from 24th November, 2010 tc A26th
November, 2010 in association with 1ICB, Kolkata.

CONFOCAL MICROSCOPE

Service Departments

Acharya J.C. Bose Biotechnology Innovation Centre
(Madhyamgram Experimental Farm)

peve opment of the Acharya J C Bose Biotechnology Innovation Centre at the
Madhyamgram Experimental Farm was initiated in 2006 with the mandate of providing
proo of-concept of the laboratorybased research for translating them into future
technologies and is currently been engaged primarily in Plant biotechnological work. In
addit on to providing facilities for field experimentation with non-transgenic plants ,
requisite infrastructure and facilities have also been developed for raising transgenic plants
in bicsafe green houses and Insectry under controlled environment. New green houses have
been developed through currently funded DBT projects. The transgenic research laboratory
is used for plant transformation work by Institute scientists & scholars as well as their
collai orators. Three research projects led by CSIR Emeritus scientists & their team and work
on sensory reception in plant movement constitute an integral part of the Centre.

Use of plant growth promoting rhizobacteria to control bacterial wilt of tomato
(Dr. Pran K. Chakrabartty)

Bact:rial wilt caused by Ralstonia solanacearum is a severe disease of field grown tomatoes
and of many other crops throughout the world. In our effort to isolate plant growth
pronioting rhizobacteria (PGPR) to biocontrol the disease, initially we isolated the
pathogenic strain Tom5 from a diseased tomato stem and identified it as Ralstonia
solaracearum biovar IIA. From the rhizosphere of plants growing in the local fields five PGPR
isolates (T1, BH25, AM12, AM13 and R6) were selected based on their efficacy of antagonism
to I solanacearum Tom5 and were characterized as Pseudomonas aeruginosa T1,
Pseudomonas sp. BH25, Pseudomonas sp. AM12, Pseudomonas sp. AM13 and Pseudomonas
puticla R6, respectively. The isolates were assessed for their potential to biocontrol the
dise se in tomato seedlings. Among them Pseudomonas sp. BH25 was found to be most
promising to reduce the pathogenic effect of R. solanacearum Tomb5.

Dehydration of flowers and foliage and floral craft & their commercialization
(Dr. 5. K. Datta)
Obj «ctives :

) Market survey [present status of dry flower market; raw materials used; source of raw
materials; processing of raw materials; preparation of dry flower salable items;
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domestic market and export data; man power engaged in the present dr
business etc.]

® Collection of cultivated seasonal flowers and standardization of dehydration of lowers
and foliage [temperature, media, time of exposure etc.] :
- By press drying

~ In hot air oven and micro wave oven

® Development of different distinctive and artistic designs [greeting cards, ¢
cards, wall plates, landscapes, scenery, table tops, lamp shades, coasters, table m:.
many other products] with dry flowers and leaves for sale

't wal|
is,and

® Collection of literature and market data and compilation

® Development of complete protocol for dehydration of flowers and foliage an< floral
craft

Work done

Collection of local seasonal flowers/leaves :

A good number of naturally growing seasonal wild flowers and leaves were collecter! from
in and around Madhyamgram Experimental Farm (MEF) , Bose Institute , Kolkata 701 129,
West Bengal, Maslandapur (Dist. Habra), Badu(Dist. 24-Parganas), Hasnabad (Dist. 24 Pgs ),
Duttapukur(Dist. 24 Pgs), Kalyani, Kamarpukur, Bankura, Bishnupur and Kakdwip. Dif erent
types of leaves with decorative colours, shapes and borders were collected from these areas.
All naturally available materials were dehydrated by press drying. All the material: were
identified from Taxonomy Section, Department of Botany, Kalyani University, Kalyani, West

Bengal. Following are the materials collected and identified and used in dehydration «luring
the work period :

Press Drying :

All the collected leaves and flowers were kept between blotting sheets and one type of
leaves/flowers were always pressed in one sheet. All blotting sheets containing
leaves/flowers were kept between two ply boards and tightened with nut and boli. The
materials were kept in room temperature for dehydration. The time required for dehyd:ation
were recorded for every material. Blotting sheets were changed every 3"zand 5" day 10

avoid fungal effect/contamination. This helps maintenance of original colour of flowei and
leaves.

y ﬂOWer

SERVICE DEPARTMENTS

press drying at room temperature

_5| Plant Family Locality Tim.e re.quired for
drying in days

" 1 Croton MEF 4
2 Laportea interrupta Urticaceae Badu 8
3 Senecio contorta compositeae Masslandpur 8
4  Eragrostis sp Gramineae MEF 4
5  Cassia occidentalis Caeselpiniaceae MEF 4
6 Ailanthus excelsa Simarubiaceae Badu 6
7  Breynia vitis-idaea Euphorbiaceae Duttapukur 5
8  Bauhinia comentosa Caeselpiniaceae MEF 6
9  Triumfetta rhombidea Tiliaceae MEF 6
10 Sapium sebiferum Euphorbiaceae Masslandpur 6
11 Boerhavia repens Nyctaginaceae MEF 8
12 Phlox Nyctaginaceae MEF 7
13 Cosmos leaves MEF 8
14 Marigold leaves MEF 8

Flower petals of Bougainvillea, Ixora, Lagerostromia, Peltophorum, Phlox, Cosmos, Rose,
Tithonia, Chrysanthemum, Marigold, Canna, Mussanda, Brassica (inflorescence) etc. were also
press.d and dried.

For quiick drying the leaves as well as petals were pressed and treated in hot air oven at 60° C.

Table showing time of exposure for petals and leaves of different materials in hot air oven at
60°C for quick drying and large scale production.

( _ Si.No Ma_terial Time of exposure in hrs

‘ 1 Wedilia leaves 4
Duranta leaves

‘ Cleome viscosa leaves

! Delonix regia petals

| Lagerostomia petals

|

Peltophorum petals

N Oy 1 A WwN
BT, BT, T U, BN S

Samania saman leaves
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SI.No

2
| 13
14
15
16
1

18
| 19
20
21
2
<
24
25
26

27
28

30

31
32

Material

Mussanda petals
Dryopteris
Thuja
Summer Cosmos flowers
Summer Cosmos leaves
Croton
Morus alba
Neem leaves
Scoparia leaves
Marigold leaves
Caeselpinia petals
Tithonia petals
Panicum leaves
Amrul
Desmodium leaves
Red flower leaves
Acylapha leaves
Sida leaves
Balsam petals
Cletoris

Mussanda leaves

Money plant leaves

Canna petals

Brassica inflorescence

Chrysanthemum petals

Time of exposure in hrs

4,5
34,5
5

5

3,4

5

3

34

4

3 followed by room temperature
3,4 but best colour retains at RT

3

3

4

4'/,

6

3 followed by RT
34

4

1'/, followed by room temperature

1 followed by room temperature

3 hrs at high pressure —1,2 followed by

room temperature

At 80°C for 1,2 followed by RT

But all leaves turned black

3 hrs at high pressure 71,2 at 60°C followe!

by room temperature

At 80°C for 1,2 followed by RT
But all leaves turned purple

6
3 followed by RT

SERVICE DEPARTMENTS

press dried leaves and petals were used for making greeting cards, Table mats, Coasters,
e
I:nds -apes, page markers etc.

; ,bme o m hl lected for |
i hemum, Dahlia etc were sele
rs of Marigold , Rose, Nymphea(Blue), Chrysant mum, .
Flob: isdicr)mg and%rying. For embedding river sand and silica gel wereoused as medlum.I Most
e;nthe flowers were dehydrated in hot air oven at a temperature of 60° ¢ for 48 hours. Flowers
0

with thick disc need exposure of 72 hours at 60°C.

atrempt was made for comparative assessment of quality of dehydrated mateDrlarIj_ usalzg
Aannd and silica gel. Repeat experiments were conducted W|tfc1j Cl'zjrysa‘nthefnurr;;ng V\;Zre iy
S ials dried using river

i bserved that materials

aold (Yellow and Orange). It was o ed t : J .
NIIinP:? dull look in comparison to those dried in Silica gel were bright and original fresh look
S

Micrcwave Oven drying

Atternpts were made to standardize the dehydration technique using microwave oven.

Differ 2nt flowers were embedded in sand/silica gel in glass cpntainer and deh){dlrajced in micro
wave éven and the time taken for dehydration was standardized for few materials :

Micro at 100°C ) .
 Material Tmin 2min 3min 4min 5min

" Red Rose + +++ +++ ++.+ @
' Good over Brittle

‘ ® ® ® ? il
el Ehpysamtcumn over Slightly over Charred  Charred il

@ ® .
++ +4++ +++ ®
S ® .‘

Dahlia
Marigold +

. Nymphea blue + t AR

Micro at 80°C

‘ Materials Tmin 2min 3min 4min 5min

@ @&
Fad Rose + - it

@® @
Small Chrysanthemum ++ +++ +++
‘ Colour change
@
Dahlia + + +++ @
4+
Marigold + + i i '

+++ +++
Nymphea blue + + A
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20
30 |
I|,.
30 |
etel ot d LS observed that the leaves of Alysicarpus bupleurifolius dried within 8 days in room temperature
) il Materials Tmin 2min 3min 4min 5min and dried within 3 days after pre-treatment for 1 hour in hot air oven at 60° C. Similarly leaves
i | | P = I 3 of Euphorbia hirta dried within 2 days following similar method which otherwise takes 6 days
it Red Rose + ++ ++ +++ +++ to dehydrate in room temperature.
Small Chrysanthemum + ++ ++ ++ ++ Embedding of flowers is pre-requisite for maintaining original colour and shape after
Dahlia + ++ ++ ++ dehydration. Gomphrena, Cosmos and Ixora flowers were embedded in sand. The embedding
= . was done in earthen pots, plastic pots and tray. The embedded materials took 30-32 hours to
. R Marigold i * - * dehydrate in hot air oven at 60°C.
:{;;1’:5?"?;’3,\ j‘ | _ Nymphea blue - F o * + + The pressed dried materials were preserved either in blotting sheets or in cellophane bags
<L — - E \ i [ iccators for future use.
N I + Under; ++ Half dried; +++ Full dried: @ Over dried and the embedded dried flowers were preserved in glass desiccators ‘
W’ N The nress dried leaves and petals were used for making floral crafts like greeting cards, Table
oS- 1 All the materials were left undisturbed for 2 hours [setting time] after taking out from micro mats, Coasters, Landscapes, page markers etc.
- wave oven.

Following trainings were organized for awareness development and employment
gencration on 'Dehydration of flowers and foliage and floral craft's

Training 1:6 7th April, 2010,

523, M.G. Road, Purbasan, Thakurpukur, Kolkata- 700063. The training was sponsored by All
India Clench Foundation, Kolkata . Total Candidate : 25

It has been observed that the best results obtained in the above material are as follows:-

Red Rose-3 min at 80°C
. Small Chrysanthemum- 6 and 7 min at 60° C
bl Dahlia- 6 min at 60° C
i Nymphea- 4 and 5 min at 80° C
' Marigold- 3 min 20 sec at 100° C

I Post Dehydration Care :

The pressed dried materials were preserved either in blotting sheets or in cellophan: bags
and the embedded dried flowers were preserved in glass desiccators for future use. The dried
e 16 materials were used for making three dimensional floral crafts,

Employment Generation Utilizing Unutilized Rural Flora for Preparation of Value /\dded
Products Using Dehydration Technique (Dr. S. K, Datta)

Survey and collection of materials :

Surveyed different villages of North 24-Parganas District, South 24-Parganas District, Nadia
District, Hooghly District, Bankura District, and Darjeeling and Sikkim hilis for
selection/collection of naturally growing seasonal wild flowers and leaves suital:ie for
dehydration. Approx. 55 types of plant materials (including foliage and flowers) were collected.
All the materials were dehydrated by specially designed plant press. Leaves and flower- were
kept between blotting sheets and sheets containing leaves/flowers were kept betwecn two
ply boards and tightened with nut and bolt. The materials were kept in room temperat:ire for
dehydration. The time required for dehydration were recorded for every paterial. Time
required for dehydration varied from 9 to 15 days in room temperature. Blotting sheet: weré
changed every 3 and 5" day to avoid fungal effect/contamination. Attempts were also made
for quick drying keeping the pressed materials in hot air oven. From the pilot experiment it was

Training for SHG in association with All India Clench Foundation, 6-7 April 2010
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Training 2:18- 19 May 2010
Thakurpukur, Kolkata 700 063. The training was sponsored by Thakurpukur Helplass
Development Home, Kolkata. Total Candidate : 5 men and 18 women '

Training 3 :4 - 6th August, 2010

KVK, Chopra, Uttar Dinajpur. The training was sponsored by Uttar Banga Krishi Viswavidyalaya,
pundibari, Cooch Behar.Total Candidate 15

Training for SHG in Association with Thakurpukur Helpless Development Home, 18-19 May 2010 KVK, Ctopra, Uttar Banga Krishi Viswavidyalaya, Pundibari, Uttar Dinajpur, Cooch Behar, 4-6 August 2010
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30 lq“ ! Training 4 : 25 to 26 August, 2010 (March-May and September-October). When meteorological conditions favor mixing in n
il the lower troposphere, concentration levels of RSPM was low. During pre-monsoon |

I' | Baishnabchak Gram Panchayat, Kolaghat Block, Kolaghat, Purba Medini \
| I training was sponsored by P);ayas Fougndation.TotaI Ce?ndidatuerzg eeinipur, West Bingal gy months (March-May), additional contribution was provided by long range transport of !
' pollutants caused by intense convective activity over Northern India. Ii

. . Radiative properties of aerosols over Darjeeling have been studied. The monthly
| mean columnar Aerosol optical depths (AOD) at five different wavelengths over
Darjeeling shows two distinctly contrasting features in AOD spectra between dry
(October May) and wet (June September) seasons. During dry season, AOD is found to
decrease rapidly with wavelength whereas during wet season, there is a slow decrease
of AOD with wavelength. Also, there is a weak increase in AOD at higher wavelength
during wet season compared to dry season. The high loading of dust aerosol from
distant source regions during premonsoon and massive biomass burning during
winter months significantly affected aerosol optical depth. It was found that aerosol
loading increased by about 45 % during premonsoon which in turn enhanced AOD at _
500 nm by 30 % from the respective annual mean values whereas massive biomass i
burning enhanced aerosol loading by about 50 % during winter which in turn
increased AOD at 500 nm by about 35 % from the respective annual mean values.

| Baishnabchak Gram Panchayat, Kolaghat Block, Kolaghat, Purba Medinipur, West Bengal, 25-26, /\ugust.-Zé:

: Total candidate trained during April 2010 to March 2011 : %
25+23+15+25 =88 *
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Central Instruments facility

The Central Instruments Facility of Bose Institute has been used extensively for aln

decades, not only by researchers of this Institute, but also many other neighboring Inst; us’:ets\f\;g
the initial stages the equipments housed in this facility were mainly meant for Bio« 'emical
and Biophysical research, but with the creation of the Intensification of Research in High
Priority Area (IRHPA) center for Genomics and Proteomics in 2005, facilities for Periorming
genome based research were included. Through the creation of these facilities it has been
possible to cut down on outsourcing thereby resulting in significant savings both in termg of

money and time. More importantly the in house facilities created have stimulatcd Cross
disciplinary research, sharing of expertise and generation of new ideas. The facility i run by
highly trained and dedicated Technicians, who not only maintain the hardware, but ire also
capable of performing various experiments such as DNA sequencing Ribotyping Image
analysis, 2D Gel Electrophoresis etc independently. Some of the facilities that are extensivel

used by both in-house as well as guest users are a) DNA Sequencing, b) MALDI TOF mass
spectrometer c) Proteomics work station d) GC mass spectrometer e) FACS f) « ynfocal
Micrscope g) Real time PCR and h) CD Spectrometer. Apart from Scientists, students from
various Universities visit the facility as part of Educational tours. They are briefec by the
technicians about the various applications of the sophisticated instruments.

Centre for Astroparticle Physics & Space Science

A national facility for the observational studies on Cosmic Ray and atmospheric pheiiomena
has been developed at Darjeeling campus of Bose Institute under the IRHPA scl-me of
Department of Science & Technology, Govt. of India.

Atmospheric Science - Changing airspace environment in eastern Himalayas

® Seasonal and diurnal variation of aerosols of different sizes has been sti: lied at
Darjeeling. Aerosol shows higher concentrations during winter months and n:nimum
concentrations during monsoon both in fine and coarse mode. Different formation
pathways of the formation of the secondary aerosol components have al:> been
found out. Strong evidence has been established towards the long range tran:port of
dust aerosol from arid regions of western India and even from Arabian desert: during’
premonsoon. Principal component analysis (PCA), a multivariate analysis te-hnique’
and a trajectory model HYSPLIT 4 were used to identify possible source tyjes and
regions of aerosols in Darjeeling. It was found that, 80 % of the ionic species ofi inated
from the local and other continental sources and 20 % was from the marine

® The meteorological parameters along with the respirable suspended particulate
matter (RSPM) concentration were measured during October 2004 - September 2005
to understand the annual behavior of RSPM and to estimate source strencih and

dispersion parameters. Annual distribution shows the highest RSPM concenfrations
during winter months when the meteorological conditions were unfavorable .fof J
atmospheric dispersion and, also during the seasons when tourist influx was h|gh:
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» The columnar ozone over Darjeeling was found to vary between 275 and 320 DU with
an annual average of 290 DU.The seasonal variation of columnar ozone shows higher
values during premonsoon whereas it shows lower values during postmonsoon and
winter months. The high ozone column during premonsoon could be due to the
combined effect of surface ozone and transported ozone from other continental
regions.

Cosrnic Ray studies at high altitude
» Observation of rare events in cosmic rays at high altitude :

PET films were exposed for long duration in our Darjeeling campus at an altitude of
2200 Meters. After the films were chemically etched, they were scanned under the
microscope. For a single projected image frame, there was generally only one track, for
only 2% of the total scanned area. The projected image frame for the rest 98% of the
scanned area had no track at all. However, in one such single image frame (out of 8000)
we found six almost identical nuclear tracks very close to each other. It is found that

the diameter 10.5+£0.26 pm and cone length 10+ 2 um of each of the six etch cones are
comparable with the corresponding figures of diameter 8.5+0.26 um and cone length

8.5+ 2 um for the fission fragments from *’Cf which were earlier detected in the same
kind of OHP detector, as we have reported earlier So, they are likely to be heavy ions

with Z/3 comparable to that of fission fragments, viz. Z/B = 900 to 1600.The measured
flux of this unusual event is = 1.1 X 10° /m’sr sec which is much different compared to
the flux of the primary cosmic rays of Fe-group (E > 1GeV/n 10%/ m® sr sec.) or the

flux of Ultra-Heavy group (Z > 50) at Darjeeling altitude. At present, an active detector
array is being built at Darjeeling to study the Ultra High Energy cosmic rays
components of cosmic ray air showers.We will start with 7 plastic scintillator detectors,
each with 1 m” of area and coupled with WLS fibers and PMT. All components for this 7
detector array have been procured.The sight for this array has also been finalized.

“ Numerical modeling of available data on cosmic ray flux and other
phenomenological work :

There is a lack of consensus about the origin and composition of the primary cosmic
rays. Moreover, Cosmic ray energy spectrum has revealed new fine structures.
Although enormous amount of data has been obtained both through direct
measurements by means of satellite or balloon borne experiments as well as indirect
such as Extended Air Shower (EAS) experiments, there exist still a number of open
questions on the above mentioned points. One of the reasons for this is the lack of
understanding of the hadronic interaction mechanisms during the course of primary
cosmic rays through the atmosphere. A number of different interaction models such as
FLUKA, GHEISHA, UrQMD have been developed by different groups to study and
explain the existing data. We have carried out a comparative study of different
interaction models in view of the available proton and antiproton spectra from BESS
experiment using the cosmic ray air shower simulation program CORSIKA.
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3 O ® We have performed extensive studies on black carbon aerosol over Darjeeling The

monthly variation of black carbon shows higher concentration during winter
by summer, postmonsoon and premonsoon with the minimum during mons on, Th
winter shows ~1.5 times higher in concentration than premonsoon and postrm msOOE
while it was ~10 times higher than monsoon. The diurnal variation of BC she NS tha?
the concentrations of BC peaked up during morning (0900 hrs LT) hours and - -’ﬂained'
higher till early afternoon (1300 hrs LT). During evening (1700 hrs LT) it shows Another
peak in the dry season. The evening peaks during summer and postmonsoon Wwere
found to be dominant compared to morning peaks due to massive influx of tourists
during evening. In winter, BC shows much higher concentrations during late vening
(1900 hrs LT) to night (2100 hrs). Monsoon shows much lower concerirationg
compared to dry seasons.

Studies on atmospheric surface and columnar ozone over Darjeeling.
Characteristics of surface ozone at Darjeeling show large seasonal variation from 20
ppbv (monsoon) to 70 ppby (summer and premonsoon). Such high surface zone js
rarely observed in India. However, presence of low carbon monoxide as well as non-
availability of sunlight during monsoon may explain the low value of surfac: ozone
during monsoon period. On the other hand, NOx emission associated with inassive
influx of tourist vehicles and its consequent dissociation by high solar radiative flux to
produce ozonhe is the main reason for the high loading of surface ozone during
premonsoon.

"HOWed.

Sin¢fe Photon Experiments in Quantum Information :

® The setting up of a quantum optics laboratory is now under progress at CAPSS. The
purpose is to carry out single photon experiments in the field of Quantum Information.
The laboratory will also be a part of our M.Sc. course in Physics to demonstrate
quantum interference experiments. We expect to demonstrate the basic set up by the
end of this year.

Experimental Facility for Plasma Physics :

® A plasma physics laboratory is under progress at CAPSS in collaboration with Plasma
Division of SINP. This laboratory will primarily used for the M.Sc. course. The
equipments have been procured and presently the plasma discharge tube is being
tested at SINP.

Manpower Development

M.5¢ Course in Physics with special emphasis on Astrophysics & Space Science (in
Colaboration with St. Xavier's College, Kolkata)

Dr. Sanjay K. Ghosh : Coordinator

Resource persons from Bose Institute: Dr. S. Das, Dr. R. Ray, Dr. S. Bandyopadhyay,
DrD. Gupta, Dr.A.Mitra, Dr.P.S. Joarder, Dr. S. K. Ghosh, Dr.S. Saha
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This postgraduate course Was started, in collaboration with, St. Xavier's College, Kol
September 2007. Classes are held at both St. Xavier's College and Bose Institute. Degre

. . — g
urse Is awarded by University of Calcutta, Presently, 1" semester classes are held twc

® Several posters were presented on the scientific activities of CAPSS in “Frontiers of
Science” conference held in Kolkata in March, 2011,

NESST-BASE 2010:

Th2 north-east students' summer training programme on Basic sciences (NESST-BASE) which
has now become an annual event of the Institute, was held at Darjeeling during May 16-29,
2010. Prof. Ramaswami, Secretary, Department of Science & Technology inaugurated the
Programme. This year, 24 students from north-east states as well as Sikkim and Darjeeling,
along with one science teacher from each place, participated in this programme. The
students were selected by the state authorities. These students were given hands-on training
on physical, chemical and biological sciences. There was also a session with the aim to
iritroduce the students with the fun of mathematics.

ments techniques and data analysis. For this purpose a group [ Environmental Sciences Section

upervision of a science teacher was given the respohsibility t i i ion i i i ili
A > pOhsibility to Envi ion is currently engaged as the important analytical facility for
collect the data. The scientists and technical staff from our Institute visit the schools PIEhE eSS racet ks iy d 4

regularly to collect the data and check the instruments. They also | ; th the the ongoing several studies in atmospheric science which are being carried out over
: o inter. i oo —_— S . :

students and hold scientific discussion with them, Y IACE Ve { [arjeeling, Kolkata, Siliguri and Falta. Those studies include the stu<.:I|es on chemlcf‘:\l

Characterization of atmospheric particulate matter (aerosol), Organic and Inorganic

of students, under the s
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pollutants, Carbonaceous pollutants etc. Several samples are being collected using varig
samplers installed in Darjeeling campus, Centenary campus, Falta campus and also in
Energy Cosmic Ray Physics Department in North Bengal University campi s,
samples collected from those sites are brought to the Enviro

High

: The
nmental Sciences Section for

the analysis.

lon Chromatography is used for the analysis of several water soluble ionic Comporients of
aerosols. Atomic Absorption Spectrophotometer is used for the analysis of severa Water
insoluble trace metals of aerosol. HPLC is used for the analysis of some important rganic
pollutants (Volatile Organic Compounds, Carbonyls) in the atmosphere. Prior to the alysis,
the collected pollutants is gravimetrically estimated using semi-micro balance after roper
desiccation using desiccators. Ultra-sonic bath is used for the digestion of the ¢ lected

pollutants.

Based on the chemical analysis, we have been able to find the exact sources of the a r0sols
over Darjeeling. We observed the transport of dust aerosols (Calcium and Silicon) frem the
distant Desert regions during Premonsoon, the transport of sea-salt aerosols (sodiun and
chloride) from marine source regions (Bay of Bengal and Arabian Sea) and the contril:ution
from local anthropogenic sources (biomass and fossil fuel burning) in terms of su »hate,
carbonaceous species, potassium etc. Several heavy metals have also been identit od in

aerosol samples indicating several source types like industrial (Cd, Fe, Mn, Co, Ni, Cu)
vehicular (Fe, Zn, Cd, Pb) and soil dust (Fe, Al and Si).

!

Apart from this Environmental Sciences Section these instrumental facilities are
provided to other institutional scholars for their respective research activities. Pr.
analytical classes are also being conducted for MSc students in Space Science.

being
tical

Falta Experimental Farm

In the Rural Biotechnology Programme at Falta Experimental Farm two training progra:iimes
were conducted on “Mushroom cultivation, Vermicompost production, Apiculture and

Sericulture” during 3 -14 December 2010 and 10-21 March 2011. Total twenty-four trainees
were trained in the above two training programmes.

Integrated M.Sc. Ph.D. Programme in
Plant Molecular Biology and Biotechnology

Dr.Sampa Das and Dr.D.N. Sengupta (Division of plant Biology): Joint Coordinators

Dr.P.C.Sen, Dr.|. Bose, Dr. S. Dasgupta, Dr. G. Basu, Dr. P Parrack, Dr.P.C.Sil, Dr. G, Sa, Df;T. Das, Dr.

T.C. Ghosh, Dr. Jayanta Mukhopadhyay and all plant scientists have participated in teaching
the course curriculum.

us aijr

SERVICE DEPARTMENTS

The Integrated M.Sc. Ph.D. Programme in Plant Molec.ular Biology and 'Biotechnology
completed its third year in the month of August, 2010.The ﬂrs‘t two batches of fifteen students

v been awarded the M.Sc. degree, of which seven have joined the Ph.D. programme at the
225.0: Institute. The third batch of nine students has completed th? third semester in February,
207 1 and 4" batch of six students has successfully completed the first semester course.

J C Bose Centre
(Publication and Museum)

J C Bose Centre comprising the Museum and the Publication section. Fr'o'm‘the very beginning
of 1he establishment of the Museum, people take a lot of intere.st t_o visit I't. The ml.Jseum has
been visited by many renowned scientist and also social dign‘ltar.les. Be5|de.that it has also
becn visited by school children from many famous schools, Institutions of India and al.so from
abroad. The main object of this museum to project in every walks .of the society for
hic hlighting about the invaluable works of Sir J C Bose and peoplfe can easily understood hov;/:
th-e scientific works of Sir J C Bose give a useful effect to the society. Further development o
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our museum, the progressive work is going on with the help of many scientist

and reNOWne s
i Whag!
members of the society. S

Since its inception in 1980 the Publication Section has been doing all sorts of py lication e
Annual Report (both English & Hindi Versions); BI News; Memorial Lecture, Direcioy's fOId'e'"'
Posters and leaflets of different Symposia, Seminars and Training Programmes ard WOrk§ ”

Sir J.C. Bose. Soft copy of Annual Report and Bl News are available i the nag
(boseinst@ernet.in). i

The following publications are now available for sale : J.C. Bose and Microwaves A co
Rs.200.00; Science and Society Reflections : Rs.1050.00; J.C.Bose A Scientist and A
Vol. 1 : Rs.1250.00; Vol. Il : Rs.1250.00; Vol. il : Rs.600.00; Vol. IV : 1500.00 ; Vol.V ' R
Patrabali (Bengali) Rs.150.00; Acharya Jagadis Chandra Bose (Bengali) Rs.12.00:
(Bengali book written by Sir J.C. Bose) Rs.50.00; Picture Post Cards (five sets) Rs.125.¢

Jagadis Chandra Bose (Bengali Combined) Rs.325.00; A. J. C. Bose (life & works) CD
100.00.

ilection;.g
dreamer
5.550,00;
Abyakta
i Acharya
ersion Rs,

Library

The Institute Library system is one of the best Science Reference Libraries in Eastern lindia, set-
up in the main campus in 1917 and a wing at the Centenary Building was opened in 1983.In
the year 2007 a small library was also set-up in the Salt Lake Campus of the Institute. Library
provides latest information resources to the Bose Institute faculty, researchers, Integrated M.Sc.
Ph.D. students and staff for their day-to-day research and development work. Library also
extend its facilities to other Institutions / universities in and around Kolkata as well a< West

Bengal. Faculty / researchers from Eastern India use the library extensively for reference. | ibrary
also extend its services to all DST and CSIR Institutes in India.

The library has total collection of 40,839 reading materials out of which 27198 Bound journals,
13169 Books, 472 Theses as on 31.03.2011. Library is also having a huge collection of other
materials including Sir J. C. Bose collection. During this year library subscribed approx. 300
numbers of foreign and Indian periodicals out of which print only 25 numbers. Library has
subscribed to more than 4500 online journals in different packages which are online only
fulltext journals / databases of different academic societies such as ASM, ACS, Life Sciences
Reviews, Cell Press journals of Elsevier, Blackwell, IOP, AIP. Library also subscribed to

Science@direct of Elsevier and all Nature Group Journals online. All these journals has been
accessing from 1997 onwards.

i)

Bk

Library also subscribed to different databases such as : a) Century of Science - Science Citaiion
Index Expanded and ENDNOTE Web of ISI Web of Science, Thompson, USA. b) SCOPUS the
largest abstract and citation database of research literature and quality web sources of Elsevier.

) SCl
premie’
online (B

SERVICE DEPARTMENTS

ull-t W.WILSON, e) Blackwell / John Wiley Journal's
' ?\IDEB o ?C(Sifu(::::":’]cl_Iier(irjczclsslbfgzlsir?;Ho:vJohn Wiley / Blackwell. g) Annual Reviews
On::f)"lu:ﬂe). h) Methods in Enzymology (Online) etc.
5 books packages such as : E-Books of E-brary (2400 e-]E)oEc;ks),. E-
i i i i _Books package, E-Books package of Elsevier:
4 CambflcigeicleJarls\lrcei;i:f:);s]:;:g;t)c;;iici(;mistrr;/, Ger?etics and Molecular Biology (260);
i ar:icg'::c)gﬂ 13). Current Protocols package of Springer (20225 e-books). Knovel E-
Envir(‘r ]rﬁe:‘:ii)ns 'IBiochemistry, Biology & Biotechnology.
- | Ovpen Access membership(s) of (1) Nucleic Acids Research of Oxford
g foél ped Central (BMC) (3) Public Library of Science (PL0S). These
(Z)facllfi?; members and scholars of Bose Institute gonsiderable amkj.ur: of
dling charges as well as enables faster proce55|.ng of paper publishing.
faculty / scholars to publish in open access journals.

Library also subscribed to e-

BDOI(S
Agria

gl Library has
University Press,
membership allows
discount on paper h;'jl,:: s
. H a

b e 11. 1657 readers used the Library (both campuses) for their reference
e n system books / journals were issued tg other i-nstitutions a?d

‘surnals were taken on loan. Library has provided scanning service to users for
B books / J907 than 45,000 documents were scanned for faculty members as well as
g Work'*morz c?re th;n 5532 hours computer / internet used for accessing.in full-text
i stiine a'n rYr:als by the scholar from the both campus Library itself. Library also
g ~cribed‘ / ffee JOUTces to its faculty members. Library Computers are used by researcher.s
e c!trwa;‘ofrznﬁ;:t subscribed / open access journals from Library apart from their
for accessi .

! . y y

i und
f photocopies (Xerox) were given to our faculty and outside users. Some 6h92| bo ‘
pages 0 F;b ks / journals and 302 loose periodicals were issued to our research scholars an
volumes of boo

faculty members throughout the year for their iefereriee Wl
a

During the year 201
worl. Under Inter Library Loa

th consortia viz. National Knowledge Resource Consortia (NKRQ which '|s
d DST Institutes for accessing online resources. Through this consortia
s more than 7000 online resources, SCIFINDER, Patent databasgs etc.
scholar demands for article resources from CSIR / DST Institutes
ry also provides article resources services S facult-y/ scholars of
her institutes in India and abroad sometlmgs. It is expected to
ough consortia from next year. Library is also member of

Library has joined wi
joint consortia of CSIR an
faculty scholars can acces
Library could fulfill faculty /
subscribed journals. Bl Libra
ST / CSIR Institutes and also ot
have more journal purchase thr
: a.

ORS.A o rces can be accessed by Bose Institute Library faculty / scholar from af\y
e & Bose Institute. Bose Institute Library also provides off campus access to its
Campusesstginzgijte faculty members. Library uses open sources software KOHA for OPAC and
resource

D-Space for IDR.
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Workshop

The Workshop of Bose Institute consisting of the following units of maintenance, -
fabrication of different instruments as needed. The units are as follows.

Dair ang

UNITS REQUISITION JOB CONTIn‘UlN_Eﬁ
RIEPTS_ 5 _DISCHIED JOB

ELECTRICAL 865 (M.C.&N.C)) 100% nil 3

MECHANICAL 35 100% nil

CARPENTRY 56 95% 5%

REFRIGERATION 20 (MC & MC) 100% nil

DRAFTING 30 100% Nil

LECTURE,SEMINARS & course  Above 300 (M.C & 100% Nil

work class attended N.C)

The Mechanical section has been fabricated various types of Gel Electrophoresis aj »aratus
reading & writing table stand with made of Perspex sheet and Anaerobic chamber etc.

Carpentry section has done laboratory setup work for various departments & A.J Z. Bose
Museum. )

Electrical renovation work has been carried out in various departments like Physics, Bot ny etc.
New electrical connection has been arranged at Shaymnagar Experimental Farm :irough
WBSEDCL. The capsule lift has been installed at Mayapuri Campus, Darjeeling.

Socially Relevant

pr. 5. Sen Mandi (Division of Plant Biology) Biodiversity rich NE India that constitutes one of
the 18 hotspot regions of the world has been taken under study for Documentation and
gvaluation of Plant Diversity of this region. The studies include:

o developing authentication parameters viz. species specific DNA markers for medicinally
important plant species with an aim to a) establishing sovereignty rights over
locally(NE) available (indigenous) plant genetic resource and b) towards
supplementing conventional drug assessment protocols for avoiding adulteration
in herbal drug preparation

» development of medicinal potential associated DNA markers; such studies would help
to explore wild plant germplasms for identifying hitherto unutilized medicinal plants.

Wit\1 an aim towards HRD among young researchers of the NE, efforts are well underway for
inculcating awareness and also competence on DNA fingerprinting of plants that have been
use 1 through the years for production of herbal-/ethno-/medicine.

In addition to medicinal plants bamboo, that is of wide commercial use as food, fodder,
building material and raw material for production of paper plays a major role in the Socio-
Economic development of NE India where additionally young bamboo shoots of the edible
variaties are used as fresh vegetable as well as fermented food (prepared domestically as well
as in recent industrial development), is also under study.

"ands-on-training on DNA Fingerprinting have been provided:

® to Faculty member of Silchar University, Assam, on AFLP analysis of genomes in
different species of Zingiber.

» a Research Associate of Institute of Biodiversity and Sustainable Development (IBSD,
DBT Institute) Imphal, Manipur as trainee, in collaboration have developed genome
profile (AFLP patterns) of 12 species of edible bamboo and 10 landraces of
Dendrocalamus.

® AFLP patterns of 36 species of non-edible bamboo, collected from different  locations
in and around Manipur have also been developed.

Dr. M. Chakrabarti (Chemistry) The work that is being pursued has been designed in the
model of a well known antitumour compound. Once the project is completed, the synthesised
final products, i.e. pyrroloindoles and pyrroloindazoles will be screened for antitomour
Properties. In view of the widespread occurrence of tumour, most of which is malignant, the
Pursuit of the synthesis of potential antitumour compounds is relevant to the society.
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Dr. i
N. Mandal (Division of Molecular m

most economi ; edici i
mically important, job gener. cine) Shrimp aquaculture in

dUStry

Acute myOCa R .
rdial infarcti
blood su ction (AMI), co
pply to » commonly kn
a part of the heart, CaUSingyhea(::vcn ITs heart attac
ells to die. Incr

hypertensi k ic .
sion, s : Is the int i
edentary lifestyle, and maty cihass erruption of
er factors hav
e o

e-ased stresses, d| betas
: ntributed quite dra 'icallg;
n (AMI). Convention i risk

Centznary Campus :

List of Personnel

Administration

Dr.Sibaji Raha Sr. Professor & Director

Sri Tushar Kanti Ghorui Registrar

Dr.Utpal Sadhu Deputy Registrar (on Lien at IACS)

0.4.10), Debidas Saha, Satyananda Pal
Kr. Sengupta, Sankar Nath Sinha, Subir
Bidyut Kr. Mandal, Manick Ch.

Ram Krishna Kundu (Retd. on 3

(Retdl. on 31.12.10), Parimal Ch. Das, Tapan Datta, Arup

sen Ashis Chakraborty, Noreen Bhattacharjee, Sisir Chakraborty,
Das, Tapan Chakraborty (Retd. on 31.12.10), Ankur Dutta (Retd. on 31.3.11), Nikhilesh Roy

Ghitak, Amit Kr. Ghosh, Nilanjana Bhattacharya, Baldeb Goswami, Rina Roy, Amitabha
Bhattacharjee, Ram Raj Pandey, Elizabeth Pal, Swapan Kr. Sinha (VRS.on 31.12.10), Susanta Das,
Dhrubajyoti Sen, Montu Bhattacharya, Achintya Mukherjee, Rubi Sarkar, Sudam Jana, Bably
Marick, Rina Das, somnath Das, Prodip Kr. Mullick, Sanjoy Krishna Chaki, Debasis Koley,
Angshuman Bhowmik, Sanjib Kr. Das. Biplab Malakar, Satyabrata Chatterjee, Ramesh Chandra
S..rkar, Dipak Dutta, Chotelal Rangwa, Tapan Kr. Banerjee, Jubaraj Paul, Krishna Turi, Sudhir Turi,
Khairul Baser Mollah, Nagnarayan Yadav, Kanai Hazra, Prafulla Bhunya, Kanak Baran Hazra,
[uryodhan Nayak, Bablu Mandal, Sukanta Chakraborty, Subrata Banerjee, Amarnath Hela (Re-
deployed on 5.10.10), Ranjit Das, Sarada Devi, Sukumar Mandal, Bulaki Das, Jagabandhu Nayak,
jagannath Das, Prabir Halder (1).
ar, Chandra Kanta Sasmal, Tarun

udhan Marick, Sanat Kr. Dhara,
Munna Turi.

Main Campus : Tarun Kumar Maji, Rabindra Nath Karmak
Chakraborty, Sanat Kr. Dey, Mahendra Nath Shee, Madhus
Harekrishna Thoyal (Retd.on 31.8.10), Fulchanda Sardar, Kalicharan Turi, Kisson Das,

Kodan Das, Nagaswar Das, Rajbrat Ram, Rajkumari Balmiki, Tapas Chakraborty.

Acharya J.C.Bose Biotechnology Innovation Centre

(Madhyamgram Experimental Farm)

Sr. Professor (Chairman till 28.02.2011), Dr. S. Raha Director &

Faculty : Dr AN Lahiri Majumder,
ecutive Chairman (from 1.3.201 1),Dr.P K

Chairman (from 1.32011)DrPK Saha, Scientist and Ex

Chakrabartty (CSIR-ES), Dr S K Datta ( CSIR-ES).
Lab) : Dr Supriya Roy, Dr Sutanu Maji, Dr. Gargi Biswas, Mr.Asis Dalal,
dipta Roy, Mr.Prabir Banerjee, (Field) : Mr Pulak Roy, Mr Rakhal Jana,
Senapati, Mr Raj Kishore Lenka, Mr.Rabin Talukdar, Mr. Laxmi Kanta

Kisku, Mr.Mahesh Dasgupta

Supporting Staff : (
Mr.Atanu Deb, Mr.Su
Mr Sukumar Das, Mr Subhas
Pradhan, Sk.Inal Ali, Mr Bhanu
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Biochemisty
¥ Departm
Facuity : Dy, B, Bhattacharyya (R . =

Chairman (From o aja Ramanna Fellow), Dr. pj .
8. % [ I. Pln k . 5
Assistant Professor (E;-:r?)é Dr. Rajagopal Chattopadhyayaapfgfgl Chakrabartj, - . Profasses
Parrack, Professor (From 28 ;.01,1 1), Dr. Anuradha Lohia‘Sr Pmsfsor, e kram DSOF'-.
frolesson -04.10), Dr. Subrata Say, Assocfa;te iz'rofese:éorb Dr. Fradip h':
i Dr. Pra ;

St 2 Sinha, s

udents/RA/Project Assistant : Dr. Subhash Haldar, D ha, §

N I.

, Rajkrishna Monde e 'I,S . Nasish Basi,(!7

Singh Grewal, Deb
! adrita  Mukh -
G g3 : erjee, Amit .. ) !
(J::;Zh,;:rg;ﬂ;a )PaL Dipak Kumar f\jlannan(?lljsrs gj Bgf;% Abinit Saha, Avisek le J|a5preet
A7, 0, TanuSree Bh e, ,SUbhanwit S ey Adi\ti
Chakraborty, Bjs attacharyya (Up to 31 2 Sarkar, Sudeshn g
. Biswanat .08.10), i Na Saha
27.09.10), Gopa Dhar ?F:}or;ag?)'o?andeemn Sengupta (Fromj 2{?;(.‘),9[)”;?)) Sl "y, PrabaaT '
(From 23.03.17) 01.11), Chanchal Mallick (From 20 01 nj '}?F’rar;' Kar (From:
) 10 W Fryadarshing
Supporting Staff : " Sag
:D
Chandra Datts {mtire“c"’gang?r{e;n Das, Swapan Kumar Das, Ashim Ku -
Kanjilal, Md, Asrafali Molla S'uczmao)rhSulbhash Chakraborty, Asim Klﬁ;rB;nsrf,l e
/ nshu S, Maity, Basudev Ghoryi odd: Debarati
g Ghoruij, ra

Ranubala Das, A ;
~Atanu Pramanik (From 13.01.11), Bulal Chanda Mongl

Bioinformati

F | | ¢s Centre

Pficfulty. Dr. Pinak Chakrabarti Sr. Professo
otessor, Dr. Subhra Ghosh Dos

r & Scientist In-char
. e, Dr. \
Debjani Roy, Asstt. Professor, oo O 1apash Chandry Ghosh,

tidar, Asstt. Prof
essor, Dr. Zhumur Ghosh, Faculty Fellow, Dr. '

Students: Arumo
. y Pal(upto March Y
1] Und p 0O Ap”l 2010 1
(Soumita Poddar, Tenusrgg“%fatfep;. 2010), Bratati Kahan(upto)' gftd Zléqg;as[.) as}(u e
upto Dec.2010), Sand acharyya, Tina Begum, Kamali + Sucharta. RE
eep Chakraborty, Deya Saha, Arindum Duilt':?ufvfgﬁ ranzt:)k )
ne 2010), Debadrita

Mitra (upto June 20
\ 10), Debipri
Paramita Ghosh (upto Oct. ZO]DO))!a Paul (upto June 2010), siddhi Chaudhur (upto Ma, 2010)

F Biophysics Department
aculty : Dr. Gautam Basu

Students : Saum
. ya Dasgupta, Hi
Chattopadhyay, Dr. Sumang Banerje;”a’ Ganguly,

s I J ; J y M 7 W

Chemistry Department -

Charkarbarty (CSIR L. Professor, Dr. Joyoti
Dr.Pradip Das, A Emeritus Scientist from 21/01/2011) gOtf Jasu, Sr. Professor, Dr. Manas b
» ASSOC. Professor, Dr. Manikuntala + DL K. P. Das, Sr. Professor & Chairrman, R |

Asstt. P '
rofessor, Dr. So Kundu, Sr, Professor, Dr. Jayanta Mukhopadlivay,

umen Roy, Asstt. Professor.

ILIST OF PERSONNEL

studen Joyes De, Priyanka Halder, Victor Banerjee, Srabani Karmakar, Dr. Sujit Ray, Kuldeep
;xumaW' t, Sourav Sanyal, Sambha Gupta, Rajdeep Banerjee, Arnab Bandyopadhyay, Ranjit Kr.
?EuFraJ'apE i, Paulami Rudra, Ranjeet Kumar, Shreya Sengupta, Arun Kumar Sharma, Prantik
5.'Chakfa' arty, Payel Banik, Srijon Kaushik Banerjee, Malay Kr. Sannigrahi, Sanjoy Kr.Sahoo.

Supp° ting Staff: Dr. Aniruddha Aich, Pranab Kr. Dey, Bhabani Prasad Banerjee, Tapas Ghosh,
' handra Konar, Debdas Nandy, Rama Chatterjee, Amarnath Bhatta, Gourav Kr. Roy,

pipak
-;M?F?W“ joy Kundu, Subhas Chandra Paul, Asoke Kr. Maity, Sachchidanand Ram.

Central Instrumentation Facility

Faculty : Dr.Sujoy K. Das Gupta, Professor & In Charge, Dr.T.P. Sinha, Professor

Supp rting staff (Cent. Campus) : Amit Kumar Mahindar, Jaganmay Guin, Jaideb
chattopadhyay, Mrinal Das, Ranjan Kumar Dutta, Smriti Ranjan Maji, Swaroop Kumar Biswas,

Amar ndra Nath Biswas, Sheolee Chakraborty (Ghosh), Alpana Bhattacharya

supporting Staff (Main Campus) : Tapan Datta (redployed to Admn); Gobinda Das;
Shyarnsundar Kundu; Arup Kr.Sen: Subhas Ch. Maikap; Samir Kr. Mukherjee; Pradip Kr. Karmakar;
Tanira Modak Dhar; Ranjit Kr.Ghosh; Debabrata Polley; Sankar Kr. Santra; Saraswati Sarkar Sen

Division of Molecular Medicine

Facuity : Dr. Kaushik Biswas, Assistant Professor, Dr. Tanya Das, Associate Professor, Dr. Kuladip
Jane. Scientiest-C, Dr. Atin Kumar Mandal, Assistant Professor, Dr. Nripendranath Mandal,
Associate Professor, Dr. Subrata Majumdar, Professor, Dr. Anup Kumar Misra, Associate Professor,
Dr. iiahadeb Pal, Associate Professor, Dr. Gaurisankar Sa, Professor, Dr. Parimal C. Sen, Senior

Proiassor and Head, Dr. Parames Ch. Sil, Professor, Dr.

Students : Pallab Ray (Upto 14.01.2011), Santanu Biswas, Pinki Nandi, Gaurav Gupta,
Sw. tilekha Ghosh, (From 01.02.2011), Argha Adhikari, Abhijit Sarkar (From 23.09.2010), Parna
Bhattacharya (from 01.06.2010), Kirti Kajal (From 23.09.2010), Argha Manna (From 20.12.2010),
Nilhil Baban Ghate (From 01.12.2010), Supriya Chakraborty (From 24.09.2010), Joyita Hazra
(From 20.09.2010), Joydeep Roy (From 20.09.2010), Manjari Kundu (From 21.09.2010), Dr.
Aramika Bose (From 08.03.2011) (CSIR SRA, Pool Officer), Anandita Roy (From 01.04.2010),
Swatilekha Ghosh (upto 31.01.2011), Prasenjit Manna (Upto 31.10.2010), Suchismita Mohanty,
Raiib Panchadhayee (Upto 08.03.2011), Parna Bhattacharya (Upto 31.05.2010), Anupam
Ac hikari (From 01.12.2010), Bibhabasu Hazra, Joydeep Das-l (from 01.02.10), Jyotirmoy Ghosh
(from 01.02.2011), Joydeep Das, Saikat Majumdar (From 01.10.2010), Dewan M.S. Hossain,
St ravanti Mukherjee (From 01.08.2010), Gautam Guchhait, Saikat Majumdar (Upto 30.09.2010),
Gautam Guchhait, Abhishek Santra, Anupam Adhikari (upto 30.11.2010), Shravati Mukherjee,
P.bitra Bikas Pal, Sayantan Banerjee, Abhijit Sau, Poulami Khan (From 15.04.2010), Monoranjan
Ghosh, Kuntal Halder, Shibali Das (From 16.09.2010), Shravanti Mukherjee (Upto 31.07.2010),
Barun Mahata (From 08.02.2011), Samik Chakraborty, Samir Ghosh, Abir Kr. Panda, Amrita
Ehattachajee (From 10.02.2011), Sreeparna Chakraborty (From 06.08.2010), Taniya Saha (From
29.09.2010), Deblina Guha (from 20.09.2010), Soumyadip Paul (From 24.01.2011), Shahana
Iitra (From 03.01.2011), Somanjana Khatua (From 03.05.2010 to 30.12.2010), Bidisha Paul

“howdhury (23.11.2010), Bibhabasu Hazra (upto 31.12.09), Surav Dutta, Subhajit Mandal (From ti
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23.
08.2010 to 30.09.2010), Usri Chakraborty (

Shilpi Saha (U
Pto 08.07.2010), Shilpi
11.05.2010 to 30,06 + Shilpi Saha (From 09,0 -
.06.207 07.2010),
Sukhendu Dolyj (Uptoo(;}Argha Manna (Upto 19.12.2010) SJOE:IaShpak anatt
06.2010), Pushpak Bhattacharjee (From g’;andal (from 3
-07.20I| | D

Mazumdar, Santa

_ : nu Kar Maha m

Sam'rGhosh,Sankhadeep oo patra (From 01.12.2010), Dr. Amrita Dutta (f
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Faculty: Dr. KK. Mukherjee (Consultant and resource person), Dr. S.R. Sikdar (DPB), Professor &
Coor linator Rural Biotechnology Programme

suprorting Staff: Mr. Sobhan Roy Chowdhury (Senior Technical Assistant on contract), Sk.

Ansor Ali (Mali)

Microbiology Department

Faculty: Dr. Sujoy K. Dasgupta, Professor, Dr. Tapan K. Dutta, Assoc. Professor, Dr. Wriddhiman

Ghosh, Faculty Fellow, Dr.Sibaji Raha, Director & Chairman
students : Arnab Basu, Madhumita Roy (upto 31/08/10), Boudhyan Bandhopadhyay, Joyita
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(0-.01.11), Soniya Chatterjee (from 03.01.11 ), Joydeep Chakrabarty (from 11.03.1 1)

Supporting Staff: Biswanath De Sarkar, Provat K. Chattopadhyay, Saifullah Gazi, Debashis

S rkar, Prabir Halder, Dilip Bhattacharyya, Ramesh Prasad, Robin Paul, Narayan Patali.

Physics Department

Faculty: Dr. Somshubhro Bandyopadhyay, (Physics/CAPSS), Asstt. Professor, Dr. Indrani Bose,

<\ Professor & Chairperson, Dr. Barun Kumar Chatterjee, Sr. Professor, Dr. Supriya Das,
(Physics/CAPSS), Asstt. Professor, Dr. Sanjay Kumar Ghosh (Physics/CAPSS), Assoc. Professor, Dr.
'hruba Gupta, (Physics/CAPSS), Asstt. Professor, Dr. Dipankar Home (Physics/CAPSS), Sr.
Frofessor, Dr. Amitabha Mitra, (Physics/CAPSS), Assoc. Professor, Dr. Sibaji Raha, Sr. Professor &
Director, Dr. Rajarshi Ray, (Physics/CAPSS), Asstt. Professor, Dr. Swapan Kr. Saha, (Physics/CAPSS),

Professor, Dr. Tripurari Prasad Sinha, Professor, Dr. Achintya Singha, Faculty Fellow.

scientist/RA: Prof. Parthasarathy Ghose, Senior Scientist, Dr. Partha S. Joarder, Dr. Ajay Kumar
Singh, Dr. Sandhya Dey (Mandal), Dr. Samita Saha, Dr. Purnendu Chakraborty, Dr. Rajesh Gopal,

Dr. Alok Kr.Pan, Dr.Rupa Sarkar, Dr. Alo Dutta.

Student: Atanu Maulik, Prasanna Kumar Mandal, Anirban Lahiri, Sarbani Maju
ndrahas Bharti, Goutam Manna, Soumitra Maity, Subhasis Samanta,
wita Majumder, Sayan

mder, Amit Pal,

S()RS, Sayantri Ghosh, Cha
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AUDITORS' REPORT

To the Members of the Council of the Bose Institute, Kolkata

We have audited the attached Balance Sheet of the Bose Institute as on 31" March, 2011
and also the Income and Expenditure Account and Receipts & Payments Account for the
year ended on that date annexed thereto. These financial statements are the
responsibility of the management of the Institute. Our responsibility is to express an
opinion on these financial statements based on our audit.

We conducted our audit in accordance with auditing standards generally accepted in
India. Those standards require that we plan and perform the audit to obtain reasonable
assurance about whether the financial statements are free of material misstatements.
An audit includes examining, on a test basis, evidence supporting the amounts and
disclosures in the financial statements. An audit includes assessing the accounting
principles used and significant estimates made by the management, as well as
evaluating the overall financial statements presentation. We believe that our audit
provides reasonable basis for our opinion.

On the basis of our audit as indicated in paragraph 1.0 above and subject to our Audit
Observations (Annexure-I) we report that:

i, We have obtained all the information and explanations which to the best of our
knowledge and belief were necessary for the purpose of our audit.

ii. In our opinion, proper books of account as required by law have been maintained
by the Institute so far as appears from our examination of those books:

ii. The Balance Sheet, Income & Expenditure Account and Receipts & Payments
Account dealt with by this report are in agreement with the books of account.

iv. The Balance Sheet Income & Expenditure Account and Receipts and payments
Account dealt with by this report have been prepared in the specified form
applicable to Central Autonomous Bodies (NPOs) and in accordance with
applicable accounting standards issued by the ICAl, except as stated in our Audit
observations (Annexure 1, Srl.No. 1) attached herewith.

v. In our opinion and to the best of our information and according to the
explanations given to us, the said accounts read with the schedules 1to 18
enclosed thereto and subject to our comments in Audit Observations as stated
above, give the information in the manner so required and give a true and fair
view.
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M. Saha & Co.

Chartered Accountants

ANNEXURE 1

AUDIT OBSERVATIONS

Statements of the reporting Institution have not been prepared in
(Non Profit

The Financial
accordance with the prescribed Form for Central Autonomous Bodies

Organizations and similar Institutions) in the following cases

iy The management of the Institution has charged Rs. 9,59,54,598/- in its Revenue
Accounts on account of Capital Expenditure made during the year which is in contrary
to the prescribed Form. According to management contention the Grant received by
the Institution does not contain any bifurcation for recurring and non-recurring
expenses and hence the entire grant has been recognised as income and credited to
Income and Expenditure Accountand correspondingly the capital expenses met outof
the grant money are claimed as expenses in the Income & Expenditure Account.This
system of accounting has been followed by the management consistently over the
yearswhichinfactthe generally accepted accounting principle.

ii) Depreciation on fixed assets have been shown by way of netting off from Capital Fund
instead of charging the same to Income and Expenditure account as mentioned in the
prescribed Form. Depreciation for the year of Rs. 5,43,78,993.30 has been shown as
deduction from Capital Fund. According to management contention, since Capital
expenditure made out of grant money have been charged to Income and Expenditure
Account, hence the depreciation has been shown by way of deduction from related
fixed assets and correspondingly the same has been deducted from Capital Fund.This
system of Accounting which is in accordance with the generally accepted accounting
principles hasbeen followed by the managementover the years.

iii) Statutory Liabilities have not been segregated between a) overdue and b) others as
required by the Prescribed Form.

iv) Serial no 7 of the Fixed Assets Schedule (Sch- 8) prescribed separate account for
“Computer/Peripheral” which has not been done and purchases of Computers are
shown under“Apparatus & Equipment”

v) Segregation of Sundry Creditors between goods and others has not been made and
the entire Sundry Creditors for both goods and others have been shown under”“Sundry
Creditors”

Fixed Assets Register:

Fixed Assets Register was not made available to us for our verification. Assets purchased
out of grants for different Projects were shown under the head “Projects”and not taken in
total Fixed Assets Schedule on the plea that those Fixed Assets do not belong to the
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Institute and will be accounted for onl
Fixed Assets Register for the
Verification of the Fixed assets
made. Identification Marks w.
physical verification, no provi

y on termination of the p oject

“Projects” those assets could p, TGS
purchasedduringtheyearunder lithave hear
ere not found on the Fixed Assets. |1 the abse b
sionforimpairmentofFixedAsset.\: ; s
3. ContingentLiabilities:

In the absence of relevant papers and lawyer's opinion on the si

(Case No: 274 of 2009) and Tarun Chakrabarty (MAT No: 1436 7 -
Liability could not be ascertained.

4. PriorPeriod Adjustments:

The following payments were made du
debited to expense head on cash ba
financial statements-

ring the financial year und

"audit and haya!
sis as the same were not pr

vided for ijn.

i S
i) ArrearD.A.ofRs.1 8,03,689/-forthem

onths of January to March, 2110 as per-o_f’f-f“‘I
dated 31.03.2010.

i) Arrear 6" C.P.C.A/C of Rs. 7,05,619/- being arrear salary /D.A.for
orderNo 72/10dated 02.02.201 0,03.03.2010and 10.03.2010.

Unascertained & Unpaid Statutory Liabilities:

nos. staff vide
5.

In cases of the following statutor

2011 some amounts stjll remainu
wise details-

y liabilities out of the ledger balasices as on 31% )
npaid for which the management i vetto produc

SI.No. | Nature of Liabilities Balance as on Paid during Unpai" i/
31.03.2011 the FY.2011-12  Unascerts
| Party Income Tax
Deducted at Source 2,37,164.00 2,03,840.00 | 333
Il | Sales Tax 1,39,631.00 1,05,165.00 334
Il [ Profession Tax 6,135.00 1,370.00
3,08,100
IV | Labour Welfare Cess i 3,08,100.00 | 0.00 | )

The management is re
of thesame.

Insurance on House Building Loan:

Ry

d Vel
- T ken BY
Insurance covers of the building or flats purchased out of House Buildinc: Loans ta

staff were notavailable for verification.

quested to ascertain the liabilities immediately ar:< make paymes

|

8.

5

= ipt by
it Price in receip .
— , lier | Description Indian el
‘Name of th: Supp - nt | US Dollars
' of Equipme Currency
(Rs)

| Thermo Electron LED

GmbH, Rol ert Bosch
l - Strasse 1, 063505,
Langenselliold,
Germany

Pel‘\Sid

Notru
theal

imp

out of total work in progress of r222359}3~gai“°“t of suchRs.1,37,69,690.60:
i rtof equipmentinp .
involvesimpo

detail A
. received 0 . nees |

behe; axtent depreciation has been under pro

what =

n&Provident Fund:

ral

i ion Fund and Gene

. ion Fund, Contributory Pensl Blan for
: Institute Pension Fund, Lon d Investment

stdesd Oftr;erf :\isilable for verification.There is nDBStnlJ(thliJ;:d Deposits

g Fl::;:d st and investments have been kept with Ban

sresaid Fun

. i ress:
ortof EquipmentinProg 5942260 as on 31.03.2011 Rs. 1,37,69,690.60

n i ich no necessary
tains to balance brought forward since last year forw

7.15,694.60 pertat h e

RS. " Dy

i iy
ments have actua
d. It is not ascertainable whether such I?Slu1?or o determine (o
A produceU- der these circumstances it is not possible
nde

u or

Date of actual

- L/C date
Pricein

18.07.11

03.11
1,17,98,742 085211FLCS0016 | 22
Electronic .

Spectrometer

2,65,120
Super-speed | 27,000
Refrigerated
High Speed
Centrifuge

[ ==

01.06.2011

12,14,254 085211FLC0O015 17.03.2011

' TOTAL
|

1,30,12,996

10.

. - for
sidered as expense
ioments have beencon ) lier has
iturei ion to the above equip . he foreign supp
e expend|tur? Icri‘ rer:é(\jt;r audit as the Letter of Creditin ‘CE"Vou-rnog]c tz:after the Balance Sheet
the current period u d the events occurr! = llowed
ithin the year an ; icy is being follow
sy beer oEene?uV;/lltirr:gort I\Xoreoverthe same accounting policy
date confirms the ac . ears.
by the reporting Institution consistently overthey

Advances:

. iven to parties other
1,21,090/- was given . <ed
5427/-,a sum of Rs 1,21, mentis advise
Ok: o tof‘;al iidvir?:t‘fsa?; Ezzngmzfarried forward over the years.The manage
than staff and whi

i i iately.
te take necessary stepsto adjustthe same immediately
Uradjusted Earmarked Funds:

il
1. balances of Counci
49/- as on 31.03.2011, d of Rs.
ds of Rs.30,6391,9 ) ment Fund o
Out of total Earmar;(;d gg/n Other Funds Rs. 46,27,079.00/ 'Ogg\éﬂir:wave been brought
I; n6d0(5) f29R:>./ 9agr;zctizllnfra.struc’ture Development Fund Rs.63,30,000.
r-) ! 1 a
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forward from lastyear.The managementis yet to produce the purpose of carr
KOLKATA

such Fundbalances without adjusting the same with expenses made.
11.  Gratuity:

yingfowarg

BALANCE SHEET AS AT 31° MARCH, 2011

Gratuity has been accounted for i ichisi
on cash basis on actual payment which is in contr. v to e

AS-15 issued by the Institute of Chartered Accountants of India. No

As At

. approved Gratyi
Fugq Tas been set up and no provision for Gratuity has been made during the year | .I .k::lIty Schedules e
audit.In the aF)sence of actuarial valuation the provision for Gratuity required for the 3 31032300 31.03.2010
and the total liability as 31" March 2011 could not be ascertained &
12. U . CAPITAL FUND AND LIABILITIES
. Unreconci .
nciled Bank Balances: CAPITAL FUND 1 412,915,986.17 | 371,286,121.47
':42“3%6‘;‘(02{55 Tﬁ:;?]29~93 (Dr) included in Loans, Advances and other assets of Rg EARMARKED FUNDS 2 306,391,949.42 283,620,181.31
105,063, ch-7) and Rs. 6,04, i ; P i i
53160,689.60 (Sch-3) have b 04,388 (Cr) included in Total other liabilities of Rs. CURRENT LIABILITIES 3 415,150,505.94 91,892,254.02
O0,083.601 have been shown under the head “Bank Suspense A/c” and Jank o o '
suspense Project A/c"respectively which are pending for reconciliation. ' TOTAL B 1,134,458,441.53 | 746,798,556.80
ASSETS
hFor M.Saha & Co. FIXED ASSETS 4 432,201,209.95 390,625,605.25
i Chart :
Place :Kolkata ered Accountants INVESTMENTS-FROM 5 100,485,197.15 98,868,985.15
Date:17.10.2011
Sd/- EARMARKED FUNDS
(DEBI‘I\DI;rStTefAHA) INVESTMENTS- OTHERS 6 168,377,394.24 147,689,932.13
MEM.NO:061398 CURRENT ASSETS, LOANS, ADVANCES ETC. 7 433,394,640.19 109,614,034.27
FRN:305135E TOTAL 1,134,458,441.53 746,798,556.80
SIGNIFICANT ACCOUNTING POLICIES 17
NOTES ON ACCOUNTS 18

Place :Kolkata

Date: 17.10.2011
Signed in terms of our separate

Report of even date.

For M. Saha & Co.
Chartered Accountants

Sd/- Sd/- Sd/-
(T.K.Ghorui) (Prof. S.Raha) (Subir Sen)
Officer on Special Duty Director Accounts Officer Sd/-

DEBARSHI SAHA

Sd/- Sd/- Sd/- PARTNER
% (P.C.Das) (Umesh) (A.Mukherjee)
E Audit & Finance Officer Accounts Officer Accountant
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35,408.00
54,447.00
19,042,447.00 |

35,408.00

IASTA - 2010

251,942.00

251,942.00

IASTA - 2010

54,447 .00
18,281,468.00

Payable to Institute Staff
Liability

51,930.00
23,708,380.00

51,930.00
23,150,865.00

Payable to Institute Staff

Liability

760,979.00

557,515.00

19,900.00

19,900.00

Receivable from party

200.00
40,000.00
40,000.00

200.00
40,000.00
40,000,00
82,500.00

Payable to Party

8,446.00
22,928.00

458,407,096.00

8,446.00
22,928.00

UK - IERI Prog IISC - Bangalore

Registration Fees

Fair FD

"

Laboratory Caution Money
Library Caution Money

459,407,096.00

82,500.00

27,024,310.00

Advance recovery from security staff
Marging Cum FD

25,906,022.00

25,906,022.00
11,500,943 .48

Marging Cum FD

27,024,310.00

91,211,992.19

1,087,132,816.74  1,129,692,465.61 2,216,825,282.35|

79,711,048.71

1

Closing Balance

TOTAL

1,436,058.00 1,436,058.00

1,087,132,816.74 1,129,692,465.61 2,216,825,282.35

Payable to Pension Fund

TOTAL

Place :Kolkata

Date :

Signed in terms of our separate
Report of even date.

Sd/-

(Subir Sen)
Accounts Officer

Sd/-
(Prof.S.Raha)

Sd/-
(T.K.Ghorui)
Officer on Special Duty

For M. Saha & Co.
Chartered Accountants

Director

Sd/-
DEBARSHI SAHA

Sd/-
(A.Mukherjee)

Sd/-

(Umesh)
Accounts Officer

Sd/-
(P.C.Das)
Audit & Finance Officer

PARTNER

Accountant

e
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Office :

P-36, Radhabazar Street, 4th Floor,
Room No. 58, Kolkata-700 001

& :(0) (033) 2225-3615,2455-1236
E-mail : msaha_co@yahoo.com

M. Saha & Co.

M( Chartered Accountants

AUDITORS' REPORT

We have audited the attached Balance Sheet of Bose Institute, Governing Body, 93/1, Acharya
Prafulla Chandra Road, Kolkata 700 009 as at 31" March, 2011 and also Income and
Expenditure Account for the year ended on that date annexed thereto. These financial
statements are the responsibility of the Bose Institute, Governing Body's Management. Our
responsibility is to express an opinion on these financial statements based on our audit.

We conducted our audit in accordance with auditing standards generally accepted in India.
Those standards require that we plan and perform the audit to obtain reasonable assurance
about whether the financial statements are free of material misstatements. An audit includes
examining, on a test basis, evidence supporting the amounts and disclosures in the financial
statements. An audit includes assessing the accounting principles used and significant
estimates made by the management, as well as evaluating the overall financial statements
presentation. We believe that our audit provides reasonable basis for our opinion.

We observed that -
1. FIXED ASSETS

Fixed Assets Register showing full particulars including quantitative details and situations of
Fixed Assets was not made available to us for our verification. Physical verification of Fixed
Assets has not been conducted during the year under audit. According to last year's Auditor's
Report Fixed Assets were not depreciated as per Accounting Policy. In our opinion as the
Balance Sheet and Income and Expenditure Account and Receipts & Payments Account of the
Governing Body are consolidated with the Financial Statements of the Bose Institute, hence
the Accounting Policy of the Governing Body should be in consonance with that of the Bose
Institute. In the absence of Fixed Assets Register, the year of origin of the Fixed Assets could not
be determined and as a result how much depreciation over the years (including the year under
audit) has not been provided for could be ascertained. We recommend that the management
should immediately identify the Fixed Assets and take proper steps to value them as according
to management information the Fixed Assets have been acquired for more than 10 years and
the same have reached their scrap value.

2.INVESTMENTS

Investment Register showing details of Investments, interest received and/ or accrued, closing
balance as on 31" March of every year, has not been maintained. Physical verification of the
scripts has been made and a list of Term Deposit with State Bank of India, Calcutta Main Branch
has been submitted for our verification. Further, the share certificates of 843 Nos 7.5%
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30 preference shares of CESC Ltd. were not available for verification. Dividend on Prefereri e
Shares has not been accounted for.

l 3.ADVANCES

The detail list of Festival Advance Rs 9,300/- and Advance to staff Rs. 16,820/- were n:.t
available. While the Festival Advance of Rs. 10,000/- was adjusted during the year, Advance (o
staff has not been adjusted at all during the year under audit.In the absence of list of advanc: -
we are unable to ascertain the realisability of the advances

4. CASHIN HAND

The cash in hand balance as on 31% March 2011 of the Governing Body of Rs.8,150.05 is san:»
as the cash balance as on 31" March 2010 as per the last year audited Balance Sheet. No Cash
transactions were noticed during the year under audit. The management of the Governing

Body did neither produce any physical cash balance certificate nor we were able to physically
verify the actual cash balance.

5.In our opinion and to the best of our information and according to the explanations given to
us subject to the effect on financial statement of matters referred to in the precedin
paragraph and the financial statements give a true and a fair view in conformity with the
accounting principles generally accepted in India:

i) Inthe case of Balance Sheet, of the state of affairs of Bose Institute, Governing Body a:
at 31" March, 2011;

and

i) In the case of Income and Expenditure Account, of the surplus of income over
expenditure for the year ended on that date.

For M.Saha & Co.

Chartered Accountants
Place:Kolkata
Date:17.10.2011 Sd/-
(DEBARSHISAHA)
Partner

MEM.NO:061398
FRN:305135E

* 1‘\'

BOSE INSTITUTE (GOVERNING BODY)
93/1, Acharya Prafulla Chandra Road, Kolkata - 700009

BALANCE SHEET AS AT 31st MARCH 2011

Audit & Finance Officer

Accounts Officer

Accountant

FUNDS & LIABILITIES Schedule No. Ason Ason
31/03/2011 31/03/2010
Rs. Rs.
CAPITALFUND
AS PER LAST ACCOUNT 2,317,833.36 2,317,833.36
ACHARYA JC BOSE CENTENARY FUND
AS PER LAST ACCOUNT 1,599,768.40 1,599,768.40
SPECIAL FUND
AS PER LAST ACCOUNT 6 3,027,310.96 3,027,310.96
DEPOSITS & OTHER LIABILITIES 1,120,273.66 1,045,801.66
I TOTAL 8,065,186.38 7,990,714.38
PROPERTIES & ASSETS
FIXED ASSETS
AS PER LAST ACCOUNT 1 2,374,712.85 2,374,712.85
INVESTMENTS
AS PER LAST ACCOUNT 2 3,776,367.73 3,776,367.73
RECEIVABLE &DEPOSITS
AS PER LAST ACCOUNT 32,795.00 42,795.00
CASH & BANK BALANCES 4 779,207.37 640,475.37
INCOME & EXPENDITURE A/C
EXCESS OF EXPENDITURE OVER INCOME 1,102,103.43 1,156,363.43
TOTAL 8,065,186.38  7,990,714.38
Place : Kolkata
Date : 17.10.2011
Signed in terms of our separate
Report of even date.
For M. Saha & Co.
Chartered Accountants
Sd/- Sd/- Sd/-
(TK.Ghorui) (Prof.S.Raha) (Subir Sen)
Officer on Special Duty Director Accounts Officer Sd/-
DEBARSHI SAHA
Sd/- Sd/- Sd/- PARTNER
(P.C.Das) (Umesh) (A.Mukherjee)
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BOSE INSTITUTE

93/1, ACHARYA PRAFULLA CHANDRA ROAD

KOLKATA-700 009

COMPLIANCE REPORT OF THE INSTITUTE ON THE AUDIT OBSERVATIONS
FINANCIALYEAR 2010-11

Sl.
No.

Audit Observations

The management of the Institution has charged Rs.
9,59,54,598/- in its Revenue Accounts on account of
Capital Expenditure made during the year which is in
contrary to the prescribed Form. According to
management contention the Grant received by the
Institution does not contain any bifurcation for recurring
and non-recurring expenses and hence the entire grant
has been recognised as income and credited to Income
and Expenditure Account and correspondingly the
capital expenses met out of the grant money are claimed
as expenses in the Income & Expenditure Account. This
system of accounting has been followed by the
management consistently over the years which in fact
the generally accepted accounting principle.

Replies

The observation is self explanatory.
Bose Institute does not receive the |
Grant-in-Aid separately for capital
and revenue expenditure and
therefore procurement of all the
items including capital expenses is
debited to the income and|
expenditure account to ensure the
comparability of Grant-in-Aid with
the expenditure incurred there from. I

(i)

Depreciation on fixed assets have been shown by way of
netting off from Capital Fund instead of charging the
same to Income and Expenditure account as mentioned
in the prescribed Form. Depreciation for the year of Rs.
5/43,78,993.30 has been shown as deduction from
Capital Fund. According to management contention,
since Capital expenditure made out of grant money have
been charged to Income and Expenditure Account,
hence the depreciation has been shown by way of
deduction from related fixed assets and correspondingly
the same has been deducted from Capital Fund. This
system of Accounting which is in accordance with the
generally accepted accounting principles has been
followed by the management over the years.

(iii)

The policy is being consistently |
followed year after year. Depreciatiol:

being non cash item and not taken i ‘
Income and Expenditure Accoun:
facilitates the comparison of Grani
in-Aid with the expenditure incurrec
there from.

Statutory Liabilities have not been segregated between
a) overdue and b) others as required by the Prescribed
Form.

Noted for compliance during 2011 |
12 and will be segregated

accordrgly. |

-
— By

(iv)

Serial no 7 of the Fixed Assets Schedule (Sch- 8)
prescribed separate account for “Computer/Peripheral”
which has not been done and purchases of Computers
are shown under“Apparatus & Equipment’,

Noted for compliance durihg 2011
12 and will be segregated
accordingly.

B i S A A e T T P s L E R L R R

l.]
1
1
|
|
1
'

Segregation of Sundry Creditors between goods and
others has not been made and the entire Sundry
Creditors for both goods and others have been shown
under“Sundry Creditors’

" The entire Sundry Creditors is for the
procurement of goods and services.
However, attempts will be taken to
bifurcate the Sundry Creditors
during 2011-2012 as suggested.

Fixed Assets Register :

Fixed Assets Register was not made available to us for
our verification. Assets purchased out of grants for
different Projects were shown under the head “Projects”
and not taken in total Fixed Assets Schedule on the plea
that those Fixed Assets do not belong to the Institute
and will be accounted for only on termination of the
Project. In the absence of Fixed Assets Register for the
“Projects” those assets could not be identified. Physical
Verification of the Fixed assets purchased during the year
under audit have been only been made. Identification
Marks were not found on the Fixed Assets. In the absence
of proper physical verification, no provision for
impairment of Fixed Assets could be made.

Fixed asset register is being updated.

Contingent Liabilities :

In the absence of relevant papers and lawyer's opinion
on the suits filed by Kalipada Das (Case No: 274 of 2009)
and Tarun Chakrabarty (MAT No: 1436 of 2008) the
Contingent Liability could not be ascertained.

Observation is self explanatory,
hence no comment.

=

Prior Period Adjustments:

The following payments were made during the financial
year under audit and have been debited to expense head
on cash basis as the same were not provided for in last
year's financial statements-

Arrear D.A. of Rs. 18,03,689/- for the months of January to
March, 2010 as per office order dated 31.03.2010.

Arrear 6 C.PC. A/C of Rs. 7,05,619/- being arrear salary
/D.A. for 30nos. staff vide officer order No 72/10 dated
02.02.2010,03.03.2010 and 10.03.2010.

Bose Institute follows the hybrid
accounting system. The expenditure
of Salary is booked on Cash Basis.
Hence, the arrears are not provided
as liability in the books of accounts.
Rather, it is booked on payment
basis.

Unascertained & Unpaid Statutory Liabilities:

In cases of the following statutory liabilities out of the
ledger balances as on 31" March 2011 some amounts still
remain unpaid for which the management is yet to

Exercise has been initiated to
identify the unpaid amounts and
deposit the same at the earliest.

produce year-wise details-




20

o

SI. | Nature of Balance as on Pﬁduring Unpaid /
No.| Liabilities 31.03.2011 the FY. |Unascertained
2011-12 Balance
| | Party Income 2,37,164.00 | 2,03,840.00 33,324.00
Tax Deducted
at Source o
Il | Sales Tax 1,39,631.00 | 1,05,165.00 33,466.00
Il | Profession Tax 6,135.00 1,370.00 4,765.00
IV | Labour Welfare
Cess 3,08,100.00 0.00 3,08,100.00

6 Insurance on House Building Loan:

Insurance covers of the building or flats purchased out of
House Building Loans taken by staff were not available
for verification.

The records are being updated to
produce before the next audit.

Pension & Provident Fund:

No trust deed of the Bose Institute Pension Fund,
Contributory Pension Fund and General Provident Fund
were available for verification. There is no structured
Investment Plan for the aforesaid Funds and investments
have been kept with Banks Fixed Deposits.

Import of Equipment in Progress:

Out of total work in progress of Rs. 3,99,59,422.60 as on
31.03.2011 Rs. 1,37,69,690.60 involves import of
equipment in progress. Again out of such Rs.
1,37,69,690.60:

Rs.7,56,694.60 pertains to balance brought forward since
last year for which no necessary details were produced. it
is not ascertainable whether such Equipments have
actually been received or not. Under these circumstances
it is not possible for us to determine to what extent
depreciation has been under provided.

Rs.1,30,12,996/- was shown as addition in Import of
Equipment in Progress for the year under audit for which
the necessary details are enlisted below:

The expenditure in relation to the above equipments
have been considered as expense for the current period

Institute has GPF, CPF and Pension
Scheme based on CCS (Pension Rules
1972) and duly approved by the DST.
Draft Trust Deed in respect of GPF for
the employees prior to 01-01-2004 is
under consideration of the
appropriate authority for execution.
In the absence of Trust, the fund is
being invested in Fixed Deposits with
Nationalised Banks and is earning
sufficient interest to pay the interest
on GPF and CPF.

a) Administrative exercise has been
initiated to identify the
equipments for capitalization and
will be ready for production
before the next audit.

b) The observation is self
explanatory, hence no comment.

pg
&
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under audit as the Letter of Credit in favour of the foreign
supplier has already been opened within the year and
the events occurring after the Balance Sheet date
confirms the actual import. Moreover the same
accounting policy is being followed by the reporting
Institution consistently over the years.

Name Description |  Price Pricein |L/CNo.| L/C | Date of
of the of inUS Indian date actual
Supplier Equipment | Dollars | Currency receipt

(Rs) by Bose

Institute

(i)Mfs Bruker | Electronic

2,6512011,17,98,742| 8521 |22.03.11 | 8.07.11

Biospin Spectro- 1FLC
International, | meter S0016
Switzerland
(i) Thermo | Super- 7,000 | 214,254 | 8521 | 7.03.11 | 1.06.11
Electron speed 1FLC
LED GmbH, | Refri- 0015
Robert gerated
Bosch - High
Strasse 1, Speed
D63505, Centrifuge
Langensel
bold,
Germany
TOTAL 1,30,12,996
9 Advances:
Out of total advances of Rs. 19,65,427/-, a sum of Rs | Noted for compliance at the earliest
1,21,090/- was given to parties other than staff and | and will be produced before the next
which are being carried forward over the years. The | audit.
management is advised to take necessary steps to adjust
the same immediately.
10 Unadjusted Earmarked Funds:

Out of total Earmarked Funds of Rs. 30,63,91,949/- as on
31.03.2011, balances of Council Fund of Rs.99,42,791.00/-
, Other Funds Rs. 46,27,079.00/-, Development Fund of Rs.
8,56,05,296/- and Infrastructure Development Fund Rs.
63,30,000.00/- have been brought forward from last year.
The management is yet to produce the purpose of
carrying forward such Fund balances without adjusting
the same with expenses made.

All these funds have been created for
specific purpose. Unless the
expenditure is made for the purpose
for which these have been created, it
will be carried forward.

11

Gratuity:

Gratuity has been accounted for on cash basis on actual
payment which is in contrary to AS-15 issued by the
Institute of Chartered Accountants of India. No approved
Gratuity Fund has been set up and no provision for

Institute follows the policy of
treating the expenditure on Gratuity
on Cash Basis and is being followed
consistently year after year.
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Gratuity has been made during the year under audit. In

the absence of actuarial valuation the provision for
Gratuity required for the year and the total liability as 31*
March 2011 could not be ascertained.

12

Unreconciled Bank Balances :

A sum of Rs. 46,029.90 (Dr.) included in Loans, Advances
and other assets of Rs. 54,63,563.04(Sch-7) and Rs.
6,04,388 (Cr.) included in Total other liabilities of Rs.
53,60,689.60 (Sch-3) have been shown under the head
“Bank Suspense A/c” and “ Bank suspense Project A/c”
respectively which are pending for reconciliation.

The matter has been taken up with
the bank to reconcile. As socon as it

will be reconciled, the same will be |

given effect to.

X

LTI

Acharya Jagadis Chandra Bose Triennial Gold Medal Lecture 2011 was held on 3rd January, 2011.
The prestigious lecture was delivered by Prof. Sir Roger Penrose, Emeritus Ro.use Ball Profes.sor of
Mathematics, University of Oxford, Oxford, United Kingdom, entitled “From Microwaves to Biology
and Conscious Life”.




