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“....I Offer My Salutation’’

4
~Y | ortunately there are some  fewmen
\ ) ! - ) = . 0 . -
among us who can claim fellowshi P with the

aristocracy in the realm of science, and can be

expected to make splendid this ceremony
with the wealth of their thoughts. I can only
bless this institution from that obscure distance where
the multitude of the uncared-for gencrations of this
country have helplessly drifted to thie pitiless toil of
primitive land-tilling. I offer my salutation to the
tlustrious founder of this institute, Aumb ly sitting by
those who are deprived of a sufficiency of that
Knowledge which onfy can save them from the
desolating menace of scientific devilry and from the
continual drainage of the resources of life, and I
appeal to this institute to bring our call to science
herself to rescue the world from the clutches of the
marauders who betray her noble mission into an

unmitigated savagery.

- %

J. C. Bose Memorial address by Rabindra Nath Tagore,
30th Nov, 1938
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The Bose Institute

The Bose Institute was founded by Sir Jagadis Chandra Bose in 1917 for the
advancement of science and dissemination of knowledge. The Institute has
served the nation for the past 90 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 working in Biological, Biomedical and
Physical Sciences, in the departments of Physics, Chemistry, Botany,
Microbiology, Biochemistry and Biophysics, and the research sections on
Plant Molecular & Cellular Genetics, Animal Physiology, Immunotechnology,
Environmental Science and Astroparticle Physics & Space Sciences. Besides,
there are service centres like Sophisticated Analytical Instrument Facility,
Bioinformatics Centre, Library, Workshop, etc. In addition, the Acharya
J.C.Bose High Altitude Research Centre at Darjeeling and experimental field
stations at Falta, Madhyamgram and Shyamnagar are parts of the Institute.

' The scientific facilities available in the institute are also used by scientists trom
several universities and research centres in the country.
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90" Foundation Day Celebrated

The 90" Foundation Day of Bose Institute was celebrated on 30" November 2006. Prof. V.S. Ramamurthy,
DAE Homi Bhabha Chair Professor, Inter-University Accelerator Centre, New Delhi graced the occa-
sion as Guest of Honour and delivered 68" Acharya Jagadis Chandra Memorial Lecture on Manage-
ment of intellectual property assets in large, multi-disciplinary research and development insti-

/| tutions. On this occasion Sir Nilratan Sirkar Prize 2006, was awarded jointly to Mr. Rudra Prasad

& Saha, a Senior Research Fellow, Department of Biochemistry and Mr. Sankar Bhattacharyya, a Senior

2 Research Fellow, Animal Physiology Section. Prof. B.B. Biswas Outstanding Student Award 2006,

ao| | : was presented to Ms. Lily Goswami, a Senior Research Fellow, PMCG Section. The days celebration

A ' was started with floral offerings and garlanding of SAMADHI and BUST of Acharya J.C. Bose at both

I the campuses of the Institute. Prof. Sibaji Raha, Director, Bose Institute, delivered welcome address

and presented Institute Report.
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Management of the Institute

The Bose Institute is a grant-in-aid autonomous institution under the Department of Science
and Technology (DST). Ministry of Science & Technology, Government of India. Ithasa
Governing Body with Prof. P. Chakrabarti as its secretary and eleven other members including
the Director. The management of the Institute is vested in the Bose Institute Council that has
18 members including the Secretary, DST, Govt. of India. The Institute also has a Finance
Committee responsible for the financial policies and management.

Members of the Governing Body

Prof. R.N. Chakravarti
Prof. Debi Chakravarti
Prof. S.N. Chatterjee
Shri Somnath Sanyal
Prof. D. Banerjea

Dr. Anutosh Chatterjee
Dr. Manish Chakraborty
Mr. D. Mandal

Shri Dilip Bhattacharyya
10. Prof. Parul Chakrabarti - Secretary
11. Director, Bose Institute

12. Shri Debabrata Bose
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Members of the Council
1. Dr. Manish Sekhar Chakraborty
Shri D.Mandal Nominees of the
Prof. R. N. Chakravarti Governing Body
Prof. (Mrs.) Debi Chakravarti %
Shri Somnath Sanyal
Prof. S.N. Chatterjee
M. Dilip Bhattacharyya
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8. Secretary, Department of Science & Technology, Government of India
or his nominee
9. Ditector General, C.S.I.R. or his nominee
24 10. Joint Secretary and Financial Adviser, Department of Science and Technology, Govt.
' of India or his nominee
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[T. A Representative of the Lok Sabha

i 2. Principal Accountant General (A & E), West Bengal

I 3. Secretary. Higher Education (Nominee of the Govt. of West Bengal)

I+ Municipal Commissioner. Representative of the Calcutta Municipal Corporation
I5. Director. Bose Institute — Ex-officio

16. Dy. Director, Bose Institute — Ex-officio

I'7. Dr. Amit Roy - Two Scientists from outside
[8. Prof. Aloke Bhattacharyya “West Bengal, nominated by
DST. Govt. of India.

Annual Report

Biochemistry

The department was created in 1974. Since its inception, the research activities of the department
have been directed primarily towards an understanding of the process of gene expression n
plants and bacteria. In the late eighties, these studies were continued using the recombinant DNA
technology, and several new research programmes were initiated. including plant and animal
biotechnology. cell cycle regulation in budding yeast and Entamocba histolytica.

structure-activity relationships of gene regulatory proteins. In recent years the elucidation of
protein structures using X-ray crystallography and NMR spectroscopic methods. studics aimed
at understanding protein conformation, folding, protein-protein association, binding of drugs to
target proteins and theoretical modeling of protein structures and docking have been undertaken.

e

rs ol the Minanee Commitiee
I Principal Secretary, Higher Education Department, Govt. of W.B.  — Chairman
2. Shri D. Mandal — (Representative of the Governing Body)

The thermodynamics of podophyllotoxin-tubulin interaction (Prof. B. Bhattacharyya)

3. Joint Secretary and Financial Adviser to the Department of Science and Technology.
Govt. of Indiu or his nominee The Thermodynamics of podophyllotoxin binding to tubulin and its multiple points of attachment

4. Principal Accountant General (A & E), West Bengal with tubulin has been studied using isothermal titration calorimetry. The calorimetric enthalpy of

5. Director, Bose Institute association of’ podophyllotoxin with tubulin is negative and occurs with negative heat capacity

change. The binding is unique with simultaneous participation of both hydrophobic and hydrogen

bonding forces with unfavorable negative entropic contribution at higher temperature. favored

with enthalpy-entropy compensation. The podophyllotoxin-tubulin association depending on the )

' temperature of the reaction has favorable entropic and enthalpic component, which resembles

both B and C-ring properties of colchicine. Based on crystal structure of podophyllotoxin-tubulin

complex, distance calculations have indicated possible interaction between threonine 179 of a-

tubulin and the hydroxy group on D-ring of podophyllotoxin. In order to confirm the involvement

of the oxalone moiety as well as the lactone ring of podophyllotoxin in tubulin binding. analogues

of podophyllotoxin are synthesized with methoxy substitution at the 4’ position of ring D along

with its isomer and another analogue epimerized at ring E. From these results, involvement of

oxalone as well as lactone ring of the drug in a specific orientation inclusive of ring A is indicated

for podophyllotoxin-tubulin binding. Therefore, podophyllotoxin, like colchicine, behaves as a

_ bitunctional ligand having properties of both B and C ring of colchicine by making more than one

| point of attachment with the protein tubulin.

Registrar, Bose Institute — Secrelary.

Cliromosome replication_and_segregation in veast (Prof. Pratime Sinha)

/| Work on the characterization of yeast (S. cerevisiae) mem mutants, which cause loss in the
fidelity ol chromosome transmission, was continued. Several kinetochore proteins (Mem16. Chld/
;_" : Mcm17, TmI3/Mcem19) were found to stabilize interactions between kinetochore proteins

belonging to other subcomplexes or interactions between different subcomplexes. In another
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work, deletion of the histone deacetylase coding gene, SIR2, was found to suppress the 1ub |-
I mutation in alpha tubulin gene. The acetylation status of the alpha tubulin gene, however,
remained unaltered. The absence of Sir2p could be elevating the acetylation status of some other
protein that could be instrumental in the suppression of microtubule defect. Attempts are on 1o
identify this protein. In another work, the loss of inetractions between the spindle pole body
protein Bbplp and a centromere protein Ctf19p leads to partial disruption of centromere
clustering, a phenomenon displayed by inctrphase eukaryotic cells. The Chl1/Mcm 12 protein has
been further characterized as required for the repair of MMS-induced DNA damage.

Patterns in protein structure and conformation (Prof. P. Chakrabarti)

We are involved in characterizing the native folds and protein-protein interactions based on
various structural parameters calculated using known structures in Protein Data Bank. It has been
shown that the residue-based amino acid composition of proteins is inversely correlated with the
residue-size, which is not the case if the composition is based on the number of atoms each
residue contributes to the total count of protein atoms.

Cloning. expression, purification and structural studies on proteins from Vibrio cholerae.
(Prof. P. Chakrabarti)

Vibrio cholerae is the causative agent of the diarrheal discase cholera, which is usuall y acquired
by oral ingestion of the bacterium with contaminated water or food. The bacterium expresses
virulence factors that allow it to colonize the human intestine and cause the disease. Regulation
of virulence genes can involve the ToxR, Fur, or HlyU regulatory system. We have cloned.
expressed., purified HlyU and carried out biophysical studies.

The cell cycle of Entamoeba histolyvtica (Anuradha Lohia)

We have demonstrated that E.histolytica cells may contain multiple nuclei with heterogenous
genome contents. This suggests that regulatory mechanisms that ensure alternation of DNA
synthesis and mitosis are absent in this organism. Our data shows that irregular
endo-reduplication and genome partitioning lead to heterogeneity in the genome content of
E.histolytica trophozoites. Using a functional genomics approach we have characterized the role
of Eh CDKs —cyclins. kinesins Eh Klp2,3,4 and Eh formin homology proteins in regulating
genome content and cell division in E.histolvtica.

RecA-mediated cleavage of A ¢l repressor (Dr: R. Chattopadhvaya)

The A cl repressor is found to be cleaved in the presence of activated RecA in its DNA-bound
dimeric form at a rate similar to that in the absence of operator DNA against previous studies
inferring repressor monomer as a preferred substrate. Whether prolyl cis-trans isomerization
might be involved in the Rec A-mediated cleavage of cI, was experimentally tested in two different
ways : it is found that two known prolyl isomerases cannot cleave cl by themselves, but their
nhibitors cyclosporin A and rapamycin do inhibit the RecA-mediated cleavage. Free hislif’ﬁm—:.

Annual Report

non-enzymatic fashiorn whereas other amino acids like a}l'ginine an.d glu‘tal_naﬁe dol n(')libthcn
histidine in activated RecA filament is covalently 1nod1fled by u51.ng Fhethy [)Yl‘(.)C'dl ronﬁl
RecA-mediated cleavage of clis inhibited. When ly"smes n actlva.tec.i R.ec?A ’nvla!nc‘:nt’ ﬁm
covalently modified using maleic anhydride, RecA medlated’cleav.age is mhlblte.d Lo i‘snla U.
extent. Tt is argued that His163 in loop L1 of RecA is the crucial 1'?81(.1Ll€ involved in ¢l 1@1)1%55(1)1,
cleavage by combining with the catalytic Ser149 in cl. Model building was empl(\)yed o S[U,(-}"
the location of His 163 in the RecA filament based on the crystal strLllctures of RecA’.‘ 11715.
suggested for the first time that subunits n and n + 5 in the filament c.ontrlbute one lgop e'duh‘ l()lv
holding the C-terminal domain of the repressor during the cleavage in agr‘eel'nent with pl'CV.I()US
scanning transmission electron microscopy results. The involvement of His 163 e)fplzuns‘ the
experimental observation that the ADP-form of the filament is inactive and the ATP-form of the
filament is active regarding repressor cleavage.

Studies on proteins involved in the & lysis-lysogeny switch (Dr. P. Parrack)

The antiproteolytic activity of the ICIII protein was investigated by various biochemical methods
including the study of protein-protein interactions involving pul!dowp assays and
coimmunoprecipitation. A model describing the molecular mechanism for this process' was
proposed. A key feature of this model is direct interaction between ICIIT and Escherichia
coli HfIB.

Bacteriophage proteins. S. aureus reporter tool. and viral genomics (Dr. S. Saw and Dr: T,
C.Ghosh [Bioinformatics center])

Repressor protein of mycobacteriophage L1 was shown to possess two domains? namelyl, an
N-terminal domain and a C-terminal domain. They are separated by a small hinge region.
C-terminal domain, which is more compact than N-terminal domain, contains substantial amount
of d-helix at 32°C but unfolds at 42°C like that of intact repressor protein. Both intact repressor
and C-terminal domain form dimers in solution at hundred nanomolar concentrations.

Repressor protein of S. aureus phage Phi 11 was purified to homogeneity. It binds to two sites
located at the ¢ — cro intergenic region and forms dimers in solution.

A mycobacteriophage L1-specific protein HLG| was shown to affect the growth of both M.
smegmatis and E. coli when overexpressed from the resident plasmids. Analym.s showed.l'hat‘
HLG1 is a delayed early protein and severely impairs the RNA, DNA, and protein synthesis of
both species.

A reporter S. aureus strain SAUOO6 was constructed by inserting a heat—inducible p.romoter
(P )- lucZ transcriptional fusion into the chromosome of §. aureus strain RN%?QO. Solid phuse~
as;ay, developed with SAU006, shows that P is induced distinctly by‘(‘h‘fferen.t Clilhth‘.H' of
antibiotics. Sublethal concentrations of different antibiotics even induced P efficiently in mlcrullxter
plate grown SAU006. Interestingly, P is also induced by arsenate salt m'wd hydrogen peroxide.
The data suggest that simple and sensitive assay systems, developed with SAUO06, could be
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utilized for screening and detecting not only the novel antistaphylococcal compounds but also
different toxic chemicals.

To understand about the architecture, evolution, and therapeutic potentials of viruses, codon and
amino acid usage biases in some viruses were analyzed by standard procedures.

Biophysics

The rescarch focus in the Department of Biophysics is on Structural Biology. Projects in the area
of Protein-nucleic acid interaction, bioinformatics. spectroscopy and protein engineering are in
progress,

Electrostatic aspects of tRNA and DNA protein interactions (Dr. G. Basir)

Analysis of electrostatic components of binding free energy on a series of protein-DNA and
protein-RNA complexes has shown that the salt-dependent and salt-independent componets
compensate each other. This led us to propose that in the absence of significant non-specific
electrostatic energy DNA and DNA-binding proteins, operator-like sequences scattered around
the genome may provide semi-specific binding sites and aid target search.

Analysis ol electrostatic interactions in protein-protein complexes (G. Busu)

E]ecl.l ostalm.potentlals :and (?lectnc fields derived from it in the presence of solvent showed that
protein protem hetero-dimeric complexes are optimized to orient their dipoles in an cnergetically
favorable way. Cu]cjulut]ons have been initiated for organization of domains and their overal
clectrostatic properties.

Deciphering interactions responsible for Pro-Pro cis peptide bonds in proteins (Dr: G. Basu)

Identification of sequence motifs that favor cis peptide bonds in proteins is important for
understanding and designing proteins containing turns mediated by cis peptide conformations.
anj IH-NMR solution studies on short peptides, we show that the Pro-Pro peptide bond in
Pro-Pro-Phe almost equally populates the cis and trans isomers, with the cis isuiﬁcr stabilized by
a CH--0 interaction involving the terminal Pro and Phe. We also show that Phe is mrem.'epré—
sented at sequence positions immediately following cis Pro-Pro motifs in known protein
.‘-;I'I'llf.‘?ll'l‘t.‘s. Our results demonstrate that the Pro-Pro cis conformer in Pro-Pro-Phe sequen.ce
moulls IS as important as the trans conformer, both in short peptides as well as in natively folded
proteins.

Mechanism of substrate recognition by truncated glutamyl-tRNA synthetase (Dr G. Bu stf)
The N-terminal domain of GIuRS wag cloned

! _ - overexpressed and purified. Using fluorescence
as a'lool Lhc. mteraction of GIuRS and its N-terminal domain with ATP, L-Glu, IRNA# .
studied. Aminoacylation studies were also nitiated B

“n

Annual Report

Botany

The scientists of this department are engaged in several different aspects of plant science. They
are e.g.. transcript profiling of male and female floral buds of pointed gourd (unisexual flower). plant
DNA fingerprinting, diagnostics of medicinal potential and effect of UV on growth and quality of
rice and tea. resource survey analysis of wild gene pool with reference to seeds, cloning of the
trans-acting factor that binds to ABA responsive MotifIl cis-acting element, fruit ripening and
lvcopene biosynthesis in Tomato, Banana and other different {ruits, application of biotechnology in
medicinal plant species, studies on airborne allergenic pollen grains and spores. improvement of
aromatic rice suitable for West Bengal and profiling of Resistant gene analogue in rice. functional
genomic  approaches to understand the mechanism  of  resistant  against
Alternaria brassicola and a survey of genetic resource in wild and cultivated variety of tomato
resistant against Fusarivm oxysporum. Many papers have been published in many different na-
tional and international journals.

Transcript profiling of male and female floral buds of pointed gourd (Trichosanthes dioica Roxb.)
a cucurbit (Prof. K K Mukherjee)

Transcript profiling of unopened male and female tloral buds of Pointed gourd (7richosanthes
dioica Roxb.), a dioecious cucurbit, at uniform developmental stage was done through
cDNA-AFLP to look for the differentially expressed unique and/or up regulated gene fragments
associated with sex expression. Thirty one such fragments, twenty three of which from male and
eight from female, were selected, cloned, sequenced and assigned putative protein functions after
database searching and obtaining GenBank accessions. Of these thirty one, the annotation of one
male-derived clone (TDM 16) as polygalacturonase with remarkably high level of homology as
revealed from database searching is a promising finding since this protein has direct involvement
with pollen development, germination, and tube growth with particular function in de
polymerization of pectin.

Plant DNA fingerprinting for establishing sovereignty rights, Diagnostics of Medicinal Potential n
plants and Effect of UV on growth and guality of commerciall y important crops viz. tea and rice
(Swati Sen-Mandi)

We have completed AFLP fingerprinting of 1600 Indian tea clones with 2 selective primers
(allotted to BI) under a DBT sponsored National Network Programme with [HBT, TERI, TRA.
UPASI. Undertaken genome analysis studies on some elite clones of Curcumin
growing in Manipur for identifying a DNA fragment associated with high antioxidant potential in
some of these plants. Demonstrated enhanced production of some flavour related compounds of
the flavonoid group under influence of UV radiation in ficld grown tea plants at Gopali Tea
Garden, IIT Kharagpur. '
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Resource survey analveis of wi - : ' ;
) ource survey analysis of wild gene pool with reference to seeds: (Prof. Prabir Kumar
Sellel )

In ordgl; (o conserve and enhance germinability and potential staus, it was possible to improve
s\tombllhly. germinability of plants of cconomic importance by the application of plant extracts.
Scanmng electron microscope aided micromolecular as well as macromolecular phenotypic
Chal'z}cter@ations have been done for Sessame and safed musli. The jute accessions and their wild
rcflutlves .Irom CRIZAF are characterised using isozymic and PCR-based fin gerprinting tech-
niques (in collaboration with Prof. K.K. Mukherjee and Dr. Debabrata Basu).

The M sensitive DNA Polymerase from plant system, Cloning of Mot II binding
ll‘l'M-ﬂ from Rice, Lycopene biosynthesis during ripening in different Fruits and Molecular
analysis of Fruit Ripening in Banana and Tomato ( Dibyendu Narayan Sengupta)

The ddNTP sensitive DNA polymerase enzyme (62KD) was purified from developing seeds of
i\l/[(:i:g[ l:’f"‘” (W.Gllcl l‘ddiarejL. ) apd the proliferating cell Nuclear Antigen (PCNA) was purified

over-expressed E. coli extract. When both of the them mixed the processivity of the
DNA polymerase was found to be enhanced.

The Clﬁ‘flCting element (promoter), Motif I a when used as probe to screen an expression cDNA
l“b""”'y [rom salt treated Nonabokra seed lings, the CEBP10 cDNA was cloned. Sequencing
::I(])::’ft%thsg;lzgy .wi‘th arice protein and experiments are going on t(? characterize tbe protein.
iy is incomplete full length cDNA will be isolated from rice and PCR primers have

F‘ghl m.cluces the mMRNA synthesis of sucrose phosphate synthase (SPS) and inhibits the mMRNA
synthesis of 4-1.3 glucanase. The cis-acting elements responsive to light (GATA box), auxin
(l/j\}is)‘u;ldnct{heeﬂzlc]m (ERF) has begn identified from the up:%tream of (SPS) by gel mobility sh.ift
The iighl indUCib(:)..wIt{. of the protgn Fhat binds were identified by Southwes?ern bolt analyfls.
Cou]d%  the sie Lfl'ﬂ l\.IIAA:syntheSls of SPS gene was algo detected. The cm-uctn‘]g clement which
by moni[ori;] " ;) Iln.[el c)jCll()I] ‘of Le—MADSTRm factor is not known and therefore was searched
LC‘MADS»R;n ': ;»‘lndif?g of tl.1e proFem falctor to the upstream DNA. It was obslcr‘ved thjat
N [0111)0101: )‘mds with a cis —actmg element present on th§ upstream ~01 .L-xp;m.mn
pRHiE. T dhud i)h{/c‘alalctf)}u‘ona‘se gene W.hICh are 'also expressed in tomato l'l'L.lI[S durmg
indifferer I'|:ui1q Tju *- Exr{(-ﬂ?hjm] (.)t the genes involved m.lhe lycopene i-l!ltl calrolene hl()ﬁynth‘t}}ils
the Fruits fike lO‘l“"l[tL:nr‘l 1'611‘ ||{)L’.l]ll.1g northern blot anal ysis.was dom:; by isolating total RNA. from
expression in rip(; W“l];l[‘fld)-’d. capsicum, wuler'mel.on. pmkgmpc. fruit. Results showed maximum
atermelon and very low in pink grape fruit.

Annual Report

As a first attempt in cryopreserving Rawvolfia serpentina germplasm. regrowth and

Pindica.
from cryogenically treated explants of the plant. The pathogenic fungus.

regeneration was possible
c;lIlSiIWg will disease of Coleus forskohli was characterized macro and microscopically. An initiad
in vitro screening of plants was made for increased disease tolerance using elicitors in cultures
that resulted in changes in the level of some defense-related compounds in the plants.

Studies on airborne allergenic pollen grains and spores: Biochemical. clinical and molecular
e - e

approach. (Dr: Swati Gupta-Bhartacharya)

A pollen calendar of southern Calcutta for the season 2004-2006 has been prepared. Clinical
and biochemical studies have revealed the allergic potential of the avenue trees Delonix sp.,
Peltophorum sp., Cassida sp. and Acacia sp. IgE specific immunoblotting (Delonix sp.) with
individual patient sera revealed several reactivity profiles. The allergenic bands are of 43 und 32
kDa. Total airborne fungal spore types and culturable molds in the air of an agricultural field
(Madhyamgram Experimental farm) have been monitored throughout the year. A fungal spore
calendar has been prepared. A high concentration of Cladosporiun sp., Ascospores,
Basidiospores and Aspergilli/Penicilli group and Alternaria alternata were among the prevalent
culturable molds recorded. Protein profile by SDS-PAGE and IgE specific Immunoblotting of
some these molds showed allergenic band(s). Studies on the polymorphism in FceRIb receptor
(high affinity receptor for [gE) gene, a candidate gene for asthma susceptibility are going on by
PCR-restricted endonuclease fragment length polymorphism using the DNA samples collected
from asthmatic population.

Improvement of aromatic rice: Resistance gene analogue (RGA) profiling of rice landraces of
West bengal and Nutritional Ouality Characterization and DNA-Fingerprinting based Genelic
Diversity Analysis of Aromatic Rice Landraces of West Bengal. (Dr. Tupas Kumar Ghose)

A set of rice landraces of West Bengal have been selected and a set of degenerate RGA primer
pairs from Nb-ARC domains of known plant disease resistance genes designed. Preliminary
profiling has been started.

Dr. Mrityunjay Ghosh. Senior lecturer, BCKYV, spent four months on an INSA Visiting Scientist’s
Fellowship in our laboratory. In this project, 30 rice landraces, including 21 aromatic rice lines
from our state, were characterized for quality and nutritional traits. DNA- fingerprinting of these
30 rice genotypes was carried out using 17 SSR markers.

Functional genomic approach towards understanding of resistance mechanism against pathogen
Alternaria brassicicola and A survey of genetic resource and biochemical parameters among the
cultivated and wild tomato lines involved with resistance against Fusarium oxysporum f.sp.

Application of biotec ' - . . ici
,9'_' n of biotechnology in medicinal plant studies (Dr: Sabita Bhattacharya) lycopersici. (Debabrata Basu)
Transformed natur _ . ' ' . . . .
— e Elfl‘mtune of the hairy roots from Plumbago indica was confirmed by the presence of To understand the resistance mechanism, functional genomics approach was used to identily the
oD g rom the Ti DNA) in its nuclear DNA following PCR analysis. Plumbagin was differentially expressed genes from non-host resistant plant Sinapis alba on infection with A.

J?.'z,
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brassicicola. Comparative reverse northern blot analysis with ~194 cDNA fragments showed
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_expressed preferentially in 5. alba compared to Brassica junced.

that 123 fragments were over ed
« were further confirmed by semi-quantitative RT PCR as well

Expressions of few ol these gene
as by Northern blot analysis and genes were characterized.

Resistant gene analogue Polymorphism: Resistant gene analogue (RGA) profiles of number of
cultivuteJtomalo varieties of India, wild types and F. oxysporum f. sp. Iycopersici resistant
tomato lines have been compared. Furthermore, investigation of the diversity of the 12 class of
genes, responsible for resistance (0 F. oxysporum f.sp. lycopersici, has been carried out. These
results are of importance for identification of tomato genotypes resistant to F. oxysporum f. sp.
Iveopersici. in subsequent breeding programs.

Monitoring of calcium influx on elicitation: Calcium uptake as well as generation of reactive
oxygen intermediate (ROI) were monitored in the resistant tomato cell Ruspc.nf;ion culture upon
elicitation by F oxvsporum t.sp. Iycopersici elicitor in presence of different inhibitors. The I'L:‘Hl‘.lh
shows that these are one of the early signal transduction events that have been instrumental for
defense response.

Chemistry

Departiment of Chemistry is engaged in research in multidisciplinary areas covering biophysical
chemistry. chemical physics, natural products, synthetic organic chemistry, lipids. enzymes.
diseases and drug targeting. In keeping with the pace of modern developments. department 1s
venturing into newer areas of research. At present both basic and applied aspects of various
systems :u‘e being studied. Currently, mechanism of drug resistance in Vibrio (‘hm’{:'{‘m' and
mycobucteria. modulation of host cell signaling by bacterial pathogens. antioxidative z.md
protective role of active ingredients from Indian medicinal plants, electro-optical and lheoretlc.‘al
studies of ferroelectric smectic liquid crystals, mechanism of chaperone function of d-crystallin,
synthesis and reactions of heterocycles, regulation of ion-transport enzyme and mechanism of
immunosuppression in Visceral leishmaniasis are being studied.

Reoulation of Me*-independent Ca**-ATPase by a low molecular mass protein purified from
bovine brain (Prof. Parimal C. Sen)

The goat sperm microsomal membranes have been found to contain an Mg>*-independent
Ca2*-ATPasc. a low affinity but highly active enzyme sharing similarities with the SERCA family
of ATPases. The present study reports the identification and characterization of a 14 kilodalton
cytosolic protein from bovine brain which can act as an endogenous stimulator of the enzyme with

an S, (concentration producing 50% stimulation) of 0.8 1 molar. Kinetic analysis suggests that the

stimulation is noncompetitive with respect to the substrate, and the binding site(s) of the stimulator
and substrate are distinct. Binding of the stimulator to the enzyme is reversible. The stimulator
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nereases the affinity of the enzyme for calcium as evident from a decrease in K | of the enzyme
{or calcium in presence of the stimulator. Radioactive labeling of the enzyme with [3--P]-ATP
suggests that the stimulator enhances the rate of dephosphorylation of the phosphoenzyme
ntermediate without altering the phosphorylation reaction step. The simulatory eflect of the
protein has been observed only for the Mg**-independent form of the enzyme, the Mg~
dependent form being unaffected.

Lymph node cells from BALB/c mice with chronic Visceral leishmaniasis exhibiting cellular
anergy and apoptosis: Involvement of Ser/Thr phophatase (Prof. Parimal C. Sen in’ collabo-
ration with Prof. A.C.Ghose, NICED, Kolkata)

Visceral leishmaniasis (VL) produced in BALB/c mice through intracardial administration of
Leishmania donovani amastigotes was accompanied by hepato-splenomegaly with high organ
parasite load and lymphadenopathy when followed up to four months or so. To elucidate the
mechanism of immunosuppression associated with VL, we have reported the progressive
impairment of the proliferative response of lymph node cells (lymphocytes) from infected animals
( I-LNC) to in vitro stimulation with the combination of phorbol 12-myristate |3-acetate
« PMA) and ionomycin (lo) that could be related to down regulation of PKC and MAP kinase
(ERK V%) activation process.

Further, pretreatment of I-LNC with the protein phosphatase inhibitor okadoic acid (OA). but
not with calyculin A or sodium orthovanadate; significantly restored their proliferative response
as well as PMA-induced activation of PKC. A population of LNC (primarily T-lymohocytes)
from chronically infected animals was shown to undergo apoptosis, the number of which
increased considerably following PMA+ lo stimulation. The apoptopic pathway, which was
followed through binding to cells to Annexin V, activation of caspase 3 and fragmentation of
DNA, involved destabilization of mitochondria, probably as a result of down regulation of PKC
and Bcl-2. Interestingly, prior incubation of I-LNC with OA oversed the state of cell cycle arrest
(anergy) and apoptosis through progression of cells from GO/G1 to S and G2/M phases with
transcriptional activation of IL-2 and IL-2R genes. Our results suggest that the cellular (immune)
dysfunction in VL could be attributed to dephosphorylation of key molecules in the T-lymphocyte
signaling pathway by Ser/Thr phosphatase leading to their inactivation.

Cloning and functional expression of an acyl-ACP thioesterase FatB type [rom Diploknema

(Mdhuca) butvracea seeds in Escherichia coli (Prof. Parimal C. Sen in collaboration with
Prof. S.K. Sen, IIT-BREF, IIT, Kharagpur)

A cDNA of fatty acyl-acyl carrier protein (ACP) thioesterase (Fat) from developing seed of
Madhuca butvracea has been cloned. The deduced amino acid sequence of the cDNA
corresponding to the mature polypeptide showed 30-40% and 60-75% identity to the reported
FatA and FatB class of plant thioesterases, respectively. The gene, MbFatB, is present as a single
copy in M. hutvracea genomes and the MbFatB protein was detected clearly in seed tissues of
this plant but not in that of Indian mustard (Brassica juncea).
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Heterologous expression of the MbFatB gene driven by different promoters in £. coli wild type
and fatty acid b-oxidation mutant (fadD88) strains resulted production of the recombinant protein
with various fusion tags either as biologically inactive ( insoluble) or functionally active [orms.
Expression of functionally active recombinant MbFatB in E.coli affected bacterial growth and cell
morphology as well as changed the fatty acid profiles of the membrane lipid and the culture
supernatant. Alteration of the fatty acid composition was directed predominantly towards
palmitate and to lesser extent myristate and oleate due to acyl chain termination activity of plant
thioesterase in bacteria. Thus, this new MbFatB gene isolated from non-traditional oil-seed tree
can be used in future for transgenic development of oil-seed Brassica, a widely cultivated crop
that expresses predominantly oleoyl-ACP thioesterae ( FatA) in its tissue and has high amount
of unwanted erucic acid in edible oil in order to alter the fatty acid profile in a desirmzable way.

Synthesis and reactions of condensed heterocycles (Prof. Manas Chakrabarty)

A new one-pot synthesis of substituted benzimidazoles with bioactive potential in veterinary

medicine and human therapeutics has been developed from commercially available starting
materials using para-toluenesulphonic acid-on-silica gel (TLC-grade) as a cheap and environ-
mentally benign catalyst. Novel, regioselective synthetic routes have been developed to two
different classes of tricyclic heterocycles. both of which contain a well documented pharmacophore.
A new formation of highly functionalised 3,5-dicyano-2-piperidinones has been established, whose
importance lies in their formation via an unconventional sequence of tandem reactions occurring
in one pot. (Professor Y. Harigaya of Kitasato University, Tokyo, Japan is a collaborator.)

Mechanism of substrate recognition by a-crystallin (Prof. K.P Dus)

We have shown that a-crystailin has the ability to interact with the unstable conformer of a wide
variety of substrates apart from its own. However it possesses exceptional ability to recognize
its own substrates. We showed that its ability to differentiate between its natural and non-natural
substrates was related 1o its ability to retain subunit exchange when bound to its substrates. Its
natural substrates being mainly 4-sheet protein produced less hindrance in subunit exchange
compared to its non-natural substrate which greatly reduced subunit exchange rate.

Analysis of the role of N-terminal region of d-crystallin (Prof. K.P. Das)

Detailed analysis of the studies with N-terminal mutants revealed that oligomerization was more
important for providing the structural stability and in-vivo survival of the a-crystallin than for its
chaperone function.

Role of Zn* in a-crystallin structure and function (Prof K. P. Duas)

7n* ions have been shown to regulate the exposure of hydrophobic sites on the a-crystallin
surface thereby enhancing its chaperone function. It has been shown that Zn** cause

conformational changes in a-crystallin enhancing its thermodynamic stability. Therefore, loss of

v : N
Zn+2 may play a crucial role in the development of cataract. W
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Diug resistance mechanisms in Vibrio cholerae (Prof. Manikuntala Kundur)

Characle
gﬁil,-li'iili-'-”—"i”‘ in resistance

V cholerae clinical isolates, with high-level resistance to tetracycline (Tet') were obtained from
[nternational Centre for Diarrheal Disease Research, Dhaka, Bangladesh. RT-PCR data showed -
significant increase in the transcription of the gene encoding Vcl131 encoding a putative tet
pump. The increased expression correlated with the increased MICs values of these isolates.
Attempts will be made to inactivate the gene encoded Vcl131 in order to understand its role in
e development of tetracycline resistance.

rization of tetracycline-resistant strains of V. cholerae with reference to the role of

Drug targets and drug resistance mechanisms in mycobacteria (Prof. Joyoti Basu and Prof.
Manikuntala Kundu) '

We have continued our exploration into understanding the functions of the ABC transporters of
Mycobacterivm tuberculosis, polyphosphate metabolism and regulation of cell wall biosynthesis
and cell division in mycobacteria.

A. ABC Transporters in Mycobacterium tuberculosis (Prof. Joyoti Basu and Prof. Manikuntala
Kundu, in collaboration with Prof. Parul Chakrabarti, and Prof. Brigitte Gicquel/Dr. Mary
Juckson, Institut Pasteur, Paris) A

The drr operon, is present on a 50 kb virulence fragment of the genome of M. tuberculosis
which contains genes involved in phthiocerol dimycocerosate biosynthesis. We have. in collabo-
ration with the Institut Pasteur, Paris, knocked out the gene of the drrA in M. tuberculosis. The
knockout strain has been used as a tool for understanding DrrAB function by complementation
with wild type and mutated copies of drrAB and analysis of DIM export.  The in vitro
reconstitution and doxorubicin efflux assays were also performed. These studies revealed the
critical role of K*M (Walker A), D'% and E'*® (Walker B) in the function of DrrA. The S142A
complemented strain did not appear to show any defect in DIM export, whereas the G144D and
and D172G complemented strains appeared to be partially attenuated in terms of DIM-exporting
ability.
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threonine kinase PknA of Mycobacterium tuberc
protein encoded by the open reading frame (ORF) Rv0019c. a penicillin-binding protein
required for cell division (Prof. Joyoti Basu and Prof. Manikuntala Kundu)

A cluster of genes encoded by open reading frames Rv0014c to Rv0020c in Mycobacterium
l‘zfl?()r(:z/zl().s'i.s' encodes candidate cell division proteins RodA and PBPA, a pair of serine/threonine
kinases (STPKs), PknA and PknB, a phosphatase, PstP and two ORFs Rv0019¢ and Rv0020c.
'In our attempts to delineate the functions of the protein encoded by the ORF Rv0019c, we have
?dentiﬁed it as a substrate of PknA. Deletion of its counterpart gene in M. smegmatis results in
Increased susceptibility of the bacterium to oxidative stress.
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C. Polyphosphate kinase regulates rel-mediated stringency of_mycobacteria thi ugh modulation

D

|& |

+ vl

of sioma factor E eene expression (Prof. Manikuniala Kundu and Prof. Jovoti Bast)

Long-term survival of Mycobacterium tuberculosis under nutritionally starved conditions poses
a problem in the treatment of tuberculosis and underscores the need to understand the biology
of the organism with reference to its ability to adapt to nutritional limitation. In continuation of our
previous work, we have now identified the extracytoplasmic sigma factor E as a regulator of rel,
which in turn regulates the stringent response regulator ppGpp. Polyphosphate kinase | (PPK1)
exerts its effects on rel expression through regulation of sigma E expression under conditions of
hypoxia or oxidative stress or surface stress induced by detergents.

Modulation of host cell signaling by bacterial pathogens

A. Early secreted antigen-6 (ESAT-6) of M. tuberculosis modulates interleukin-12 release from
macrophaves by suppression of NF-kappa B activation (Prof. Jovoti Basu and Prof. Manikuniale
Kundu)

Early secreted antigen-6 (ESAT-6) has been identified as an effector which Mycobacterinm
tuberculosis uses to subvert the host innate immune response. Interleukin-12 (IL-12) production
is critical for mounting an effective immune response by the host against M. tuberculosis. We
demonstrate that ESAT-6 inhibits IL-12 p40 production mediated by agonists of Toll-like
receptor signalling which signal through the adaptor protein MyD88.

B. Helicobacter pylori antigen, HPO175 regulates vascular endothelial growth factor (vegf)
gene expression in gastric epithelial cells (Prof. Manikuntala Kundu and Prof. Joyoti Basu)

Helicobacter pylori (H. pylori) infection is associated with continuous remodeling of the gastric
epithelium in which there is an interplay between tissue-damaging effects induced by the pathogen
and the response of the host towards offsetting these effects. Vascular endothelial growth factor
(VEGF). an angiogenesis-promoting molecule, is a major player in these processes. Our study
shows for the first time that a secreted peptidy! prolyl cis-, trans- isomerase (PPlase), HPOI75
regulates (vegf) gene expression. This regulation involves signaling through both Toll-like
receptor 4 and epidermal growth factor receptor (EGFR).

Studies on Hepatoprotective Active principles from Herbal Sources (Dr. Parames C. Sil)

Major research interest of our laboratory is to determine the cytoprotective, antioxidative, as well
as hepato-nephro protective roles of the active principles of various medicinal plants using both
in vivo and in vifro systems. Studies have been carried out against various potent environmental
toxins and drugs at the cellular and molecular levels. Although all the protective active principles
are not fully characterized yet, it appears that they behave similarly in most of their preventive

and curative activities. Further studies are needed to determine the mechanispyn(s) of action ol

these active principles and currently are in progress. .
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ray and Theoretical Studies of Cholesterol Ester Mesogens (Dr: Pradip Das)

Electro-optic, X-
Guucturally similar esters such as cholesteryl oleate and oleyl carbonate have been investigated
with mean-field statistical methods to assess the role of location and orientation of dipole with
respect to molecular long axis in determining the thermal cholesteric range and thermodynamic
sability. Electro-optic studies are being carried out to especially characterize ferroelectric
Linectic liquid crystal found in a eutectic mixture of the two esters 1o explore the suitability for
echnical applications. X-ray studies are essential to find smectic layer thickness and

Jn-e—n'ansitional fluctuations.

Microbiology

The *Department of Microbiology” which was the first department of its kind in India was
established in 1942, Since its inception work was done on production of important metabolites
of microbes including antibiotics, utilization of waste, control of pathogenic microorganisms and
on biofertilizer production.

At present the rescarch activities of this department address the problems in the areas of parasitic
and bacterial infections of human, plant-microbe and mineral microbe interactions and
degradation of environmental pollutants.

Chemokine mediated induction of Th2 to Th1 class switching in Leishmaniasis (Subraia Majumcdar)

Our detailed studies in this work hypothesize a promising immuno-prophylactic effect of chemokines
against leishmaniasis by induction of Th2 to Thl class switching, imparting a long-term resistance.

Ara-LAM mediated restoration of cell-mediated immune responses against Mycobacterial

pathogenesis (Subrata Majumdar)

Our findings strongly suggest that Ara-LAM had the potency to restore the impaired cell
mediated immune responses in C57BL/6 mice infected with Mycobacterium tuberculosis H3TRv.
and hence could be utilized as an effective immuno-prophylactic tool in the control of
Tuberculosis.

DNA protein interactions at the mycobacterial plasmid pALS000 origin (Sujoy Kr: Das Gupia)

Previous studies have shown that the Replication protein RepB of pAL5000 binds at the plasmid
origin of replication and that the efficiency of binding is strongly influenced by the bacterial
Histone like protein HU. In the present study the DNA trajectory of the pALS5000 origin (200
bp) in the RepB bound state has been investigated. RepB is known to bind to the origin at two
sites, 1 Low affinity (L) and a high affinity (H), separated by about four turns of the DNA
helix. Using Permutation, Ring closure and Phasing experiments, it has been shown that binding
of RepB to the 200 bp origin results in DNA bending, loop formation and melting of the origin.
The mechanism by which RepB induces such conformational changes in the DNA is being
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investigated.

Molecular eenetics of Sulfur utilizing bacteria (Sujov Kr. Das Gupta) Pseudaminobacter
salicylatoxidans KCTOO1 is a sulfur utilizing bacteria which grows in the presence of Thiosulphate
and can use it as the sole energy source. The oxidation of Thiosulphate to Sulphate, which takes
place in a stepwise manner, 1s mediated by a multi-enzyme complex encoded by the S0X operon
(s0xSRT-s0ox VWXYZABCD). In this operon soxR putatively codes for a transcriptional
regulator. The regulatory role of SoxR has been investigated. soxR mutants were found to be
constitutively active confirming the repressor function of soxR. In vitro DNA binding studies were
then performed. SoxR was found to bind to two operator sequences in a highly cooperative. The
cooperative interactions involved protein-protein interactions between operator bound monomers.

In another study the oxidation of reduced Sulfur through the Tertrathionate intermediate pathway
has been investigated using the B-proteobacterium Tetrathiobacter kashmirensis which was
isolated earlier in this laboratory from Apple garden soils of Kashmir. Unlike in the previous case
where reduced sulfur is oxidized directly to sulfate by a multi enzyme complex, here conversion
takes place in discrete steps possibly involving independently acting enzymes. This system is
particularly suitable for understanding the biochemical and molecular events that take place during
sulphur oxidation. Investigation into the Tertrathionate pathway revealed that Sulphite which is the
penultimate product of oxidation has a feedback inhibitory effect on the oxidative process.

Interestingly this organism was found to harbor a 50 kb plasmid. About 30 Kb of this plasmid
has been sequenced at the Institutional genomics facility. Although no proof regarding the
involvement of this plasmid in Thiosulphate oxidation has yet been obtained, it is being studied
in details, as its origin may be used to construct novel shuttle vectors for investigating the
molecular biology of Sulfur Chemolithotrophy.

A novel phenanthrene biodegradation pathway (Dr. Tapan K. Dutta)

Staphvlococcus sp. strain PN/Y, capable of utilizing phenanthrene as a sole source of carbon
and energy, was isolated from petroleum-contaminated soil. In the degradation of phenanthrene
by the strain PN/Y, various metabolites, isolated and identified by a combination of chromato-
graphic and spectrometric analyses revealed a novel phenanthrene assimilation pathway involving
2-hydroxy- 1-naphthoic acid. Metabolism of phenanthrene was initiated by the dioxygenation on
the 1,2-position of phenanthrene followed by mera-cleavage of phenanthrene-1,2-diol leading to
2-hydroxy-1-naphthoic acid, which was then processed via a novel meta-cleavage pathway,
leading to the formation of trans-2.3-dioxo-5-(2¢-hydroxyphenyl)-pent-4-enoic acid and sub-
sequently to salicylic acid. In the lower pathway, salicylic acid was transformed to catechol,
which was then metabolized by catechol-2,3-dioxygenase to 2-hydroxymuconaldehyde acid,
ultimately forming TCA cycle intermediates. The catabolic genes involved in phenanthrene deg-
radation were found to be plasmid-encoded. This is a detailed study of PAH metabolism by a
Gram-positive species involving a unique ring-cleavage dioxygenase in a novel phenanthrene
degradation pathway suggesting a new insight into the microbial degradation of PAHSs.

Annual Report
Physics

The Department of Physics is one of the oldest Departments in Bose Institute and has contributed
both to fundamental knowledge as well as applications relevant to industry and society in general.
The Department’s urrent research activities are in the areas of Radiation Physics:
Interdisciplinary Physics; Foundations of Quantum Mechanics and Quantum Entanglement;
Astrophysics of Strongly Interacting Matter; Characterization of Detector Materials for Heavy
[ons; Preparation and Characterization of Dielectric Materials.

Interdisciplinary Physics ( Prof. Indrani Bose)

The p53 protein is well-known for its tumor suppressor function. The p53-MDM2 negative

feedback loop constitutes the core module of a network of regulatory interactions activated under

cellular stress. In normal cells, the level of p53 proteins is kept low by MDM2, i.e.. MDM?2

negatively regulates the activity of p53. In the case of DNA damage, the p33-mediated pathways

are activated leading to cell cycle arrest and repair of the DNA. If repair is not possible due to

excessive damage, the p53-mediated apoptotic pathway is activated bringing about cell death.

A class of small molecules, nutlins, is known to inhibit the p53-MDM?2 interaction. Nutlin has

been used as an anticancer drug since it facilitates the activation of the p53-mediated pathways
in human cancer cell lines. Recent experiments on different cancer cell lines (the p53 genes are
not mutated in these cell lines) show that treatment with nutlin molecules leads to apoptosis in only
those cell lines in which MDM2 is overexpressed though the cell eycle is arrested in all the cell

lines. We have developed a mathematical model to explore the considerable difference in the
apoptotic response of cancer cell lines. We make a number of key predictions which could be
tested in experiments.

A single gene regulating its own expression via a positive feedback loop, constitutes 4 common
motif in gene regulatory networks and signaling cascades. Recent experiments on the
development of competence in the bacterial population B. subtilis show that the autoregulatory
genetic module by itself can give rise to two types of cellular states. The states correspond to
the low and high (competence state) expression states of the master regulator ComK. The hi gh
expression state is attained when the ComK protein level exceeds a threshold value leading to
a full activation of the autostimulatory loop. Stochasticity in gene expression drives the transitions
between the two stable states. We have developed a mathematical model to explain the
appearance of bimodal protein distributions in” B. subtilis cell population in the framework of
three possible scenarios. Again some of the predictions are experimentally testable.

Quantum Entanglement_ (Prof. Indrani Bose)

We have studied the entanglement properties of a spin-| model, the exact ground state of which
is given by the matrix product (MP) state. The model exhibits a critical point transition at a
parameter value ¢ —s (). We use three different entanglement measures: the one-site von Neumann
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entropy. the two-body entanglement and the generalized global entanglement to determine the
entanglement content of the MP ground state as the parameter « is varied. The entanglement
length. associated with the two-body entanglement. is found to diverge in the vicinity of the
quantum critical point @ = (). The behaviour of the first derivatives of the different entanglement
measures close to the quantum critical point has been determined. The derivatives either diverge
or attain a maximum value at « = 0. At the critical point itself all three entanglement measures
become zero. Our study identifies some novel features of quantum phase transitions in MP-type
ground states.

Foundations of Quantum Mechanics and Quantum Entanglement (Prof. D. Home)

[. The time-of-flight distribution for a cloud of cold atoms falling freely under gravity is consid-
ered. The probability current density approach is used to calculate the quantum arrival time
distribution for the mixed state describing the Maxwell-Boltzmann distribution of velocities 1or the
falling atoms. An empirically testable difference is predicted between the time-of-fli ght distribution
calculated using the quantum probability current and that obtained from a purely classical treat-
ment which is usually employed in analyzing time-of-flight measurements. The classical time-of-
flight distribution matches with the quantum distribution in the large mass and high temperature
limits. Such an analysis has wide appeal in atomic physics.

2. The quantum analogue of Galileo's leaning tower experiment is revisited using wave packets
evolving under the gravitational potential, The position detection probabilities are calculated for
particles projected upwards against gravity around the classical turnin g point and also around the
point of initial projection, both of which exhibit mass dependence. The computed mean arrival
time of freely falling particles using the quantum probability current also turns out to be mass
dependent exhibiting quantum violation of the weak equivalence principle. The mass dependence
of both the position detection probabilities and the mean arrival time vanish in the limit of lai ge
mass. Thus compatibility between the weak equivalence principle and quantum mechanics is
recovered in the macroscopic limit of the latter. This type of hitherto unexplored study has a
variety of foundational implications.

3. The phenomenon of quantum superarrivals is manifested in the testable probabilities for
Schrodinger wave packets scattered from perturbed potential barriers. It is argued that both
classical wave-like and classical particle - like properties can be exhibited in the same experi-
mental setup while demonstrating superarrivals through the Schrdinger dynamics. An interesting
question regarding the tenet of mutual exclusiveness of wave and particle - like attributes, a la
Bohr. is raised in the context of this phenomenon.

4. A curious non-uniqueness inherent in the standard quantum mechanical calculation of transit
time distribution is investigated by considering the example of a Gaussian wave packet propa-
gating through a spin-rotator (SR) containin g constant magnetic field confinedvithin a region for
which the transit time distribution can be measured in terms of the spin distribution of spin-1/2
neutral particles energing from the SR. The predictions obtained for this example using the
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probability current density approach are compared with that calculated based on the Bohmian
model of quantum mechanics, the latter providing a unique procedure for calculating the 1'11“?511
time distribution. Thus this example can provide a critical test of the Bohmian model description
of quantum phenomena in terms of the axiomatically formulated particle trajectories which cannot
be directly measured.

Usine superheated drop detectors to study the physics of superheated liquids Studying 1hc‘
physics of superheated liquids using superheated drop detectors (Prof. Barun K. Chatterjee and
Prof. Suprakash C. Rov)

A two-state model, developed by us, to understand the nucleation of superheated drop
detectors. is being tested using R12 as the superheated liquid. R12 drgple[s nucleate when
exposed to energetic neutrons and the acoustic emission associated with the sudden p‘h‘fl.\‘(’f
transition is detected and counted in an MCS and is modeled using the two-state model. l,i.\?ng
this model the spontaneous nucleation frequency as well as the neutron—ind.uced n'uclcutmn
frequency of the normal metastable state and the second metastable state is ()btmneq us a
function of the ambient temperature. The transition rates between the two states are also stud]e.d
as o function of temperature. The Arrhenius-type plot of the two rates has a negative s]ope: :Fhl.\
indicates that the formation of the second metastable state is exoergic. This finding also reaftirms
the existence of the second metastable state of R12.

Nucleation of superheated R12 droplets by energetic electrons has been studied at an clec[r()ln
linac. A volumetric system to study the nucleation and record them directly on the computer is
being fabricated. The droplet size distribution of R134A in the superheat§d d1:op delector was
measured and was checked for gamma detection sensitivity. The nucleation frequency of the
R134A by neutrons was studied room temperature.

[nvestications on theoretical aspects of Compton scaltering (Prof. Barun K. Chanterjee and
Prof. Suprakash C. Roy )

The Coulombic A* approximation to the double differential Compton cross section was studied
in comparison to the Impulse Approximation (IA) for K-shell of isolated atoms. The two methods
were compared to S-Matrix results.

Studies indicate that the asymmetry of the Compton Profile (CP) can be explained on the basis
of the shift in the initial electron momentum (p_) called the Profile Defect (PD). The PD is defined
as the shift of the peak of the CP with respecth to the peak for IA. The CP for A approximal’.ion
and S-Matrix can both be described in terms of the PD and a scaling at nonrelativistic encrgies.
This description is observed to fail at relativistic energies where the CP s intrinsically asymmetric.

Study of Cosmic Rays with passive detectors (Dr. S K Saha and Prof. § Raha)

We had found an unusual event of a cluster of six identical nuclear tracks in an area of size
67.5x67.5 mm in the PET detector exposed at Darjeeling. There are indications that this could
be due to multifragmentation of some kind of encounter involving a *Fe, ion in the cosmic ray
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and a **U_, ion floating i air, whi a 1 i
and a - U, ion floating in the air, which may be the first observation of multifraementation
involving cosmic rays. i L

h“.“_ \" ] ( 151711 LY L = L .
I %) O51111C 1 }] YWE L1 {.I -1 l[f 1 C I “ |\r( J 5 / f

\'Ne. are setting up an array of six active detectors consisting of plastic scintillator and photomul

tiplier t'u bes at Darjeeling in collaboration with TIFR, Mumbai for Cosmic Ray air ;howp O( T’ L*l .
The objective for this study is to find the nature of cosmic ray primaries i.e., the cérn ()i:tistLl(‘lLSi.
energy speclrum of the particles coming from outer space in the PeV (‘16'5 eV) eni:r.o “'"“ LT(
to shed Tight on the origin of this very-high energy cosmic radiation and to search cfy 'l o
sources of UHE g-rays > 10" eV from periodic sources during g-ray bursts - e

Dielectric relaxation in complex perovskite oxides (Dr: T. P. Sinha)

Frequency dependent dielectric constant and S tang ; osized ¢ ;

oxides having chemical formula A(B' B")O atlzeolt())tz:lrﬁzl:{iin\tjf(:g r']th%u&-.d L?lﬁplex ])GI'O\/’.\:'\'I[C.
the real and imaginary parts of impedance is perfor assumine J .en?pel.dlme.‘s. = amlys;s !
e & I pedance s performed, assuming a distribution of relaxation times
as confirmed by Cole-Cole plot as well as the scaling behaviour of the imaginary part of impe 1l
ance .'ﬂpectra. The scaling behaviour of imaginary electric modulus QUUUCSCE% [h;lt the rela '1 on
describes the same mechanism at various tlemperatures. T ©reon

s v R - . :
Physics & Astrophysics of strongly interacting matter (Dr. Sanjay K. Ghosh)

The effccl of gravitation on the emitted neutrinos during the quark-hadron phase transition inside
a rotgtmg compact star has been studied. It has been shown that, the eravitation zll(;no wil‘h\ tht
rotaLTOn increases the energy deposition of the neutrinos to the electro?l—p()sitron )'lil‘SCW“ h: L
also investigated the phase transition inside a neutron star in terms of propagati " - L MVL
and the stability conditions. pestion ol shock ot

Sil‘l . o o oo d L \ 2 mo
gnatures of phase transition - Susceptibilities and speed of sound (Dr: Sanjay K. Ghosh)

The re?atlon 0?‘ Fheoretica] susceptibility and the fluctuation in different observables in the
heavy ion collision experiment is being investigated. |

Animal Physiology

31111(1;1(;1lljjhcy}:1d(:]lz:glva;/]1lsuesthlb11shedas a separate entity as early as 1930 by the eminent naturalist
ol T (' ! P ‘¢11C anfy‘d. Sri Gopal Chzlmdra was actively engaged in the study of natural
| some nsects and fish, the research findings of which were published in Royal Societ

Journal and Journal of Natral History. Thereafter, during 1970s research in Anipal lzh "Oclle '
were conducted in various fundamental and applied fields in pi:«;ine Ph)/Sit)IO!.i:;l Ani/}:l]w(:h(:glz
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were further modified and focused in applied and medical oriented themes with fundamental
louch. At present Animal Physiology Section is mainly engaged in applied research in the fields
of (a) animal biotechnology (aquaculture and sericulture) and (b) medical biotechnology (cancer
chemoprevention and thyroid hormone—brain relationship) as well as in basic research in the fields
of cell cycle regulation and immunology using various phytochemicals.

animals (Prof.

Endocrine manipulation for better production of commercially important small
Arun Kumar Ray)

In recent years, various vertebrate peptide and steroid hormones have been identified in
invertebrates. Estradiol-17b (E.) being a major one. We have specifically shown NADP-malate
dehydrogenase (NADP-MDH) activity in female fifth instar larval fatbody of sttkworm, Bombyx
mori as an E, responsive parameter, where a change in activity was noted with different doses
of exogenoué estradiol treatment. Interestingly enough this estradiol-induced increase could be
counteracted by simultaneous application of specific E,-inhibitor, IC1-182780. Further. a nice
correlation was obtained between the E, titer, specific *E, binding and expression ol
NADP-MDH activity in fatbody during different days of normal fifth instar larval development.
The nature of the binding sites was found to be quite similar to known steroid receptors present
in vertebrate. Fat body is a very important metabolic organ in insects very similar to liver in
vertebrates.

Concentrations of hepatic estradiol-17 & (E2) receptors (ER) in cytosolic and nuclear fractions
were evaluated in diploid and triploid female catfish Heteropneustes fossilis (Bloch) during four
different reproductive periods (resting, preparatory, pre-spawning and spawning) of a complete
reproductive cycle. Basal level of ER concentration was noted in the resting period of both
diploid and triploid female fish. But, ER concentration was significantly lower in triploid than the
diploid counterpart. An elevation of ER concentration was noted in the preparatory period with
triploids showing lower level than that of the diploids. Highest level of ER concentration was
observed in the pre-spawning period both in diploids and triploids.

Thyroid hormone action in adult mammalian brain (Prof. Arun K. Ray)

During adult-onset peripheral hypothyroidism, the brain maintains normal level of thyroid hormone
for some time through a mechanism of ‘central homeostasis’. Although the onset, duration and
termination of such homeostatic phenomenon have been recently evaluated in our laboratory in
rat model, the mechanism behind such phenomenon remains unknown. During our investigation
to understand the mechanism further, we injected the protein synthesis blockers, actinomycin-D
and cycloheximide along with-propylthiouracil (PTU) to adult male rats during the days of onset
(Day *2°) and tertnination (Day ‘20”) of the homeostatic mechanism. We evaluated the synap-
tosomal T3 level, neuronal Na+-K+-ATPase and AChE enzymes along with deiodinase IT (DID
activities and cAMP levels in the cerebral cortex. The results indicated prevalence of unchanged
or lower levels of synaptosomal T3 on the above-mentioned days. Such condition has been
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AMP levels. The activities of crebrocortical synaptosomal Na+-K+-ATPase and AChE, which
are the two important physiological parameters for neuronal function, have been found to be
supportive of involvement of a neuronal protein-mediated factor in the “on™ and “off” reactions
in central homeostasis during peripheral hypothyroidism.

Our study indicated that the expression of “central thyroid hormone homeostasis™ could be a
genomic nuclear mediated mechanism.

Induction of differentiation and apoptosis: a possible strategy in the treatment of adult acule

myelogenous leukemia (Dr. Tunya Das)

It is known that in acute myeloid leukemia (AML), cell proliferation and differentiation is un-
coupled, causing a maturation block with accumulation of immature myeloid cells. Induction of
terminal differentiation in combination with the activation of apoptotic program in immature cells
may thus be the potential therapeutic strategies for AML. Recently it has been acknowledged
that various plant polyphenols play important role in cancer regression. However, there is no
detail study on the effects of plant polyphenols on the differentiation and/or apoptosis of AML
cells. In our recent study, theaflavins have been found to induce differentiation of undifferentiated
myeloblasts. the cause of myeloid leukemia, at lower doses whereas apoptosis of the same cells
al higher doses. Underlying mechanisms involved down-regulation of NFkB. A combinatorial
application of these plant polyphenols with ATRA (all trans-retinoic acid) showed compounded
effect on differentiation. These results raise the possibility of utilizing theaflavins in the manage-
ment of such a deadly disease in future.

Targetted immunoregulation of host to ameliorate tumor-induced immunodepression (Dr: Tunya
Duas)

Amelioration of immunodepletion of cancer-bearer is another aspect of cancer management. We
observed that tumor cells secrete PGE-2 in a COX-2-dependent manner that in turn induces T
cell apoptosis by disrupting IL2-Rg-dependant Jak3/Stat5 signaling pathway and thereby
down-regulating Bcl-2/Bax ratio and caspase activation. Theaflavins, on the other hand, protect
these immune cells against tumor-induced apoptosis by preventing Cox-2-induced PGE-2 secre-
tion from tumor cells and thus protecting T cell survival signaling.

Tumor-induced oxidative stress perturbs NFkB activity augmenting TNFa-mediated T cell death:
Protection by curcumin (Dr. Gaurisankar Sa)

Cancer patients often exhibit loss of proper cell-mediated immunrity and reduced effector T cell
population in the circulation. Thymus is major site of T cell maturation and tumors mduce thymic
atrophy to evade cellular immune response. Here, we report severe thymic hypocellularity along
with decreased thymic integrity in tumor-bearer. In an effort to delineate the mechanisims behind
such thymic atrophy, we observed that tumor-induced oxidative stress playedygritical role. as it
perturbed NFkB activity. Tumor-induced oxidative stress increased cytosolic 1“31 retention and
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inhibited NFKB nuclear wanslocation in thymic T cells, These NFkB-perturbed Ct".uh b.cc:nm.-
vulnerable to tumor-secreted TNFa-mediated apoptosis through the activation ol
TRADD-associated FADD and caspase-8. Interestingly, TNFa-depleted tumor supernatants,
cither by antibody-neutralization or by TNFa-siRNA transfection of tumor cells, were unul‘)Ic (o
kil T cell effectively. When T celis were over-expressed with NFkB, the cells became resistant
(o tumot-induced apoptosis. In contrast, when degradation-defective IkBa (IkBa super-repres-
sor) were introduced into T cells, the cells became more vulnerable indicating that inhibition of
NFkB is the reason behind such tumor/TNFa-mediated apoptosis. Curcumin could prevent
umor-induced thymic atrophy by restoring the activity of NFkB. Further investigations suggest
{hat neutralization of tumor-induced oxidative stress and restoration of NFkB activity along with
the reeducation of the TNFa-signaling pathway can be the mechanism behind curcumin-mediated
thymic protection. Thus, our results suggest that unlike many other anti-cancer agents. 'curcumin
is not only devoid of immunosuppr essive effects but also acts as immunorestorer m tumor-

bearing host.

Astroparticle Physics & Space Science

The development of the Centre for Astroparticle Physics and Space Sciences: A national
facility at Darjeeling is under progress. Some instruments have already been installed and some of
the observations have already been presented at the conference and submitted for publication.

@ The instruments such as surface Ozone analyzer, respirable dust, fine particles, PM2.5 and
weather monitoring systems are creating valuable data.

e A reporton the surface ozone behaviour at Darjeeling has been presented at an Interna-
tional conference at China.

® The observations of particulate mater concentration and the corresponding source strength
calculation has ben submitted for publication.

e Bose Institute, as a nodal center for Eastern India has also participated in the ICARB (an
integrated campaign for aerosols, gases, and radiation budget over India)

e The radiometric measurements are under progress. At present 20.6GHz & 31.65GHz
frequencies have been chosen for the dual frequency radiometry as 20.6GHz is more
sensitive to water vapour while 31.65GHz channel is sensitive to liquid water: determined
from the water vapour weighting function behaviour using radiosonde data but due to
presence of Ku band satellite channels revised frequencies are 23.8 & 31.4 GHz

e Ku-band Satellite receiving system is operative. The data obtained are being analyzed
along with the other weather data.

e Cosmic ray studies using passive detectors have been continuing at Darjeeling. Prepara-
tion for setting up the large area array at an altitude of 3.5 Km above mslis proceeding. A
mini array of active detectors at Darjeeling is under construction.
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® The outreach programime involving school childrens’ of Darjeeling area is continuing. Sev-
cral lectures by eminent scientists like late Dr. A.P.Mitra FRS and scientists from Bose
[nstitutes have been arranged.

® The school children training programme for the schools of North castern regions have
been planned. In the first such programme, Arunachal and Nagaland have agreed to
participate.

Immunotechnology Section

The section was created in 1992. Aim of this section is to develop modern technologies in the
lield of Immunology and Molecular Biology. How the basic research is useful for the betterment
of mankind is the main goal of the research from this section. Research programs in the section
have been initiated in the ficld of Medical Biotechnology and Marine Biotechnology.

Medical Biotechnology (Dr: Nripendranath Mandal)

The theme of research programs in this area was to develop a very sensitive method -for
quantification of very low levels of mMRNA from various immunologically important genes during
immune response for various diseases. We have constructed a plasmid which contains two
fragments of synthetic DNA of 420bp each. We have confirmed by DNA sequencing and used
for synthesis of standard RNA by in vitro transcription. This standard RNA also used for
RT-PCR using both forward and reverse primers specific for all [8 different cytokines genes. So
this will be very useful to quantify expressed mRNA of 18 different cytokines from human system
based on competitive RT-PCR. This will also be very useful for diagnosis and prognosis of
various diseases from few drops of blood samples and also be useful to develop a novel
immunomodulator from both terrestrial and marine resources of herbal medicine.

Another goal of this research program is to develop economically favorable herbal medicine from
natural resources without any side effect to treat nearly. noncurable diseases such as viral, cancer
and other autoimmune diseases. Currently we have developed some formulae of herbal medi-
cines. These are all made from very useful herbal products either from terrestrial or marine
resources. Earlier we reported some herbals selectively induced apoptosis in Ehrlich's Ascites
Carcinoma (EAC) and are very good natural immunomodulators. Hence these would be very
useful to treat cancer especially arsenic induced cancer, viral diseases, and various autoimmune
diseases such as arthritis, psoriasis and diabetes. Recently, we found some of the medicinal plant
products are highly antioxidants. We also observed that at least nine of these medicinal plant
products are very good iron chelator. We are developing some herbal formulations for thalas-
semia patients and other related diseases where iron over load is the major concern.
PN

Next theme of our research program is genetic and immuno-genetic studie& ‘of predispose
coronary heart disease risk among Asian Indian population in eastern part of India. The
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alence of coronary heart disease (CHD) is known (o be high a%‘mc_m;_; people of Indian <I||'|1._~I||}.
I India also rates are rising and CHD has been predicted tg m‘nk first u?m‘m;{ thc. C‘d.ll.\i?“S‘ {.wl {h ml
i1 Indian population by 2015. Genetic and immuno-genetic factors of (‘ HD WII'] be assoc [.nl}z)
with the polymorphism of six genes namely ApoAl, Apo B, Apo E, interlukin 6 ([[.4—6?, |
(IL-10) and tumor necrosis factor alpha (TNFE-4). Therefore, it seems rcas.onab]c tg coﬁsulg ‘lhaF
senetic factors such as ApoAl, Apo B and Apo [ gene polymorphism are lmporltum dclcrmgunts‘
:)'f premature CHD in Indians. Beside that factors of CHD appear to bermedlated by~ ch'aln gc}:
in plasma cytokines level namely Interleukin etc. We have found that of the conve.n%l_oni 1151
factors smoking, hypertension, higher concentration of TC, LDL-—C, apoB and Iow§1 con:(_,cntm—r
tion of HDL-c. apoAl were associated with CHD. But in addition to Ehese. ratios of zlp(wBi.
apoAl, apoB/HDL-c, non HDL-¢/HDL-c, TC/HDL-c, L‘DL:—C/.HDL—C,.’I G/HDL-C“&Hfl LDL—;
particle size are account for new risk markers of CHD. This hndlr.]g SL}ggests that these h}tl()& m
LDL-c particle size should be useful as biomarker for diagnosis of premature CHD in Asian

Indian population in Eastern part of India.

prey

Marine Biotechnology (Dr: Nripendranath Mandal)

Shrimp aquaculture is one have the most promising and job_genelzra.lting industries u-l.lv over lh(.
world including India. Viral diseases are the major problems in this 1ndust.1‘y and continuing the
loss of multimillion dollars each year. The theme of research programs in this urea was to fievcl.op
diseasc free shrimp aquaculture industry from structural and functional genom}C studlc;:s or'munne
invertebrate, Giant Black Tiger shrimp (Penaeus monodon) and its viruses. For the hrs} Ume' we
have developed a microsatellite DNA marker to identify disease resistant population (?T Pezz.ae‘u.\'
monodon. We also found a very important DNA sequence of 57bp homology with WSSV
genome that is responsible for disease susceptible in P. monodon. Another discase .remstz.ml
DNA marker also has been developed from our laboratory using RAPD method carlier. After
sequencing of this DNA marker we have designed new set:s of primers and developed new
conditions for PCR to identify disease resistant populations of 2. monodon. Both DNA mar ke'm
will be very useful to develop disease free shrimp aquaculture industry in our country. These will
also be helpful to understand the molecular pathogenesis in F. monodon.

Plant Molecular & Cellular Genetics

Plant Tissue Culture Section was established in the year 1976 by late Dr. V. N. Gadgil and
renamed as PMCG Section in the year 1989 with specific focus on researches on the plz.ml
genetic engineering towards improvement of plant productivity. In the la.st few ye;u:s the IT]LU(.)T
emphasis has been given, in addition to some basic research, to identlfy'the basic genomic
components coding for desirable phenotypes through genetical and molecular flpproaches.
Conventional and transgenic approaches are being employed to  introgress some of these genes

in crop plants.
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Genes [or Inositol metabolism :_Relation to abiotic stress ( Prof. A. N. Lahiri Majumder)

The ORF sH1383 has been identified as coding for L-myo-inositol 1-phosphate phosphatase in
Sviechocystis. Analysis of the upstream sequences of INOT genes from Orvza and Porteresic
identified a number of stress-regulatory elements. Evolutionary origin ol the “salt-tolerance
domain™ of PcINOT has been delineated as resultant of a single nucleotide polymorphism.
Introgression of PcINOT gene confers salt-tolerance to evolutionary diverse organisims while
locale-specific expression leads to desiccation and oxidative stress- tolerance in addition to
salt-tolerance to transgenic plants.

Selection of elite bamboo genotypes: A molecular marker based approach (Prof. Amita Pal)

Prevalent bamboo diseases in and around West-Bengal was documented and molecular marker
associated with leaf-rust tolerant Bambusa. balcooa was identified based on
allelic polymorphism (EF455492). In woody bamboo, lack of regular sexual events limits the
application of breeding based segregation to test the genetic linkage between a marker and the
particular trait of interest; therefore allelic polymorphisms based selection has been adapted. A
superior fiber yielding genotype of B balcooa was identified that has attributes required for quality
pulp and paper production. The genotype specific molecular marker, ‘Balco,
sequenced from two populations of B. balcooa (DQI005800).

1y » Was cloned and

Development of insect resistant plants: A crop management strategy (Prof. Sampa Das)

Allium sativum leaf lectin (ASAL) expressing chickpea, mustard and rice T, /T, plants had been
characterized using Southern, northern and western blot analyses. The single copy transgene
bearing lines of cach plant type had been selected. The segregation patterns of the transgene in
the subsequent generations of each plant types were investigated. In—planta bioassay also es-
tablished their efficacy to control respective insects. A number of receptor proteins of ASAL
were purified from various insects affected by ASAL. One such receptor isolated from economi-
cally important insect, whitefly was identified to be a Ca dependent ATPase.

Development of aphid tolerant Brassica lines and hybrid mushroom strains (Dr. Sumir R.
Stkdar)

Segregating BCIS2 lines were raised through selfing of five independent BCIS | lines (developed
through protoplast fusion between Rorippa indica and Brassica Juncea). Promising aphid
tolerant and high yielding lines have been identified. Selected hybrid lines showed nutritionally
improved fatty acid profiles with high oleic- and linoleic acid contents and low erucic acid
content.
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| Gupta S, Das L. Datta AB, Poddar A, Janik ME, Bhattacharyya B. (2006) Oxalone and lactone moicties of
lmdophyll()loxin exhibit properties ol both the B and C rings ol colchicine in its binding with tubulin,
Biochemistry. 45, 6467-6475.

) Mohan R, Bancrjee M, Ray A. Manna T, Wilson L, Owa T, Bhattacharyya B, Panda D. (2006). Antimitotic
i ] H 1§, \ 2 v AN SA4(V.S44
sulfonamides inhibit microtubule assembly dynamics and cancer cell proliferation. Biochenustiy. 45, 5440-5449,
3 Laha Suparna, Das Shankar Prasad, Hajra Sujata, Sau Soumitra, and Sinha Pratima (2006) The budding
yeast protein Chllp is required to preserve genome integrity upon DNA damage in S phase. Nucleic AcidsRes..
34.5880-5891.

4 Saha RP and Chakrabarti P. (2006) Molecular modeling and characterization ol Vibrio cholerac
wanscription regulator HivU. BMC Struct. Biol. 6, 24.

5 Saha RP. Bahadur R, Pal A, Mandal S and Chakrabarti P. (2006) ProFace: a server for the analysis of the
physicochemical features of protein-protein interfaces. BMC Struct. Biol. 6. 11.
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analysis ol a groundnut calcium-dependent protein kinase: nuclear localization sequence in the junction domain
is coupled with nonconsensus caleium binding domains.... J, Biol. Chem. 281, 10399-10409,

% Saha RP, Basu G. and Chakrabarti P. (2006) Cloning, expression, purification, and characterization of
Vibrio chloerae transcriptional activator, HiyU. Protein Expression and Purification, 48. 118-125.

8. Saha RP. and Chakrabarti P. (2006) Parity in the number of atoms in residue composition in proteins and
contact prelerences. Crrrent Science. 90, 558-56
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histolytica Is modified by clostridial glucosylating cytotoxins. Appl Environ Microbiol. 72, 7842-8.

10 Ghosh Dastidar P. Majumder S. and Lohia A. (2007) Eh KlIp5 is a divergent member of the kinesin 5 [amily
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y i AT . . he G23 ¢ 725 venes of te ate sobacter age arc essential {or the transcription ol its late genes.
& Fourteen out of twenty edible mushroom hybrid lines (Pleurotus florida + Calocybe indica var. /“;; (‘/23 and G23 genes of M"pzc' S ’ l
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I Saha RP. Basu G, Chakrabarti P.* “Cloning, expression, purification, and characterization of Vibrio cholerac
transcriptional activator, HlyU.™ Protein Expr Purif. 2006 48, 118-25.
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s praseniit Saha, Dipankar Chakraborti, Anindya Sarkar, Indrajit Dutta, Debabrata Basu and Sampa
[54\ (2007) Characterization ol vascular-specific RSs1 and rolC promolers for their utilization in engineering
plants 1o develop resistance against hemipteran insect pests. Planta. Online- 10. 1007/500425-007-0493-3
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hetween dibenzofa.clphenazine and different amines in acetonitrile-water mixture. J. Phivs. Chem. 111 (5): 878-884.
6. Chakrabarty M, Mukherjee R. Chakrabarty M, Arima S and Harigaya Y (2006) An expeditious approach to
Knoevenagel condensation of Meldrum’s acid on neutral alumina using microwave irradiation. Lert. Org. Chem.
3(11): 868-871(2006).

7 Chakrabarty M. Mukherjee R, Mukherji A, Arima S and Harigaya Y (2006) Phosphoric acid-on-silica gel:
a green catalyst for the synthesis of symmetrica! bis(indolylalkanes. Heterocyeles 68 (8): 1659-1668.

3. Chakrabarty M. Kundu T and Harigaya Y (20006) Mild deprotection ol rert-butyl carbamates of
NH-heteroarenes under basic conditions. Syath. Commun. 36 (14): 2069-2077.

9. Chakrabarty M, Karmakar S, Mukherji A, Arima S and Harigaya Y (2006) Application ol sulfamic acid as an
cco-Iriendly catalystin an expedient synthesis of benzimidazoles. Heterocycles 68 (5): 967-974.

10.  Chakrabarty M, Mukherji A, Karmakar S, Arima S and Harigaya Y (2006) A new catalytic application o a
Keggin acid in the synthesis ol symmetrical bis(indolylyalkancs. Heterocycles 68 (2): 331-338.

I Biswas A and Das KP (2007) Differential recognition of natural and non-natural substrate by molecular
chaperone a-crystallin - a subunit exchange study. Biopolymers 85(2), 189-197.

2. Das Soma, Das KP and Bhattacharyya DK (2006) Preparation of di-basic acid containing soy
phospholipid by chemical and enzyme catalized trans esterification and evaluation of their surface active
properties. J. Surf. Det. 9,357-366.

13. Halder E, Chattoraj DK and Das KP (2006) Excess adsorption on hydrophilic solid-liquid
interface, Positive excess adsorption of anionic surfactant. Part 1. Indian J. Chem. 45A,2591-2598.

14. Halder E, Chatloraj DK and Das KP (2006) Excess adsorption on hydrophilic solid-liquid interface.
Negative adsorption of electrolyles and urea. Part 2. Indian J. Chem. 45A, 2599-2606.

15. Chaltoraj DK, Haldar E, Das KP and Mitra A (2006) Surlace activity cocfficients of spread monolayers of
behenic acid salts at air-water interface. Ady Colloid Interface Sci 123-126, 151-161,

[ Ghosh Dastidar K, Maitra S, Goswami L, Roy D, Das KP and Lahiri Majumdar A (2006) An insight into the
moleculan basis of salt tolerance of L-myo-inosito [-P synthase (’cINOL) from Porreresia coarctata (Roxb.)
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Takeoka. a halophytic wild rice. Plant Physiol. 140, 1279- 1296,

17. Busu 8. Pathak SK. Buanerjee A, Pathak S, Bhattacharyya A. Yang Z, Talarico S. Kundn M and Basu J
(2007) Exceution ol macrophage apoptosis by PE_PGRS33 of Mycobacterium tuberenlosis i mediated by ‘Toll-
like receptor 2-dependent release ol tlumor necrosis factor-alpha. J. Biol. ¢ Tent. 282, 1039- 1050,

I8. Data P. Dasgupta A, Singh AK, Mukherjee P. Kundu M. and BasuJ (2006) Interaction between Fisw
and penicillin-binding protein (PBP)3 dirccts PBP3 10 mid-cell, controls cell septation and mediales the formation
of'a trimeric complex involving FtsZ, FisW and PBP3 in mycobacteria. Mol. Microbiol. 62, 1655-1673,

19. Pathak SK, Bhattacharyya A, Basu S, Banerjec A, Basu J and Kundu M (2006) TLR4-dependent NF-kB
activation and mitogen- and stress-aclivated proteins kinase I-triggered phosphorylation events are central Lo
Helicobacter pyviori peptidy! proly| cis-, trans- isomerase (HPO175)-mediated induction of IL-6 release from
macrophages. /. lmmunol. 177, 7950-7958.

20 Mukhertjee P. Dutta M, Datta P, Dasgupta A, Pradhan R. Pradhan M, Kundu M. Basu J and Chakrabari; P
(2007) The RDI-cncoded antigen Rv3872 of Mycobacterium tuberculosis as a potential candidate for
serodiagnosis of tuberculosis, Clinical Microbiology and Infection 13, 146-152

21. Kundu M and Basu J (2006) IL-32: An Emecrging Player in the Immune Response Network
againstTubcereulosis? PLoS Med. 18, 3(8).

22, Manna P Sinha M and Si] PC (2007) Galactosamine-induced hepatotoxic effect and hepaloprotective role
ola protein isolated from the herb Cajanus indicus L in vivo. J Biochem Mol Toxicol. 21, 13-23.

23. Bhattacharjee R and Sil PC (2007) Protein isolate from the herb, Phyilanthus niruri modulates carbon
tetrachloride-induced cytotoxicity in hepatocytes. Toxicol Mech Methods. 17,41-47.

24, Chattacharjee R and Sil PC (2007) Protective role of Phyllanthus niruri against nimesulide induced
hepatic damage. in J Clin Biochem. 22, 109-1716.

25. Sarkar K. Ghosh A, Kinter M, Mazumder B and Sil PC (2006) Purification and characterization of a 43kD
hepatoprotective protein from the herb Cajanus indicus L. Protein J. 25-421.

26.  Sarkar K nad Sil PC (2006) A 43kD protein from the herp Cajanus indicus 1. protects thioacetamide
induced cytotoxicity in hepatocytes. Toxicol In Vitro. 20, 634-640.

27. Chatterjee M, Sarkar K and Sij PC(2006) Herbal (Phyllanthus niruri, protects

isolate protects liver from nimesulide induced oxidative stress. Pathophysiology 13, 95- (2.

28. Battacharjee R and Sif pC (2006) Protein isolate from the herb, Phyllanthus niruri, protects liver from

acetaminophen induced toxicity. Biomed Res. 17, 75-79

29, Manna P, Sinha M and Sil PC (2006) Aquucous extract ol Terminalia arjuna prevents carbon tetrachloride
induced hepatic and renal disorder. BMC Complement and Altern Med. 6,33

30, Chatterjee M and Sl PC (2006) Hepatoprotective effect of aqueous extract of Phyvllanthus niruri on
nimesulide-induced oxidatjve stress in vivo. Indian J Biochem Biophys. 43, 305.

3L Ghosh A and Sil PC (2006) A 43kD protein from the leaves of the herb, Cajanus indicus L. modulates
chloroform induced hepatotoxicity in vitro, Drug Chem Toxicol. 29, 397-413.

32 Bhattacharjee R And Si] PC (2006) The protein fraction of Phyllanthus niruri plays a protective rofe
agamnstacetaminophen induced hepatic disorder via its antioxidant properties. Phytother Res. 20, 595-601
33 Das P, Sinha RK and Basu S (2006) Ultraviolet-visible-near infrared and mid-Fourier twnsform infrared

spectroscopic studies of intermolecular interaction in cholesteryl loeyl carbonate in mesophases. J Chem, Physy.
124-124514,
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10 Przewoski B V. Meyer H O, Balewski J T, Dachnick W W. Doscow J. Haeberli W, Ibald R, Lorentz B, Pollock
R E. Pancella P V., Rathmann E Rinckel T, Saha Swapan K, Schwartz B, Thorngren-Engblom P, Wellinghausen A.
Whitaker T J and Wise T (2006) Analyzing powers and spin correlation coefficients for p+d elastic scattering at
135 and 200 MeV, Phvs. Rev. C74 064003.

1. Dutta A and Sinha T P (2006) Diclectric relaxation in perovskite BaAl, \Nb, O, Journal of Physics and
Chemistry of Solids 67, 14841491, '

12, Himanshu A K. Gupta D C and Sinha T P (2006) Diclectric study ofBa(Zn, Nb, )O. at tow temperature.
Indian Journal of Pure and Applied Physics 44, 391-397. '

13. Rout S K, Sinha E, Panigrahi S, Bera J and Sinha TP (2006) Phase formation and dielectric phase transition
inBa, CaTi Zr, O solid solutions. Journal of Physics and Chemistry of Solids 67. 2257-2262.

4. Bhattacharyya A, Ghosh S K, Joardar P S, Mallick R, Raha § (2006), QCD The conversion of Neutron star
(o Strange star: A two step process.. Phys. Rev. C 74:065804.

15. Ghosh S K, Mukherjee T K, Mustafa M G, Ray R (2006), Susceptibilitics and speed of sound from PNJL
model. Phyvs.Rev 1D 73:114007.

16. Banerjee S, Bhattacharyya A, Ghosh S K, Ngenlritz E M, Raha S, Sinha B, Takasugi E, Toki H. (2006),
Colour entangled orphan quarks and dark energy from cosmic QCD phase transition. Nuel, Phvs. A 774:769.

17. Ghosh S K. Mukherjee T K, Raha S, (2006) A Consistent quasiparticle picture of quark-gluon plasma and
the velocity ol sound Mod. Phys. Lert. A21:2067.

ANIMAL PHYSIOLOGY

l. Sumedha Roy, Jhuma De, Samita Kundu, Angshuman Biswas, Mitali Pramanik. Arun K. Ray (2007):
Estradiol-17beta: Tracing its metabolic significance in female fatbody of fifth instar larvac of silkworn. Bombyx
mort L (vace: Nistari). Life Sciences (Elsevier,U.S.A.) 80, 446-453.

5

R Bhattacharyya S, Mandal D, Sen GS, Pal S. Banerjee S, Lahiry L. Finke JH, Tannenbum CS. Das T. $a G
(2007): Tumor-induced oxidative stress perturbs NFkB activity augmenting TNFa-mediated T cell death: Protee-
tion by curcumin. Cancer Research. 67:362-70.

3. A. Biswias, M. Pramanik. S. Kundu, S. Roy, J. De and Arun K. Ray (2000): Alterations in enzyme activitics
in vital organs of wiploid female catfish Heteropneustes fossilis (Bloch): Fish Physiology and Biochemistry
(Springer verlag. Germany): 32,73-81.

4 ;S. Kundu, M. Pramanik, S. Roy, I. De, A. Biswas and Arun K. Ray (2006): Maintenance of brain thyroid
hormone level during peripheral hypothyroid condition in adult rat. Life Sciences (Elsevier, U.S.A.): 79. 1450-
1455.

5. Dasgupta R, Saha I, Pal S, Bhattacharyya A, Sa G. Nag TC, Das T and Maili BR. Immunosuppression.
hepatotoxicity and depression of antioxidant status by arecoline. Toxicology 227:94-104, 2006.

0. Biswas K, Richmond A, Rayman P, Biswas S, Thornton M, Sa G, Das T, Zhang R, Chahlavi A, Tannenbaum
CS. Novick A, Bukowski R and Finke JH. GM?2 Expression in renal cell carcinoma: Potential role in tumor-induced
mmmunc dyslunction. Cancer Research. 66:68 | 6-25, 2000.

7. Mookerjee A, Mookerjce Basu J, Dutta P, Majumder S, Bhattacharyya S, Biswas J. Pal'$, Mukherjee P,

Raha S, Baral RN, Das T, Efferth T, Sa G, Roy S, Choudhuri SK. Overcoming drug resistant cancer by a newly
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developed copper chelate through host protective cytokine mediated apoptosis. Clinical Cancer Research
12:4339-49, 2000. - “

g NahaN.SaG.and Roy Chowdhury A (2006) Inorganic lead exposure in battery and paint [actory: ellect on
;{uman sperm structure and functional activity. J UOEH 28, 157-171

9 NahaN.SaG, Ganesan V. Bhar R and Roy Chowdhury A (20006) Is occupational lead exposure detrimental
l(‘x human spermatozoa? A question of recent concern. JCMS 2, 105-110

Book Chapters

Bhattacharyya A. Chattopadhyay S and Das T. Tea: A journey across time from beverage (o anticancer agent.
In: Emerging Pollutants: Impact on Agriculture

1. Environment and Health (Ed. De A and Gupta S), Allied Publishers. India. Chapter 15. 157-163.2006

2 Sa G. Pal S and Choudhuri T. Curcumin: A journcy {rom spice to cancer chelnopl-évention.iﬁ éill.lc’lf',({(jl'l’g
P.()HLII'CIIII.\'.' Impact on Agriculture, Environment and Health (Ed. De A and Gupta S), Allied Publishers. India.
Chapter 16. 164-179,2006 | o |
3 Das T. Sa G and Siddigi M. Potential targets of tea polyphenols i~n canccr» prcvenll)oﬁn: \lgmilmnw in
;1;1ui0genesis. melastasis and apoplosis as well as in protection of ho.s:l defense system. In: Protective effects of
;e;m:/mmun health (Eds. J Weisberger, N K Jain and M Siddigi) Cabi London, 76-90. 2006

PLANT MOLECULAR & CELLULAR GENETICS

| Ghosh Dastidar K . Maitra S . Goswami L . Roy D, Das K P, and Lahiri Majumder A. (2()?)6) /;‘n lnsnghl
11.110 the molecular basis of salt-tolerance of L-myo-inositol I-phosphate symhase (PcINO! ) Irom Porteresta
coarctata (Roxb.) Tateoka, a halophytic wild rice. Plant Physiol. 140: 1279-1296.

2 Das-Chatterjee A, Goswami L, Maitra S, GhoshDastidar K, Ray S :And Lahiri- Majl‘m‘]qe‘r, /’A.’l(f()(:())
Introgression of a novel salt-tolerant L-myo-inositol I-phosphate sypthasc from Portmesnalu)zllclalcl):;xox %)
TzllC(;kzl (PcINO ) confers salt-tolerance to evolutionary diverse organisms. FEBS Letts. 580 : 3980-3988.

3. Chatterjec A, Ghosh Dastidar K, Maitra S Das-Chaltcniqe A, Dihazi H,. Eschrich Kand L:dhil:i ‘qu u‘?1?c110|_'
A, (2006) sI11981. an acetolactate synthase homologuc of Synechocystis sp. PCC6803, functions as L
myo-inositol 1- phosphate synthase. Planta 224 : 367-379. |

4 Das B .GoswamiL,Ray S, Ghosh S . Bhattacharyya S, Das S, Lahiri MaiurnderA. (2006) Agrobacjlcrujn‘]-‘
n'wdiulcd transformation of Brassica juncea with a cyanobacterial (Synechocystis PCC6803) d(c]lu—() desaturase
gene leads to production of gamma ~ linolenic acid. Plang, Cell, Tissue & Organ Culture 86: 219-231.

5 Saha P, Majumder P. Dutta I, Ray T, Roy S C, Das S. (2006) Transgenic rice expressing Alliwm sativion leal
lectin with cnhanced resistance against sap-sucking insect pests. Planta 223:1329-1343.

6. Ray T. Dutta I, Saha P, Das S and Roy S C. (2006) Genetic s‘tabilil'y of three economicallyD i’mp;;rgle%l;{l
micropropagated banana (Musa spp.) cultivars of lower Indo-Gangetic plains as assessed by RAPD and 5!
markers. Plant Cell Tissue and Organ Culture 85: 11-21.

7 Chakraborti D. Sarkar A and Das S. (2006) Efficient and rapid in vitro plant regeneration system for Indian
CLIIl'iV‘dI‘S ol Chickpea. Plant Cell Tissue and Organ Culture 86: 117-123




Dy

L

2

=

=

32

Bose Institute

"8 Chakraborti D. Sarkar A, Gupta S and Das S. (2006) Small and large scale DNA isol
chickpea ( Cicer arietinum L.) suitable for molecular marker
nology S: 585-589,

9. Saha P. Dasguptaand Das S. ( 2006) A novel
limited viruses by antagonizing the phloem feeding hemiptera vectors. Plant Mol. Biol. 62: 735-752.

10. Bhattacharya S, Das M, Bar R and Pal A. (2006) Morphological and molecul
ttlda Roxb. with anolte on Howering. Annals of Botany, 98(3):529-535.

I, Pal A and Das S. (20006) Arabinogalactan-proteins: Role in plant tissue differentiation
importance. Proceedings of the National Academy of Sciences, India; 76 B- TV 312-320).

12, Das S, Sengupta D N and Pal A. (2006
radiata during induced in vitro dilferentiation:
regencration response. J. Plant Biochem. & Biotech, 15:123-129,
3. Basak J, Kundu S, Pal A. (2007) Phylogenetic

binding domain encoded by resistance genes
Biotechnology 6(1):9-17.

14, Mitra A and Pal A, (2007) In virro regeneration ol Ste
Plant Biochemistrv & Biotechnology 16(1y59 —62." .

Book Chapters

l. Pal A (2007) Chapter 5. Production of Insceticides. In: Biotechnolog
Ramawat and I. M. Mcrillon) Science Publishers, Inc.. Inficld, U.S.A.. pp. 131-149,

BIOINFORMATICS CENTRE

I Saha R Pand Chakrabarti P, (2006) Molecular modeling and characterization of Vibrio cholerac Lranscrip-
tion regulator HlyU. BMC Struct. Biol. 6,24,

2. Saha R P. Bahadur R, Pal A, Mandal S and Chakrabarti P, (2006) ProFace: a scrve
physicochemical features of protein-protein interfaces. BMC Struct. Biol, 6, 11.

3. Raichaudhuri A, Bhattacharyya R, Chaudhuri S, Chakrabarti P and DasGupta M. (2006). Domain analysis
ofa groundnul caleium-dependent protein kinase: nuclear localization sequence in the junction domain is coupled
with nonconsensus caleium binding domains. J, Biol. Chen. 281, 10399. | 0409.

4. Basak S and Ghosh T C. (2006). Temperature Adaptation of Synonymous Codon Usage in Difle
Functional Categories of Genes: A Comparative Study between Methanococeus jannaschii and Me
maripaludis Homologous Genes. FEBS Letters 580, 3895-3899,

S. Bagehi A and Ghosh T C. (2006) Structural and [unctional ¢
involved in the
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transport ol reductants during sulfur oxidation by the global sulfur
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6. Bagchi A and Ghosh T C . (2006) Structur.

the biochemical oxidation of sulfur anions via the global sulfur oxid
and Chemistiy 30, 227-232.
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Lo ancd amino acid usave of S, cerevisiae
Y Reinvestivz the codon and amino acid usag
i asak S« 3 _(2007) Reinvestigating the ' : o
KatinlByBesakeSar G SEg Hes '\)ry structure analysis. Biochemical and Biophysical Research
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genome: A new insight from protein second
C ications 354. 693-699. w -
. D% 7. Ghosh S K. Ghosh T C. (2006) Compositional

8 Jay F. Basak §. Gupta § K. Das P'n‘ity with human genes. J Biochem & Mol Biol 39.
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1P
H .D. DEGREE Name of the student Department/Title of the thesis Supervisor
Name of the student D (University/year)
! i o e n e
(University/year) Partment/Title of the thesis Supervi Chemistry Department (contd.)
Supervisor
Biochemistry Department Debabrata Mandal Insightinto the mechanisms governing Prof. Joyoti Basu
Ranjit P. Bahadur Structural studi (J.U., 20006) maintenance of structure and function of the
(JU, 2006) N studies on macromolecular o human erythrocyte membrane
cractions and protein folding Prof. P. Chakrabuarti
Microbiology Department
. Botany Department . ' ,
Sudip Kumar Dag Percepts of . Suchandra Regulation of cell signal transduction Dr. Subrata Majumder
(VU, 2006) by he ﬁ) ] Slfccessfu.l seed storage Prof. P Bhattacharyya pathways for Cell survival or apoptosis
N Wate;lu }l;:e]ihods with special reference Prof ' A‘Ié.hs‘dha C.U. (2006) by Tri and Pentayalent Arsenic
ake patterns and ultra- - A Bhattacharya
structures . ’ . . o . .
Hes of testa. Wiiddhiman Ghosh Phenetic. genetic and phylogenetic diversity Prof. P.K.
Kamala Neogi : J.U. (2006 f mesophilic, neutrophilic and facultativel Chakraborty
¢ gie Biochemical ane . ) of mesophilic, neutrophil acultatively akr 3
(JU, 2006) o Me:]]]].]llc",l] dnti Molecular Anal ysis Prof. D N sulfur chemolithotrophic bacteria isolated
inRice C‘u];iism Of-P(I)iyamine Action - DN Senguptu from some distinct terrestrial habitats with
§ Ivars in Response to special reference to the rhizosphere
Salinity Stress : _ special reference to the rhizosphere.
Saswati Laha Genetic Ene . Mahashweta Mitra Investigation into the developmental Dr.S.K.Das Gupta
(JU, 2006) level of 9'-1‘:1' '}:;_n‘t él‘lng & Increase the Prof. D.N J.U. (2000) expression of genes during the
in Tran DA f“"box)/]ase Enzyme - DN Sengupta intracellular growth of a
Hransgenic Tobacco : Analysis mycobacteriophage, using proteome
ofiiscffectin plant nalysis tools ~
analysis tools.
Chemistry Department Abhik Saha The 16-kda dormancy promoting alpha- Dr.S.K.Das Gupta
Madhumouli Characterizari i J1.U. (2007) crystallin like protein of Mycobacterium
Chatterjee . cterization of a 70 KDg prote; i ) tuberculosis — its structure, mode of action
. from eo: L n purified Prof. P CeE .
(J. U., 2006) inh'b'g flt testes cytosol having Na,K-ATPase of. P.C. Sen and development of specific inhibitors
ibitory and arylsulphatase A activities
Piyali Mukherjec Animal Physiology Secti
jee - : nimal Physiology Section
(C.U., 2006) }h,] munobiological studies on Visceral :
L ‘Mhmamrr.s'f’.\' in BALB/c mice intracardiall P 1'0'1". A.C. Ghose & Angshuman Biswas  Subcellular responses of different organs Prof Arun K. Ray
infected with Leishmaniy donovani am: ].d~ ’ Prof. P.C. Sen (JU) of triploid female catfish, Heteropneustes
Ashis Biswas amastigotes fossilis (Bloch) in anpual reproductive cycle
= Interactions, stabili |
/ (J.U.. 2006 St S, stability and substrate refold; . |
a. 0) ability of mo]ecu]archapc‘.roneé CJ‘):ftI?]:?mg ot ERICG Seciion
: -crystallin
Aparajita Das- Salt stress responses in Plants: Prof. A.N.Lahiri Majumder
Chatterjee Molecular and transgenic approach

(J.U,2006)
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G )
RANTS IN-AID SCHEMES Investigator / Title of the Schemes Name of the Department
Investigator / Ti Co-investigator
. itle of the S ) . 2
(l()-lﬂVeStigat()r GhiEmmes Name of the Department i . . .
Prof. K.P. Das Role of N-terminal region of a-crystallin Chemistry
for its structure, stability and chaperone
S function - a biophysical and site
Schemes funded by CSIR directed truncated study
Prof. B. Bhattacharvu: (Started in November 2005)
| acharyya Unus.ua.ll binding properties of Biochemistry
colchicines-tubulin interactions. Sy Prof. Arun K. Ray Studies on the specificity of Animal
estradiol- 1 7beta binding protein Physiology
D 3 . Ch: , L. i . . e =
t-R. Chattopadhyaya Autodigestion & proteolysis studies Bi ~ (putative receptor) in different
.Of the lambda cI repressor & ) lochemistry : organs of silkworm, Bombyx mori
Investigation of its Rec A-mediated L. (race Nistari)
cleavage (terminated on 31.07. 2007) Prof. Amita Pal DNA fingerprinting for identification of bamboo PMCG
Prof. P. Chakrabsart: ' species and genotypes for IPR protection and
oo nakrabar gt I
Co-Pl: Dr. G ! ‘]; 'lllu“ Theoretical and Crystallographic studies Biochemistr CONSEVAO:
.o T on protein-protein Interactions, =
Biophys. Dept. Dr. S.R. Sikdar Screening of aphid tolerant Brassica juncea PMCG
limited disomic chromosome addition lines
Dr. Subrata Sau - ‘ L from selfed backcross progenies of the
Studies on the structure-f prog
relationshi f " Ire- unctlop Biochemisiry “Rorippobrassica™ somatic hybrid (Rorippa
ship of the Repressor of the indica + Brassica junced)
lemperate mycobacteriophage L] ' '
{ Dr. Gauty as . : ;
utam Basu Mechanism of substrate recognition Biophysi Nichemesfinded by DE
' by truncated glut: - ySICS
glutamyl tRNA synthetase Prof. Anuradha Lohia Using bacterial toxins to arrest Biochemistry
Dr.S K. DasGupta - Proliferation and Differentiation of tf
as Investigation into the st _ roliferation and Differentiation of the
(2004-2007) effect ffh it f e Stlmu]atq y Microbiology human pathogen Entamoeba histolytica.
binding O.St.detors on the origin i DBT, Indo-German Collaborative
8 activity of a mycobacterial Project, 2004-07 (terminated on 31.03.2007)
plasmid replication protein. ’ R
2'('5(;1;‘;1%21!1 K. Dutta Microbial management of o Prof. Anuradha Lohia Devx-‘:lopmer‘lt of a product from Oxalis Biochemistry
1 ( -2007) environmental carcinogens: High Microbiology corniculata for E. histolytica.
molecular weight ic
ghtpolycyclic Dr. Subrata Sau Molecular cloning & Characterization of Biochemistry

the antibiotic Inducible cisacting gene

aromatic hydrocarbons
' regulatory elements of Staphylococcus

/

a.
aureus and development of biological
e i Assay systems (terminated on 14.07.2000).
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Investigator/
Co-investigator

Prof. P. Chakrabarti

Dr. Subrata Sau

Prof. KK.Mukherjee
Prof. PK.Saha
Dr. D. Basu

Prof. S. Sen Mandi

Prof. D.N.Sengupta

Dr. D. Basu

1 Prof. Parimal C.Sen
/I in-collaboration with
1 Dr. R.Bhadra (IICB)

~odd]

R R

Qnty.
3

Title ot the Schemes

Analysis of protein structures and
soft-computing in Functional annotation,
chemogenomics and docking.

Molecular characterization of two
putative host Lethal Genes

of temperate mycobacteriophage
L1 (started on 21.09.2006).

Genotyping of cultivated jute and
their wild relatives available at
CRUAF to cataloguing

Characterization and Improvement of
Tea through Biotechnological Tools”
(a National Network Programme)
(Terminated on April, 2007)

Analysis of ABRE-based promoter
and cloning of cDNA for ABRE
binding Transcription Factor from Rice
(Started from March’ 2002)

Identification of the genes from Sinapis
alba, involved with resistance against
Alternaria brassicicola through proteomic
approach” under the umbrella project

Biotic stress in plants: A concerted approach
based on functional genomic, proteomic

and transgenic techniques”

(Started on September 2006)

Development of highly unsaturated marine
lipids and ester and specific bioactive
analogues for the treatment

of some prevailing chronic disorder
(Terminated on 30.06.2006)

Bose Institute

Name of the Department

Biochemistry

Biochemistry

Botany

Botany

Botany

Botany

Chemistry

Annual Report
Investigator/

Co-investigator

Prof..J. Basu (PI)
Prof. M. Kundu &

Prof. P. Chakrabarti

Prof. J. Basu (PI)
Prof. M. Kundu

Prof. M. Kundu (PI)

Prof.. J. Basu (PI)
Prof.. K.P. Das
Prof. [. Bose
Prof. M.Kundu

Dr.S.K.DasGupta
(2005-2008)

Dr. Subrata
Majumdar
(2006-2009)

Dr. Subrata
Majumdar
(2006-2009)

Prof.A. N. Lahir
Majumder

Prof. A. N. Lahiri
Majumder
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Title of the Schemes Name of the Department

Role of lipoarabinomannan of M: veobacterium Chemistry
tuberculosis as a modulator of macrophage cell
signaling(Terminated on 7.7.20006)

Mechanisms of modulation of host cell Chemistry
signaling by RD1-encoded proteins of
Mycobacteria (16.11.2005-15.11.2008)
Polyphosphate kinase polyphosphate Chemistry
metabolism and its implication in mycobacteria
(15.3.2004-14.3.2008)

Multi faceted approaches towards characterizing Chemistry
potential drug targets in the cell division and stress
response pathways in Mycobacterium tuberculosts
(27.10.2006-26.10.2009)

Discovering mycobacterial drug targets Microbiology
through mycobacteriophage genomics
CD40 and Toll like receptors (TLR) Microbiology
at the interface of Mycobacterium w

(M. w) and macrophage interaction:

Probing the mechanism of action of

M.wusing Leishmaniasis as a model

Effect of gene silencing on the Microbiology
modulation of cell Signaling

mechanisms during the early phase

of Leishmania donovani infection

Engincc.ing inositol metabolic pathway PMCG

for raising salt tolerant rice plants

Identification and characterization of genes/proteins PMCG
regulated in ubiotic stress in Porteresia
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Title of the Schemes Name of the Department Investigator / Title of the Schemes Name of the Department
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Investigator /
Co-investigator

Prof. Amita Pal

Prof. Sampa Das
(Coordinator & P1)
Dr. S. R. Sikdar
(Co-P.1.)

Prof. Amita Pal, P.1.

Prof. K. P. Das (Co-P.1.)
Prof. Sampa Das

Prof. Pratima Sinha

Prof. Anuradha Lohia
P1/ Coordinator

Prof. P. Chakrabarti
Co-PI: Dr. P.Parrack

Prot. Anuradha Lohia

Phylogeny of NBS-LRR protein motifs in the PMCG
family Fabaceae, identification of new conserved

motifs and their implications in Geminivirus resistance.

Programme Support on ‘Biotic stress in Plants: A PMCG
concerted approach based on functional

genomic, proteomic and transgenic techniques”.
Identification of effector gene/proteins implicated PMCG

in resistance for yellow mosaic disease through
genomic and proteomic approaches.
(Programme Coordinator)

Schemes funded by DST
Cloning of yeast minichromosome Biochemistry
maintenance genes MCM 11, MCM 12
and MCM 13 and a Characterization
of theirroles in high fidelity chromosome
transmission. (terminated on 31.10.2006).

‘Facility for genomics and proteomics Biochemistry
at Bose Institute’ IRHPA Scheme
from DST, 2005-1010.
Structural studies on Protein-DNA Biochemistry
interaction (started on 02.05.2006.
A genomic and proteomic analysis Biochemistry

of nuclear matrix components

to identify their role in regulation of gene
expression in the human Pathogen
Entamoeba histolytica under India-Israel
S & T Cooperation Programme (started
on 03.05.2006

nan
[imes
dard

press
(19/20)
s Pot

k

Co-investigator

Prof. Sampa Das
Dr. D. Basu

Prof. J. Basu (PI)

Prof. M. Kundu

Dr. M. Roy (CNCI)

- Dr. T. Das/Prof. M. Siddiqi/

Prof. R.K. Bhattacharyya
(CNCI)

Prof. M. Kundu

Dr. Nripendra-nath
Mandal

Dr. Subrata
Majumdar
(2005-2008)

Prof. J. Basu (PI)
Prof. M. Kundu

Prof. M. Kundu (PI)

[dentification of Molecular Factors Botany/MCG
Associated with Resistance Against

Fusarium oxvsporum f.sp.ciceris from

Resistant Chickpea Plant through

Functional Genomics and Proteomics

Approaches. (started on September 2006)

Understanding mycobacteria- induced Chemistry
death signaling  Prof. M. Kundu
in the host macrophage

(25.5.2005-24.5.2008)
Understanding mechanisms of drug
resistance in Vibrio cholerae
(19.11.2004-18.11.2007)

Chemustry

Introduction of tumor cell apoptosis Animal Physiology
via modulation of protein kinase C

and suppression of telomerase

by natural polyphenols

and isothiocyanates

Schemes funded by ICMR

Mechanism of activation of the transcription  Chemistry
factor Sp1 and modulation of Sp| regulated
genes by the gastric pathogen Helicobacter

pylori

Quantification of the cytokines mRNA Immunotechnology

based on competitive RT-PCR

An approach to immunotherapy Microbiology

against Visceral leishmaniasis
Schemes funded by DAE

Molecular analysis of mycobacteria-induced Chemistry
matrix metalloproteinase 9 production in
macrophages (24.7.2006-23.7.2009)

Regulation of cytokine/chemokine release

Chemistry
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Investigator / Title of the Schemes Name of the Department Participation in Conferences/Symposia/Workshop
Co-investigator

Prof. J. Basu from host cells by secreted antigens of Prof. P. Chakrabarti (Biochemistry) was a lecturer in the First Virtual Training Workshop in

Helicobacter pvlori (14.3.2005-13.3.2008)

Dr. Parames C. Sil Functional characterization of a Chemistry
hepatoprotective protein from the herb
Cajanus indicus L: Signal transduction
mechanism (Terminated in September, 2006)

Bioinformatics during May-June (http://www.abren.net/) organized by Asian Bioinformatics
Research and Education Network (ABREN). Presented papers at (i) Indo-French Bioinformatics
Meeting, NCBS. Bangalore, June 12-14, 2006; (ii) 75" Society of Biological Chemists Meeting.
JNU. New Delhi, December 8-11, 2006; (1ii) International Conference on Bioinformatics, InCoB
2006, New Delhi, December 18-20, 2006; (iv) International Symposium on Chemical Biology,
[ICB. Kolkata, March 7-9, 2007; (v) National Seminar in Bioinformatics, Kalyani University.

Dr. Subrata Modulation and intracellular mechanism Microbiology

Majumdar of action of chemokines during leishmaniasis March 28-30, 2007. Attended (i) BITS Annual Coordinators’ Meeting. Gangtok. February 3-
(Nov, 2003 - 4,2007: (i) Seminar on Emerging Trends in Biotechnology, NIT, Durgapur, March 24, 2007.
Mar. 2007) Participation by Prof. P. Chakrabarti’s group members. M. Guharoy presented paper at the
Dr. S. R. Sikdar Development and characterization of PMCG Indo-French Bioinformatics Meeting, NCBS, Bangalore, June 12-14, 2006. Dr. R. Bhattacharyya.

somatic hybrid between Brassica campestris
and Rorippa indica and raising of selfed
backcross progeny lines.

Schemes funded by FIRCA

Prof. Anuradha Lohia Replication control in E. histolytica Biochemistry
FIRCA Grant from Fogarty
International Centre, NTH.
(2005-2008.)

Prof. Anuradha Lohia Identifying cell cycle gene networks Biochemistry
in E. histolytica FIRCA, NIH,
USA 2006-2009.

Scheme funded by Indo Swiss Collaboration in Biotechnology
Dr.Sampa Das ( PI) Expression of insecticidal protein in chickpea PMCG
(CicerarietinumL.) in order to develop resistance
to important pests, Aphis craccivora and
Helicoverpa armigera.

Indo-US Scheme funded by DST (India) and NSF (USA)

Prof. Barun K. Chatterjee/  Investigations on theoretical aspects of Physics
Prof. Suprakash C. Roy Compton scattering

R.P. Saha, B. Dasgupta, M. Guharoy, A. Pal and D. Mukherjee presented papers at the
International Conference on Bioinformatics, InCoB 2006, New Delhi, December 18-20. 2006.
Dr. T. Chatterjee, R.P. Saha and D. Mukherjee attended the Tenth Transcription Assembly
Meeting. Kolkata, December 14-16, 2006.

Prof. A. Lohia (Biochemistry) Presented talk at GRC-2006 in Leh (Ladakh). Jammu &
Kashmir, September 3-8, 2006. Delivered invited talk at 30" All India Cell Biology Confer-
ence, and Chairperson of session, D.U., New Delhi, February 2-5, 2007.

Participation by Prof. A. Lohia’s group member:

Mr. Shubhra Majumder., SRF visited Institute of Experimental and Clinical Pharmacology. Freiburg,
Germany to carryout the Indo-German collaborative project work during April 10 to May 20.
2006.

Dr. P. Parrack (Biochemistry) Attended GRC-2006 in Leh (Ladakh), Jammu & Kashmir,
September 3-8, 2006. Attended The 75" SBC meeting at JNU, New Delhi and delivered an
invited talk entitled “Studies on host and phage proteins implicated in the lysis-lysogeny decision
of phage lambda™ on December 8, 2006.  Attended The 9" International Symposium on Protein
structure function relationship and delivered an invited talk on *“Recognition of tandem repeats in
DNA by &cll, a prokaryotic transcription factor with an unusual tetrametric organization” and
also chaired a session. held in Karachi, Pakistan, January 11-14, 2007.

Participation by Prof. P. Parrack’s group members. : Pabitra Parua attended the National
Symposium on Biophysics: Trends in Biomedical Research, IBS-2007 and presented a Poster
on “E.coli HfID interacts with &cIl and HfIB through its flexible C-terminus” during February [3-
[5,2007 at All India Institute of Medical Sciences, New Delhi.

; Scheme funded by IFCPAR , )
~ Sabyasachi Halder (Biochemistry) attended the special symposium on “Current Trends in Solid
o) Prof. J. Basu (PI) ABC Transporters of Mycobacterium tberculosis Chemistry State NMR Methodology and Practice” and 13" National Magnetic Resonance Society Meet-
' Prof. M. Kundu (1.5.2004-30.4.2007)
JT’-"Z: Prof. P. Chakrabarti
m
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ing hald during February 5-8, 2007 at National Chemical Laboratory, Pune (India).

Dr. P. Parrack, Sabyasachi Halder and Kaustav Bondyopadhyay (Biochemistry) attended the
Tenth Transcription Assembly Meeting, Kolkata, December 14-16, 2006.

Dr. Subrata Sau (Biochemistry) attended the 11" ADNAT convension consisted 3 days
symposium followed by a training course on “Protein Structure Prediction & Structure
Determination”, at CCMB, Hyderabad, February 23 to March 08, 2007.

Prof. Swati Sen-Mandi (Botany) (i) Invited to discuss at a Meeting on Tea Biotechnology at
West Bengal State Council Board (WBSCB), Kolkata on 12" April, 2006: (ii) Invited by Annals
of Botany to write a paper for publication in the proposed Memorial Volumes 2007. dedicated
to the illustrious Seed Scientist, Dr. Daphne J. Osborne, Oxford, UK.: (iii) In the [aboratory of
Swati Sen-Mandi Hands on Training was imparted to DNA fingerprinting and establishment of
DNA markers in economically important plants

Prof. P.K. Saha (Botany) (1) Participated in the first training of “Advanced Techno-Manage-
ment Programme for Scientists and Technologists” sponsored by the Department of Science and
Technology. Govt. of India held during March 07 to April 16, 2005 and awarded certificate for
successtul participation by Administrative Staff College of India. Hyderabad.; (ii) Participated
and presented a paper in the National Conference on current researches in plants and microbes
held at Department of Botany, University of Burdwan, W.B. during November 26-27, 2005.; (iii)
Participated in the training Programme on “General Management for Senior Scientists” sponsored
by the Department of Science and Technology, Govt. of India held during February 20 to March
3, 2006 and awarded certificate for successful participation by Administrative Staff College of
India. Hyderabad (iv) Participated in the International Symposium on “Frontiers in Genetics and
Biotechnology — Retrospect and Prospect” organized by Department of Genetics & Biotechnol-
ogy, Osmania University, Hyderabad during 8" to 10, January, 2007: (v) Participated in the
International Conference on “Choromosomes to Neurons” held at Calcutta University during
January 12-14, 2007 organized by Department of Biophysics, Molecular Biology and Genetics,
University of Calcutta and Saha Institute of Nuclear Physics, Kolkata in association with HCB.
IACS, EMSI (zck).

Prof. D.N. Sengupta (Botany) has attended the DST, Govt. of India Sponsored Training
Program on General Management for Senior Scientists, Organized at Administrative staff college
of India, Bellavista at Hyderabad on September 4-15, 2006.

Dr. Sabita Bhattacharya (Botany) (i) Invited for writing an article in the scientific souvenir on
the occasion of a National Symposium on ‘Diversity of Medicinal Plants and Their Sustainable
Utilization in Health Care and Improving Nutritional Standard in Rural Areas’ held on 24-25
December, 2006 at Ramkrishna Mission Ashrama, Narendrapur. (i1) Bhattacharya Sabita (2006):
Necessity of need-based cultivation of medicinal plants — current scenario in India. In ‘Biversity
of medicinal plants and their sustainable utilization in health care and improving nutritional standard

!

S

(SHINDARI R

r

BILL

JAY

MAGAZINE

Qnty
3
30
3

nan
[imes
dard

press

Annual Report 45

in rural areas’ (eds. Gupta, S.K and Mitra, B.R.) pp. 4 —10, Narendrapur Mission
Ashrama,Kolkata.

Dr. Swati Gupta-Bhattacharya (Botany) (i) participated and presented paper at the 8"
International Congress on Aerobiology, at University of Neuchatel, Neuchatel, Switzerland from
21 to 25" August 2006 (ii) she participated, presented paper and chaired a session at the [40
National Conlerence on Aerobiology at Pt. Ravi Shankar Shukla University, Raipur, Chattisgarh,
India from 15-17" January 2007.

Dr. Dola Boral, Jyotshna Mandal and Himadri Shekhar Chakrabarti (Botany) participated and
presented paper at the 8" Intcrnational Congress on Aerobiology, at University of Neuchatel.
Neuchatel. Switzerland from 21 to 25" August 2006

Jyotshna Mandal and Himadri Shekhar Chakrabarti (Botany) (i) participated and delivered oral
presentations at the 14" National Conference on Aerobiology at Pt. Ravi Shankar Shukla
University. Raipur, Chattisgarh, India from 15-17" January 2007. (ii) participated at the National
Workshop on Proteomics and Bioinformatics held in Bose Institute, Kolkata from 1* -2 March.
2007.

Mr. Swarup Roy Chaudhury (Botany) went to 94" Indian Science Congress held at Annamalai
University and defended the poster on Banana Fruit Repening. Mr.Sanjay K. Singh also went to
the same meeting and defended the poster on ddNTP sensitive DNA polymerase enzyme from
the developing seeds. (Sujit Roy, Sanjay K. Singh and Dr. D.N. Sengupta). This poster received
2" best poster Award in the New Biology Section of the meeting.

Moumita Gangopadhyay (Botany) participated and presented a poster in (i) the National
Symposium on ‘Medicinal Plants: Role of Biotechnology and Bioinformatics’ held at Birla
Institute of Technology, Mesra, Ranchi on August 3-5, 2006. She was awarded for the 3 best
poster. (i) atiended the "National Workshop on Proteomics and Bioinformatics” at Bose Institute.
Kolkata held on March -2, 2007.

Prof. Parimal C. Sen (Chemistry) attended (i) Intellectual Property Rights (IPR) meeting
organized by DST at Hyderabad during July 31-August 4, 2006; (ii) DBT Task Force Meeting
on 4% September, 2006 at New Delhi and (iii) Meeting organized by DST regarding programmes
of DST Institutions at Bangalore on September 23-24, 2006.

Prof. Manas Chakrabarty (Chemistry) participated in (i) the 4" Chemical Research Society
of India Symposium (Kolkata Chapter) held at the Department of Chemistry, University of
Kalyani. Kalyani, W. Bengal on August 4. 2006, (ii) the Seminar on “Acharya Prafulla Ch. Ray
and Chemistry Today™ held by the Indian Chemical Society, Kolkata at the SINP Auditorium at
Calcutta University on September, 15, 2006 and (iii) the International Symposium on Current
perspectives in Organic Chemistry held at the Indian Association for the Cultivation of Science,
Jadavpur, Kolkata on November 2-3, 2006. Prof. Chakrabarty delivered (i) an Invited Lecture
and Co-Chaired a Session at the “Symposium on Natural Products and Biodiversity: Chemistry
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and Utilisation™ held at the Department of Chemistry, Forest Research Institute. Dehradun on
November 2-3, 2006. (ii) an Invited Lecture and Co-Chaired a Session at the 2" International
Conference on Heterocyclic Chemistry held at the Department of Chemistry, University of Rajasthan,
Jaipur on December 16-19, 2006 and (iii) an Invited Lecture and acted as a Member. Board
of Adjudicators for the Yong Scientist Award Papers at the 43" Annual Convention of Chemists
held at the Department of Chemistry, Dr. B. Ambedkar Marathwada University. Aurangabad
during December 23-27, 2006.

Prof. K.P. Das (Chemistry) delivered an invited talk (i) on “Specific ion interactions with miceller
protein a-crystallin: structural and functional implications” at Department of Chemistry, Kalyani
University on the occasion of the Fourth CRSI symposium held on 4" August 2006 (ii) on
“Mechanism of protein-protein recognition” at the NATCOSEBXII conference on Disperse
Systems. held at the Assam University, Silchar, Assam, during November 9-11, 2006;, (iii) on
“Molecular chaperone function of a-crystallin: a possible mechanism of differentiation between
natural and non-natural substrates™ at the 43" Annual Convention of Chemists held at Dr.
Babasaheb Ambedkar Marathawada University, Aurangabad during December 23-27, 2006; He
participated in the DST sponsored administrative training program for the senior scientists at
ASCI. Hyderabad during February 5-16. 2007.

Prof. Joyoti Basu (Chemistry) delivered an invited lecture in (i) the Indo-UK symposium on
Tuberculosis organized by the Royal Society in London in September. 2006: (ii) the 94" session
of the Indian Science Congress held at Annamalai University. Tamilnadu from January 3-7.
2007: (1it) the International Symposium on New Frontiers in Tuberculosis Research held at
ICGEB. New Delhi from December 4 to 6, 2006: (iv) the 33" Indian Immunology Society
Conterence held in All India Institute of Medical Sciences, New Delhi from January 28 to 31,
2007. Prof. Basu delivered a lecture and chaired a session on invitation in the jointly organized
25" International Congress of Chemotherapy and 17" European Congress of Clinical Microbi-
ology and Infectious Diseases held in Munich from March 31, 2007. She also chaired a session
in the XX All India Cell Biology Conference “Molecules to components, crosstalks and
networks” held in New Delhi from February 2 to 4, 2007 She presented a paper in (i) the 2*
FEMS Conference held in Madrid from July 3 to 8, 2006; (ii) the “International Conference on
Innate Immunity: Receptors, Response and Regulation™ held in San Antonio. Texas [rom
November 9 (o 11, 2007; (iii) the Keystone Symposium: “Tuberculosis : from lab research to
field trials™ in Vancouver, British Columbia, Canada from March 20 to 25, 2007.

Prof. Manikuntala Kundu (Chemistry) delivered an invited lecture in (i) the International
Symposium on “Translational Research in Cancer™ organized by Institute of Life Sciences and
Imgenex in Bhubaneswar from January 17 to 19, 2007; (ii) the XX All India Cell Biology
Confercnce “Molecules to components, crosstalks and networks™ held in New Delhi from
February 2 (o 4. 2007: (iii) the 4" International Congress on Tumor Environmeit held in
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Prof. Manikuntala Kundu visited the Institut Pasteur, Paris in March, 2007 in connection w ith

2 collaborative Indo-French project.

Ms. Ajanta Mukherjee and Ms. Ratna Mukherjee (Chemistry) participated in (i) the 41.-
il ' F Indi 51 ata Chapter} held at the Department

.l Research Society of India Symposium (Kolka ¥ onc
e Thie : 1oal on August 4, 2006, (ii) the Seminar on

' istr ivers ‘Kalyani, Kalyani, W. Bet
Chemistry. University of Kalyani, Kaly 2 e GRS s SAENEH
“Acharya Prafulla Ch, Ray and Chemistry Today™ held by the Indian Chermical .%.r.m[t ty. K l} ] l
: Auditoriu iversi ) ; and (i11) the Internationa
at the SINP Auditorium at Calcutta University on September, 15, 2006 and (i) the .m‘un : ( :
: l | ic C i at the Indi: ;S0CTd v the
Symposium on Current perspectives in Organic Chemistry held at the Indian Association 10i
O ) , _
Cultivation of Science, Jadavpur, Kolkata on November 2-3, 2006.

presented a Poster entitled A green and expeditious

;. Ratn: hemistr
B e ot ) at the ER.IL.. Dehradun.

synthesis of arylidene Meldrum’s acids” in the Symposium . |
Ms. Sulakshana Karmakar (Chemistry) participated in (i) the‘4“‘ Che'micallR.ese.aH'ch ?(;:‘jlﬁt)l/“:)il
India Symposium (Kolkata Chapter) held at the Departnluznt of (ihcmlsp V. lm:e]]rlté ;1) Rl ,y,klmi
Kulvan‘i. W. Bengal on August 4, 20006. (i1) the Seminar on Acharya Prafulia drt T-}”;] i
Chc'mis;lrv Today™ held by the Indian Chemical Society. Kolkata at the SINP Auditorium at

Calcutta University on September, 15, 2006.
ninar on “Acharya Prafutla Ch. Ray and

i Taraknath Kundu (Chemistry) participated in the Set i . K
e ( ty, Kolkata at the SINP Auditorium at

Chemistry Today™ held by the Indian Chemical Socie
Calcutta University on September, 15, 2006.

Sri. Sushil Kr. Pathak (Chemistry) participated in the RIKEN Research Centre tor A”e]“g'\"’ :,ujJ
. Summer Program (September 4-15. 2006). held at RCAIL Tsurumi.

vy (RCAI -
N e I ) inter Symposium 2007 (January 2 -3

Yokohama, Japan: Presented a poster in The Miami W
2007). held in Miami, Florida, U.S.A.

invi sics in Biology: Challenges and
Prof. Indrani Bose (Physics) delivered an invited talk on Physics in Biology: Ch lenges an

New Directions at the Workshop organized by the West ‘Béng.ul State Council o.T {Sclle/nu, {m;l
Technology and the SNBOSE National Centre for Basic Sciences on 308()6 c.e 1;:; L:h
invited talk on Role of Noise in transcription-Factor—Regulated Qene Explesmvon dt; sz;}n( r
Transciption Assembly Meeting at Vedic Village, Kolkata during December 14-16 (2006):

invi ke fr scillations (o apoptosis al the
clivered 4 ted talk on The p53-MDM2 network: from osc1 . |
e ] Confe A Systems Biology Section), New Delhi during

ernational Conference on Bioinformatics ( ¢ .
International e

December 18-20 (2006); delivered an invited talk on Positive feedback. blo{tzhastlcny |
competence at the 30" All India Cell Biology Conference and Symposium on Mfﬁlu.lu.x ;;.» ll(lz
‘ ks durine January 2-4 (2007); delivered an invited ta
Compartments: Cross-Talks and Networks during January 2-4 ( . ) e 2 B Sieeson
on Noise in Gene Expression: Origins and consequences at the [I‘IlelﬂdllO[‘lfl .('lll erenc
Assembly. Organization and Propulsion in Complex systems at IIT, Chennai during February

22-24 (2007).

|
oP Florence. Italy from March 6 to 8, 2007. |
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48 Bose Institute
Prof. Barun K. Chatterjee (Physics) attended and presented a poster on “Asymmetry of the
Compton profile™ at Division of Atomic Molecular and Optical Physics Conference (DAMOP-
06) held at Knoxville, Tennessee. USA, May 16-20, 2006. Participated as a judge at the Young
Physicists Colloquium (YPC-06), hosted by IPS, at Saha Institute of Nuclear Physics on
September 25, 2006.

Dr. Swapan K. Saha (Physics) Delivered a talk at the DAE-DST Vision Meeting for Drawing
Roadmap for High Energy & Nuclear Physics Research at Homi Bhabha Centre for Science
Education, TIFR, Mumbaj - April 7-8, 2006; Delivered two talks at the 23 International
Conference of Nuclear Track Society at Beijing, China - September 11-15. 2006: Delivered two
invited talks at Golden Jubilee Workshop on Astroparticle Physics at Cosmic Ray Laboratory.
TIFR, Ooty - December 18-28, 2006; Participated and served as a member of Organizing
Committee of the 21 International Workshop on Weak Interactions and Neutrinos at Suha
Institute of Nuclear Physics, Kolkata - January 15-20, 2007; Delivered a talk a the ISRO-

Respond Review Meeting at the Physical Research Laboratory, Ahmedabad - March 23-24.
2007

Dr. T. P. Sinha (Physics) presented a paper in the symposium Condensed Matter Days-2006
held at Tezpur University, Tezpur during August 29-31, 2006; presented a paper in the
International Workshop on the Physics of Mesoscopic and Disordered Materials held at Indian
Institute of Technology, Kanpur from 4 to 8 December, 2006; gave an invited talk in 14"
National seminar on Ferroelectric and Dielectrics held at Department of Physics and
Meteorology, Indian Institute of Technology, Kharagpur from 18 to 21 December. 2006 gave
an invited talk in National Workshop on Nanomaterials and Nanotechnology held at Department
of Physics, University of Lucknow, Lucknow from 24 to 25 March 2007: gave an invited talk
in National conference on Advances in Electronic Materials and Devices held at Department of
Pure and Applied Physics, Guru Ghasidas University, Bilaspur from 25 to 26 March, 2007: gave
an invited talk in National conference on Recent Trends in Condensed Matter Physics, held at
University Department of Physics, T. M. Bhagalpur University, Bhagalpur from 28 to 29 March
2007.

Dr. S. K. Ghosh (Physics) served as resource person in the 3" SERC school on nuclear physics
(quark gluon plasma and hadron physics).

Sri. Tamal K. Mukherjee (Physics) attended and delivered a short oral presentation at the |7th
DAE-BRNS Symposium on HEP, held at IIT Kharagpur, India, during December 11-15, 2006
attended the SERC School on QGP held at Institute of Physics, Bhubaneswar, during December
21,2006 to January 9, 2007; attended the DAE-BRNS workshop on Physics and Astrophysics
of Hadrons and Hadronic Matter, held at Viswa Bharati, Shantiniketan, durin g November 6-11,
2006. :

A

Sri. Alok K. Pan (Physics) attended and presented a poster in the International Summer School
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on Scalable Quantum Information Processing and Computing, held at Benasque Centre for
Science. Benasque, Spain, during June 12 — 24, 2006.

Sri. Bhaswar Ghosh (Physics) attended the Minerva School on “Design Principles 01"Biologi?a]
Circuits”. held at Wiezmann Institute of Science, Israel, during Décembel' 31 .‘2006 to lean11 av
5,2007: attended and presented a poster in the summer school on “Physics of Cellular Objects”™,
héld at Cargese, France during August 14-26, 2006.

Ms. Rupa Sarkar (Physics) attended and presented a poster in the DAE Symposium on Nuclear
Physics. held at Baroda, during December 2006.

Ms. Alo Dutta (Physics) attended and presented a poster in the symposium Con(ieflsed Ma.ttecli'
Days-2006 held at Tezpur University, Tezpur during August ‘29—3 1, 2()(.)6; auer?deira-n {
presented a poster in the International Workshop on the Physics of Mesoscoplcl a’nd Dlsm( cuici
Materials held at Indian Institute of Technology, Kanpur from 4 to 8 December, 2(\)0(7, dtllf,l]dL(
the 14" National seminar on Ferroelectric and Dielectrics held at Department of Physics and
Meteorology. Indian Institute of Technology, Kharagpur from 18 to 21 December, 2006.

Sri Amit Tribedi (Physics) attended and presented a poster in the symposiqm Condensed Matter
Days-2006 held at Tezpur University, Tezpur during August 29-31, 2006.

Sri Ritam Mallick (Physics) attended the SERC School on QGP held at Institute of Physics.
Bhubaneswar, during December 21, 2006 to January 9, 2007.

Sri Prasanna K. Mondal (Physics) attended and presented a poster in the DAE Symposium on
Nuclear Physics, held at Baroda, during December 2006.

Prof. Arun K. Ray (Animal Physiology) and Dr. Tanya Das (Animal Physiqlogy) delllvercfd'
invited talks to 18" Annual Conference of The Physiological Society .Of India at Pf'eSId‘cfn%y
College Calcutta, during 8-10" December 2007. Prof. Arun K. Ray cllehvere.d phlena?y le‘c.lm/(—:”:
and Dr. Gaurisankar Sa (Animal Physiology) and Dr. Tanya Das delivered invited tall:s 10—%
congress of Federation of Indian Physiological Societies, held from January 11- 13, 2007, at
DRDO, Delhi.

Dr. Nripendranath Mandal (Immunotechnology) have att'ended :clnd delivered a talk 013
“Disease resistant microsatellite DNA marker of Giant black tiger shrimp, Penaeus monodon
at National Symposium on Cross-Talk between Zoology and Technolog.y., Ngvembel' 16- I?.
2006 organized by Department of Zoology, University of North Bengal, Siliguri - 734013, West
Bengal. |
Dr. Nripendranath Mandal (Immunotechnology) has prf':sided 0veT as chairman of a sesmgn
and delivered a talk on “Sustainability of disease resistant shnmp (Penaeus monodon)
aquaculture™ at 4th International Symposium on BioconFrol and Biotechnology, November 27-
29, 2006 organized by Department of Zoology and Biotechnology, at Lady Doak College,
Madurai, Tamil Nadu, India.
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Prof. A. N. Lahiri Majumder (PMCG) delivered invited talk in the symposium “Frontiers of
Molecular Biology in the New Millennium™ during April 11-12, 2006 at the School of Lile
Sciences . Jawaharlal Nehru University, New Delhi.

Prof. A. N. Lahiri Majumder (PMCG) delivered an invited lecture at the International
Symposium  “Genomics and shapipg the future of food and nutritional security ** during
September 21- 22, 2006 at National Centre for Plant Genome Research. New Delhi.

Prof. A. N. Lahiri Majumder (PMCG) having been nominated by the Indian National Science
Academy in a six-member INSA delegation, delivered an invited talk in the Indian-Hungarian
Binational symposium on “Biology of Biotic an Abiotic Stress in Higher Plants™ in Szeged .
Hungary during September 26 —30 ,2006.

Prof. Amita Pal (PMCG) delivered a lead lecture on the 2™ March, 2007 at the National
Seminar on Recent Advances in Plant Sciences, held at the Acharya Nagarjuna University.
Andhra Pradesh. The tile of the talk was “Molecular markers: A trendy approach for bamboo
identification™.

Prof. Sampa Das (PMCG) delivered an invited talk on 9" September, 2006 at Agri-Horticul-
ture Society of India, Kolkata on a theme of ‘Present trend in Plant Biological research and its
relevance in Indian Agriculture”.

Prof. Sampa Das (PMCG) participated and presented in an interactive meeting organized by
DBT, India on “Improvement of Oilseed Crops through Application of Biotechnology Tools™ at
the Directorate of Oil seed Research on 30" and 31* October, 2006.

Prof. Sampa Das (PMCG) participated and presented the progress report in Indo Swiss
Collaboration in Biotechnology, Pulse Network meeting at Delhi University during 2-5"
December, 2006.

Dr. S.R. Sikdar (PMCG) presented a paper on “Development and characterization of somatic
hybrid lines raised through protoplast fusion between edible mushroom strains Plewrotus florida
and Calocvbe indica APK2” in the International Conference on “Mushroom biology and
biotechnology™ organized by the Mushroom Society of India and National Research Centre for
mushroom. Solan, Himachal Pradesh, India from 10" -11" February, 2007,

Dr. T.C. Ghosh (BIC) participated in the International Conference on Bioinformatics, InCoB
2006, New Delhi, December 18-20, 2006.

S. Sonavane (BIC) presented paper at the Indo-French Bioinformatics Meeting, NCBS.
Bangalore. June, 12-14, 2006.
Surajit Basak, Pamela Mukhopadhyay, Bratati Kahali, S. Sonavane and Sangeeta Kund (BIC)

presented papers at the International Conference on Bioinformatics, InCoB 2006, New Delhi,
December, 18-20, 2006.
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Invited talks delivered at various
Organizations

Prof. A. Lohia (Biochemistry) Delivered a talk entitled “Endoreduplication and irregular division
leads to Genome heterogeneity in E.histolvtica” at Bruce Rappaport Faculty of Medicine.
Technion. Haifa, Israel, January 31, 2007. Delivered a talk entitled “Endoreduplication and
irregular division leads to Genome heterogeneity in E.histolytica™ at Department ol Microbiology
and Infectious diseases. University of Virginia, Charlottesville, USA. March 8. 2007.

Dr. P. Parrack (Biochemistry) Delivered a talk on “Structural studies on lambda cll and cllI
proteins: correlation with their functions™ at Special Centre for Molecular Medicine, Jawaharlal
Nehru University, New Delhi, January 9, 2007.

Dr. Gautam Basu (Biophysics) delivered a talk on AOPCS07: Assembly, Organization und
Propulsion in Complex Systems 2007, 22-24 February, 2006, IIT, Madras.

Dr. Gautam Basu (Biophysics) delivered a talk on Structure and Dynamics: From Micro to Macro,
Calcutta University.

Dr. Sabita Bhattacharya (Botany) delivered an invited lecture in (i) the National Symposium on
‘Medicinal Plants: Role of Biotechnology and Bioinformatics, held on August3-5.2006 at Birla
Institute of Technology, Mesra, Ranchi. (ii) Delivered a lecture in the National Symposium on
‘Medicinal and Aromatic Plants for Economic Benefit of Rural People’ held on February 16-18.
2007 at Ramkrishna Vivekananda Mission — Institute of Advanced Studies, Kolkata.

Dr. Swati Gupta-Bhattacharya (Botany) delivered an invited lecture in the Botany Dept. Kalyani
University on 22nd November 2006.

Dr. Tapas Ghose (Botany) was invited to talk on DNA Markers: Genetic Diversity Analysis and
QTL Mapping inRice, Bengal Engineering and Science University, October, 2006.

Dr. D. Basu (Bolany) was invited to talk on 1 8" S. M. Sircar Conference, “Present Trend in Plant
Biological Research and its relevance on Indian Agriculture” held on 9" September, 2006 organized
by Plant Physiology Forum.

Moumita Gangopadhyay (Botany) delivered a talk at the National Symposium on "Medicinal and
Aromatic Plants for Economic Benefit of Rural People held at Ramkrishna Vivekananda Mission
[nstitute of Advanced Studies, Kolkata held on February 16-18,2007.

Prof. Manas Chakrabarty (Chemistry) delivered an Invited Talk on “*Green Chemistry: Concept.
Understanding and Relevance to Undergraduate Chemistry” in the “*UGC-sponsored State Level
Seminar on Recent Trends in Chemistry™ held at Bethune College, Kolkata, on November 135,
2006.

Prof. K.P. Das (Chemistry) delivered an invited talk (i) on “Applications of mass spectrometry in
the study of biological macromolecules” at the refreshers course organized by the Department of
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5 Bose Institute

Chemistry, Jadavpur University, on January 22, 2007; (ii) on “Fundamentals of proteomics —
applications of mass spectrometry” at the refreshers course organized by the Department of Botan ¥,
Calcutta Unij versity, on February 22, 2007.

Prof. Indrani Bose (Physics) delivered an invited colloquium on Entanglement Properties of
Magnetic Solids at the Condensed Matter Physics Division, Saha Institute of Nuclear Physics on
21.8.06: delivered on invitation three lectures on Low-Dimensional Magnetism at the SERC School
on Condensed Matter Physics at University of Hyderabad during 5-6.12.06; delivered two lectures
oninvitation (Dynamical Systems: Deterministic and Stochastic Aspects) at the Refresher Course in
Physics for College Teachers at the Physics Department, Calcutta Universit y held during 6-25,11.06:
nvited to participate in the Panel discussion on Research and Teaching in Biochemistry: Future
Prospects at the Valedictory Session of the Golden lubilee Celebration of the Department of
Biochemistry, Calcutta University on 13.1.07; delivered a set of lectures in the Systems Biology
Course (Elective) in the BioChemistry Department of Calcutta University,

Dr. S. K. Ghosh (Physics) delivered an invited talk on “Model study of speed of sound and
Susceplibilities in QGP”in DAE-BRNS Workshop on Physics and Astrophysics ot Hadrons and
Hadronic Matter Vishvabharati University, Shantiniketan, during November 6 - 11. 2006.
Delivered an invited talk on “Gamma Ray Burst from Quark-hadron phase transition in compact
stars™in 2 1st International Workshop on Weak Interactions and Neutrinos (WINO7). Saha Institute
of Nuclear Physics, Kolkata. during January 15-20, 2007. Delivered an invited talk on “*Search for
Strange Matter”™ in the Golden Jubilee Workshop on Astroparticle Physics. at Ooty during
December 18-19, 2006. Delivered an invited talk on “Astrophysics of compact objects : search for

strange matter™ in the First Winter School on Astroparticle Physics, at Ooty. during December
20-28. 2006.

Dr. Nripendranath Mandal (Immu notechnology) was invited and has delivered three talks on
“Molecules of Living things™ in Staff development programme at Periyar Maniammai College of
Technology for Women, Periyar Nagar, Villam, Thanjavur-613403, on June 20-21. 2006, entitled:
i) microRNA: A magic molecule in the living world; (ii) Herbal medicine and its importance in 2 |
century: (i) Gene therapy: Concepts and applications.

Dr. Nripendranath Mandal (Immunotechnology) has delivered a talk on “Disease resistant
microsatellite DNA marker of Giant black tiger shrimp, Penaeus monodon™ at National
Symposium on Cross-Talk between Zoology and Technology. November 16- 17, 2006 organized
by Department of Zoology, University of North Bengal, Siliguri - 734013, West Bengal.

Dr. Nripendranath Mandal (Immunotechnology) has delivered a talk on “Sustainability of
disease resistant shri mp (Penaeus monodon) aquaculture™ at 4th International Symposium on
Biocontrol and Biotechnology, November 27-29. 2006 organized by Department ol Zoology and
Biotechnology, at Lady Doak College, Madurai, Tamil Nadu, India.
Dr. Nripendranath Mandal (’Immunotechnology) has delivered a guest lecture on Febl'u,,airy 17,
2007 entitled on “Molecular mechanism of White Spot Virus (WSV) in Shrimps” at PG.
Department of Biotechnology, Utkal University, Bhubaneswar, Orissa.
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Prof. A. N. Lahiri Majumder delivered an invited talk entitled“PlanF ‘DNAI‘Tl‘d‘l?lleyutlolr; —k:tila:rcv
're(:;Scl;r().sp;ccts"‘ in the INSA- JBNSTS joint workshop on “Beautiful DNA™ during February
gies spects
[6-18.2007. -
Prof. Amita Pal (PMCG) delivered an invited lecture on the 7th April, 2096 dttthzt(;:ent::t:‘)li
N dy in Cell & Chromosome Research, Department of Botany. Umvem' y ! ‘f -y
Ad"‘lm“‘d SluV)'/l dictory Session of the meeting on ‘Plant Tissue Culture and Gerlletlc Transfor m?l‘
Fol:lfafr"‘]l‘; ttrillee 0?’ (:hcla tallZwa; “MYMIV resistance in Vigna: molecular breeding and genomic
ion’.

approaches™. -
Dr. Arun Kumar Chakraborty (Library) delivered the following invited talks

. — ; \L1C

Acted as a Chairperson in the IASLIC 282" Study Circle held on 4" May, 2006 ‘1‘nvthJe IlAnSl]l: ;

S;nLi n':u: RO(')m Kolkata on CSIR : Electronic Journals Consortia : Electrolrch A(tzﬁes.ls l(?ti t(zltunl :\/I N

ibrary: ¢ “Digital Libraries” on May 24, 2006 hosted by the Gothe- nstituut, | )

CGCRI Library; a) on “Digital Libraries™ on Ky | e i e

i; “Digital Archiving System for Academi
- Bhawan, New Delhi; b) on “Digital Arc . ’ 1 : i
ll\{/[;’lrgher ((lj\gurse Academic Staff College, University of Calcutta inl 2" /;;%t:t 20{0205 )6(12
igit iving System for Libraries” in the ASLIC 285" Study Circle on ugust. 2
“Digital Archiving System for Libraries™ in LA > ‘ S Enoricneh o 158
eminar ata; d) on “Digital Archiving System : '
the JASLIC Seminar Room. Kolkata; D ving e
' a; d to deliver lecture as a panel m

eptember, 2006 in the USIS, Kolkata; e) mv1te. . F < e

S(’rr)lﬁenrc: ((:1 ‘e-Books: the Changing Dimensions in e-Learning’ held on 3 “1‘\Ioverr‘1b.el. Of()lills

;—T:)tel Hyatt Regency Kolkata; f) invited for Round Table Workshop on I'EVEI]'Udt.ItOIcli ?Or o

Curricula of Raf)ind;'a Bharati University, Kolkata held on 9" 1\/133::2/[20(:]7 é%z);?\;ll)?nvned °

L h sortia for E-resources at ISI Kolkata” held on 30™ March, : ‘ ’

Workshop on “Consortia for E-resources a 1d e ol Remartion

' “Soci i 'mation Resources and its impact on Institutional Rep

deliver lecture on “Social Science Information o0 T e
ks sponsored by NASDOC, New Delhi on March, ).

for the IASLIC-JU Workshop sponsore NCWe on Maeh. 20 20 0

iversi ata: i) invi deliver lecture on “Social Science Infor

Jadavpur University, Kolkata: i) invited to ‘ Y ¢ Intorr ppsvion

and itf impact on Institutional Repository” for the IASLIC—J U Wollkshop sponsored by
New Delhi on March, 20, 2007 in the Jadavpur University, Kolkata.

Honours received

Prof. P. Chakrabarti (Biochemistry) was awarded the J.C. Bose National _Ee]ll(;v;‘sl?lg bT)]/ [f(])(;
Depz;rtr.nent of Science and Technology. Has been elected Fellow of the National Academy

Sciences, India (Allahabad) in 2006. | e
Prof. A. Lohia (Biochemistry) was elected Fellow, Indian Academy of Sciences, Bangalore ( ).
Prof. P.K. Saha (Botany) was elected member, National Science Academy, Allahabad, 2006.

Jyotshna Mandal (Botany) received the “P. H. Gregory Award” (frorér;[ ltkll\c; Irlldiar; éer(}:-zlnogc;ﬂ
" iginal research paper ral presentation at the 14™ National Con

ty) for original research paper and ora P ' ieTs o i

i(c)e(;éii}(/))logy atPgt. Ravi Shankar Shukla University, Raipur, Chattisgarh, India from 15-17" January

2007.
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Prof. Manas Chakrabarty (Chemistry) has become a Fellow of the Roy

(FR.S.C.), UK. since the beginning of 2007, al Society of Chemisiry

Ms Lily Goswami (PMCG ); B.B. Biswas Outstanding Students Award, Bose Institute. 2006

E)Or(.)sl OL Gh()sh (BIC) was a‘lw.arded the Biotechnology Overseas Associateship for the year
2005-06 by the Department of Biotechnology, Government of India. .

Symposia Organized at Bose Institute

I[q:r]l l:a’r.r\:;ck. (‘BI'OChCmISll_y) Co-organised and attended the “Tenth Transcription Assembly™
ceting at Vedic Village, Kolkata, and delivered a talk on “Cyclic AMP dependent properties of
CRP from three bacterial systems™, December 14-16. 2006 properien

A Seminaron * ar lics of S '
Md;l?(l)n ;10(())116 Molecular Genetics of Sulphur Chemolithotrophy” was held at Bose Institute on
' 2 o commemorate the first death anniversary of 2oy b
. 00¢ stdes ersary of Late Dr. Pradosh Ro ;
M oS o a . | : ‘ y under the
. pslc‘es ol le:l o‘blology Depal'tment. The seminar was inaugurated by the Director, Bose [nstitute
cctures were delivered by the distinguished scientists from different institutes and unjv A ‘

with his students. orsities along

Prof. A. N. Lahiri Majumd dine '
oA j er (PMCG) co-ordinated the following workshops held at Bose
1.

On “*Safety assessment of Foods derived from Geneticall y modified crops” sponsored by

[CMR and the Biotechnol At ) :
007 nology Consortium of India Ltd during January 29 —February 2,

On “Biotechnology for Food security : icine” -
: s y and medicine” for th dic oani  the
Press Institute of India during March 9- 10, 2007. HECERPSqpIeeg izeg Gifihe

P ) . « ae TS
Wr(;):q;asm.[ia Dds (PMCG) plganlLed a DST sponsored meeting of the Expert Committee for
cientists Scholarship Scheme (WOS-B) at Bose Institute during July 18-19, 2006

Bose Institute Library organised seminars on -

Open' Access and Institutional Repository” by Prof. S. Arunachalam from M.S
Swaminathan Foundation on 3" August, 2006 B

SCIFINDER SCHOLAR — on " Novem ber, 2006.

The Bioinformatics Centre oreanized a Nation: ks :
12, 2007) ganized a National Workshop on Proteomics and Bioinformatics (March
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Service Departments

The Bioinformatics Centre
A server [or the analysis of the physicochemical features of prolein-protein interfaces (Prof. P.
Chakrabarti)

The protein-protein interfaces have been dissected into a core region surrounded by arim. Some
larger interfaces can be made of multiple patches. Various descriptors, such as the interface area.
the non-polar content, the number of fully buried atoms, hydrogen bonding, local density of atoms.
etc. have been used to characterize the interface. A web-based server ProFace, has been
developed for the analysis of protein-protein interfaces and is available at http://www.boseinst.ernet.in/

resources/bioinfo/stag.html.

Homology modeling of proteins to understand their function (Prof. P. Chakrabarti)

The three-dimensional model of V. cholera transcription regulator. HlyU shows that itdoes not
have the metal-binding sites in the homodimeric interface, which exist in the other members in the
SmtB/ArsR family. This may explain why HlyU is an activator, whereas the other members are

repressors.

The signature of calcium-dependent protein kinases (CDPKs) is a C-terminal calmodulin-like
domain (CaMLD) with four consensus Ca-binding sites. A junction domain (JD) joins the kinase
with CaMLD and interacts with them through its autoinhibitory and CaMLD binding subdomains,
respectively. In collaboration with Dr. M. DasGupta we have modeled the 3-dimensional structure
of the three domains of the protein from groundnut and its binding to the nuclear transport factor ol
the importin family.

Synonymous codon usage analysis at high temperature (Dr. T. C. Ghosh)

Synonymous codon usage of homologous sequences between thermophilic Methanococcus
Jjannaschii and mesophilic Methanococcus maripaludis has been analyzed. It has been
demonstrated that optimal growth temperature imposes selective constraints on synonymous codon
choice depending upon the functionality of the genes. We have also demonstrated that selection
pressure also varies between different synonymous group of amino acids and the greater constraint
in the selection of synonymous codons of GC-rich amino acids and aromatic amino acids for
information processing genes favors the potential formation of mMRNA secondary structures which
contribute to folding stability.

Codon and amino acid usage of S. cerevisiae genome (Dr. T. C. Ghosh)

Taking advantage of publicly available gene expression data for S. cerevisiae, asystematic analysis
performed for the codon and amino acid usages in two different coding regions corresponding to
the regular (helix and strand) as well as the irregular (coil) protein secondary structures. Our results
suggest a new paradigm that apart from tRNA abundance, mRNA folding stability is another major
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evolutionary force in shapi - ;
lowly exn y I in shaping the codon and amino acid usage differences hetween (1 highly and
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Ver[ebl-:[es Vlvlr)]/ellz :j:j,;??:;i:;g:g 1s a ‘C‘dUSi:ltlve fgct01~ of codon usage bias in warm blooded
GC content has also been ;'ep01-[ed i lge’s the fi 01mat19n of GC-rich isochors. Similar elevation in
(GC-rich and GC-poor) in th famil; r:n;lmeae leading to the formation of two classes of genes
showed increase in non-rando‘mnegg ?/no pd ant. It wa§ observ;d that synonymous codon fa];]ilies
classes of Human crystallized ;~;)t -0 on usagen fO.L i different protein secondary structural
Terndhaiated fiai the evolutiona,-p fOzn‘\;\{nh .1'nc1-ease in GC3 content of genes. It was also
and GC-poor classes of genes in Ryice g:rslo‘rlr\llslmg translational selection differ between GC-rich

Thermo stability of if]
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Debjani Roy) sight from molecular dynamics simulation (Dr.

Type I antifreeze proteins ar ; P
depress the freezi lllj‘]I Tatz:?;s( f;f ll))l) ‘“Z 'found " Celta.m fish inhabiting polar seawater. These proteins
binding to and inhit?iting tl;e grovc:/?h ;pizg?gelzg;gfl?elzvl:vghit of the surrounding seawater b)\/
includine their nse ac additivec e ‘ stals. s have many potential applications
e ?gl t:]e gl 'a:;jn‘;& ccgclhct:-v? t'o lmpl"o.ve the qualit)f and shelf-life of frozeﬁ Eood?ztl:li;;/p(i::‘;?e“c(t)illz
development of tran Sgenicy ]PI is‘e'rv.atlon‘l, as chelm1.ca1 adjuvants to cancer cryosurgery and in the
deeper insight into th(;, qtmcts-fd]nfb dnc.i animals \{Vl[h increased tolerance to cold. In order to gain a
employed molecular dyna]nj é 2 Sieauile..s re?pons:ble fon: thermo stability of the antifreeze protein we
ifferont tomperatures, We s, tmu ations (on the available crystal structure) for 10 ns each at five
differences in the thermal unfole(;i igated the structure-stability relationship with focus on possible
both at an overall and a detutled gtng pathway. The unfolding process has been carefull y monitored
there are important molecular L m?tur,a ! lev-el. We have especially analyzed the structures to sec if
stability of this profein as Welcl C‘(;nt.‘;cts, lwhlch'could explain the observed difference in [hél’l“ﬂ‘d]
might visit during the unfO]d'as 0 1 entify the intermediate conformational states that the protein
i e e ing pl-OCCSS. Our study may help to engineer AFPs with increas
e s more desirable than natural AFPs for some industrial : . C'edjsed
purposes. industrial and biomedical
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upgraded/ equipped with state-of-the-art facilities and technology infrastructure. Itendeavors to
provide latest information to the BI faculty, researchers and staff in their day-to-day research and
development work and also to extend its facilities to other Institutions / universities in and around
Kolkata and as well as West Bengal. Faculty / researchers from Eastern India use the library
extensively for reference. The library has total collection of 37,942 reading materials out of which
26101 Bound journals, 11462 Books, 379 Theses as on 31.03.2007. During this year library
cubscribed to 235 numbers of foreign and Indian periodicals out of which print 93, online 142. A

In the current year the library has added 19 new J ournals,

few Print Journals also available Online.
Science @direct of Elsevier, Science online and all Nature Group Journals Online. Library also
subscribed to online-only full —text journals of different academic societies such as ASM. ACS,

Life Sciences Reviews, Cell Press journals of Elsevier etc. The library has also subsc ribed to full
text databases of H. W. WILSON and SCOPUS : the largest abstract and citation database of
research literature and quality web sources of Elsevier. Nature Group of Journals and Sceincedirect
titles are available online since 1997. Bl Library has taken Open Access membership of the
following in 2007 (i). Nucleic Acid Research of Oxford University Press, (ii). Biomed Central
(BMC) and (iii.) Public Library of Science (PLoS). This membership allows discount on paper
handling charges for our faculty members and research scholars who wish to publish in these
journals.
1790 readers used the Library (both campus) for their reference work. 38
de readers. Under Inter Library Loan system book /
d also books / journals were taken on loan. Library has
provided scanning service to users for research work—more than 500 documents were scanned
for faculty members as well as research scholars and more than 1500 hours computer/ internet used
for accessing in full-text subscribed / free journals by the scholars from the Library itself. Library
also provided article services to its faculty members from different institutions in India and abroad.
Library also provided citation services to its faculty members. Apart from Interlibrary loan Library
has consortia with FORSA (Forum for Resource Sharing in Astronomy and Astrophysics. Through
FORSA, we are subscribed to Nature Journals. This year the libraty made consortia with IACS for
subscribing sciencedirect. Library also arranges trail access for different databases. In 2006, library
arranged trail access for Scifinder Scholar databases of ACS, Protein Lounge database and IST
Web of Science of Thompson. In 2006, the library has subscribed to networked version as well as
stand alone version of ENDNOTE Software — for managing references.

side users. A total 1,09,555 pages of photocopying (Xerox)
de users. Some 699 bound volumes of book / journals
h scholars and faculty members throughout the

During the year,
permission cards were issued to the outsi
journals were issued to other institutions an

Photocopy services are provided to out
services were given to our faculty and outsi
and 181 loose periodicals were issued by our 1esearc
year for their reference work:

s - Database of thesis at Bl Library, (i1)

Till date library has created following databases (i) These
Books. The journal database is up-to-

BIL-JR : Database of Journal holdings at BI Library (iii)
date.
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Publication

Since its inception in 1980 the Publication Section has been doing all sorts of publication, i.e. Annual
Report (both English & Hindi versions); BI news; Memorial Lecture, Director’s Report; folders;
Posters and Leaflets of different Symposia, Seminars and Training Programmes and works of Sir J.
C. Bose. Softcopy of Annual Report and BI News are available in the net (boseinst @erneL.in).
The following books are now available for sale. J.C. Bose and Microwaves-A collection Rs.
200.00; Secence and Society-Reflections Rs.1050.00; J.C. Bose A Scientist and A dreamer Vol-
I Rs. 1250.00: Vol-II Rs. 1250.00; Vol-1II Rs. 600.00; VoI-IV Rs. 1500.00; Vol-V Rs. 550.00:
Patrabali (Bengali) Rs. 150.00; Acharya Jagadis Chandra Bose (Bengali) Rs. 12.00 and Picture
Post Cards (five sets) Rs. 125.00 and Abyakta (Bengali book written by Sir J.C. Bose) Rs. 50.00.

Sophisticated Analytical Instrument Facility (SAIF)

The Sophisticated Analytical Instrument Facility (SAIF) (formerly known as Regional Sophisticated
Instrumentation Centre) at Bose Institute is one of the first four such facilities established by the
Department of Science & Technology, Government of India in the 1970s and is now 30 years old.
During the year this facility continued providing instrumental services to different users from
educational Institutions, Government R&D and Industry. The consultancy to the R&D personnel
from academia and industry has also been provided by the facility.

In the current financial year, a new drive has been initiated by the Bose Institute authority in the way
of improving the infrastructures and providing funds for the procurement of a number of sophisti-
cated instruments like SEM, FPLC, HPLC, RT-PCR, PROTEN SEQUENCER etc. The process
for procurement of the same is in progress and the instruments are going to be installed and commis-
sioned shortly.

Instrument Utilization

Name of Instrument No. of Samples Revenue Earned

External Internal Rs.
Atomic Absorption
Spetrometer 485 Nil 33,300/-
Spetrofluorimeter 53 Nil 2,400/-
Transmission Electron
Microscope 11 22 9,900/-
Gas Liquid Chromatograph 48 9 6,250/+%
Single Crystal X-ray '
Diffractometer 3 Nil 4.600/-**
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< An additional revenue of Rs. 3,150/ has been earned from training programme.

Rs. 4.400/- to be realized.

workshop

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

UNITS REQUISITION JOB ; CONTINUING
RECEIPTS DISCHARED JOB
ELECTRICAL 877 (M.C. & N.C.) 95% 5%
MECHANICAL 83 95% 5%
CARPENTRY 57 98% 2%
REFRIGERATION 50 95% 5%
DRAFTING 35 100% Nlll
LECTURE.SEMINARS| Above 350 100% Nil
& course work class (M.C & N.C))
attended ‘
EPABX UNIT 120 100% Nil

The electrical work of various ongoing projects of the Institute at various campuses like SaltLake
Astro Particale Physics Lab. Darjeeling experimental Farm, Maypuri Campus and Cent. Bldg. are
being supervised and monitored by the workshop.

Some preventing maintenance jobs of electrical has been Completf:d dun"ing year 2006—07 i'n bgth
the campuses. The rest of these jobs shall be completed in the next financial year with the guide line
of Energy Audit Report & the said report has been submitted PCRA recently. . |
Workshop has successfully completed the 2 nos special type Gel Apparatus construction for West
Bengal University of Technology at a project cost of Rs.30,000/- only, BF-142, Salt lake,Sector-1
Kolkata — 700064.
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List of personnel

Administration

Prof. Sibaji Raha (Director)

Sri Tushar Kanti Ghorui (Registrar)
Dr. Utpal Sadhu (Deputy Registrar)

Kazal Chaudhuri(Asstt. Registrar ). Ram Krishna Kundu(Asstt. Registrar I1), Debidas Saha (Asstl. Registrar
1I); Satyananda Pal (Accounts Officer), Parimal Ch. Das (Audit & Finance Officer).

Supporting Staff : Centenary Campus: PAs to Director: Arup Kr. Sengupta, Sankar Nath Sinha, Sukumar Moitra
+ Accountants: Tushar Kanti Mukherjee, Subir Sen. Ashis Chakraborty; Cashicr: Tapan Chakraborty, Ollicer
Superintendents : Ankur Dulta, Nikhilesh Roy Ghatak, Madhusudan Mitra, Amit Kr. Ghosh. Baldeb Goswami;
Others: Rina Roy. Raj Pandey. Elizabeth Pal. Swapan Kr. Sinha, Dhrubajyoti Sen, Bidyut Kr. Mondal. Manick
Ch. Das. Sisir Chakraborty, Rubi Sarkar, Sudam Jana, Rina Das, Somnath Das, Prodip Kr. Mullick. Rita
Chakraborty, Sanjoy Krishna Chaki, Debasis Koley, Angshuman Bhowmik, Angshuman Bhowmik . Sanjib Kr.
Das. Biplab Malakar, Satya Chatlerjec, Ramesh Chandra Sarkar, Dipak Dutta, Chotelal Rangwa. Kamalendu Sur.
Tapan Kr. Banerjee, Jubaraj Paul. Krishna Turi. Sudhir Turi, Khoirul Basar Molla, Nagnarayan Yadav, Kuddush
Ansari. Kanai Hazra. Prafulla Bhunya, Kanak Baran Hazra, Duryodhan Nayak. Bablu Mandal, Sukanta
Chakraborty. Subrata Banerjee, Dulal Turi. Amarnath Hela, Ranjit Das. Sarada Devi, Sukumar Mandal. Bulaki
Das. Amartya Sen, Sanat Kr. Dhara, Jagabandhu Nayak, Jagannath Das. Kashinath Pal.

Supporting Staff, Main Campus: Office Superintendent: Arun Kr. Dasgupta, Others: Rabindra Nath Karmakar,
Chandra Kanta Sasmal, Tarun Chakraborly, Sanat Kr. Dey, Mahendra Nath Shee. Madhusudhan Marick,
Harekrishna Thoyal, Fulchanda Sardar, Kalicharan Turi. Kissan Das, Munna Turi. Kodan Das. Sk. Mohammad
[llias. Manju Turi, Nagaswar Das, Rajbrat Ram, Rajkumari Balmiki, Tapas Chakraborty. ‘

Animal Physiology Section

Faculty : Prol. A K. Ray (Head), Dr. Gaurisankar Sa, Dr. Tanya Das.

Students : Dr. Baisakhi Saha (from September 4, 2006), Dr. Sreya Chattopadhyay (from September 4. 2006). Ms.
Sumedha Roy (upto April 30, 2006), Ms. Samita Kundu (upto July 31. 2006), Mr. Debaprasad Mandal (upto
November 6. 2006). Ms. Laksmishri Lahiri (upto September 25, 2006). Mr., Sankar Bhattacharyya, Mr. Subhomay
Banerjee. Mr. Pallab Roy, Ms. Juni Chakrabarty, Ms. Nabanita RoyChttopadhyay (from June 22. 2006 to Janu-
ary 16. 2007). Ms. Suchismita Mohanty (from August 7, 2006) and Mr. Arghya Adhikary (from October 16,
2006).

Supporting Staft : Mr. Indrajit Ray, Mr. Sujit Ghosh, Mr. Uttam K. Ghosh and Ms. Kanan Singh (from August
01, 2006).
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Biochemistry Department

F‘aculty . Prof. B. Bhattacharyya . Prol, Pratima Sinha, Prof. Pinakpani Chakrabarti. Chairman (upto
10.07.2000). Prol. Anuradha Lohia, Chairperson ([rom 11.07.2006), Dr. Rajagopal Chaltopadhyaya, Dr.
Pradeep Parrack, Dr. Subrata Sau.

Students :  Rima Chaltopadhyaya, Subhra Majumdar, Malabika Das, Atasi Pal, Mainak Quha Roy. S()L.lrzw
Sarkar. Rudra Prasad Saha, Dipak Dutta, Gopa Mitra. Sudeshna Lahiri, Mithu Banerjee. Promita Ghosh Dastidar,
o1 {44 N [4 [ANTE ¥ i ) . ' ' o N -
Bhaskar Dasgupla, Sankar Prasad Das, Sumit Biswas, Lalita Das, Sabyasachi Halder. Atan‘u Bdm.’l‘].w . Pabitra
Kr., Parua, S:wroma Gupla. Ranjit Prasad Bahadur, Partho Chattoraj, Chandrama Mukherjce. Tridib szguly.
Soumitra Sau. Suparna Laha, Palas Kr. Chanda. Arumay Pal, Somasri Pal, Knshn.cndu Chakrabar, D»lp"dk
Manna, Manjari Tharad, Kaustav Bandyopadhyaya, Suroopa Chakrabarti, Amitava Bandhu, Debadrita
Mukherjee, Prabal Kr. Chakrabarti. Dr. Tanaya Chatlerjee.

Supporting Staff : Subhash Chandra Debroy, Durga Charan Das; Swapan Kumar Das, Ashim Kumar Banerjec,

Narayan Chandra Dulta. Susanta Kumar Das, Subhash Chakraborty. Asim Kumar Poddar. »churali Kanjilal,
Asral” Ali Molla. Sudhangsu S. Maity, Basudeb Ghorui. Dulal Chandra Mandal, Ranubala Das

Bioinformatic Centre

Faculty : Prof. P. Chakrabarti (Scientist-in-Chrage), Dr. Tapash Chandra Ghosh

. Research Scientist: Dr. Debjani Roy.

Supporting Staff : Mr. Tushar K. Bhattacharya, Ms. Sujata Roy, Mr. Sanjib Kumar Gupta, Mr. Jibananda Mandal.

Students : Dr. Rajasri Bhatlacharya, Mr. Surajit Basak, Mr. Shrihari Sonavane. Ms. Pamela Mukhopadhyay.
Ms. Madhurima Das. Ms. Sangecta Kundu, Ms. Bratati Kahali, Mr, Bhaskar DasGupta, Mr. Rudra Prasad Saha.

Biophysics Department

Faculty : Dr. Gaulam Basu
Students : Soumya Dasgupta, Madhurima Das

Supporting Staff : Amitava Bhattacharyay, Basudeb Marick, Barun Majumder, Bijoy Munshi. Swapan Jogsharma.

Botany Department

Faculty : Prof. Kalyan Kr. Mukherjee. Prol. Swali Sen-Mandi, Prof. Prabir Kr.Saha. Prol. Dibeyendu

Narayan Sengupta (Chairman), Dr. Sabita Bhattacharya, Dr. Swati Gupta-Bhattacharya, Dr. Tapas Ghose, Dr.
Debabrata Basu

Students: Dr. Gaurab Gangopadhyay, Dr. Subhash Kanti Roy, Dr. Dola Boral (up o 14.09.06). Dr. Kakali
Mukherjee, Mr. Bithin Roy Chowdhury Mr. Annanda Mohan Sau, Mr. Swarup Roy Chaudhury, Mr. Bhaskar
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Gupta, Mr. Sudip K. Sinha, Ms. Progya Paromita Saha, Mr. Sanjay K. Sine - -atim Bas - Kaushik . . ,
i " . ,I I . .-f’y Qo ,1 - Sanjay ingh. M S“p‘?“m Hasty Ml lum,ll\ Supportinig Staff : Dr.(Mrs.) Rukmini Mitra, Mr. Panchugopal Das, Mr. Kalipada Hait, Mr. Samir Kumar Pal,
Ghose, Ms. Madhuvanti Chatlerjee, Ms. Sanjukta Dey (up to 31.10.06), Mr. Avik Ray. Ms. Moumila p'; . - Sarker, Dr.(Mrs.) Banhisikha Chaudhuri, Mrs. Gopa Daseupta, Mr. Ajit Kolay. Mr. Gautam
Gangopadhyay. Mr. Anirban Bhattacharya, Miss Jyotshna Mandal, Mr. Himadri Shekhar Chakrabart, Mg | Mr.lrudlp Km.mu b.‘uku, D]:(Mlb'). ‘dnhm. d_. ad “I“l’ ‘h,l‘?' ’ 011\3/1‘1. Ad_b"url)\]fl' 1'LM~‘“D' ‘d?/'l D _J‘ ’
Basabdatta Das. Suranjana Roy. ] Mukherjec. Mr. Sarat Chandra Bhuiyan, Mr. Mritunjoy Jogsharma, Mr. Arun Nandi, Mr. Dinanath Das.

Supporting staffs: Dr. Romit Poddar, Mr. Sukumar Majumder, Mr. Shymal Kr. Ghosh. Mr. Chanchal Chakraborty.
Ms.Chaitali Roy. Sri Binoy K Modak, Mr. Jadab Kr. Ghosh. Ms Kaberi Ghosh. Mr. Sasanka schkar Bera, Sri

Manimohan Ghosh (Up to 31.01.2007), Siddhartha Roy, Mr. Bipul Kr. Nag, Sambhu Debnath. Mrs. Sarama Microbiology Department
Pradhan. Ms. Moumita Basu Roy.

Faculty : Dr. Subrata Majumdar. Dr. Sujoy K. Dasgupta, Dr. Tapan K. Dutta

Students : Avik Saha (upto 31.05.06), Archna Sharma, Sujoy Chatterjec. Ranadhir Dey (upto 28.12.06), Subhankar
Chatterjee. Nivedila Majumdar, Bejoy Sekhar Datta, Twishasri Das Gupta, Sukhendu Mandal. Somnath Mallick
(upto 13.02.07). Bomba Dam, Bidisha Bhattacharya. Nabanita Giri. Suchandra Majumdar. Subhadipa Sengupta
(upto 22.05.06). Joydeep Chakrabarty, Surajit Bhattacharjec . Madhumita Roy, Arnab Basu, Soumi Chakraborty

Central Instrumentation Facility

Faculry : Prol. B. Bhattacharyya (Chairman)

Nandy. Rama Chatterjec. Gopal Kumar Biswas. Amarnath Bhatta, Tapas Ghosh, Arindam Basu, Dipak Chandra

Konar, Subhas Chandra Paul. Ashoke Kumar Maity. Sachchidanand Ram, Kalyan Das. : - ) i
Supporting Staff : Narayan C Dey (till Dec 31, 2006), Amit K Ganguli, Kamal C Das. Sankar P Singha,

Shyamsundar Mallick, Subhasis Banerjee, Manas Dultla, Subrata Das, Tarun K Maji, Bharat P Ram, Bansi Dutia,
Dayakant Thakur, Sujit K Basu, Rajkumar Mourya, Prabir Halder.

Immunotechnology Section

. . . . . . . i : Biswanath De Sarkar, Barindran: : . Chattopadhyay. Prabal Gupta. Sailullah |
Supporting Staff : Jaganmoy Guin, Ranjan Dutta, Smriti Ranjan Maii. M al Das ana Bhattacharvy: Supporting Staff : Biswanath De Sarkar, Barindranath Mandal, Proval K. Chattopadhyay. Prabal Guy
e Y J ! Jan Maji, Mrinal Das. Alpana Bhattacharyya. Gazi, Debashis Sarkar, Babli Marrick, Prabir Halder, Debashis Mazumder, Nityananda Patra. Jamuna Prasad.
Dilip Bhattacharyya, Ramesh Prasad, Birendra K. Bari (transfer to PMCG Sec. w.c.l. 24.07.06), Saral Das (trans-
fer 1o Environ. Sec, w.e.l. 24.07.06), Robin Paul, Sankar Bari, Purnendu Manna, Narayan Patali.
Chemistry Department '
Faculty : Prof. Parimal C, Sen . Prof. Manas Chakrabarty. Prof. Kali Pada Das (Chairman). Prof. Joyoli Basu, |
Prof. Manikuntala Kundu, Dr. Parames C. Sil, Dr. Pradip Das. i ]
- .. | Physics Department
Students : Randhir Sinha, Pratik Datta, Madhuchhanda Kundu, Sk. Rajesh Ali, Mrinal Kr. Sarkar. Taraknath ‘
Kundu. Tanusree Sengupta, Srabasli. Ghoshal, Rajesh Bhattacharyya, Ayantika Ghosh. Partha Mukherjee. Tushar | Faculty : Prol. Barun K Chatterjee (Chairman), Prof. Suprakash C Roy (till Nov 30, 2006), Prof. Sibaji Raha (on
K. Dhara. Sulakshana Karmakar, A]z}lllel Mukherji, Ratna Mukherjee, Sanchita Basu, Prasenjit Manna, Tolajjen {| tien; joined as Director on 27.2.2006). Prof. Indrani Bose, Prol. Dipankar Home, Dr. Swapan K Saha, Dr. Tripurari
Hosain, Supratim Dey, Amab Banerjee, Mahua Sinha, Rabindranath Bera, Sanjib Dey, Kamala Gupta, Stabani , P Sinha. Dr. Sanjay K Ghosh.
Karmakar, Shresh Pathak, Kamakshi Surcka, Sushil K. Pathak, Kunal Kr. Basu, Pinki Nandi, Kuldeep Kamawat, !
Parikshit Bagchi, Partha Pratim Bag, Mahua Sinha, Dr. Suroopa Chakrabarty. | Students : Dr. Basudhara Basu Nandi (Women Scientist Scheme of DST), Rajesh Karmakar (till Dec 1, 2006),
Supporting staff : Prasanta Kumar Pal, Aniruddha Aich, Pranab Kumar Dey, Bhabani Prasad Banerjee. Dehdas ' ;a';/lal KI l\l/lUth'ZiCC» Alok K Pan, Bhaswar Ghosh, Rupa Sarkar, Alo Dutta, Amit Tribedi, Ritam Mallick. Prasanna
: | ondal. |
|
|

Faculty : Dr. Nripendranath Mandal (Senior Lecturer) Plant Molecular & Cellular Genetics Section
Students : Mr.Kuntal Mukherjee (SRF), Mr. Santanu Biswas (JRF). Mr. Tathagata Chakraborty (JRF), I

Supporting Staff : Mr. Amartya Sen and Mr. Ranjit Das Faculty: Prof. A. N. Lahiri Majumder, Prof. Amita Pal, Prof. Sampa Das, Dr. Samir Ranjan Sikdar,

Students: Krishnarup Ghosh Dostidar, Susmita Maitra, Prasenjit Saha, Anindya Sarkar, Dipankar Chakraborty,

6{ . Lily Goswami. Sudipta Ray. Samik Bhattacharya, Uttara Bhattacharya, Sruti Dutta, Sonali Sengupla, Barunava
lerary 9 Patra, Sumanti Gupla, Hossain Ali Mondal, Radharaman Bar, Nilanjana Banerjee, Soumitra Maily, Subhra Mondal, ,
=17 o ' Jayadri Sckhar Ghosh, Arunava Chakraborty, Subhadipa Sengupta, Arnab Ganguli, JoHy Chatterjee, Paramita |
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