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The Centre

Foreword
I have great pleasure in presenting the Annual Report of the Centre for the year 2004-2008.

The Centre has grown over the last fifteen years to become one of the leading institutions in the country for higher
learning and research in fronticr areas of science and engineering During this year, significant contributions have been
mile from the research activities in the areas of material sciences, theoretical physics, molecular biology and genetics,

evolutionary biology, chemical biology, engineering mechanics and geodynamics. Many of the contributions of our
Y LY, £ eng g: geody

faculty colleagues and students have received natiohalas well as international recognition. | am happy to share with

you that our Founder President and Linus thng Research Professor C N R Rao has been awarded with the first India

Science Prize and Dan David Prize of lsraglifor his aumandlng contributions in the area of material sciences. it is also
heartening to note that several of the research findings in'material sciences and biology have been transformed to
potentia! technologies which have been patented. . Since the recognition of our Centre as a Deemed University by the
ulfliversity Grants Commission, fosrteen stuc
students have obtained M S (it PF

of students Jotning the researc)

.have obtained Ph D Degrees; three students M S (Engg) and two

has just been completed.

During this yean 5185 c‘c'mtpic:lv."f a }iﬂi(;:zt_ip_n,s
inc uqu 36 renewals from the previous batch. 1eof the highly acclaimed programmes in the country and the

En.spired_.i:_g advance scientific research at

tha Centre. Thelr ;mmupuron |n ixy Aml}‘lg c:f young stuclu1t5 undu the Sunumer Research Plogramme s hlé 1ly

appreciated.

The Centre continues to provide an excellent academic atmosphere for intellectual interaction and pursuit of knowledge

which is the result of untiring efforts of stucents, the faculty and honerary faculty and other members of the Centre. |
take this opportunity to thank and acknowledye the enthusiastic help that the Centre has received from its well wishers
and friends. We look forward for this continued support. The Departiment of Science & Technology has always positively
supported all the academic and developiment activities of the Centre which is greatly appreciated.

MRS RAO
President




INTRODUCTION

The Jawaharlal Nehru Centre for Advanced Scientific Research
(JNCASR), Bangalore, a premier research institute in the
country was established i the year. | 989 in the birth centenary
year of Pandit Jawahiarlal-Nehru by the Department of Science
and Technology The objectwes of the institute are to pursue
and training at the highest
fevel in the frontier and: mterdssmphnar‘y areas of science and
englneermg he number of pubhcatlons in the |nternat|onal

"rles "The Centre has global
L oseve ral national and international
institutions. [nyegoenition of e achievements of the Centre,
the Ministry of Huma rce Development (GOI) has
' eemed University to enable the
npowes: The faculty members of

Centre to train quality n

the Centre have rece‘ived ‘pagipnal and mternatlonal

International Sc:en'ce and Engmeermg Academles

Prof C N R Rag, the founder of’ the Centre held the office
' “Prof.. V Krishnan, who
resndent of the Centre from 2000
e President of the

w0 2003, Prof
Centre

FHedH
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OBJECTIVES

The objectives of the Céhtre are:

To carry out front- line T search in selected thrust areas of
science and engineering;

To promote collaboratlve research with scientists at the
Indian Institute of Science and ‘Other institutions in the

at*and international forum for in-depth
disclissions on important scientific topics in areas of vital
interest to smentlsts of the Cencre and in the country at
farge;

To organize pemodlc vinter: and summer schools in certain
areas, where. young talented. scholars would be associated;

To provide opportumtles for talented young students to carry
out research pr

To provide fagilities t visiting scholars and facuity from all
~ over India andabr oad Lo work: fo;' extended periods w:th
the facuity of the Centre '

. To publish monoglaphs ‘and reponts onfr r and
futuristic - areas of science  as well -as ‘monographs of
ducatlonal value '




PROGRESS

The Centre has completed fifteen years with several memorable and exciting moments. The most recent being when
the Dan David Prize (Israel) and the First india Science Prize conferred on Prof CN R Rao. It has acquired additional
land in the recent past, built more laboratories with excellent infrastructure facilities conforming to the international
standards. New Faculty appointments have been made in some research areas. The student strength has reached the
projected level,

The main campus at Jakkur houses The Chemistry and Physics of Materiais Unit, Educational Technology Unit,
Evolutionary and Organismal Biclogy Unit, Engineering Mechanics Unit, Geodynamics Unit, Molecular Biology and
Genetics Unit, and Theoretical Sciences Unit. A new Centre on Nanosciences has been established by the Department
of Science and Technology at the Centre. The Centre has a good quality Library, excellent Computer l.aboratory,
Lecture Halls, a Chemical Education Laboratory,a C srénce Hall, a Seminar Mal), a Poster Presentation Hall, Faculty
Offices and the Administrative Office. :

The Chemical Biology Unit and the Condensed Matter Theory Unit are located on the lISc Campus. On this campus,
the Centre also possesses an Administrative Office with a seminar hall, a well-furnished accommodation for the academic
visitors and a Visitor House for the students and'the R.&D-assistants,

The Centre pursues excellence in research and education in frontier and interdisciplinary areas of science and engineering.
It provides stimulating academic envi ment to the ‘t':'éil'éﬁtec;;j;., motivated students to pursue scientific research. The
students strength as on 31* March 2005 was88. T research training at the Centre has led to the award of 20 Ph D
degrees, 13 MS degrees, 3 MS (Engg.) degrees and one-M Sc (by research) degree as on 3 |* March 2005.

Some of the recent research hignlights ét the Centre include the following: A number of inorganic nanostructures with
zero-, one-, and two-dimensionalities have bé synt] asized and characterized; Synthesis of nanocrystalline metal
films of controlled thickness grown at liquid-liquid interfaces and their electrical characterization; Spatially resolved
photocurrent in organic planar structures ové ' scales: Studied in superfluid, Mott-insulator, and mass-
density-wave phases in the one- dimensional ex
group method; indian monsoon tainfall in relation with highes solar activity, Creation of faster developing Drosophila
through laboratory selection to investigite genetic contrg of the timing of developmental events: Life expectancy
consequences in Drosophila melanogaster during lacks a Optimizatioti of DNA vaccines through
engineering molecular adjuvants; Identificatiofy lovd vascular development using various
in vivo and in vitro models such as embryonic ste

The |P Management Commitfge at the Centfe:monitors and advic
generated at the Centre. Sevéral meeting ere Held to discussiiling of various patents, licensing products, royalty
receipts and sharing, etc. Technjc}jlqu;ii_g:eﬂsihg agfegments have been executed for some of its products and the

Centre continues to receive royalty from various Com

The Centre is actively pursuing interactjon with academic ir
Members of the Centre have continuedto pla
Centre. The campus is lively and vibrant:with active support from adiinistrative and scientific staff.

The Centre has published 15 high.qus ty édﬁcatioi:\;'l':'.monographs, seven multimedia packages, several books and
numerous scientific papers. Two “edlcational monographs are at the final stages of publishing.

The Faculty members of the Centré have received a number of national and international awards and recognitions for
their contribution to the advancement of science and technology.

Summer Research Fellowships, Project Oriented Chemical Education Programme, Visiting Fellowships, Extension
Programmes and Academic Exchange Programmes of the Centre have attracted wide attention and were highly
successful. The Centre has been entrusted with a new Postdoctoral Fellowship Programme in Nano Science and
Technology funded by DST. Since April 2004, 30 Discussion Meetings/Workshops were conducted, either wholly or
partially supported by the Centre. The first meeting of the TWASROCASA was successfully held in September 2004 at
the Centre. In addition, about 50 seminars were also held at the Centre.




ACTIVITIES CHART

JAWAHARLAL NEHRU CENTRE
FOR ADVANCED SCIENTIFIC RESEARCH

DISCUSSION PUBLICATION
1 MEETINGS OF
RESEARCH EDUCATION [ EE T EXTENSION
A WORKSHOPS PROGRAMMES MOMNOGRAPHS
AND
PROCEEDINGS
int. Ph D, MS, Project Courses
Faculty and MS(Engg.) . . Oriented conducted
Hon. Faculty and iFellowship Chemical at other
Members PhD ‘Prograrame 4 Education lstitutions
Programme ' ' (POCE..
Science - jE
Units and Education and
Laboratory Education
Technology
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THE ORGANISATION

I. Council of Management

The administration and management of the affairs and finances of the Centre are conducted by the Council of
Management. The Council of Management of the Centre meets twice a year.

The following are the members of the Council,

P Rama Rao Chairman
ISRO Brahm Prakash Distinguished
Professor, ARCI, Hyderabad

MR S Rao

Member
President, JNCA:'

...... Member
Secretary
Department of Smence and Technoiogy

New Delhi

Member
Member

Member

Member

Nuclear Physncs

Member
£ Indari Tnstitute of Science
Bangalore
A N Jayachandra Secretary

Administrative Officer, INCASR




2. The Finance Committee

The Finance Committee of the Centre scrutinizes all financial pr oposals, and makes recommendations to the Council

of Management,

The constitution of the Finance Committee is as follows:

MR S Rao
President, JNCASR

CNRRao
Linus Pauling Research Professor
JNICASR :

Arun Sharma (upto 24.2.2005 )

Joint Secretary & Finahéiai Adviser '

New Delhi

Kp Pandlan {from 25 005)
Joint Secretary & Fmancxal Adv¢ser
Department of Scuence and
New Deih:

S Chandrasekar
indian Institute of Sciénce

Bangalore

ururaj

; :Accounts Officer; jN

A N,jayachandfé' :
Administrative Ofﬂcer.—

Chairman

Member

Member

Member

Member

Member




3. The Academic Advisory Committee

The functions of the AAC include planning, execution and coordination of research and other academic activities of
the Centre. It also regulates the courses of study, procedure for admission of students, examination, etc. It meets at
least twice a year. The Committee malkes its recommendations to the Council of Management,

The members of the Committee are:

MR S Rao Chairman
President, JNCASR

C NRRao Member
Linus Pauling Research Professor
JNCASR

S Dattagupta | Member
SNB NCBS, Kolkata.

Dipanlcar Chatterji- - Member
l1Sc., Bangalore. "

N Kumar e Member

irector, RRI B galore
. Member

mament Technology

Member
Director
TIER, Mumbai
T Ramasamy AN Member
Director i

Centre for Leathe “Research Institute

MK Chaﬁ:dr__ashekaran ‘ )
Head, Academic, Fellowships:&:
Extn Programmes, jNCASR

LoMember

K Vliay Raghavan Member
Director
NG"E\'S -.Banga'!ore-'-- :

AN ]ayachandra b Secretary

Administrative Officer, jNCASR

4. Faculties

The faculties are involved in the academic activities of the Centre and assist the Academic Advisory Committee in
discharging its functions. The last Annval Faculty Meeting was hetd in November 2004 which included lectures by the
faculty on the advances made in various research areas, Local faculty meetings were held in August 2004 and February
2005 to review the progress and provide inputs wherever required.



5. Administration

President
MRS Rao, PhD(HSc),FASC, FINA FNASC,FTWAS

Head, Academic, Fellowship and Extension Programmes
M K Chandrashekaran, Ph [ (Madras), D Sc (MKU),
FAS, FNAFTWAS

Administrative Officer
A N Jayachandra, B Com (Mysore), [CWA {Inter)

Assistant Administrative Officer

G Jayaram, B Com (Bangalore)

Coordinator

K Santhanam, - _Ph D (lisc)

Warden & Studen iselior

) Hemalatha Balar: Ph D (I1S¢)
Associat;é Wéliden [ - ‘
$ Balasubramanjan, - Ph D (lISc)

M P Ed (Bangalore)

Secretary to P

A Srinivasan, BA (Hyderabad)

Asst, Stores & Purchase Officer.
K Bhaskara Rao;, 7 M Sc (Hyderbad), M Phil
i (New Dethi)

B E {Mysore)

. MBBS {Mysore)

Kavitha.Sri

Honoral_;y' Medical Officers

B Sc, MBBS {Karnatak), FCCP

aghabhushan, MBBS {Mysore), FCCP FCGP
PG Dipin M&CH
L Sharada, MBBS (DGO (Madras))
R K Nivedita, MBBS (Mysore)
C Satish Rao, MBBS (Mysore)
Honorary Security Officer
M R Chandrasekhar, B Sc, LB (Bangalore)
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UNITS, COMPUTER LABORATORY AND

ENDOWED RESEARCH PROFESSORS
1. Chemistry and Physics of Materials Unit

The Unit made vital contributions in the area of materials chemistry and physics during this period. Several novel ideas
have been developed for the design, and synthesis of new inorganic compounds in exotic nanoscopic forms. A variety
of inarganic nanostructures with zero-, one-, and two-dimensionalities have been synthesized and characterized.
Ty;-cal of these are fullerenes, nanotubes and nanowalls formed by GaS and GaSe, and nanowires of ITO, MgO and
GeQ,. Single-molecule precursors based on urea have been developed for preparing nanowires and nanocrystals of
the semiconducting nitrides, GaN, AIN, and InN, Chemically bonded ceramic coatings have been grown on carbon
nanotubes and inorganic nanowires by a new method.

Several metal carboxylate open-framework striictires havé'been synthesized and characterized. New frameworks
have been designed based on oxyanions such as suffate and.selenate. More importantly, it has been demonstrated that
complex three-dimensional metal carboxylate structures are formed through a progressive building up process including
an ihcrease in dimensionality.

Rare earth manganates of the general composmon Ln, AMnO, (Ln=rare earth, A=alkaline earth) have been
investigated to understand charge ordeting, and:elect mc phase separatlon in these systems.

Many new experimental investigations which include synthesis of nanocrystafiine metal films of
controlled thickness grown at liquid-liquid nterfaces and their electrical characterization, developing a new method
of making robust electrodes and markers on Si substrates, dip-pen nanclithography with several new colloidal and
molecular based inks, synthesis of pyramidal nanostructures of ZnQO by pulsed laser deposition, etc. Besides, a combined
study using STM and X-ray diffraction based Fge den_glty measurements was carried out on conducting tolane
molecules. The Light Scattering Laboratory has hgen working on Brillouin Scattering studies on Manganites, Oxides,
nanotubes and nanomaterials. It has also been werking on high pressure Raman scattering studies on mid chain alkanes
and perovskites, A new program, on the use of Raman spectroscopy to study biological systems has been initiated. We
have developed indeginciisiy a micro Raman setup:which can handie samples “gpnall as 2 microns. We have also
developed the technique of surfaced enhance Raman spﬁ»ectroscopy in‘proteins and nucleotides. In collaboration with
the Transcription laboratory at INCASR, the interaction of the activator. CTPB with p300 (HAT} protein using surfaced
enhanced Raman spectroscopy has been mvestrgated CTPB attaches‘itself to the unstructured parts of the p300
molecule and regulates the active sites, Raman and Infrared studies on CTPB and CTB have also been carried out in
order to understand the difference inhydrogen bonding in these due to the presence of a long alkyl chain 'n CTPB and
the difference in their chemical behawor to p3 e transport properties and solvation dynamics of model 1,3-
dialkylimidazolium chloride melt at 425K has besn studied using molecular dynamics simulations. The structural
properties of this melt has been mvestlgated using.ab .initio_molecular dynamics simulations, which confirms the
experimental finding on the presence ofa hydrogen bend between the acidic ring proton and the anion. Ethanol is
widely used as a cosolvent to e h_anée the solvent-properties of supercritical carbon dioxide, The nature of interactions
between ethanol and CO, hasbeen characterized using simulations via the Car-Parrinello molecutar dynamics (CPMD)
method. Atomistic molecular dynamics simufations have been performed in the isothermal-isobaric ensembie to
explore the phase behaviorofn-heptane. Motivated by recent high pressure spectroscopic experiments on n-heptane,
this worl aimed at understanding the liquid-solid and the alluded sofid-solid transitions upon increasing pressure.
Several parallel computers using commodity components have been built for the purpose of performing accurate
molecular simulations,

Projects related to memory effects in polymer field effect transistors using optoelectronic methods were completed.
Spatially resolved photocurrent in organic planar structures over a wide length scales were accomplished. Conducting
Polymer (PEDOT:PSS)-Membrane Protein (bR} interfaces were studied. Flectric Field driven instabilities formed on
elastomeric surfaces are currently being probed. A facility to study the sensitivity of gas sensors has been setup.
Nanosized powders of ZnO-Co have been synthesized using the sof-gel method for gas sensor applications. Activities
in the area of organic electronics, bioelectronics and surface patterning have been carried out. A photo-polymer Field
Effect Transistor (FET) for memory applications and a polymer based optical position sensor have been invented,
fabricated and studied. Electric field induced pattern formation on soft elastomeric surfaces have been studied.

i




Photochemical transport in bacteriorhodopsin-conducting polymer systems has been explored. Fabrication of gas-
phase reactor coupled with online gas chromatogram to carry out deNOx and hydracarbon exidation reactions is in
progress. A new laboratory named Superconductivity and Magnetism has been established with facilities to make bulk
functional oxide materials and thin films. A single phase and epitaxial thin film of Ce, Sr, MnO, has been prepared by
RF magnetron sputtering and characterized by x-ray, magnetic and electrical transport measurements. Buik oxides in
the La,, Ce Ba MnO, system has been investigated for its colossal magnetoresistance property. Coexistence of
superconductivity and magnetism in RuSr,GdCu, O, has been investigated in order to understand their interplay.

The following are the members of the Unit:

Chair
C N RRac

PR, DS, FASe FNA,
FRS,FTWAS HonFRSC

Hon Professors = | ... .. ...
A K Sood : . PhD,FASc, FNA
Ui - : PhD,FASc, FNA

PhD
Ph D
PhD
PhD
PhD

Ph D
PhD
Ph D

M Eswaramoorthy
A Sundaresan’

wchnical Office
. V Sreenath
S Srinivas

M Sc
Lab Assistants.
] Anil Kugar DEE
B S Vasudey BE
Basavraj DEE, BE
Alla:Sriniv, DECE, BE

Research Associates

‘Maniashi Nath
Suman Cherian
Vasuda Bhatia

R & D Assistants
Annu Thomas, Gomathi A, Hari Krishna §, Krishnan M, Manish C M, Nirmala £ 141,
Ratnesh Kumar S, Sajini Anand, Selvi N R, Sunil Kumar S, Ujjal K Gautam, Yasar K.
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2. Chemical Biology Unit

Novel Cationic Surfactants with Multiple Pyridinium Headgroups have been synthesized. Investigation of aggregation
properties of cationic surfactants with multiple pyridinium headgroups has been performed using spectroscopic and
small-angle neutron scattering studies. New class of Lipids with oxyethylene linkages have been developed and their
biophysical properties after membrane formation were investigated. Evidence of enhanced reactivity of
dephosphorylation and deacylation reactions in cationic gemini micellar media has been found. Using novel strategy
distamycin-finked oligonucleatides with chosen sequences have been synthesized. Their duplex formation and related
physicat characterization has been completed.

Total synthesis of complex natural products that exhibit novel and unusual biologicat activity profile has been pursued.
The idea is to explore these natural products as lead or ‘privileged’ structures for drug discovery by creating molecular
diversity around them, The protocols developed for the total synthesis lend themselves to ready adaptation to generate
small molecule libraries. Recently, the total syntheses. __'f over a dozen molecules of varying degree of complexity have
been accomplished. These molecules exhibit, activities ranging from the inhibition of angiogenesis to promotion of
apoptosis. Some of these natural products are of great: contemporary interest and the activities in this area will be
strengthened in the coming months. #

dissect out its contribution to the overall free griergy of foj_dlng Small substitutions of burted hydrophobic residues at
positions 8 and |3 in the peptide: prote ,complex ‘RNase-S has been made and the structures characterized by X~ray

presence of different concentratmns of metheﬁol and | ethanol. The reductlon in the strength of the hydrophobic

driving force in the presence of these organic $alvents was estimated from surface tension data as well as from the
dependence of the DCp of protein: peptide binding on altohol concentration. The data indicated a decrease in the
strength of the hydrophobic driving force of about 30-40% over a 0-30% range of alcohol concentration. Large to
small substitutions were observed to des otein. However, the amount of destabilization, relative to wild
type, is independent of alcohol concentration e range of alcoheol concentrations studied. The data clearly
indicate that decreased stability of the mutantsis prin amly due to loss of packing interactions rather than a reduced of
hydrophobic driving force, and suggest a V'a?ﬁe of he hydrophobnc driving force of less than 18 cal mol! AR,

The synthesm of a rare blle aczd found only in: some spec:es of pythons has been accomphshed Phosphonoblle acids

general strategy for the desxgn of PET- based 5
potassium ions. The structure and dynami a moiecu!ar hydrogel has been mvesttgated in detail using fluorescent
probes. e : :

The following are the members of the Wnit:

Uday Maltra i PhiD, FA Sc

Professor

\Y Knshnan PhD.EASC, FNA FTWAS

Hon Professors

P Balaram PhD,FASc, FNA FTWAS
“GiMehta PhD,FASC,FNAFTWAS
Hon Faculty
Raghavan Varadarajan PhD,FASc
Santanu Bhattacharya PhD, FASc

Research Associate
Uday Kurmar Kundus

R & D Assistant
Suguna, P
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3. Condensed Matter Theory Unit

The members of the Condensed Matter Theory Unit (CMTU} are engaged in theoretical research on a variety of
frontier areas of Condensed Matter Physics and Chemistry. The research topics pursued which are classified into
three major areas are listed below. During 2004-05, they made significant progress on several problems in each of
these areas. While the details of the advances made in these areas can be gleaned from the publications, some specific
accomplishments are mentioned below. While the planned research activities in the next year will continue to address
problems in these areas, some newer areas are also mentioned under the appropriate heads.

Strongly Correlated Quaritun Many-Body Systems

Pursued and planned areas of research: Kinetically-driven magnetism in double perovskites and dilute magnetic
semiconductors; colossal magneto resistance, and spinﬂ charge and orbital ordering in doped manganites; metal-
insulator transitions; low dimensional systems such as quantum wires and spin chains, and tunnelling in quantum dots;
studies superfiuid, Mott-insulator, and mass-de Sity-wave phasés in the one-dimensional extended Bose-Hubbard
Mode! using the density-matrix renormalization group method.

Some specific accomplishments: The critical anomaly of the sound velocity and other lattice effects near a Mott metal-
fnsulator transition has been investigated within the compresmble Hubbard model in the framework of dynamical
mean-field theory. The results comparé: favorably cperiments on the layered organic conductor (BEDT-
TTF)2Cu[N(CN)2]CI. The theory for doped: mang e orbital liquid regime developed last year has been
extended to the half doped manganites which e e, orbital and antiferromagnetic order, and helps to
understand several features of the dop gand m‘:ﬁgr)e , dfinduced insulator-metai transitions in these materials.

Soft Condensed Matter

Pursued and planned areas of research: Vortex matté type- Ii superconductors; sermi-flexible polymers; Rheology
of sheared complex fluids; charged micellar systems, porous networks and biomembranes; solvation in complex
liguids, colloidal suspensions; surfactant 3oluuo 15, ligiuid o y;mls phase transitions in colloidal systems in a laser

induced periodic potential, :

Nonequilibrium [ Time-depentlent Statistical Phy.wcs ;

hé._?:n_bmena; martensitic transformations; fluid and magnetohydro-
ltab"lé_ media; driven diffusive systems; slow dynamics near the glass
transition; dynamics of evolving hetworksiprotein folding and assdéiati'o'h' orientational refaxation dynamics in liquid
crystals; dynamics of water moleciiles inicarben nanotubes'dynam;cs and rheological chaos in surfactant solutions,
theory and experiments on ordered nonequilibrium steady states in agltated monolayers of granular rods, statistical
hydrodynamics of self-propelled organisms, from fis cell-membranes coupled to matars, filaments,

and ATP; the rheology of the living cell.

Pursued and planned areas of research: Stic
dynamic turbulence; spatiotemﬁbral chaos i

glenceit:has been.shown that the decay of magnetohydrodynamic
turbulence depends on the type of itial condition used. In particular, if initial energy spectra have a power-law
dependence on the wavevector; the energy cascade does not set in (for positive powers) and the total energy
decays, in the absence of forcing, as a negative power of time. The study of the multiscaling of time-dependent
structure functions in fluid and passive-scalar turbulence has been systematized, and it has been shown how to uncover
the dynamic multiscaling of such structure functions via derivative and integraf time scales and why these different
time scales lead to different dynamic multiscaling exponents. In addition, a detailed numerical study (with a spatial
resolution that is three orders of magnitude better than any previous study) of turbulence in the one-dimensional
Burger’s equation forced stochastically with a force whose spectrum scales as 1/, where Icis the wavevector. The
study shows that, even with such a high-resolution, it is difficuit to distinguish true multiscaling of velocity structure
functions from bifractal scaling corrected by subdominant terms. This has obvicus implications for muitiscaling in fluid

Some specific accomplishments: In th
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turbulence. Finally, the nature of turbulent drag reduction via polymer additives has been alucidated by studying
decaying turbulence in the presence of polymers in a shell model for drag reduction. This study leads to an appealing
definition of drag reduction in the context of decaying turbulence.

The following are the members of the Unit:

Chair .
H R Krishnamurthy PhD, FASc, FNA

Hon Professors
Biman Bagchi PhD,FASc, FNA FTWAS
Chandan Dasgupt PhDB,FASc, FNA

N Kumar PhD, FASC, FNA FTWAS
S Ramasesha : Ph D, FASc.
DDSarma " .. :xPhD,FASc, FNA

Hon Faculty E

G Ananthakrishna... o PhD,FASc

) Binny J.Cherayil Ph D
D nSen . PhD,FASc
Rahul Pandit ‘ PhD,FASc, FNA
K L Sebastian @ = PhD, FASc
Srirarn Ramasw; Ph D, FASc

PhD,FASc

bu’ﬁh’ﬁry, Rajesh Karan
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4. Education Technology Unit

The Unit under the programme of popularisation of Science
(particularly amongst the school and coltege students), has
produced and deveioped CD-ROMs and books in English and
other Indian languages. The CD-ROM in Kannada, titled
Vignyana Kaliyona Samputa 2 consisting of two modules on
Energy and Physics was completed.

The Unit has organised five Workshops on Learning Science
and Celebration of Chemistry at various venues ait over the
country: BHU Varanasi, RRL Trivandrum, NCSC Kolkata,
University of Madras, Chennaj, JNCASR Bangalore. Prof CN
R Rao gave the theme lecty v most of these programmes
and students in thousandsatt; ided the programmes. At the
Asia-Pacific Meet on Scuence Education, a multimedia
presentation of excerpts from the CD- ROM tearning Science
was presented by the Unit.

The Unit in collaboration with the, Karnataka State Council
for Science and Technology {KSCST) organized the program
or stud_ents of Kannada medium schoois in

Learning Science books in English. “The first th»u, vo!umes
arg:printed. The first part consists.of three main topics -
Universe, Solar System and Earth, whereas the second part
which has two main‘topic ed The World of Physics and
Energy: Learning physical principles. The third part has three
, The World of Chemisry: Of Molecu.’es and Materials, Air
d us and AH about water,

ar

The fnl]owmg are the members of the Umt

Incharge
Y Krishnan PhD,FASc, FNA FTWAS
‘MAMS CE
Jatindef Kaur ™M Sc
Muitimedia Asst. (Hon)
Sanjay Rao B Sc, Cert. Multimedia
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5. Evolutionary and Organismal Biology Unit

This Unit consists of two laboratories doing research and teaching in the following subjects: chronebiologuy, behavioural
ecology and sociobiology, evolutionary genetics and population ecology. Our research employs Drosophila melanogaster,
the ant Camponotus compressus, and the field mouse Mus booduga.

Facilities:

I, Fully computerized insect activity recording systems with hundreds of channels to continuousty record
locemotor activity of {ruitflies, ants and mice.

2. Alaboratory to carry out molecular biological work with extensive facilities for RNA and protein
estimation,

Research highlights:
Chronobiology Laboratory

Drosophila melanogaoster: Established mRNA-bf--the'e-iock genes period (per), timeless (tim), clock {cli} and
cryptochrome (cry).

Lack of a circadian organization has life expectancy e uences in Drosophila melanogaster. This is the first unequivocal
demonstration that an absence of circadian integrity c¢anishorten life in any organism.

We demonstrated that in the ant Campionotus compressus only major workers (foragers) have robust circadian clocks
and that minor workers (nurses) do nat have circadian tlocks. A first report.

We have reported ‘clocks for sex’; Campanotus compresstis queens lose their clocks after mating. We have also reported
first evidence for shift work schedules in forager/worker ants.

Evolutionary Biology Laboratory

er developing Drosophila have been created through faboratory
the timing of developmental events.

a)  Evolutionary Genetics: Population
selection to investigate genetic contré

b}  Population Ecology: Experimental and theoretié;al__studies are in progress to understand better demographic
stochasticity of metapopulations. Studies on Indian species of Drosophilids are underway to examine the
generality of |ife-history trade-offs. : ' =

The folfowing are the members of the Unit:

Ph D, D Sc, FASc , FNA ,
FTWAS

Honorary Professors ‘ :
Raghavendra Gadagkar .. .. Ph D, F A Sc, FNA, FTWAS
_ . Ph'D, FASC, FNA

Associaté Professor e
Amitabh Joshi PhD,F ASc, FNASc

Faculty Fellow
Vijay Kumar Sharma Fh D.

Research Associate
Hemavathi Ph D,

Jr Scientific Assistant
AV Nagarathnamma M Sc

R & D Assistants
Manjunatha S, Shaik Irfan
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6. Engineering Mechanics Unit

The Engineering Mechanics Unit pursues research on a variety of topics where fluid and solid mechanics and heat
transfer play a critical role in providing insights to various phencmena and in enhancing skills in prediction. From this
point of view work done in the Unit covers not only areas of direct interest in a variety of technological applications
but also phenomena encountered in nature. Faculty of the Unit have thus been involved in investigating a wide variety
of problems,

I.  Stability and Transition

An analysis of experimental data on swept wings has revealed that in the leading edge region there can sometimes be
as many as six transitions back and forth between laminar and turbulent flow. The presence of several such ‘transition
cycles’ is thought to be responsible for the anomalols scaling effect seen in the maximum lift of swept wings of
modern transport aircraft. The Boeing Commercial Afrplane Company sponsored the experimental part of this work,

instability of the laminar boundary layer has bee” demonstrated

The crltlcai Reynoids number for imear mstabiinty of the Eam:nar flowina dlvergent p|pe has been shown to be finite

type, by solving directly only an ordinary; dlfferentkal equatlo‘nﬁ This technique is used to obtain accurately the instabilities
in a two-dimensional boundary layer.

Even though the instability-induced patterns"'
such studies are relatively new for multiphase nsi
accurate {non-Newtonian) rheoiogical models:to pr'édic't'the onset of instabilities and unvell the related nontinear
patterns in dry granular flows and suspensions. We argalso usmg hrge -scale molecular-dynamics simulations to uncover
patterns in such fluids. :

2 Aimospheric Science

A project on the effect of low wind on eddy fluxes in a nearly free convection regime has been completed. The work
shows a linear increase in drag with wind speed andl heat flux that is independent of wind speed up to a value that
depends on the densimetric Frotide number. In a separate inv tlgatton it has been demonstrated that Indian monsocn
rainfall is significantly higher during épochs of higher solar activity. Further work on the subject is continuing using a
variety of wavelet methods of analysis. -

A simple theoretical model with a closed f l

o has been devised for explaining the lifted temperature minimum
phenomenon. o

Field experiments to study necturnal atmospheric botndary layer: Afield observation station has been established at
the [ISc airstrip where we can regard vertical and temporal variations of temperature, humidity and air velocity to
study the special atmospheric p menon of the formation of the Ramdas layer. When the Ramdas layer is formed,
a minimum in the vertical temperatlré profile of the nocturnal atmospheric boundary layer occurs at a few decimetres
above the ground. In our research program we study some of the issues connected with this phenomenon like
radiation stabilisation of the air fayer close to the ground, temperature-slip due to radiation and dependence of the
phenomenon on other governing parameters,

3. Computational Fluid Dynamics (CFD)

The research activity includes kinetic schemes, development of novel numerical methods, grid free methods, issues o.f
connectivity, accuracy on irregular meshes, rotationally invariant schemes, KFVS and fibre bundles, automatic mesh
refinement, convergence acceleration devices such as multigrid, GMRES, dual time stepping and computation of
vortex dominated flows. The CFD application activity includes flow past supersonic and hypersonic flight vehicles,
control surface deflections, aero elasticity of turbine and compressor blades, multipassage and multi blade row flows,
strongly rotating viscous flows.

18



4. Double Diffusive Instabilities and Convection

Convection in a double diffusive system is due to instabilities generated by the diffusion of two components having
different molecular diffusivities (e.g. heat and salt) with opposing contributions to the vertical density distribution in a
fluid medium. Interaction of double-diffusive convection and the stratified medium is relevant in many natural phenomena
and engineering applications fike in oceanography, geophysics and metallurgy. At this Unit, research on double diffusive
systems includes both experiments and numerical simulations to study the effect of governing parameters like Prandtl
number and density stability ratio on the behaviour of the system,

5. Unsteady Aerodynamics of Insect Flight

Vi i many years of research, principles of steady aerodynamics (2-D aerofoils and finite wings) applicable to a fixed
wing aircraft are quite well understood. In contrast, the engineering principles needed for optimum design of small
mechanical objects that can use unsteady aerodynamics for their means of propulsion and lift, have not yet been
established. The emphasis in our research is to haye a systematic and comprehensive study of the principles of unsteady
aerodynamics pertaining to the fiuid dynamical p:_""blems of flapping flight. The research will help in understanding the
rationale for its use in nature and will prowde de5|gn guidelines to exploit unsteady aerodynamics for making small
fiying devices.

6.+ Experimental and Numerical Study of Entrainment Process in Turbulent Free Shear flows

Turbulent free-shear flows spread ina d|rectlon nor‘mai to their primary-flow direction by incorporating irrotational
ambient fluid into the turbulentjet-flow:: Jnown as entrainment. In our research program, using both
experlmental and computatlonal techm he issue of variation in rate of entrainment due to changes in

7.  Mechanics and Physics of Complex Flmds

Complex fluids refer to fluids that have microstructures and are rheologically complex, in contrast to ‘simple’ fluids
whose rheology is of order -one. Common exa_"'ples ol complex ﬂutds are polymers (e g. DNA} suspensmns {e. g

ar anular materlals and suepenmons are xmportant in o ierous chemmal pl ocessmg and pharmaceutical mdustrzes as
well as in geophysical contexts (avalanche, volcanic erupt ‘mud flow, sand-dunes, etc)

Our current work is focussed on understanding the rheology and the dynamlcal patterns in complex fluids. We carry
out microscopic/particle-level (molecular dynamics) simulations, formutate rheological models, and analyse continuum
models for various flow conflguratlons using the tools of nonlinear. dynamics and numerical methods (e.g. CFD). A
concerted effort has been undertaken tonian rheology of particulate fluids using particle-level
simulations and the kinetic theory, . '

The following are the members of the Unit;

“PhD,FASc, FNA FTWAS,FRS

Senior Associate e
S M Deshpande PhD

“Associate Professor

Rama Govindarajan PhD, FNA Sc
Faculty Fellows

Meheboob Alam Ph D

K R Sreenivas Ph D
Fellow

i< Sanjeev Rao PhD

R & D Assistants
Kaushik Srinivasa, Manjunath P L, Saritha Azad, Vijaya Kumar Chikkedi, Vinod N.
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7. Geodynamics Unit

The thrust of research endeavours is the studies on tectonic
movements that have taken place in the Late Quaternary time.
Mainly field-based, the investigations relate to reactivation of
older faults and fissures, rapid rise of mountain ranges,
drainage development including formation and disappearance
of lakes in essentially riverine regimes, reshaping of landscape,
and geomorphic rejuvenation of oider mature topography.
The neotectonic studies aim at gaining insight into the
mechanism of recent movements — the quickened pace of
which generates hazardous events — and obtaining
information on climate changes in the past 50,000 years,

The focus of attention at:present.is oi the Southern Sahyadri
mountain and coastal terrain in Central Kerala in South Indian
Shield in the south nm:-the Himadri — Tethys Himalaya
transition zone in Céntral Himalaya in the north,

SCFNA FNASC FTWAS
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8. Molecular Biology and Genetics Unit

The central theme of research activity of this Unit is Biology of Diseases. The different areas under this broad discipline
being pursued are: (a) Infectious Diseases include Malaria and AIDS (b) Chromatin Remoxlelling and Transcriptional
Regulations in relation to Cancer (c) Developmental Biology and Genetics in relation to Angiogenesis, Deafness and
Epilepsy. The Unit during the last two years has expanded both in terms of various research activities as well as
physical infrastructure like additional laboratory space and sophisticated equipments like Multiphoton Confocal
Microscopy, CD Spectropolarimeter etc. Given below, is the brief outline of the work done in the Unit during the year
2004-05, along with future plan of work,

Chromatin Biology Laboratory

Global chromatin remodeling is an important event: durmg mammalian spermatogenesis, particularly with respect to
{a) genetic recombination at the pachytene mterva and (b) during final stages of spermiogenesis. There are several
diseases associated with spermatogenesis res Itlng 1n mfermhty as a consequence of defective genetic recombination
as well as chromatin packaging during the fmai stages of sperm development.

We have been interested in both these aspé'éts narmely genitic recombination during meotic prophase and chromatin
remodehng during spermiogenesis. We have r cently ied and characterized a meotic recombination hotspot in

the spermatids have been used and shown: -to co espond'to
precipitation technique, a novel highty consarved Zi n(,udemid(, sn.qu(,nu. Whl(_h indy ;epi esent the TPZ cogmt(,
binding site in the genome:was identified.
piclogical role in the chromitin remodeling

Transcription and Disease Laboratory

The mechanistic (motecular) aspects of reguiation of transcnptuon from the chromatin template with special emphasis
on human diseases are areas;of active rgsearch. We have establlshed an essential role of the histone chaperones in
acetylation-dependent chromati transcriptlen This is being f stowed up by the molecular dissection of the process
and in exploring the sphere of action of the histone haperone in stress-induced gene expression. We have shown
previously that the non-histone chromatiii prote MGBE and the positive coactivator PC4 regulate p53 gene
expression. The exact mode of action of PC4 to resultin the enhancement of p53 DNA binding is being worked out
with particular reference to DNA damagerepair. Altering the established view of

PC4 as a transcriptional coactivator:alone, s aur observation that it also acts as a non-histone chromatin protein that
is actively involved in dynamic chromatin organization. Further work in this field involves the elucidation of the effect
of post-transfational modifications; phosphorylation and acetylation, of PC4 on its condensing ability. In parallel, the
functional genomics of this protein is being carried out to understand the signals that activate the expression of this
gene.

Chromatin transcription invalves a large number of modifying enzymes that control transcription through the moduiation
of the chromatin structure. Recent reports have highlighted the importance of these enzymes in the development of
a diverse group of diseases such as cancer, cardiac hypertrophy, asthma, neurodegenerative diseases and diabetes. We
are working towards the isolation of naturally occurring small molecules that would modulate the function of the
different chromatin modifying enzymes, which could not only lead to the design of a new line of therapeutics, but also
act as useful biological probes. In this context we have identified three- inhibitors and one activator for the histone
acetyltransferases. Expanding this variety, we are initiating work to identify naturally occurring, cell-permeable
modulators for histone methyltransferases.
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Meolecular Parasitology and Protein Engineering Laboratory

Malaria, a disease caused by infection with the protozoan parasite of the genus Plasmodium, is a major public health
problem in many parts of the world. Human Malaria, caused by 4 species of Plasmodium, viz., P falciparum, P vivax, P
malariae and P ovalae, is transmitted by the Anopheles mosquitoes, P falciparum causes the most lethal form of the
disease with increasing incidences of cerebral malaria. Though many potential vaccine candidates are under study, an
effective vaccine/immunization against malaria is not available. The most widely used and inexpensive antimalarial is
chloroquine. Clinical treatment of Malaria in many endemic areas has been complicated by the appearance of chloroquine
and multi-drug resistant parasites.

Enzymes of metabolic pathways are suitable targets for drug development. This laboratory studies the enzymes of the
purine salvage pathway in Plasmodium falciparum. With the absence of the de novo purine biosynthetic pathway, the
parasite is vulnerable to inhibition of the salvage pathway. Enzymes that have been the focus of studies in this laboratory
are HGPRT and ADSS. Structural basis of substratq.speciﬂcity of HGPRT, the unique ability of this enzyme from the
parasite to switch from active to inactive form are:some of thevissues that we have been pursuing, We have obtained
the structure of PIADSS and have been using the structure to.understand properties unique to the parasite enzyme.

Currently we have extended our studies to include [ falciparum ASL, IMPDH and GMP synthetase that are also
involved in purine nucleotide synthesis ther enzyme that has been the focus of our studies is silent information
regulator (SIR2) of P falciparum, We hgye also. been studylng'the homologous human enzymes and from archae bacteria
with the aim of understanding the div rsnty in protein struét_ re and function across distantiy refated species.

This laboratory is also involved in studylng Pla
of protein and fatty acid biosynthetic pa;;hwa
develop specific inhibitors for some of th
antimalarials/inhibitors may be more effective:

"‘od::um blo‘iqu‘ has contributed very significantly to the understanding
he parasite. Efforts are on to dissect these two pathways and
al enzymes/ proteins which alone or in combination with other

Jowards sohieving this aoal o
Ji4 bt

Plasiodigis pativey v

prokaryotic nature, i :Asslcaliv dsfﬁer ant hom' ‘operating in-the eukaryotic host. Thus, the inhibitors for this
> parasite. l—utu;e plans include characterization and ¢rystallization of the enzymes of
ture-function re!atlonshap whlch eventually would help in the design of effective

tures of three of the enzymes of this pathway have been solved in collaboration with

pathway would be speciic tor
the pathway to understanc s
inhibitors. The arystal/iNHE sert
Prof Suguna and Dr Siddhartha: of Molecular: Blophysms Unig; lISc. The efficacy of combination therapy using triclosan
and other antimalarials/ antibiotics/other inhibitors will be evaluated.

Molecular Virology Laboratory

This is one of the few dedicated Iaboratorles for AIDS research in Indfa Hfocuses on several medically and scientifically
important areas of HIV/AIDS research. The main thefne of the faboratory revolves around subtype-C strains of HIV-
| that cause nearly 60% of all the infections giobally and a!most 999 i India. Are subtype-C viruses endowed with
unique biological properties that make them successful in estabhshlng rapidly spreading epidemics of the world? The
active theme of this faboratory is th‘us‘ o|usive but challenging question. Various themes being pursued in the laboratory
are summarized below in brief. |

¥ The Indian epidemics are dominated by HIV-1 subtype-C strains: Studies on the molecular epidemiology of HIV
from India have been few in number, limited in the size and restricted to a few urban cities (Delhi and Punjab,
Kolkata, Mumbai, Pune and Goa). Lack of a suitable molecutar technigue is one reason why large scale studies
have not been attempted in India. Monitoring the distribution of viral subtypes in a geographical region is
important as the viral subtype distribution is a dynamic process and could change as a function of time. The
standard techniques used for viral molecular subtyping, sequencing of the envelope and/or the heteroduplex
mobility assay (HMA}, are too cumbersome, technically difficult and expensive to apply to hundreds of samples.
We developed a novel subtype-C specific PCR and applied this technique to more than 600 primary clinical
samples collected from a number of rural villages, towns and urban centers spanning across all the four southern
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states of India. Our study identified that nearly 99% percent of these samples (602/608) are caused by
subtype-C. This study is not only the first of its kind in southern India but also with largest sampling size from
India.

Identification of unique HIV-I B/C recombinant viruses in India: We identified three unique B/C recombinant
viruses in India for the first time. The env sequence of one of the three recombinant strains phylogenetically
associated with Thai-B viruses that are common in China and Thailand white that of the other two with subtype-
B viruses of the USA and Europe. Presently it is not known if an independent epidemic is emerging in India due
to B/C recombinants. The real incidence of such a possibility could be addressed only by a large scale
epidemioclogical study. Interestingly, B/C recombinant viruses containing env sequences of subtype-B viruses of
the USA and Europe have not been identified previously. Work is in progress to collect a few thousands of
samples from all over the country to determing the incidence of recombinant strains in India.

Are subtype-C viruses endowed with unique biological properties? We have had an opportunity to test a unique
pathogenic property of HIV-1 subtypé C virus. We identified a natural variation in the Tat protein of subtype-
C (C-Tat). Tat, mimicking cellular chemokines, recruits activated monocytes to brain and triggers a cascade of
signaling events that finally convergé in nre:_;_x_‘r‘gn_::.:de;_ath and the manifestation of HIV.assodiated dementia. A
cysteine to serine substitution at position.3 shouigﬂ-disrupt the chemokine property of Tat in subtype-C. We
experimentally demonstrated:loss of 'E_'hem kine p:i-operty in C-Tat and hypothesized a correlation between
this natural variation in Tatand Jow nciaen'ce of HIV-associated dementia in india. This variation, however, did
not affect other properties:of the'viral protein. Interestingly, we identified that the variant serine in C-Tat is
phosphorylated suggesting;; --quisitlo 1.0f npvel mgnahng properties for C-Tat. We are presently generating Tat-
transgenic mice to study ney opath 'enes.ts m these mice. Additionally, human primary monocytes infected
with subtype-B or -C viruses WI” be injected into mouse brains to study encephalitis, monocyte migration and
other pathological manifestations. We are also generatmg isogenic full-length C-viruses that differ only in the
cysteine 3| residue. The replication fitne _f these viruses will be evaluated in pairwise competition experiments.

Optimization of DNA vaccines through gineering '.io 'cufaf adivvants: DINA vaccines offer the advantage of
targeting the encoded antigens to the'MHC class | pat way. However, DNA vae
eliciting strong immune responses in: !arger animals or augmentmg humoral "mm{me responses. One way to
improve the functiofyof DNA vaccinesis e ngineer molecllar  into the DNA-expression vectors.
Numerous attempts; atvaccine deveiopment for'HIVihave largely been unsuccessful for various reasons. Failures
with env vaccines prompted search for alternative o adjunct candidate virat proteins that may serve as better
vaccines or as constitugnts of multi component HIV vaceine. We elected to optimize the viral antigen Tat as this
protein offers several technica advantageé for HIV vaccirie design. For instance, immune responses to Tat

anugen in a natural infection appear to bej pr ective, but only a small fraction of HIV infected people contain

es are not efficient either in

optimizing EF 14 promoter asa possnble alternative for the popular CMV promoter. Add:tlonaliy. we are also
evaluating the effect of: engmeerlng various regulatory elements into Tat-expression vectors for enhanced
immunogenicity. ;

Development of immune and molecular diagnostic techniques for HIV: For the disease management of HIV/AIDS,
availability of efficient and affordable diagnostic tests is as important as access to chemotherapy. Two tests are
highly important for HIV disease management, (|) the viral load assay and (2) CD4/CD8 count. Although both
these tests are commercially available from several standard diagnostic laboratories in India, they are prohibitively
expensive and not within the reach of the majority. Most of these available kits are manufactured by international
multinational companies. Considering the importance of indigenous technology for HIV disease management,
our laboratory is actively collaborating with Biotechnology companies like Microtest Innovations, Bangalore
and Bharat Biotech, Hyderabad to develop such molecular diagnostic techniques.
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Human Molecular Genetics Laboratory

Studies on genetic basis of congenital deafness is one of the major focus of research in the human molecular genetics
laboratory of the unit. Deafness is one of the most common sensory disorders in humans. Profound hearing loss
occurs in one in 1000 children, most often due to genetic mutations. Hearing is a complex physiological process and
so are the causes of hearing impairment. Deafness is highly heterogeneous genetic disorder with over 100 genes
predicted to be associated with this disorder. We are carrying out mutational analysis of several deafness genes and
whole genome-wide scanning of appropriate families to identify novel genes in the process of hearing,

in a multicentric collaborative effort, involving AYJNIHH, Mumbai, ALMPGIBMS, Chennat, MAMC, Dethi and JNCASR,
Bangalore, we are collecting about 500 families with two or more members showing severe-to-profound sensorineural
hearing loss. These families are being analyzed to understand genetic complexities of deafness in Indian populations. In
the first phase of the work, a 3-step protocol to anal)rz‘e, |2 deafness genes {Cx-26, (x-30, Cx-43, TMC!, TMPRSS3,
MYD6, MYO 15, MYOTA, HAR, CDH23, CLDN14 and PDS) is implemented which involves direct sequencing of four of
the genes and genetic linkage followed by mutationai screening for the remaining ones. ln 300 families analyzed so far,
43 make no contribution. A number of families, w_h__ergm.,i_i_n_kages to the TMC!, TMPRSS3, HAR and CDHZ3 genes has
been found, are being analyzed for identiﬁcation’fﬂzof"-p‘athogenic mutations. Concurrently, we are carrying out cell
ecific novel mutations to obtain an understanding of the manner in which

the chromosome |8 has been |dent|ﬁed and addttlon esting observations made in another family affected with
recessive, profound sensorineural deafness whigrein an uritisual;ilong-range gene regulatory mechanism seem to govern
expression of an already known deafness-causing gene.

Vascular Biclogy Laboratory

Studies on the regulation of blpod vessel formation héife potential implications on devising pro- and anti- angiogenic
therapies for combating ischeinic diseases or cancer, respectwely These studies depend on a detailed under: standing
of the molecular-genetic and célluiar mechanisms of blood vessel formation. However the limited knowledge of gene
expression changes that occur in normal vascular deveiopment and in tumour angiogenesis has hindered the
deveiopment of specific treatments and theraples We areinterested. inistudying the development of circulatory
systems, with a focus on mouse vascular development. We' have identified several genes involved in blood vascular
development, using various in nd m vitro models such g embryomc stem cells, mouse embryos and Drosophila.

The OCIA domain family: A novel famlfy of protems expressed i the cardiovascular systemn: Using a functional genomics
approach in ES cells and comparative analysis of gene expression patterns, we have identified a novel gene family that
is expressed in cardiovascular development. This family comprises two novel genes that we have identified, namely,
asrij and padosan. Both genes express in kS cells and the developing vascular system. Their expression patterns are
largely overlapping. Proteins encoded: ,by both. genes: localize. to.endocytic vesicles. The asrij and Padosan proteins
have a novel conserved hydrophobig miotif called the OCIA domain. We have shown that this domain alone is sufficient
to target proteins to vesicles. Lag he OCIA domain results in general cytoplasmic distribution of Asrij and Padosan.
We have also shown that asrij chi ice have cardiovascular defects. We identified the asrij promoter and showed
that transgenic mice carrying a lacZ reporter under the control of asrij express beta-galactosidase in the heart and
blood vessels. We have also shown that Drosophila astij is expressed in-hemocytes and mutants lacking osrij are
temperature-sensitive lethal.

Rudhira a novel marker for ES cells and the erythroid lineage, is upregulated in tumors: We describe a novel murine gene
rudhira that is expressed at high levels in embryonic stem cells and is restricted to blood islands and the erythrmd
lineage during embryonic development. Rudhira is expressed in angiogenic precursors but is excluded from the
differentiated endothelium. Rudhira-expressing cells are seen in close proximity to endothelial cells in angiogenic
blocd vessels. Rudhira encodes a predicted cytoplasmic WD40 protein that is 98% identical to human BCAS3. The
gene encoding BCAS3 maps to a breakpoint of hematological neoplasms on human chromosome 17923, but its
expression and function remain to be determined. We demonstrate that mouse Rudhira is a novel marker for analysis
of the erythroid lineage.
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Since the genes we have identified are conserved in humans and already implicated in cancer, they are good candidates
to study in the context of various angiogenic tumors and in neoplasms. This would give insight into human cardiovascuiar
and hematopoietic development, aid in understanding tumor angiogenesis and facilitate therapeutic design.

The following are the members of the Unit:

Chair
Dipankar Chatterji PhD,FNASc, FASc, FNA
Professor
M R S Rao PhD,FASc, FNA FNASc,
FTWAS
Honorary Professor
H Sharat Chandra PhD, FASc, FNA
Associate Professors
Anuranjan Anand Ph B
Hemalatha Balaram Ph D
* Namita Surolia Ph D, FASc
Ranga Uday Kumar PhD
Tapas Kumar Kundu Ph D
Faculty Fellow -
Maneesha inamdar PR D

Research Associates
Mantelingu K, Shipra Agrawal

R & b Assistants
Aparna fayachandran, Ashoka D, Ashok Reddy, Balasiddiah A, Brahmanaspati G
Sastry, Hari Kishore, Manisha Mishra, Manjunatha ™M, Manjunatha Prabhu, Naga
Shankar G, Prejo Philip, Radhika A Varier, Raghavendra A S, Rajan A K,
Raspudin §, Roopesh Udupa, Sankar Ganesh A, Sandeep K, Satish V, Shilpa N,
Srilekha Devi, Sridhar R, Suma, B S.

25



9. Theoretical Sciences Unit

We have studied various important issues in the physics of turbulence; these are described briefly below:

{a)  We have shown that the decay of magnetohydrodynamic turbulence depends on the type of initial condition
used. In particular, if initial energy spectra have a power-law dependence on the wavevector, then an energy
cascade does not set in (for positive powers) and the total energy decays, in the absence of forcing, as a
negative power of time.

(b)  We have systematised the study of the multiscaling of time-dependent structure functions in fluid and
passive-scalar turbulence. Our work shows clearly how to uncover the dynamic multiscaling of such structure
functions via derivative and integral time scales and why these different time scales lead to different dynamic
multiscaling exponents. ;

(c)  We have carried out a detailed numerical”s'tudy (with a spatial resolution that is three orders of magnitude
better than any previous study) of turbulencein the one-dimensional Burger's equation forced stochastically
with a force whose spectrum scales as 1/l where-l¢is the wavevector. Our study shows that, even with
such a high-resolution study, it is difficult to distinguish true multiscaling of velocity structure functions from
bifractal scaling corrected by subdommant terms; This has obvious implications for multiscaling in fluid
turbulence. :

{d) We have elucidated the nature of turbulérit drag reduction via polymer additives by studying decaying
turbulence in the presence of polymers ina shéll.model for drag reduction. Qur study leads to an appealing
definition of drag reduction in thecc . of dezaying turbulence.

() We have also studied sup'er'fluid ns'uiatc'nr‘*,' énd mass- densitywwave phases in the one- dimensional

motivated b)f the recent suggestcon ‘that a SO|Id phase of Hefium mlght well exist.

The following are the members of the Unit:

Chair
Rahul Pandit

PhD, FASc

Associate Professors
Shobhana Narasim
Srikanth Sastl’y___

Ph D..

F: y Fellows
S apan K'Pati Ph D
Umesh V Waghmare.- PhD
Fellow s,
NS Vi _PhD

Researc¢h Associate
}ayata Sarkar

R & D Assistants
Abdul Rehaman M S, Bhaskar Jyoti Borah, Mournita Maiti,
Siram S M, Saju Joseph, Viswas V.
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Computer Laboratory

Activities in the Computer Lab involve (a) regular day-to-day maintenance and repair of computers and local networlk
across the Centre {b) keeping the presence of the centre on the web up to date and {c) help users of the central
computing facility with computing, printing and other peripheral facilities and (d) maintain backups and network
security measures,

In addition, new features are introduced at this laboratory to keep up with evolving changes in computing technology.
The following are the highlights during this year:

- Hardware upgradation of the email server to dual Xeon machine with 2 GB memaory.
- Hardware upgradation of the proxy server to a PIV machine with 2 GB memory.

- Installation of a shared memory (10.GB) high-performance computing SGI Altix machine with
4-itanium CPUs.

- Instaflation of a distributed _memo'fy (20 GB) high-performance computing cluster with 20-xeon

cpus. ST
- Expression of willingness to participate in the National Grid-Garuda for high- performance
computing, : .
* = New webpage for complab released.

- Change of IP address on intranet machines to 172.16.x.x
- LAN extended_";t_:o The_CoHege;@uilding.
- LAN extended to Pauling buiding extension.
- Shell access disabled on mail and \._w_féfb's_erver.
The following are the members of the Laboratory: '
Head | e
Umesh V Waghmare Ph D
R & D Assistants .
Preetham, Rajesh Kanna TR, Shithal T K

Endowed Reseai;éh Profess__@ks_

D S Kothari Chair
MM Sharma _

FRS, FASC,FNA

Hindustan LeverC

AChakravorty . FASCFNA
V Krishnan ‘ FASC, FNAFTWAS

inus Pauling Research Professor

'CNR Rao FASC,FNA FRS FTWAS, HonFRSC

Vikram Sarabhai Research Professor

B M Deb FASc, FNA FTWAS
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ACADEMIC PROGRAMMES

I. Academic Activities

The Centre offers reguiar Ph D, Integrated Ph D, M S and M § (Engg.) degree programmes in Science and Engineering.
The Integrated Ph D programme in CPMU is available to those with a B Sc degree. The Centre selects candidates on
an all-India basis, offers course work (in collaboration with 11Sc) provides research facilities, administers the programme
and award the degree. After 3 years of successful completion of the Integrated Ph D programme, candidates are
awarded a Master's degree (M S). The Ph D degree is awarded after a period of research and acceptance of a thesis,
The regutar Ph D programme in science and engineering is available to post-graduates who have successfully campleted
GATE/UGC-CSIR-NET,|RF; ICMR JRF/{EST/equivalent examina-tions. Graduates in Medicine/Engineering/Technology
are admitted for the M $/M S {Engg.) programme.

{a) Research Admissions

During the year 2004-2005, 25 students (two students for the Integrated Ph D, 18 students for the Ph D programme
and five students for M S(Engg.)) were admitted to work in the following areas:

(i) Chemistry & Physics of Materials

Integrated PR D
Mohan, P }, Kumara Ramanatha Datta K

PR D
Venkata Prasad Bhat, Manohar Rao NV, Vijay Kumar T, Pavan Kumar G V, Jyoti Ranjan
Sahu, Vengadesh Kumara Mangatam R, Soumya Saswati Sarangi.

M S (Engg.)
Gomati, A

(i)  Evolutionary & Organismal Biology;

PR D
Arachana N, Satish KM, Ambika Lalit Mohan. .

(i) Molecular Bio|qu__§;"‘3Genetics"

Ph D R :
Arif, Vinay B, Gayatri G, javaid Bhat Yousuf, Jayesh Pandya, Shrikanth Gadad, Pankaj Sharma,

(iv) Theoretical Science .

Ph D
Sairam Swaroop M

(v) Engineering Mechanics

M S (Engg.)
Manikandan M S, Pinaki Bhattacharya, Rajaram Lakkaraju, Vijay Kumar Chikkadi.
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(b} Degrees awarded
Ph D

(i}  Chemistry and Physics of Materials
Th. Birendra Singh, Manoj A G, Vaidhyanathan R, Gargi Raina

{iy  Engineeering Mechanics
Saji Varghese

(i)  Molecular Biclogy & Genetics
Jayalakshmi, R

M S (Engg.)
i Engineering Mechanics
Binay Kumar Dhar, Kirti Chandra Sahu

ii) Theoretical Sciences _
Ashwin S Sampangiraj .

M S (Int. Ph D)
Chemrstry and Physics of Materials
~Ayan Datta, Vivek Chand SR C

2. Discussion Meetmgs / Workshops

The following discussion meetings/workshops have b_gzen held since the last report;
The Tenth Asian Congress of Fluid Mechanics, May 17 < 21, 2004 at Sri Lanka, Dr T § Prahlad NAL, Bangalore).

Summer Course on Understanding Science: Int:fbductipn to History and Philosophy of Science for College Students, june 14
-~ 25, 2004, Prof R Narasimha (JNCASR). ' :

Workshop on Unifying Concepts in Glass Physics A, June 28 - July |, 2004, Prof Srikanth bastry (INCASR) and Dr Silvie
Franz (ICTP). o

IUPAP International Conference on Statistical Physics STATPHYS 22, july 4.9, 2004, Prof T V Ramakrishnan (lIS¢), Prof §
Dattagupta (SNBCBS) and Prof Rahui Pandit (IESc)

Conference on Perspectives in Nonliear Dynam:cs 2004 July 12-15, 2004 Dr Neeiima Gupte {IT Chennai) and Dr Rama
Ramaswamy {{NU) at IT Chennai.

National Symposium on Advances in. Geotechmca.' Engmeenng, july 22-23, 2004, Prof B R Srinivasa Murthy (11Sc).

Seminar on Assessment and Management of Water-Resources (AMWR 2004) July 26, 2004, Prof B K Raghuprasad and
Prof M § Mohan Kumar {11Sc). .

AIDS in India: A Workshop-Symposium on Research Trials and Treatment July 3| - August 7, 2004, Dr Udaykumar Ranga
(JNCASR) Dr V R Prasad (AECOM) _a_:nd V Ravi (NIMHANS).

Indo-US workshop on Nanotechnology: Issues in interdisciplinary research and education, August 11-13, 2004, Prof K
Chattopadhyay (I1Sc). '

&% International Conference on Solvothermal Reactions, August 24 — 28, 2004, Dr K Byrappa, (University of Mysore).
Consortium of Students in Management Studies (COSMAR} 2004, September 24-25, 2004, Prof N § Rao, (Ii5c)

Lecture and Panel Discussion on Nano Science and Technalogy, August 26, 2004 (JNCASR and 11Sc) In-house Brainstorming
Meeting on Chatlenges to Indian Science and Scientists, September |, 2004 (JNCASR)

Seminar on Science, Development and Education, September 27-28, 2004 (TWASROCASA at JNCASR}
Workshop for College Teachers, November 15-17, 2004, Prof MV George (RRL, Tiruvananthapuram).
Asia-Pacific EPRIESR Symposium, Novernber 22-25, 2004, Prof SV Bhat {11Sc).

International Workshop on Risk Assessment in Site Characterization and Geotechnical Design, November 26-27, 2004,
Dept. of Civil Engg., (11Sc).
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IUTAM — Symposium on Laminar Turbulent Transition-2004, December |3-17, 2004, Prof Rama Govindarajan (JNCASR)
Symposium on Epigenetics, December 22-23, 2004 , Prof V Nanjundiah (11S¢) and Dr Maneesha S inamdar (JNCASR).

Inservice Training Programme for the High School Science Teachers at Dharwor, December 23, 2004 - January |, 2005,
Prof H L Bhat (lISc)

Mahabaleswar Seminar on Evalution of Plascticity in Developing Brains, January 21-26, 2005, Prof Veronica Rodrigues,
{TIFR, Mumbai).

6% meeting of OP 2005 — Optical Probes of Conjugated Polymers and Biosystems, January 4-8, 2005, Prof K S Narayan
(JNCASR) and Prof § Ramesesha (11Sc)

Indo-fapan Workshop on Understanding of Chromatin Structure Function, January 20- 23, 2005, Prof Tapas Kumar Kundu
(INCASR) and Dr Masami Horikoshi, Japan. :

Recent Trends in Solid State NMR in Biological Systems Jar é{'fy 24 - 126, 2005, Prof KV Ramanathan (lISc)

Scientific Computation, Numerical Analysis and Apphcatron Workshop I, January 24- February-4, 2005, Prof G Rangarajan
{liSc)

~ Advances in Spectroscopy , February 21-24, 2005, Prof § Umabathy and Prof E Arunan (11Sc)
Research and Development in India: Current Frontiers, February 10 — March 3, 2005,

R K Kasturirangan, NIAS. 7 | o
Workshop on Convection, March |-2, 2005 Dr KR Sreenivas’ (jNCASR)

3. Colloquia

JNC Colioquza 5

What really drives sl oo Frof | Srivieasan indian Institute of Science, Bangalore, September |, 2004.
Lomplexity in protein fulcdins . Frot lavare Udgsonkar, National Centre for Biological Sciences_, Bangalore, October |,
2004, o

Rheology of concentrated suspensions: fatest variations on-g theme by Al‘bert Emstem Prof. Andreas Acrivos, Levich
fnstitute, City Coilepe of CLNY, MNew Yorl, [ mber 22, 2004

Fluid Dynamics Colioquia

Coherent structures in high Rayleigh humbs 'rbUa'ent-frée-con'}ec‘tion, Mr Baburaj A Puthenveettil, Indian institute of

Science, Bangalore, Aprit 21, 2004,

Measurements in a jet, chine and a shear J‘ayer Dr R: Panchapakesan indlan Institute of Technology, Chennai, May 5,
2004. =

Buoyancy-driven turbulence in a vertical plpe Mr Murah R Ch gl
2004, o

ri, Indian Institute of Science, Bangalore, August 25,

2004

Solution algorithms for viscous flow: BGK and time-spectral methods, Prof Antony Jameson, Stanford University,USA,
September 20, 2004

Vortex-shedding phenomenon in three-dimensional fluid flows, Dr O N Ramesh, iS¢, Qctober 20, 2004.

Oscillatory eddy structure in a cylindrical container, Dr Kidambi Rangachari, CTFD, National Aerospace Laboratories s
Bangalore, November |0, 2004,

The Dynamics of 2D buoyancy driven convection in a horizontal rotating cylinder, Prof Sanjib Sanghi, IIT Delhi, Delhi,
November 24, 2004,

A residue-based error estimator for compressible flows, Prof N Balakrishnan, lISc, Banaglore, Decamber i, 2004,

Gravity currents in geophysics, Prof Herbert Huppert, University of Cambridge, lanuary 12, 2005.
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Working out the kink: Drop break-up with linear dynamics, Dr. ltai Cohen, Harvard University, fanuary |7, 2005.
Statistical mechanics of sheared granular flows, Prof. V. Kumaran, l1S¢, Bangalore, February 9, 2005.

Inconsistant sun, Prof § M Chitre, Lokmanya Tilak Bhavan, University of Bombay, Vidyanagari, Santacruz (E), Mumbai,
March 2, 2005.

Performance and some recent results of the earth simulator, Prof T Kambe, University of Tokyo, Japan, March ¢, 2005

Mathematical modeling of flow near permeable interfaces: The dilemma of equations and boundary conditions, Prof Arzhang
Khalili, Max-Planck-Institute for Marine Microbiology, Germany, March {1, 2005

Particle motion in fluids: ‘Moving beyond stokes’ , Dr Ganesh Subramanian, Cornell University, USA, March 16, 2005

Numerical simulation of sonic boom, Prof Francois Coulouvrat, Universite Pierre et Marie Curie, Paris, March 2, 2005.

4. Frontier / Special Lectures

Petforming Arts and Secial Commitment, Mr M § S.ath.}/.lr.l gi‘%ma}and Theatre person, Bangalore, April 22, 2004.

Measures of Progress in Science and Technology, Dr R Chadamb'lram Homi Bhabha Professor and Distinguished Alumni
Chair, 1ISc., September 2, 2004, e

Paroramic View of the Histery of Medicine, Dr I%garol_g:

E._Eyd%vadia, Breach Candy Hospital, Mumbai, October |5, 2004.

Michael Faraday Lecture

Plastic Electronics and Optoe.’ectronrcs Prof A.'anj Heeg r," Nobe! Laureate, University of California, Santa Barbara,

U.S.A, February 21, 2005.
5. Endowment Lectures __

Prof V Ramalingaswamy Memorial Lecture in B logy

Newer Facets of Malarial Porasite Biology 0;’ Bmchemmtry, Prof G Padmanaban, Hon. Professor, Deparoment of
Biochemistry, #15¢, July 16, 2004 ; Do

C N R Rao Oration Award Lecture

Unconvering patterns in the fammarwturbule ansition, F’rof Rama Gowndarajan NCASR, August 10, 2004,

DAE-Raja Ramanna Endo d Lectures in Physu:s,

C Axis Normal State Transport m__Cuprat Prof S KJosh| Natto__:._at Physacal Laboratory, New Delhi, October 26, 2004.

Phases and Fluctuations in nonequ:hbrrum Systems Prof Mustans:r Barma Tata Institute of Fundamental Research, Mumbai,
October 26, 2004. ' ‘

{SRO-Satish Dhawan Lecture

On Being an Indian Writer, Dr U RAnantha Muirthy, Dnstmgwshed Whiter and Scholar, Bangalore, December |4, 2004.

Tenth Rajiv Gandhi Science &_:_i{echnology Lecture

Risk and Innovation in Science - A Personal History of the Journey to the Nobel Prize, Prof Alan | Heeger, Nobel Laureate,
University of California, Santa Barbara, U.S.A,, February 22, 2005.

AV Rama Rao Foundation Lectures in Chemistry

Novel C-C Bond-forming Reactions and their Applications in Organic Synthesis, Dr G Vijay Nair, RR.L., Trivandrum,
March 23, 2005

lron and Copper Complexes of Varying Nuclearity, Inorganic and Bioinorganic Perspectives, Prof R N Mukherjee, IIT, Kanpur,
March 23, 2005
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6. Lectures delivered at the Annual Faculty Meeting by Faculty/Hon. Faculty
Members

Computational studies and design of materials: A first-principles approach

Dr Umesh ¥V Waghmare

Granutar Fluid

Dr Meheboob Alam

Size dependence of self diffusivity: Stokes-Einstein relation and Levitation Effect

Prof S Yashonath

Conductances of quantum wires: the effects of interactions, scattering points and junctions

Prof Diptiman Sen Rational design of temperature sensitive mutants Prof R Varadarajan

7. Seminars

Self-Assembly of two dimensional molecular nanostructure, Prof Bai Chunli, Chinese Academy of Sciences, April 6, 2004.

Conformational pofymorphism in room temperature biphenyl and dynamical orientational disorder in stilbene molecular
* crystals : Looking into details through computer simulation studies, Dr N Arui Murugan, SSCU, IS¢, April 21, 2004

Holographically recorded polymer dispersed liquid crystals, Dr Mousumi De Sarkar, HT Kharagpur, May 18, 2004.

Confining, manipulating and analyzing light in nanodomains, Prof Aaron Lewis, Hebrew University of Jerusalem, Israel,
June 3, 2004

Novel calcium binding proteins of Entamoeba histolytica, Prof Alok Bhattacharya, Jawaharlal Nehru University, New
Delhi, june 17, 2004.

Systems problems and biology, Dr. Reuben Rabi, MIT, USA, June 18, 2004

Studies of Protein -DINA interaction using analytical centrifuge with brief intreduction to Beckman proteomics, Dr.Ehrhardt
Lutz, June 24, 2004

Laser Raman Seminar, M . Stan Terras, M/s. Renishaw PLC. UK, August 9, 2004,
Mixing between two gases under acceleration, Prof Devesh Ranjan, University of Wisconsin, August 10, 2004

Water-mediated interactions relevant to protein structure and stability: Understanding pressure effects on proteins, Prof
Shelhar Garde, Rensselaer Polytechnic Institure, USA, August 13, 2004.

Structure and origin of ion exchange selectivity in tunnel type silicates , Prof A Clearfield, Texas A&M, August 23, 2004.
Boundary element methods, Dr Vikram Jandhyala, University of Washington, USA, August 27, 2004.

Extracting many body correlations in glasses using local probes, Dr Gautam | Menon, Institute for Mathematical Sciences,
Chennai, September 7, 2004,

Isomerization and dissociation of aromatic hydrocarbon Prof YT Lee, Nobel Laureate, President, Academia Sinica,
Taiwan, Rep. of China, September 28, 2004.

Kondo resonce in quasi-ballistic 20 electron systems: Emergence of many body spin effect, Dr A 'Ghosh, Cambridge
University, UK, October 8, 2004

Vanadium Oxides, gel foams and nanotubes, Dr Jacques Livage, Pierre et Marie institute, Paris, October |5, 2004.

Genetic and epigenetic analysis of human embryonic stem cells, Dr Sujoy Dhara, Hebrew University, Israel, November
3, 2004

Low dimensional models for incompressible Navier-Stokes equations for the turbulent boundary layer (Tutorial - Lecture 1),
Prof Sanjeev Sanghi, indian Institute of Technology, Delhi, November 23, 2004.

Flows with natural convection, where the energy is coupled with the momentum equation {Tutorials — Lecture 2}, Prof
Sanjeev Sanghi, Indian Institute of Technology, Delhi, November 24, 2004

Reentrant phase and vortex dynamics under crossing field in Bi2212 crystal, Prof Tamio Endo Mie University, Japan,
November 24, 2004,

High quality high-Tc oxide superconductor thin films for future electronic devices, Dr Kazuhiro Endo, Mie University.,
Japan, November 24, 2004,
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Characterization of micelles by time resoived fluorescence quenching and electron spin resonance, Prof Radha Ranganathan,
Department of Physics and the Center for Supramolecular Studies, California State University, Northridge, December
22004

Tailoring properties of magnetic oxide superlattices: Oscillation exchange and multiferroism, Dr Wilfrid Prellier, Laboratoire
CRISMAT, Caen, France, December 3, 2004,

Phase transformation behavior of mesoporous silica, D Tatsuya Okubo, Department of Chemical System Engineering,
The University of Tolyo, December 6, 2004,

Novel marangoni flows and other surface-tension driven phenomena, Prof George Homsy, University of California, Santa
Barbara, USA, December |0, 2004.

B3-Letoacy! ACP synthases and mycolic acid biosynthesis in Mycobacterium tuberculosis | Novel therapeutic targets against
tuberculosis 7 Dr Laurent Kremer, Universite Montepellier, France, December 15, 2004

Recent theoretical topics of nanostructures: Scanning prdlﬁé micrascopy and atamic contacts, Prof Masaru Tsukada, Waseda
University Nano Technology Center, December:i5;:2004

Stability of viscosity stratified flows, Dr Satish Malik, Uni\;eé‘“s__i_tx___of the West of England, UK, December 21, 2004

Computer simulation on multi-teraflop maéhines: Challenges -frfbm Chemical Physics to Chemical Biology, Prof Michael L
Klein, University of Pennsylvania, Philadelphia, December 22, 2004

Sriail angle neutron scattering on the phase sepamtron in manganites, Dr Charles Simon Laboratoire CRISMAT, France,
January 7, 2005.

Modularity and evolution in fargéiscale metaboh'c hetworks Prof Sanjay Jain, University of Delhi, January 7, 2005.

Hydrogen bonds in solid and liquid; water: D:el‘ecmc and vibrational behaviour, Dr Manu Sharma, Dept of Chemistry,
Princeton University, January 13,:2005. :

n.t im Monte Carlo Study, Dr Amit Ghosal, Duke University, January {3, 2005.

interaction effects in quantum dots:

Cloning and characterization of the centrometi D_NA ofthe human fungal pathogen, Candida albicans, Dr Kaustuv Sanyal,
University of California, USA, January 17,2005,

Towards understanding water: Simulations ofmod}ff’d water model’s Prof Ruth M Lynden-Bell, Queens’s Liniversicy, LIK,
January 18, 2005

Transport and Dynamics .of Mobile fons in Glasses, Di S M_'.' ugavel, Wcstfahschc___
January 24, 2005 - b

Complex flow and automatic control: An overwew ofresearch activities, D| M K Bobba California Institute of Technology,
USA, January 28, 2005, :

Application of the real- tlme:__ PCR techmque for mon'ecuf ar diagnostics and quantitation of nucleic acids, Dr Ranga Uday
Kumar, [NCASR, Bangalore,:

Instabilities in half-doped mang _ ﬁe!d and doping, Dr Olivier Cepas, College theorigue, Institut
Laue Langevin, Grenoble Cedex 9, France, February 3 :2005

_.iI_h:eh"nsv-University of Muenster,

Birth and Infancy of Self-Mending Plastics, Prof Fred Wudl Department of Chemistry and Biochemistry, University of
California, Los Angeles, February 7, 2005

DNA adduct profiling in cancer etiology and preventation, Prof: “Ramesh Gupta, Professor and Agnes Brown Duggan
Chair in Oncological Research Pharm & Tox Brown Cancer Centre, University of Louisville, Louisville, February 14,
2005.

Acoustic communication in crickets : Solos, choruses and symphonies, Dr Rohini Balakrishnan, [1Sc, Bangalore, February
[7, 2005,

Superconductivity, charge order and anomaious magnetism in Na cobaltates, Prof H Allout, Physique des Solides, Université
Paris Sud, ORSAY (France), February 18, 2005

Diffusion and diffusion equation: The retrospective, Prof T N Narasimhan, University of California at Berkeley, February
28, 2005

Theoretical and computational methods in biochemistry: Applications te the interfacial properties of dipolar liquids and the
dynamical behavior of acetylcholinesterase, Dr Sanjib-Senapati, University of California, San Diego, March 2, 2005,

Upliftment of Himalayas, Dr Soumyajit Mukherjee, T Roarkee, March 7, 2005

Statistical analysis of complex systems: A randem matrix approach, Dr Pragya Shulla , HT Kharagpur, March 31, 2005
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EXTENSION ACTIVITIES

I. Summer Research Fellowships/ Department of Science Technology
Fellowships/ Rajiv Gandhi Science Talent Research Fellowships

The Centre offers these fellowships for two surmmer months to bright undergraduate and graduate students. For the
year 2005, 161 students were offered fresh fellowships and 36 renewals. Out of this, 50 students were awarded
Department of Science Technology Fellowships and 15 students Rajiv Gandhi Science Talent Research Fellowships.

Faculty members/ Scientists in nearly 42 institutions across the country listed below were identified to guide these
students: i

All India Institute of Medical:$ciences, New Delhi

Advanced Centre for Treatment, Research and Education in Cancer, Mumbai
Banaras Hindu University, Varanasi |

Bose Institute, Kolkata

Central Drug Research 'Ilﬁ_étitdtg_,__::_'
Centre for DNA Fingerprinting & Diagnostics, Hyderabad
Dr L V Prasad.Eye Institute, Myderabad

Gurunanak Dev University of Amritsar, Amritsar

Indian Association for the _,C_ff'j:,lltivétion of Science, Kollkata
Indian Institute of Chemi_caii.":Bioiégy,rKoII(ata

of Chemical Technology, Myderabad
Indian Institute'of Science, Bangalore
Indian Institute of Technalogy, Chennai
Indian Institute of Teé oldg)’/',nglhi :
Indian Institute of Technology, Guwahati
Indian Institute of Technology, Kanpur.
Indian Institute of Techndlq'g:)"/; Kharagpur
Indian institute of Te Ioéy, Mumbal .
; y Organization, Bangalo
Indian Statistical Institute, Bangalore
Indian Statistical Institute, Kolkata
Institlite of Geno:l'jﬁics & Integritive Biology, ]
Institute of Genomics & Integritive Biology, Kollata
Institute of Mathematical Sciences
Inter-University Centre for Astronomy and Astrophysics, Pune
jawaharlal Nehry. University, New: Delhi: -
jawaharlal Nehru:Centre for Advanced Scientific Research, Bangalore
National Aergspace Laboratory,:Bangalore...

National Brain Research Centre, Haryana

National C ¢ for Cell Science, Pune

National:Centre for Biclogical Sciences, Bangalore

National Chemical Laboratory, Pune

National Institute of Immunology, New Delhi

National Institute of Nutrition, Hyderabad

Rajiv Gandhi Centre for Biotechnology, Thiruvananthapuram

Raman Research institute, Bangalore

Regional Research Laboratory, Thiruvananthapuram

Satellite Application Centre (ISRO), Ahmedabad

Tata Institute of Fundamental Research, Mumbai

University of Dethi, South Campus, Delhi

University of Hyderabad, Hyderabad

University of Pune, Pune.
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2. Academic Exchange Programme

As part of the academic exchange programme, the following scientists/scholars carried out collaborative work with
scientists of the Centre and the Indian Institute of Science for varying periods during the year under report.

Visiting Scientists

Dr Birgit Schwenzer
University of California, USA.

Dr Takeshi Nishimatsu
Tohoku University, Japan

Dr M Padmanabhan ..
Mahatma Gandhi University Kottayam, Kerala

Visiting Scholars

Mr Gregory Cottereau
Ecole Polytechnique de I'Universe de Nantes France

Mr Leejun Kim

* ung Kyun Kw:ar'l'University South Korea

3. Visiting Fellowsh:p Programme

hips to research sc' tists in educational institutions and R&D laboratories, for a
ith the faculty of th Centre

The Centre offers Visiting Felt
duration of 2-3 months, to work’

The following were offered Visiting’ Fg[[_owshlps durlng 2004 ~ 2005 to work at the institutions as indicated below:

Narme and address of the Collaborating with

visitors
Dr Mare Pravin Dnyneshwar . Prof C N R Rao
VY College of Arts and Science . Prof A R Raju
Lecturer G CPMU, JNCASR
Peth Vedgaon , Kothapur BRI
Dr.S Stephen Rajkumal . Dr Umesh V Waghmare
Inbanathan R TSU, JNCASR
Lecturer o
Dept of Physics, Amerlcan Col[e e
Madurai -~ :
Dr § Shishupala Prof P Bataram
Reader Molecular Biophysics Unit
Dept. of Microibiology, ... Indian Institute of Science
Kuvempu University . Bangalore.
Davangere
Dr D-Muyralidhara Rao Prof K N Ganeshaiah
Teaching Faculty University of Agricultural Scs.
Dept of Biotechnology GKVK, Bangalore.
Srikrishnadevaraya University
Anantapur.
Dr Basavaraj A Kore Prof Raghavendra Gadagkar
Lecturer Centre for Ecological Scs.
Yeshwantrao Chavan Institute of Science, Indian Institute of Science
Satara. Bangalore.
Dr Priyangshu M Sarma Prof Dipankar Chatteriji
Research Associate Molecular Biophysics Unit
The Energy Research Institute Indian Institute of Science
New Delhi Bangalore,

35




4. Project Oriented Chemical Education (POCE)

A new programme, Project Oriented Chemical Education
(POCE) was initiated in 2004 to give an opportunity to young
bright undergraduate students to discover their potential and
to develop scientific temper. The programme meant for
students studying in first year B Sc is planned in such a way
that after attending three consecutive summer programmes
of 6-8 weelks {each year) they will be better equipped to take
up research as their career. In this programme 10 first year B
Sc students selected on all India basis are offered summer
schotarship of Rs.4,000/- p.m (for 6-8 weeks).

The students of the first ){éa_c,:attended lectures, carried out
experiments apd.-participated in-seminars and discussions
whereas in thé-gs__econd YEear summer programme, each one
of them carried out a-small project work under a faculty
member in addition to attending acadernic lectures and giving
seminars; Durmg the third year they carry out research work

tudents is an indication that

more and more popular,
own keeniinterest to come to JNCASR
_ emester/mnta vacation to work on small

The good response from t

projects.

5. Science Education ngr@_ me |

"Natioh : '(t:"i'ence Day

00 years of these
'-butlons A series of lectures demonstratlons and

Centre: Students aridteachers from various
ty have participated in this programme. They
also visited laboratories and“iiteracted with faculty and
students Active participation of the faculty, students and
de this programme a grand success.
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RESEARCH PROGRAMMES

I. Research Areas

There are ongoing research programmes in several frontier, interdisciplinary areas of science and engineering. The
main areas of research interest at present are:

¥V Y Y Y Y VY VY YYYY¥YYYYYYYYVYYY

¥

A R R A

YYVYYVYYYYYYYY

Molecular modeling of materials, Monte Carlo and molecular dynamics

Brillouin and Raman Scattering '

Nanoscience, Molecular charge density

Optical, electronic and magnetic phenomena in organi¢/polymeric/nanoparticle based materias and devices
Inorganic framework and nanoporous solids;:phosphors and related ceramics

Thin films by chemical vapour deposmon Manomaterials, Gas sensors and Spintronics

Sofid State & Materials Chemisry E

Experimental condensed matter:physics, Nanotubes and Semiconductors

Superconductivity and magnetisrm.in transition metal oxides

Thin films and superlattices of functional'oxidés

Molecular dynamics simulations and kinetic theory, Fluid mechanics at micro and nanoscales

Instability and transition to turbulence, mixing and vortex dynamics

Fluid mechanics, Aerospace engmeerlng, Atmospherlc sciences

Unsteady aerodynamics of insect fight, entrainment in free shear flows, geo-fluid dynamics

Evolutionary Genetics angl Population Ecology i

Chronobiology and Animal Behavipur ¢
Ecology and Evolution
Developmental Biology and Evoiut nary Theory
Molecular, physiological, evolutlohary and social aspects of circadian rhythms
Neotectonics and Environmental Geciogy” ;

Human Molecular Genetics .

Protein engmeel ing, Moiccu far enzymoiogy 'md parasmolagy

drug developmem :
Detailed analysis of the ‘Platid’. organelle k
Design and optimization of DNA vaccines
Development of 1mmunologlcal and molecular: dlagnost|c tests for HIV-1, and screening for anti-HiV agents
Chromatin remodeling during mammali permatogenesss DNA repair and cancer, Cancer Genom:cs
Mechanisms of transcription regulatio :

Siow dynamics and Glass tr‘ansatlon in hqmds _

Liquid-Liquid phase transition in supercoo!ed silicon

Quantum many-body studies: Moiecules to extended materials
Condensed matter theg

Molecular design and Supramoiecuiar chemistry

Mechanisms of gene delivery

Mechanism of action of Hepatotoxins

Bioinorganic chemistry

Dynamical cluster approximation for strongly correlated electronic systerns
d-Wave superconductivity in cuprates

Spin-wave dispersions in deuble perovskites

Spin, charge and orbital ordering in manganites
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2. Research Facilities

The Centre has the procured following research facilities during the year 2004-2005.

Turbo Vacuum Pump
ALTIX 350 Base System - Centrifuge

1.SM 510 Meta Advance Confocal Laser Scan Microscopy System
Facscalibur Dual Laser with built in Sorter Scanner

PDL Picosecond Dual Laser & Laser Head with collimator
1.C/MS/MS Nitrogen Gas Generator Model NMI8L

Precision Co2 Incubator .

Eppendorf Centrifuge -

HP Color Laserjet 4650 DTN Printer ™%

Nikkon Inverted Microscope e

Accessories for Nikkon Inverted Microscope

Physical Properties Measuring System - 9 Base System

Benchtop Muffle Furnace. " T i
Packard Cobra Model 5002 Gamma i

iCycler Base Mod&igwith sample block -

Nuaire Ultraflow freezer - 86 dég.C.'

LEIC# CM3050 CRYOSTAT. ‘

AGILENT 6890N Network Gas Chromatograph
SOCOMEC SICON UPS 10 KVA _

Integrated Board for K?éQ__:Xray_..._('_Se@éi*ator B
MILLIPORE ELIX 3LTS, WATER PURIFICATION SYSTEM
Ulitrasonic Processor Model V§750 Vibra cei__i

Scan Array. GX TM MicroArray Scanner |

High Reso:lh:: on Megﬁ Plus Il camera

Beckman Coulter Model Avanti Centrifuge

Eppendorf Injectman Ni2

FRCA 920 Fractioh_j.c-ia':l_:l:c-;ctor system
GEL DOC XR Do..(:umentation system
Accessorie#f‘;_{br--ZEISS LSM 510 CONFOCAL SYSTEM
Nuaire Uttraflow freezer - 86 deg.C

9 node clusters Sun Microsystems Servers

Cold room - Blue Star

24 node clusters Sun Microsystems Servers
24 node clusters Sun Systems
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3. Sponsored Research

SLNo,

Investigator

Title Funding Agency

Puration

C.N.R. Rac
CNRRao

Narita Surolia

Maneesha S Inamdar

~ Hemalatha Balaram

Tapas Kumar Kundu

Tapas Kumar Kundu

G U Kuikarni

Swapan K Pati
Rama Govindarajan
KR Sreenivas

Anuranjan Anand

Namita Surolia

Materials based on transition DAE (BRNS)
metal oxides

Collaborative projects DRDO
between JNCASR & DRDO

Fatty acid biosynthesis in Malaria DRT
Parasite Plasmodium falsiparum as tar
get for developing ovel anti-Malarials.

Functional analysis of identified gene DsT
trap clones in blood vessel formation

studies on embryomc stem cells and

chlmenc mlce

o Pfasmodmm fa!c:parum hyposanthme DBT
;_ej;.-guanlne phosphorlbosyitransferase and
-‘.denyIOSuc nate

Synthenc Targets for ant:matanal
drug: development

ancers: manafestmg altered DABUR, DST
histone Ace_ yl-transferases (HATE) &
{HEACs) function & research for
inhibitors of these enzymes.in. natural
products 25 the rapeutlc agents :

Role of posntwe cofactor 4 (PC4} DST

L Investig:atloh of prbpertiés and phenomena DST
“exhibited by Nano materlals nano-fabrication,

hthography & re

Predlctlon of new orgamc chromophore CSIR
and blochro ©- phore optical limiters '

S_'c_f;'condar'y instabilities of viscosity- DROO

“stratified flows

Research infrastructure for high precision DRDO
measurements in fluid mechanics

Deafness in India; A network mission towards DBT
understanding the genes and utations and
their clinical outcomes

Purification of anti-malarial compound from ICMR
Indian Herbs & Elicidation of their
mode of action in Plasmodium Falciparum

39

4 years

4 years

3 years

3 years

3 years

3 years

3 years

3 years

3 years

1 years

2 years

3 years

3 years




20.

2t

- 22,

23.

24,

25,

26.

27.

28.

29.

30.

31.

Anuranjan Anand

K S Marayan

S Balasubramanian

Swapan K Pati
Srilcanth Sastry

Srikanth Sastry

K S Narayan

Ranga Udaykumar

Prof R Narasimha

K 5 Narayan

Umesh ¥V Waghmare

Co-ordinated by
JNCASR

Maneesha § lnamda'lz"

C N R Rao

Hemalatha Balaram

- Ranga Udaykumar

Hemalatha Balaram

Ranga Udaykumar

Molecular genetic basis of hot water epilepsy ICMR
Development of semi-conducting polymer DAE
based DAE devices for spatially resolved
photocurrent
Computer simulations of aqueous protein DBT
solutions: A study on the role of biological
water
Electronic transport in molecular nano-systems DST
Swarmajayanthi Feljos DST
Understanding the landscape of glass forming IFCPAR
systems : :
Palymer based photo deté_c'térs and MIT
Development of pixilated line sensors
Efficacy and safety evaluation of siddha DST and Vedic
Medicines HIVS-2003 for HIV/AIDS Drugs Ltd.
Résearch Prbgrénﬁ'mer on Flow Instabilities DRDO
Interfacial _pgp_ces§é DRDO
bacteriochodhopsi
Electroactive Pblylﬁel's (EAP) and DuPont
Composites - The Duont Young
Faculty Programme R
Postdoctq_ﬁé[::_'_ ellowship in Nano Science =~ -~/ 'DST
and Technology SR
Genome-wide trz_anscriptjdnai DBT
Pathway analysis_;in embr;
and-the va?i:uta;ur__é :
nceOutreach Programme DAE/BRNS
roject on Improved Genome CSIR

Annotation through a combination of

Machine learning and experimental methods:

- Plasmodium falciparum as a case study
Functional Analysis of the NF-kB DBT
Polymorphism in the terminal repeat of
HIV-1 subtype-C viruses
Molecular dissection of the purine salvage CSiIR
Pathway in Plasmodium falciparum:
Essentially of HGPRT, IMPDH and ADSS
in purine necleotide synthesis
tmmunological and molecular characterization ICMR

of HIV-1 Tat and long terminal repeat (LTR)
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3 years

3 years

3 years

3 years
5 years

3 years

2 years

2 years

3 years

2 years

One year

2 years

3 years

3 years

3 years

3 years

3 years



iz

33.

35.

367

37,

38.

cioned from Indian patient with and without
dementia and/or opportunistic infection

Ranga Udaykumar Developing an indigenous and cost
effective CD4 and CD8 count assy for
HIVIAIDS

Amitabh Joshi Towards a realistic model of insect population

growth in the single and metapopulation levei:

Drosophila as a model system

MRS Rao Nuclear Import
Germ Cells: A
TPl and TP2

hinery of Male Haploid
ith Transition proteins

Rama Govindarajan  An analysis of the vortical density
stratified flows

I< R Sreenivas Study of tu_l_'bhlénc shear flows in

m o

C N R Raof cience & Technology

G U Kulkarni

wlation studies of structure, Dynamics
and seilite-solvent ihteractions in super-
critical carbon dioxide.

S Balasubramanian

DST/MIPL

osT

DBT

NPOL

NPOL

DST

CSIR

2 years

3 years

3 years

2 years

2 years

5 years

3 years
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0

PUBLICATIONS

Research Publications of Units

Chemistry and Physics of Materials Unit

)

9)

10)
1)

12)

13)

Rao CNR, Sampathkumaran EV, Nagarajan R, Paul G, Behera JN, Choudhury A. Synthesis, structure and
unusual properties of an amine-templated iron (I} sulfate possessing the Kagome lattice. Chem. Mate, 16,
1441, 2004,

Behera JN, Paul G, Choudhury A, Rao CNR. An organically templated Co {II) sulfate with the Kagome
lattice. Chem. Commun, 456, 2004.

Udaykumar D, Rao CNR. First-amine tempia“:}d layered metal selenates. Euro f. Inorg. Chem, 1733, 2004,

Behera JN, Gopalakrishnan KV, Rao CNR. Syithesis, structure and magnetic properties of amine-templated
open-frameworlc nickel (11} su fates Inorg:-Chem, 43; 2‘636 2004.

Nath M, Rao CNR, Biroc RP, Yarcn AA Tenne R. Nanopart:cles produced by the laser ablation of HfS, in
liquid medium: Inorganic fullerene-like s res. @f Hf,S. Chem. Mater; 16, 2238 2004.

Neeraj 5, Rao CNR, Ch
tributylphosphate route;

Kam K, Deepak FL, Cheetham AK Rao CNR
Lett, 397, 329, 2004. ‘

Rao CNR, Govindaraj A, Gu
4665, 2004.

Murugavel R. Walawalkar MG, Dan M, Roes 7 3 s rﬁolecules and secondary
¥ ' : 763 2004,

Ghesh M, Rao CNR. Solvother mai synthems of, "dO and Cud nanocrystais Chem. Phys. Lett, 393, 493,
2004. :

Gundiah G, John NS: mas P, KulkarnirGU Ra CNR Dip-pen nanolithography with magnetic Fe O,
nanocrystals. Appl. Phys :lett; 84, 5341 5343 0

Vivekchand SRC, Govindaraj &’ Sell(h M' ;'Rao CNR. A rieyy method of purification of carbon nanotubes
based on hydrogen treatment. ;P 5. Chenti,; 108, 6935

Vivelchand SRC, Gundiah G ndaraj 4 A Ra > CNR A new method for the preparation of metal nanowires
by nebulized spray pyrolysis ‘Adv. Mater. 16, 1842, 2004

Gautam UK, Rao CNR, ontrolled synthesis of crystalline telluriur nanorods, nanowires, nanobelts and
related structures by seeding solution process. J. Mater. Chem., 14, 2530, 2004.

Deepak FL, Gundiah G, Seilkh MM, Govindaraj A, Rao CNR. Crystalline silica nanowires. . Mater. Res., 19,
2216, 2004,

Gautam UK, Ghosh M, Rao CNR. A template-free chemical route to ultrathin single crystalline films of Cu$
and CuO employing the liquid-liquid interface. Langmuir, 20, 10775, 2004,

Seikh MM, Sudheendhra L, Rao CNR. Magnetic properties of La,,_Ln Sr, MnQ, (Ln = Pr, Nd, Gd and Y)
J. Sofid State Chem. 177, 3633, 2004,

Kundu AK, Ramesha K, Seshadri R, Rao CNR. Magnetic and electrical properties of La,, in CoO,: A study
in phase separation. J. Phys. Condens. Matter., 16, 7955, 2004,
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21)
22)
23)

24)

26)
27)
28)
29)
30)

31)

32)
33)
34)
35)
36)

37)

38)

39)

40)

41)

‘magnetic:nonmag
. Mater.'Chem., 14,625 628, 2004.

‘carbon dioxide.’ ChemPhysChem

‘Saharay' ™, Balasub
‘Chemical-Physics, 120,9694-9702, 2004.

Kundu AK, Rao CNR. Cation size-disorder as the crucial determinant of the unusual magnetic:and electronic
properties of Gd, Ba, ,CoQ, J. Phys. Condens. Matter , 16, 415, 2004.

Seilh MM, Sudheendra L, Rao CNR. Effect of cation size and size-disorder on the magnetic and electron
transport:propertiesof La , Ln Sr, MnO, (Ln = Gd and Dy). Solid State Sci. 6, 561, 2004,

Joshi JP Sood AK, Bhat SV, Sarathy KV, Rao CNR, An EPR study of electron-hole asymmetry in charge-
‘ordeved Pr, Ca MnQ, | Phys. Condens. Matter, 16, 2869, 2004.

loshi |R Soed AK, Bhat SV, Parashar'S, Raju AR, Rao CNR. An EPR study of phase segregationin Nd, Sr, . MnO,
.J. Mag. Magn. Mater, 279, 91, 2004.

RaoCNR, Sejich MM, Chandrabhas N, Spm~state transitionin'LaCaoQ, and related materials. TopicsinCurrent
Chem. 234 (1), |1, 2004,

Sudheendral, Sailkh MM, Raju-AR, Chandr"z.fl;ihas:N Rao'CNR. Dielectric:propertiesof rare earth-cobaltates
‘across the spin-state transition. Ferroelectiics; 306,227, 2004,

Rao CNR, Kundu AK, Seilth ™M, Sudheendra L. Electronic phase separation .in transition metal oxides.
‘Dalton Trans. (Feature article), 3003,2004. ) ‘
Seik’hMM,'Sudheendra:L,‘Chan'drabh'zisiN,%Rao“- : R, A‘Raman study of the temperature-induced low-to-
intermedidte-spin state 't nsition:in LaCoQ,. . M'a.'. Struc. 706, 121, 2004,

‘Kundu AK, Sampathkumaran BV, Gopalaknshnan K¥, Rao ‘CNR, ‘Inhomogeneous -magnetic ‘behaviour of
Pr, iCa, iCoO, and Nd, Ca'COO ag. Magn Mater 281, 26,2004,

‘Raina’G, Kulkarni GU, Ras'GNR. £
ablation study. Mater. Res. Bi

ofB AI ‘Gaand Sinitfides from their-oxides: Areactive laser

Ranganathan ‘A, Kulkarni GU, =R80\CNR An expez imental ‘charge: density study ‘of N+M"*...O bonds in a
|proton:transfer system in'comparigon with: regulal NH. L Oand'@-H.. Nhydrogenbonds. Israel . Chem.,
44, 145156, 2004, -

Neeraj's,'Loiseau T, Rao CNR, Che:

hamiaK. Synthems and structure of C- N H, Cu {H,PO ).CLH,O: The
first example-of an‘organically” t0|11|311tud:ifil {1 phosphate. Sslid State Sci. 6 I 69, 2(}04

Karn K, Deepak! FL ‘GundiahG,'Rao'CNR :Cheetharn
different methods. Solid State Scivié, 1 107,2004, -

Pal's, john'NS, T

nostructured GaN. prepared:by

Thomas BJ, Kilkarni -

Saharay'M, Balasubramanian', Enharié

‘Bandyopadhyay §, Chakraborty: S Balasubramaman ‘S "P‘l'S ‘BagchiB. ‘Atomistic:simulation ‘study of the

‘coupled ' mation 6f amino acid residues and water molecules-around protein HP-36: Fluctuations at and
‘around’the activesigss ourndi‘ofPhysr'ch"Chemistry'B 108, 112608-12616, 2004,

anian §-Abinitio molecular dynamics study of supercritical carbon dioxide., journal of

‘Mandal S, ‘Kavitha'G, Chandrabhas ‘N, Natarajan'S. Soivothermal synthesis of an open:framework zinc
‘chirophosphate [CBN4IH26] Zn3 CI(HRO4)3(PO4)], -with a layer structure./fourndl of Solid State Chemistry,

177,2198-2204,.2004.

Beikh ™M, ‘Chandrabhas ‘N, Sudheandral,. Sood AK, ‘Rao ‘CNR. ‘A brillouin scattering -study ‘of
1:a0:77Ca0.23MnO3; across the: metal-insulator transition. fournal of Physics: ‘Condense ‘Matter, 16, 438 -

4390, 2004,

Pallavi T, Muthu'DVS, Chandrabhas N, Meenalkshi’$, Vijayakumar V. Modalk P'Rao RS Godwal BK,  Silcka SK,
Sood AK. High pressure: phase’transitions in metallic LaBé: ' Raman and x-ray diffraction studies. Solid State
‘Communicdtions, 129, 79 1-796,.2004,
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42)

43)

44)

45)
46)

47)

48)

49)

50)

51)

52)

53)

54)

55)

56)

57)

58)

59)

60}

61)

62)

Vivekchand SRC, Cele LM, Deepak Fi., Raju AR, Govindaraj A. Carbon nanotubes by nebulized spray pyrolysis.
Chemical Phys. Lett., 386, 313-318, 2004

Chandrselhar M, Selim SM, Raju AR. Preparation and characterization of thin films of ZnO:Al by nebulized
spray pyrolysis. Applied Physics A, 78, 12-15, 2004

Agarwal WV, Kulkarni GU, Rao CNR. Nature and properties of ultrathin nanocrystalline gold films formed at
the organic-aqueous interface. . Phys. Chem. B109(15), 7300-7305, 2005.

Sardar K, Deepak FL, Seikh MM, Rac CNR. InN nanocrystals, nanowires and nanotubes. Small, 1, 91, 2005,

Gautam UK, Vivekchand SRC, Govindaraj A, Kulkarni GU, Rao CNR. Generation of onions and nanotubes
of GaS and GaSe through laser and thermally:induced exfoliation. j. Am. Chem. Soc., 127, 3658, 2005,

Nagapriya KS, RaychaudhunAK Parashar S, Raé CNR. Collapse of the charge-ordered state at high magnetic
fields in Pr MO, Phys. Rev. B7 1, 244

a 63 20

Rao CNR, Dec,pak Fi. Absence of- fez romagnetlsm ih Mn- and Co-doped ZnO. J. Mater. Chem., 15, 573,
2005.

Deepak FL, John NS, Govindaraj A, Kull( - -::'G,U',
in CNTs and N-doped CNTs obtalned by the
468-473, 2005,

Gupta V, Vined CP Kulkaml GU GO am KL,
complexes as ethylene polymer ISathﬂ catalys

Pal S, Sanyal MK, John NS, Kilkarn , Foz_n tiO:‘ of a rectifier with gold nanoclusters: X-ray reflectivity
and atomic force microscopy meas ement. F’hys PRev. B, 71(12), 121404(R), 2005,

John NS, Kulkarni GU. Gold-coate >
5, 587591, 2005, Sl

Thomas PJ, Michael R, Vanitha PV,
films of citrate-capped g-Fe, O, nan

w CNR. Nature and electronic properties of Y-junctions
rolysis of organometallic precursors. Chem.Phys.Lett, 411,

adri M, Bhaduri S. Polyethersuifone supported titanium
wrr. Sci., 88(7), 1162-1164, 2005.

-atom;c force microscopy probes. . Nanosci. Nanotech.,

i ,”‘3

:’nm ("U Rao_L_NR Perpendicular Iﬂ’l?ﬁetl?’itmﬁ in sel-assembled
x;mozm 5, 565-570. 2005,

Krishnan M, Balas

ramanian S. P Heptane films on graphite: An

Bandyopadhyay S, Ci_q_akrabor‘ty B‘.‘SenSttnwty of polar selvation dynamics to
the secondary struétures of aq ff'p f'surface exposure of the Probe. fournal of the

pressure: Structure and dynamics from molecular
\ppeared as a Cover Art} 2005.

a modified reverse micell
1415 - 1421, 2005.

Seikh MM, Chandrabhas N, Metcalf PA, Honig JM, Sood AK. Brillouin scattering studies in Fe304 across the
Verwey transition. Physical Review B, 71, 174106-174110, 2005.

Seikh MM, Sood AK, Chandrabhas N. Electronic and vibrational Raman spectroscopy of Nd0.55r0.5Mn0O3
through the phase transitions. Pramana, 64, 119-128, 2005.

Ghosh M, Sampathkumaran EV, Rao CNR. Synthesis and magnetic properties of CoCO nanoparticles. Chem,
Mater, | 7,000, 2005,

Sardar K, Dan M, Schwenzer B, Rao CNR. A simple single-source precursor route to the nanostructures of
AN, GaN and InMN. J. Mater. Chem. 15, 000, 2005.

Gautam UK, Gundaih G, Kulkarni GU. Scanning tunneling microscopy and spectroscopy of Se and Te nanorods.
Solid State Communications, {in press).
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63)

64)

65)

(i)

3)

4}

)

b

N~
—

Chemical Biology Unit

Agrawal VV, Thomas R, Kutkarni GU, Rac CNR. A single molecule switch based on two Pd nanocr ystals
finked by a conjugated dithiol. Pramana, {in press).

Rao CNR, Kuikarni GU, Agrawal VV, Gautam UK, Moumita G, Usha GT. Use of the liquid-liquid interface
for generating ultra-thin nanocrystalline films of metals, chalcogenides and oxides. Journal of Colleid and
Interface Science, {in press).

Pal S, Bagchi B, Balasubramanian S. Hydration layer of cationic micelle, CI0TAB: Structure, rigidity, slow
reorientation, hydrogen bond iifetime and solvation dynatmics. fournal of Physical Chemistry B, (in press).

Articles/Chapters in Books and Papers Presented at Conferences

Vaidhyanathan R, Natarajan S, Rao CNR. D' mondoid networks, In: Encyclopedia of Supramolecular Chemistry.
Marcel Dekker, New York, 2004.

Ku!karné GU Thomas PJ, Rao CNR Nén‘oct ystals: Synthesis and mesoscalar organization. in: Dekker
2004

Raju AR, Jens §, Hermann S, HOI <t H Synthesas of. hollow spheres of samarium oxide powders by Nebulized
Spray Pyrolysis and Pneumatic Spray: P)u olyms tin; 7" International Conference on Nanostructured Materials.
June 20-24, Wiesbaden, Germany, 2004 "

Raju AR, Chandrasekhap:R;:
oxide films on MEMS
June 20-24, Wiesbade

Balu R, Raju AR, Mohart
microsystems applications.
l1S¢, Bangalore, India, 2005.

Mehia G, Pan SO Toral synthosr oi the smvo! b:oio&m ally active epo /\/(;uanc..c dirnmer () Torreyanic
Acid: A bsomnncu( approach. Org :

epoxydon {1 3- eprepoxydon and
enzymatic Kinetic resolution, Tetrah

Mehta G, Pan SC. Total synthe:
Mehta G, Islam K. Total synth

Mehta G, Islam K. Enagtjoseiective total synthems of (- ) epoxyquinols A and B. Novel access to chiral

ks through enzymatic desymmetrization. Tetrahedron Lett, 45, 3611, 2004.

Mehta G, Ramesh S. Enantioselective total synthesis of (+)-panepophenanthrine, a novel inhibitor of the
ubiguintin-activating enzyme. Tetrahedron Lett., 45, 1985, 2004.

Mehta G, Bera MK. Towards an enantiospecific total synthesis of garsubellin A and related phloroglucin
natural products: The -Pinene approach, Tetrahedron Lett., 45, 1113, 2004.

Haldar ], Aswal VK, Goyal PS, Bhattacharya S. Aggregation properties of novel cationic surfactants with
multiple pyridinium headgroups. Small-angle neutron scattering and conductivity studies. J. Phys. Chem. B,
108, 11406, 2004,

Ghosh S, Defrancq E, Lhomme JH. Dumy P Bhattacharya S. Synthesis and biophysical characterization of
dlstamycm based peptide-oligonucleotide conjugates. Bioconjugate Chem. |5, 520, 2004.

Bhattachaz ya 5, Dileep PV. Cationic oxyethylene lipids: Synthesis, aggregation and transfection properties,
Bioconjugate Chem,, |5, 508, 2004,




13)  Bhattacharya S, Praveen Kumar V. Evidénce of enhanced reactivity of DAAP nucleophites toward
déphospharylation dnd deacylation reactions in cationic gemini micellar media. [, Org. Cheim., 69, 559, 2004,

14)  Chakshusmathi G, Mondat K, Lakshmi GS, Singh G, Roy A, Babu R, Madhusudhanan CS, Varadarajan R.
Design ‘of témperature sensitive mutants solely from dmino acid sequence. Proc. Natl. Acad.Sci. US:A. 101,
7925-7930, 2004,

15)  Bhinge A, ‘Chakrabaiti P Kavitha U, Bajaj K, Chakraborty K, Varadar djan R, Accurate detection of protein:
Ligand binding sites Gsing molecular dynarriics simufations. Structure, 12, 19891999, 2004.

16)  Varadar a}é;‘s'R Sharina D, Chaki-aboity K, Patet M, Citron™, Sinha'® Yadav R, Umiar R, Sarah K, Eckert D,
‘Geleziunas R, Bramhill D, Schleif W, Liarig X, Shiver]. Characterization of gp | 20 and its single chain derivatives,
1gp|20 CD4D | 2 anid gp!20-M9: Implicatioris for targeting the CD4i epitopein HiVvaccine design. J. Virol.,
79, 1713-1723, 2004.

17y Mukhspadbyay S, Maitra U, ra, Krishnamesrthy G, Sehirmidt ], Talmon Y. Structure dnd dynamics of a molecular
‘hydrogel'derived from-a‘tripodal cho|am|dej Am. ‘Chem, Soc., 126, 15905-15914, 2004,

18) fBabu Maitira'U. Syrithesis dridin vitro cho|este:o| dissolution’ by 23--and 24-phosphonabile acids. Steroids,
70,681, 2005, :

19)  Maitra U, Nith S, A Bile Acid derivad Potissitin'g Sensor. ARKIVOCiii, 133143, 2005.
i) ‘Condensed Matter Theory Umt

n “Chakrabartl B, Dasguipta C. Mo
‘Phys. ‘Rev.’E, 89, 011601, 200

3} Ramakrishian TV, Krishinaridrthy Hf

magnetcresistance in'doped mangani

Theory of insulater metal ‘transition and colossal
yeleitérs, 92 (15}, 157203, 2004

4y Kaleliar C, PanditR}: Decay of magnets 1yd|odyndm|c tunbu ehce from Power L'xw initial conditions. Phys.
Rev. £, 69, 046304, 2004, . .

5y Mitra'D, Pandit'R. Varieties of dyna

*Cheong SW Fujamcm A, 'Dire
manganites. Phys. Rev. Lett., 9
9 Ran'jani'\/.-S’a'mteer'S, Se

of Mn'doped-ZnO'nan

S, Satpati'B, Satyam F_'Vj D_ev‘-BN,3Sarma5DD.3S)‘mthesis-'ahd'éharacterization

als. [ Phys. Chem. B, 1 08,6303, 2004,

10) Sa’pra-s""Sa_r.rh‘a"_D'E).‘E'vo utisivofthe slectronicstructire with'size iVl VIisemiconductor nanocrystals. Phys.
‘Rev.'B-69,°125304, 2004.

1y Viswanatha R, Sapra$, Satpati B, Satyam PV, Dev BN, Sarina' DD. Understaiiding the quantumsize effectsin
ZnO nanodrystals. ). Materials' Chemn., |14, 661 ,-2004.

12) 'Ry’S, '-S’arm‘aED_D.‘thiniizatidn of a iow&_'énegy,'highb"rigﬁtness"e(e'c-t:'-'on :gun for inverse photoemission
‘spectremeters, Rev. Sci:nstr., 75,1020, 2004,

13) ?Hﬁssah'?'SR,-_George A,"K'r_isﬁp’a'sﬁu?fhy’HR‘ Soundvelocity anomaly at'the mott transition: Application .
“organic conduictors and V203, Physical Review Lettérs, 94, 036402, 2005.

14) EF“ai"R";/,:"}"”ah‘r:!it:" R.'-Su'pefﬂyid," Mottiihsmétdnj,-ah'd: Ma'ss'—Dehsity-Wave phases in the one-dimensional extended
‘Bose-Hubbard model. Physical Review B, 71, 104508, 2005.

46




15)

19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)

30)

31
32)

33)

Ghorai.PK, Yashonath S. Levitation Effect: Distinguishing anomalous from lingar regime of guests sorbed in,

zeolites through the decay of intermediate scattering function and wavevector dependence of self-diffusivity,
) Phiys. Chem. B, [09(9), 3979-3983, 2005.

Ghoral P, Yashonath S. Stokes-Einstein reiationship. and the levitation. effect: Size-dependent diffusion
maximum in dense fluids and close-packed disordered solids. J: Phys. Chem. 8, 109(12), 5824-5835, 2005.

Murugan NA Yashonath S. Pressure-induced ordering in adamantane: A Monte Carlo. simulation study.
L. Phys, Chem B, 109, 2014-2020, 2005,

Martin RG, David EL, Krishnamurthy HR. Quantum phase transition in capacitively coupled double quantum,
dots. Physrca Review Letters, May, 2005,

GalgA I(ushnamuthy HR, Mohit R, '
Physical Review B, july. 2005,

Chaudhun D Data! S stwanatha_R Sat ma. DD_. Amenltsch H. Self-or gamzatlon of polyaniline nanorods:

Sarma DD, Vl_swa_na_t;
nanoacrystals, [. Nanes,

Migra D, Svmj Pangit R, Frisch U'.E
Physical Review Letters |, 94, 1945

akahashi T, Ray 5, Chakraborty A, Sarma DD, Mahadevan P
h t@ams lon spectroscopy on the metallic sodium tungsten

nanocrystal assembly. Prasiana, {in press).

Sapra §, Viswanatha #DD. Electronic structure of semiconductor nanocrystals: An accurate tight-
binding descﬂptaon It ). Nanosci, (in press).

Ray §, Sarma DD. Sr2FeMoQ6: A prototype to understand a new class of magnetic materials, Hyperfine
Interactions, (in press).

Articles/Chapters in Bools and Papers Presented at Conferences

Manda |, Sapra $, Sarma DD. X-ray photoelectron spectroscopy of nanestructured materials. In: Encyclopedia
of Nanoscience and Nenotechnology, Nalwa HS (Ed.), 2004.

Sapra§, Nanda, Sarma DD. Electronic structure studies in semiconducting nanoparticles. In:Encyclopedia of
Nanoscience and Nanotechnology, Nalwa H$ (Ed.), 2004.

Ray §, Sarma DD. An interesting magnetaresistive system: Sr2FeMoQ6, Selid State Physics (India). In:
Proceedings of the DAE Symposiym (2003), 2005,

47



(iv) Engineering Mechanics Unit
Iy Narasimha R. Divide, conquer and unify. Nature, 432, 807, 2004.

2)  Vinod N, Govindarajan R. Pattern of breakdown of laminar flow into turbulent spots. Phys. Rev. Lett., 93,
[ 14501, 2004.

3)  Govindarajan R. Effect of miscibility on the linear instability of two-fluid channel flow. int. J. Muitibhese Flow,
30/10, 1177-1192, 2004,

4)  Rao 3K, Rajeswari §, Govindarajan R. A minimal composite theory for stability of non-parailel comprassible
boundary-layer flow. Theoretical and Computational Fluid Dynamics, 17 (4), 233-248, 2004,

5)  Agrawal A, Sreenivas KR, Prasad AK. Velocity and temperature measurements in an axisymimetric turbulent
jet with cloud-like off-source heating, .'ntemat:orm.‘_,‘oumaf of Heat and Mass Transfer, 47(6-7), 1433-1444,
2004,

6)  Bhattacharyya S, Marasimha R. Possible. association. between indian monsoon rainfall and solar activity.
Geophysical Res. Lett., 32, LOS813, 2005+ :

isturbance amplitudes from lowest order minimal
Dynamics {Online), 0935-4964, 1432-2250, 2005.

itiori:in boundary layers. Pramana, 64(3), 323-332, 2005.

7)  Govindarajan R, Narasimha R, Accurate estimate .
composite theory. Theoretica! and Comp

8)  Vinod N, Govindarajan R. Ipst:

the rolc, of gravity in g: anular Couctae flow,jaumo.' of l'u.'d Mechamcs 523, 277-306, 2005

Y Rao KG, Narasimha R, Heat-flux §Ca|l
of Fluid Mechanics, (in press).

Kly forced turbulent convection in the atmosphere. fournal

P2y Pradban 55, Sreenivas KR, Sriniv: ILN]! “{fect of\fat,ccfvmyonfh( erosion of gradient zone in a dauble difficive
systermn heated {r o, below. fournal offfutd !:nglmw:mg, (m ress).

Articles/Chaptersin Bools and ‘?apens Presented at Lonferences

1Y Govindarajan R, N()‘t't PR, Ramaswaimy.S. Segi epation ihstability of asheared suspension film. in: Proc. Tenth
Asion Fluid Mechanics Congress, B3l 2(}04

2y ArakeriVH, Pal A, Go": vami SN, A|am M. Obsewatlons onsome bubbla driven plane laminar flows. [n: Proc,
Tenth Asian Fluid Mechaiii Congress of Fluid Mechanj’ s Pel adeniya, Sri Lanka, 2004,

3} Sreenivas KR, Study ofentmmmem: pnovnss”" ‘ ‘planai |et:: sing diffusion-vortex method, In: Proceedings of

X-ACFM, Peradeniya, Srifanka, B- 33 2004

4)  Singh OF Sreenivas KR, Srlruy anj Effect of Raye
International Conference on Environmental Fluid Mechanics: 2
india, 166-171, 2005. '

5} Ranjan D, Sreenivas | 2h:OF, Srinivasan |. Laboratory study of scale transitions in oceanic double-x
diffusive finger. In: Proceedings of International Conference on Environmental Fluid Mechanics-2005, Indian
Institute of Technology, Guwahati, india, 178-182, 2005,

er on salt finger fluxes. n: Proceedings of
:005, Indian Institute of Technology, Guwahati,

6)  Mukund V, Sreenivas KR. Qbservations in the noctural atmospheric boundary fayer. In: Proceedings of
Intemat;ona! Conference on Environmental Fluid Mechanics-2005, Indian Institute of Technology,{3uwahati,
India, 172-177, 2005.

7y MNarasimha R, Laminar-turbulent-laminar transition cycles. In: Proc. IUTAM Symiposivm One Madred Yars of
Bundary Layer Research, 12-14 August 2004, Gottingen, (in press)

8)  Manikandan MS, Sreenivas KR. Effect of ambient viscosity on the entraimmeant and dynamics of a buoyant jet,
In: Proceedings of IUTAM Symposivm on Laminar Turbulent Transition, (in press).

48




{(v)  Evolutionary and Organismal Biology Unit

1) Padiath QS, Paranjpe DA, Jain §, Sharma VK. Glycogen synthase kinase 3b as a likely target for the action of
lithium on circadian clocks. Chronobiolagy International, 21, 43-55, 2004.

2)  Chidambaram R, Marimuthu G, Sharma VK, Effects of behavioural feedback on the circadian clocks of the
nocturnal field mouse Mus boodug. Biological Rhythm Research, 35, 213-227, 2004.

3)  SharmaVK, Lone SR, Goel A, Chandrashekaran MK, Possible evidence for shift work schedules in the media
workers of the ant species. Camponotus compressus. Chronobiology International, 21, 297-308, 2004,

4)  Paranjape DA, Anitha D, Sharma VK, Joshi A. Circadian clocks and life-history related traits: Is pupation
height affected by circadian organization in Drosophila melanogaster? fournal of Genetics, 83, 73-77, 2004.

5)  Sharma VK, Lone SR, Goel A. Clocks. for sex: Less of circadian rhythms in ants after mating?
Naturwissenschaften, 91, 334-337, 2004

6)  Sharma VK. On the genetic basis of temperature compensation of circadian clocks. fournal of Genetics, 83,
9-11, 2004.

7)  Sharma VK, Lone SR, Goel A, Degpa M, Chandrashé karan MK. Circadian consequences of a social organization
in the ant species Camponotus compressus Natu'rwissenschaften 91, 386-390, 2004.

8)

9
{0} Kumar §, Sharma VI Entramment propertses of the locomotor activity rhythm of Drosophrla mefanogaster
under different photoperlodlc regimes. Blologxccn' Rhythm Research, 35, 377-388, 2004.

1

12} Bharathi NS, Mohan }, Josh| A A potentn! mass-scale assay for fevel of immune competence in Drosophila,
Current Science, 86, 4821485, 2004

13} Joshi A, Are-bigger flies aiways étte; Thi:.‘ :
2004, e

14y Joshi A Variafion in the relati#é magnitude’ of int spec i
versus familiar environmentsin two Drosophi.’a species. foutnal'of Genetics, 83, 179-188, 2004,
I5)  Shakarad M, Prasad NG, e K, Gadagkar V, Rajarnani M, Joshi A. Faster development does not lead to

correlated evoliitj eater pre-adult competitive ability in Drosophila melanogaster. Royal Seciety of
London Biology Lettéisit: 91-94, DOI: 10, |09B}'2004 0261, 2005,

16} Paranjpe DA, Anitha D, Chandrashekaran MK, Joshi A, Sharma VK. Possible role of eclosion rhythm in
mediating the effect of light-darlcenvironments on prenadult development in Drosophila melanogaster. BMC
Developmental Biology, 5,5, 200 S |

[7)  Paranjpe DA, Sharma VK Evolutlon of temporal or‘derm living organisms. fourndal of Circadian Rhythms, 3, 7,
2005.

[8) JoshiA. Inbreedi'}-iéfand sex: Canalization, plasticity and sexual selection, Journal of Genetics, 84, 13-15, 2005,

19)  Joshi A. Behaviour .génetics in the post-genomics era: from genes to behaviour and vice versa. Current
Science, 2005.

20} Joshi A. Biological clocks and life-histeries.. MYSCIENCE, (in press).

21y Dey S, Dabhoikar S, Joshi A, Effect of migration on metapopulation stability is qualitatively unaffected by
demographic and spatial heterogeneity, fournal of Theoretical Biology, (in press). .

22)  Sharma VK, Chandrashekaran MK. Zeitgebers (time cues) for circadian clocks, Current Science, {in press).

23)  Ruoff B, Christensen MK, Sharma VK. PER/TIM-mediated Amplification, Gene dosage effects and temperature
compensation in the two-loop-model of the Drosophila circadian clock. Journal of Theoretical Biology, {in
press).

24y Kumar S, Mohan A, Sharma VK. Circadian dysfunction reduces lifespan. Chronobiology International, {in
press).

49



Articles/Chapters in Books and Papers Presented at Conferences

Iy Dey S, Joshi A. Genomes, phenomes and fitness: Mapping a new biology. In: Deep Roots, Open Skies: New
Biology in India. Basu SK, Batra |K, Salunke DM (Eds.), Narosa Publishers, New Delhi, 2004,

2} Joshi A. Simple selection and complex evolution: Lessons from Drosophila. In: Frontier Areas of Entomological
Research. Subrahmanyam B, Ramamurthy VV, Singh § (Eds.}. Proceedings of the National Symposium on
Frontier Areas of Entomological Research, [AR], New Delhi, India, Nov. 5-7, 2003, 2004.

3)  Joshi A. Genetic correlates of faster development in Drosophila melanogaster. Proceedings of the Special
Symposium on DINA at the 3 Global Meet on Parasitic Diseases, (in press).

{vi) Geodynamics Unit

1) Valdiya KS. Trans-Himadri Fault: Tectonics

detachment system in central sector of Himalaya, India. four.
Geol. Society, India, 65, 537-552, 2005, i

(vii) Molecular Biology and Genetics Unit-~

) - Devgan V, Rao MRS, Seshagiri PB. Impact of embryo ¢ expression of enhanced green fluorescent protein
on early mouse development. Biocher hys Res. Commun, 313, 1030-1036, 2004,

2} Nishant KT, Ravishanaker H, Rao MRS Characterization of a mouse recombination hotspot locus encoding
a novel non-protein coding RNA:Mol. Cell. ”Bie 24, 5620-5634, 2004.

3}  Pidugu LS, Kapoor M, Surolla N, SurollaA -‘Suguﬂa K. Structural basis for the vartation in triclosan affinity to
Enoyl reductases. ] Mol Bigh:;, 343(1), 14 2004

) | =Suro||a A Mutatlonai analysis of the triclosan-binding region of
)reduetase fromP!asmod;um falciparum. Biochemn |, 381 (Pt 3), 735-41, 2004.

4
enoyl-ACP (acyl-carrier prote

5) KapoorM Mukhi PL, Surolia N, Sugu " Su.roiia

Kmetlc and structural analyms ofthe increased afﬁmty

9

10)  Jayalakshmi R, Sonali M, Ranjlt PA; Balaram“H: Unigue kinetic mechanism of Plasmodium falciparum

adenylosuccinate synthetase Mol. Biochem. Parasitol. 138, 1.8, 2004.

phosphorlbosyltransferase expands substrate specificity. Arch. Biochem. Biophys., 427, | |6~122, 2004,

{2)  Eaazhisai K, Jayalakshmi R, Ranijit PA, Gayathri B Sumathy K, Balaram H, Murthy MRN. Crystal structure of
fully ligated adenylosuccinate synthetase from Plasmodium falciparum. |. Mol. Biol., 335, 1251-64, 2004,

1)  Jayalakshmi R, Sumathy K; __Banjlth PA, Balaram H. A non-active site mutation in human hypoxanthine guanine

13)  Kapoor A, Satishchandra P Basu P Ramesh R, Aruna M, Anand A. Localization of a novel epilepsy susceptibility
locus at 321, in a large South Indian family with idiopathic epilepsy syndrome. Neurology Asia, 9, 2004,

14)  Anand A Sex determining signal in Drosephila melanogaster. J. Genetics, 83, 121,2004.

15)  Balasubramanyam K, Varier RA, Altaf M, Swaminathan V, Siddappa NB, Ranga U, Kundu TK. Curcumin, a
novel p300/CBP-specific inhibitor of acetyltransferase, represses the acetylation of histones/nonhistones
proteins and histone acetyltransferase-dependent chramatin transcription. | Biol Chem, 279(49), 51163-
51171, 2004, '

50



16)

17)

18)

19)

20)

21)

22)
23)
24)
25)
26)
27)

28)

29)

30)

31

32)

33)

Ramakrishna L, Anand KK, Mohankumar KM, Ranga U. Coden optimization of an inherently non-
immunodominant HIV- | antigen generates strong immune responses in mice following genetic immunization.
1. Viroll, 78, (17), 9174-9189, 2004.

Siddappa NB, Kumar DB Jayasuryan N, Anita M, Bethany H, Randy K, Satish, Satish KSB, Kuttan S, Kandala
V, Satishchandra P, Ravi V, Shankar SK, Shankarappa R, Ranga U. Jdentification of Subtype C Human
immunodeficiency Virus Type | by Subtype-Specific Polymerase Chain Reaction and fts Use in the
Characterization of Viruses Circulating in the Southern Parts of India. Journal of Clinical Microbiology, 42 (8),
2742-2751, 2004,

Sanjib 5, Thomas M, Arunodaya GR, Siddappa NB, Ranga U, Desai A, Ravi V, Tally AB. HIV-| clade C associated
ALS-fike disorder: First report from India. J. Neurol. Sciences, 224, 97-100 2004,

Ramalcrishna L, Anand KK, Mahalingam: M,. Mohankumar KM, Shilpa R, Siddappa NB, Ranga U. Codon
optimization and ubiquitin conjugation. of Human Immunodeficiency Virus-1 Tat lead to enhanced cell-
mediated immune responses. Vaccine,122/(20), 2586-2598, 2004.

Ranga U, Shankarappa R, Siddappa NB, Lakshmi R:,;.Nagendran R, Mahalingam M, Mahadevan A, Narayana |,
Satishchandra P Shankar SK, Prasad VR.-Tatprotein of Human Immunodeficiency Virus Type-| subtype C
viruses is a defective chemokine. J. Virol, 7 2586-2590, 2004.

Balasubramanyam K, Algafd, :Variet:;.RA, Swarninathan V, Ravindran A, Sadhale PR, Kundu TK. Polyisoprenylated
benzophenone, Gargipol, a natural HAT inhibitor represses chromatin transcription and alters global gene
expression. J. Biol. Chem, 279,(,32), [6-26;:2004.

Kishore HA, Kundu 7! y

through chromatin: Link to diseases and therapeutics. Resonance, 9

Banerjee 5, Kumar BRP Kundu
Biof., 24(5), 2052-62, 2004,

Surolia A, Ramya TN, Ramya V, Suro}
|2, 2004. :

Ramya TN, Surolia N, Suroli
IUBMB Life. 57(4-5), 371-3,.20

Karmodiya K, Srivastav RK,:,Suf'olia_:__ ML Producti‘ojh and:purification of refolded recombinant Plasmodium
falciparum beta-ketoacyl:ACP reductase froriainclusion bodies. Protein Expr Purif., 42(1), 131-6, 2005,

Sharma SK, Modak R, Sharma §, §haﬁmé AK. Sarma SB Surolia A, Surolia N. A novel approach for over-
expression, characterization, and isotopic enrichment of a homogeneous species of acyl carrier protein
from Plasmodium falciparum. Biochem:Biophys Res. Commun., 330(4), 1019-26, 2005.

Jayalakshmi R, Chethan§, ok, Sujay SIN, Rahjith'R, Anand, Selvi TS, Balaram H. Plasmodium falciparum
hypoxanthine guaning phosphoribosyltransferase:Stability studies on the product activated enzyme. FERS .
272,1900-11, 200

Vijai |, Kapoor A hankar +HM, Cherian PJ, Kuruttukulam G, Rajendran B, Sridharan R, Rangan G, Girija
AS, Jayalakshmi S, Mohandas S, Mani KS, Radhakrishnan K, Anand A. Protective and susceptibility effects of
hSKCa3 allelic variants on juvenile myoclonic epilepsy. /. Medical Genetics, 42, 439, 2005.

Siddappa NB, Kumar DF, Anita M, Anita D, Jayasuryan N, Ravi V, Satishchandra P Shankar SK, Ranga U.
|dentification of unique B/C recombinant strains of HIV-| in the Southern State of Karnataka, India. AIDS,
[9€13), 1426-1429, 2005,

Shankar SK, Mahadevan A, Satishchandra P Ranga U, Yasha TC, Santosh V, Chandramuki A, Ravi V. Nath A.
Neuropathology of HIV/AIDS with an overview of the Indian scene. Indian | Med Res, |21 (4), 468-488,
2005,

Swaminathan V, Kishore HA, Febitha KK, Kundu TK. Human histone chaperone nucleophosmin enhances
acetylation dependant chromatin transcription. Mol.Cell. Biol. 25(17), 7534-45, 2005,

51



34)

35)

36)

37)

38)

39)

40)

41)

42)

43)

44)

45)

46)

(viii) Theoretical Sciences Unit

h

2)
3}

4

3)

6)

7)

8)

Das C, Kundu TK. Transcriptional regulation by the acetylation of nonhistone proteins in humans-a new
target for therapeutics. {UBMB Life, 57(3), 137-49, 2005.

Davidsor: SM, Townsend PA, Carroll C, Yurek-George A, Balasubramanyam I, Kundu TK, Stephancu A,
Packham G, Ganesan A, Latchman DS. Transcriptional coactivator p300 plays a critical role in the hypertrophic
and protective pathways induced by phenylephrine in cardiac cefis but is specific to the hypertrophic effect
of urecortin. Chembiochem. 6(1), 162-70, 2005.

Subhashini S, Gupta S, Radha V, Batta K, Kundu TK, Swarup G. Caspase-| activator |pafis a p53- inducible
gene involved in apoptesis. Oncogene, 20, 24(4), 627-36, 2005.

Vimaleswaran KS, Venkatesan R, Ghosh S, Majumdar PP, Raj D, Sathish Babu HN, Rac MRS, Mehan V.
Peroxisome proliferative -activated receptorigamma coactivator-1 alpha (PGC-1) gene polymorphisms and
their relationship to Type 2 diabetes in Asiari indians. Diabetic Medicine, (in press).

Somasundaram K, Reddy PS, Katyayni Vv, B to‘ R, Subbarayan M, Nambiar S, Aparna H, Samuel C, Setty M,
Sreepati HK, Santhosh V, Hegde AS, Hegdé S, Kondaiah P. Rao MRS. Upregulation of ASCLI and inhibition of
notch signalling pathway characterize prbgréssi've astrocytoma Oncogene, (in press).

Nishant KT, Rac MRS. Molecular feat e assomated with meiotic recombination hotspots. Bio Essays, (in
Press) ""‘:' e .

Nishant KT, Chetan Kumar, Rao MRS A ¢
press) '

Sharma AK, Sharma SK, Surolia
Plasmodium falciparum. J. Biolmol.

Kishore A, Rav:sh’mkai HM AnandA M

h/DeaLetylatlon/ Methy!atlon) as new targets for

Varier RA, Kundu TK_--.Chromatm_ odn’lca ons(Acb ylstic
HIV therapy. Curr. Pharm: o

Kalelkar C, Pandit R. Decay of ma netohydmd namic. turbtilance from power-law initial conditions. Phys.

Rev. £, 69, 046304, 2004,
Mitra D, Pandit R. Varieties of dy mic: muitlscaimg treAfluid, turbulence Phys. Rev, Lett., 93, 024501, 2004,

Narasimhan 5. Stress,_'gtraln and charge transfer in the Ag/Pt(1 1 1} system: A test of continuum elasticity
theory. Physical Review B 69,:045425, 2004,

Pushpa R, Narasimhan S, Waghmare UV, Symmetry, vibrational instabilities, and origins of structural stability
of small clusters of Al, Sn, and As. J. Chem. Phys., 121, 5211, 2004.

Narasimhan S. Training the future scientist: Making the transition from “Knowledge” to “Synthesis™. fournal
of Materials Education, 26, 75, 2004,

Sastry $. Numerical test of Stillinger’s argument concerning the Kauzmann paradox. /. Phys. Chem. B., | 08(51),*
19698-19702, 2004.

Ashwin SS, Brumer Y, Reichman DR, Sastry S. Relationship between mechanical and dynamical properties of
glass forming liquids. . Phys. Chem. B., 108(51), 19703-19710, 2004.

Ashwin SS, Waghmare UV, Sastry S. Metal-nonmetal transition in supercooled liquid silicon. Phys. Rev. Lett.,
92, 175701, 2004.

52




1y
12)

13)

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

27)

28)

29)

30)

Datta A, Pati SK. Effects of dipole orientations on nonlinear optical properties of oxo-bridged di-nitroaniline
systems. f. Phys. Chem., A108, 320, 2004.

Pati 5K, Ramasesha S. Model exact many-body studies of charge transfer through bridged systems. J. Phys.
Condens. Matter, 16, 989, 2004,

Thirumurugan A, Pati SK, Green MA, Natarajan S. A gadolinium diphenate coordination polymer,
[Gd2(H20)2(C14H80O4)3], with one-dimensional strcuture. J. Inorg. Gen. Chem., 630, 579, 2004.

Soulette S, Drillon M, Rabu P, Pati SK. Antiferromagnetic Heisenberg spin-| chain: Magnetic susceptibility of
the Maldane chain described using scaling. Phys. Rev. B 70, 054410, 2004.

Chakrabarti S, Pati SK, Green MA, Natarajan S. Hydrothermal synthesis, structure and magnetic properties

of a cne-dimensional iron arsenate, [NH3(CH2)2NH(CH2)2NH3 ] [Fe2F4(HAsO4)2}. Eur. f. Inorg. Chem.,
3846, 2004.

Datta A Pati SK. Chargentransfer lnduced large n__c_)nimear optical properties of small Al Clusters: AldM4

' sections in organic polymeric chains, Europhysics Letters,

in frustrated magnetic chains. Phys. Rev. B, 70, 180403(R),

2004.

Lakshmi §, Pati $K. Effec _ 1 ‘ 2 ling on the conductance of a one-dimensional molecular
wire. J.Chem. Phys., 121,

|
iron-phosphate, . Phys. Chent!

Gopal B Spaldin N, Waghmare UY
2004,

Burten BP, Waghmare UV, Codld
| =3B'5+2=303relaxor ferroel

Mitra D, Jérémie Bec,"Pani I
equation? Phys. Rev. Lett., 94 I9450! 2005,

Kalelkar C, Govindarajan R, Pandit R.
E, 72,017301, 2005.

Datta A, Pati SK. Stable ofimetal cig"mpiéXés of an ‘z'il'lFmetai antiaromatic molecule (Al4Li4); Role of
complexations. f. Am. Chem. Soc., 127, 3496, 2005.

Mandal S, Pati SK, Mar

eduction y polymer addltlves in decaying turbulence. Phys. Rev.

“en MA, Natarajan S. Inorganic-organic hybrid compounds: Synthesis, structure

and magnetic propertnes of the first organic templated iron oxalate-phosphite, [C4N2H12] [Fe(ll}4
{HPQO3)(C20C4)3], possessing infinite Fe-O-Fe chains. Chem. Mater., 17,2912, 2005.

Datta A, Davis D, Sreskumar K, Pati SK. Odd - even oscillations in |st hyperpolarizabilities of dipolar
chromophores: Role of conformations of spacers. J. Phys. Chen., A 109, 4112, 2005.

Datta A, Pati SK. Nonlinear optical properties in Calix[n]arenes: Crientation effects of monomers. Chemistry
~ A Europian Journal, 11, 1, 2005.

Mandal S, Pati SK, Green MA, Natarajan §. First one-dimensional iron phosphite-phosphate, [Felll{2,2'-
bipyridine) (HPO3)(H2PO4)]: Synthesis, structure, and magnetic properties. Chem. Mater., 7, 638, 2005.

Bhattacharjee |, Waghmare UV. Geometric phases and Wannier functions in {-dimension. Phys. Rev. B 71,
045106, 2005.

53



2,

31)

32)

33)

34)

P

2)

3)
4)

3)

Neaton |, Ederer C, Waghmare UV, Spaldin NA, Rabe KM. First-principles study of spontaneous polarization
of muitiferroic BiFeC3. Phys Rev B 71, 014113, 2005.

Wang |, Neaton |, Zheng H, Nagarajan V, Ogale SB, Liu B, Viehland D, Vaithyanathan V, Schiom DG, Waghmare
UV, Spaldin M, Rabe KM, Wuttig M, Ramesh R. Epitaxial BiFeO3 muitiferroic thin film heterostructures.
Science, 307, 1203b, 2005,

Pio Baettig, Schelle C, LeSar R, Waghmare UV, Spaldin NA. First-principles predictions of lead-free
ferroelectrics. Chemistry of Materials, 17, 1376, 2005,

Sluiter MHF, Sluiter, Kawazoe Y, Sharma B InoueA, Raju AR, Rout C, Waghmare UV, First-principles based
design and experimental evidence for a ZnO- based Ferromagnet at room temperature. Phys. Rev. Lett., 94,
187204, 2005.

Research Publications of Honorary Faculty/Endowed Professors

Panda BK, Sengupta S, Chalkravorty:A: Synthests structure and properties of biimidazole-chelated
arylruthenium complexes. Eur. |. !norg Chem, 178,20

Baruah B, Rath SR, Chakravorty A. A novel pen‘tacoordmated dioxovanadium(V) salicy-faldiminate: Sclvent
promoted crystallization of dimorphs with contrasting coordination geometries, ligand conformations and
supramolecular architectures. Eur. ]. lnorg Chem, I873 2004

Panda BK, Sengupta S, Chakravo'
azoimidazoles and anion ragicals thereof. jij_‘Orgqn

Pahari D, Chattopadhyay S, Beb A, M
to a state-specific multi-refergnce co

Al Chemlstry of tricarbonylrhenium(l) chelates of azopyrimidines,
net. Chem, 689, 1780, 2004,

orbital-invariant coupled electron-pair like approximant
ormalism. Chem. Phys. Lett, 386, 307,2004,

hér‘jee D. A state-specific approach to multi-reference
: Development and applications. /. Chem. Phys, 120, 5968,

apatra US Mukherjee D. Theoretical
Phys. J. D, 28, 3, 2004.

Sahoo BK, Majumd Ab initio determination of the lifetime of the
6P, , state for *'Pb* - Phys. B At. Mol. Opt. Phys, 37, 3409, 2004.

Mukher;ee D, Werner K. Some comments on the coupled cluster with generalized singles and doubtes
{CCGSD) ansatz. Chem. Phys. Lett 397 174, 2004.

Govindaraju T, Vaijayanti AK, Ga nesh KN Synthe5|s anc:l evaluatuon of (15,2R/1R,25)-Aminocyclohexylglycyl
PNAs as conformationally orgamzed PN analogues for DNA/RNA recognition. . Org. Chem, 69, 5725-
5734, 2004,

Sharma KN, Ganesh egioselective oxidation of N-alkylpyrrolidines to pyrrolidin-5-ones by RuCl3/
NalO4. Tetrahedron Lett: 403-1406, 2004.

Bhattacharya S, Ghash §, Shant |, Ganguly N K, Majumdar S. Role of the WO7-toxin on Vibrio cholera-
linduced diarrhoea. Biochim Biophys Acta, 1670, 69-80, 2004,

Sandhu H, Mahajan RC, Ganguly NK. Flow cytometric assessrment of the effect of drugs on Giardia fomblia
trophozoites in vitro. Mole Celf Biochem, 265, 151-160, 2004.

Bhattacharyya S, Ghosh S, Shant ), Ganguly NK, Majumdar S. Effect of WO07-toxin on gut physiological
response in mice. Microbial Pathogenesis, 37, 1-9, 2004,

Chaudhuﬂ RI( DasBR Mukhe
y.r elat:visttc many—body theory.

¥

Basu S, Ghosh S, Ganguly NK, Majumdar S. A biclogically active lectin of enteroaggregative Escherichia coli.
Biochimie, 86, 657-666, 2004,

Shant ), Ghosh S, Bhattacharyya S, Ganguly NK, Majumdar $. The alteration in signal transduction parameters
induced by the excretory-secretory product of Giardia lamblia. Parasitol, 129, 421-430, 2004.
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Chen Y, Rangarajan G, Feng ], Ding M. Analyzing multiple nonlinear time series with extended Granger
causality. Physics Letters A, 324, 26, 2004.

Albo Z, Di Prisco GV, Chen Y, Rangarajan G, Truccolo W, Feng |, Vertes RP, Ding M. |s partial coherence a
viable technique for identifying generators of neural oscillations? Biolagical Cybernetics, 90, 318, 2004.

Nagaraja V. Regulation of DNA topology in mycobacteria. Curr. Sci. 86, 135-140, 2004,

Chandrashekaran S, Manjunatha UH, Nagaraja V. Kpnl restriction endonuclease and methyitransferase exhibite
contrasting mode of sequence recognition. Nucl.Acids Res. 32, 3148-3155, 2004,

Chandrashekaran S, Saravanan M, Radha DR, Nagaraja V. Ca2+ mediated site-specific DINA cleavage and
suppression of promiscuous activity of Kpnl restriction endonuclease. |. Biol.Chern, 279, 49736-49740, 2004.

Saravanan M, Bujnicki [M, Cymerman 1A, Rao DN, Nagaraja V. Type Il restriction endonuclease R. Kpnlis a
member of the HNH nuclease superfa ucl. Acids Res., 32, 6129-6135, 2004.
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respond to the loss of young individua

Gadagkar R, Why do honey bee worker:
2004. .

R. Secial mutllatlon in t}
413, 2004,

ecology. Journal of Genetics, 83 ( 5-27
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in RAW 264.7 cells also involvies

Reddy ABM, Kaur K, Mand:
Mutation spectrum of YPIB | gene in Indian primary congenital glaucoma patients. Melecular Vision, 10,
696-702, 2004. S —_

Yellaboina S, Ranjan:'S, tfhékl1aiyar P Hasnain SE, Ranjan A. Prediction of DtxR regulon: Identification of
binding sites and operons controlled by Diphtheria toxin repressor in Corynebacterium diphtherice. BMC
Microbiology, 4, 38, 2004.

Hasnain SE, Ahmed N. Leptospirosis: An epidemiologic, genomic and evolutionary perspective. The LANCET:
Infectious Diseases, 4, 543, 2004.

Banerjee S, Nandyala A, Pedili R, Katoch VM, Murthy KJR, Hasnain SE. M.tb isocitrate dehydrogenases
display strong B-cell response and differentiate BCG-vaccinated healthy controls from TB patients. Proceedings
of the National Academy of Sciences, USA, 101, 12652-12657, 2004.

Vijayachari B Ahmed N, Sugunan AR, Ghousunnissa $, Rao KR, Hasnain SE, Sehgal SC. Fluorescent amplified

fragment length polymorphism (FAFLP) based molecular epidemiotogy of Leptospirosis in India. fournal of
Clinical Microbiology, 42, 3575-3580, 2004,
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Mukhopadhyay S, Srivastava VML, Murthy PK, Hasnain SE. Poorer NFK-B signaling by microfilariae in
macrophages from BALB/c mice affects their ability to produce cytotoxic levels of nitric oxide to kill
microfilariae. FEBS Letters, 567, 275-280, 2004.

Bashyam MD, Hasnain SE. The extracytoplasmic function sigma factors: Role in bacterial pathogenesis.
Infection, Genetics and Evelution, 4, 301-308, 2004.
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foreign genes. Biochemistry, 43, 8143-8151, 2004,
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2004. : :
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DV, Sechi LA, Gilman RH, Hasnain SE. A Mycobatterium tuberculosis diversity knowledgebase, AmpliBASE
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Siddigi N, Das R, Pathak N,
isolate with a distinct genomic id
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T149-1 156, 2004 -
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"".Expression and characterization of Rv2430¢, a novel
losis. Protein Expression and Purification, 36, 249-253,

N, Katoch VM, Hasnain SE. Mycobacterium tuberculosis
sses a TAP like effiux pump. Infection, 32, 989-112, 2004.

and Visual Sciences, 4

Chakhaiyar P Hasnain SE the n
Principles and Practice, |3, 177-184; 2004 .

Ahmed N, Hasnain SE. Genomics.of Mycobactenum tu rculos:s Old threats and new trends. Indian fournal
of Medical Research, 120, 20772-12,: 2004,

Govindaraj R, Sundar CS, Lirié elationship betweenymagnetic hyperfine field and electric field gradient in
lanthanum stontium manganite Phys. Rev. B, 70, 220405(R), 2004.

Shrivastava T}, Shrivastava §, Chattopadhyay AS, Chattopadhyay A. Membrane cholesterol oxidation inhibits
ligand binding function of hippocampal serotonin| A receptors, Pucadyil. Biochem. Biophys. Res. Commun,
3314, 422-427, 2005.

Paila YD, Pucadyil T, Chattopadhyay A. Cholestercl-complexing agent digitonin modulates ligand binding
of the bovine hippocampal serotonin t A receptor. Mol. Membr. Biol, 22, 241-249, 2005,

Chakraborty 1, Panda BK, Gangopadhyay J, Chakravorty A. Rhenium chemistry of azooximes. Oxygen atom
transfer, azoimine chelation and imineoxime contrast. Inorg. Chern, 44, 1054, 2005.
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Organomet. Chemn, 690, 3169, 2005,

Panda BK, Chakravorty A, Chemistry of a family of osmium{ll) metallacycles incorporating isonitrile
coordination, Indian Journal of Chemistry, Sec. A, 44, 1127, 2005.
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32, 25, 2005,

Werner K, Muldherjee D. Minimal parametrization of an n-electron state. Phys. Rev. A, 71, 022502, 2005.
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extensivity in many-body theory. Molecular Physics, Festschrift on the occasion of the 60th birthday of
Rodney. |. Bartlett, 103, 2277, 2005.
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AWARDS/DISTINCTIONS

The following faculty and honorary faculty members of the Centre have received various distinctions and awards both
at the national and internationat fevel in recognition of their significant contributions to the progress of science and
technology.

Awards & Honours

Prof C N R Rao

India Science Prize, Government of India, 2004

D David Prize for Science in the Future Dimension, Israel, 2005

Chevalier de la Legion d'"Honneur (Knight of the Legion of Honar) French Republic, 2005
Chemical Pioneer, The American Institute of Chemists,, USA, 2005

D Sc (Honoris Causa), Bengal Engineering & Science University, 2005

D Sc (Monoris Causa), Visvesvaraya Technological University, 2005

Medal of Honor, Chemical Research Society.of India, 200575

Barrett Lecture, l{inois University, 2005
Watt Lecture, University of Texas, 2005 .
Burstein Lecture, University of Pennsylvama 2005

Prof M K Chandrashekaran o i
Har Swarup Memorial Lectureshtp Indlan Natlonal Smence Academy, 2005

Prof Chandan Das Gupta
Prof Rustum Choksi Award, Indlan lnstlt

Prof Rama Govindarajan
Prof C N R Rao Oration Award, JNCAS

Prof Tapas Kumar Kundu
Mationaf Biosciences Award for Career Devel opm(_ni. fol 2004 G5, DB, Govi. of India

Dy Umesh V Waghm
Material Research Socie

Prof Raghavendra Gadagkar
Vasvik Award, Vividhluxi Audyogik Samshodhan Vikas Kendr’a M_
Prof Rustum Choksi Award; Indian lnstitute of,Sclence, 2004

12002

Prof Debashis Mulherjee

Sadhan Basu Memorial Lecture Award Endlan Nat; ence Academy, 2005

Prof § Dattagupta ,
Distinguished Lectureship, Materials Research Soaety of |ndta _'2005 06

Pr K N Ganesh
Silver Medai, Chemical Res

Society of India, Bangalore, 2004

Prof N K Ganguly

Life Time Achievement Award, The Indian Society of Parasitology, 2004

Norman Alpert Award, International Academy of Cardiovascular Sciences, 2004

Dr Subhas Mukherjee Memorial Oration Award, Dr Subhas Mukherjee Memorial Reproductive

Biology Research Centre, 2004

Annual Award, International Spirit of Life Foundation, USA, 2004

Ramniklal Jivanlal Kinariwala Oration Award, Gujarat Cancer Society and Gujarat Cancer & Research Institute, 2005
#h Dr § K Malik Memorial Oration Award, Postgraduate Institute of Medical Education & Research, Chandigarh,
31’”)5

#rof MV George
frofessor K Venkataraman Memorial Lecture, NCL, Pune
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Prof R A Masheliar
Honorary Doctorate, Guru Nanak Dev University, Amritsar, 2005
Henorary Doctorate, Maharishi Dayanand University, Rohtal, 2005

Honorary Doctorate, Govind Ballabh Pant University of Agriculture & Technology, Pantnagar, 2004
Honorary Doctorate, Narendra Deva University of Agriculture & Technology, Faizabad, 2004

Honorary Doctorate, University of Kalyani, Kalyani (WB), 2004
Star of Asia Award of Business Week, USA, 2005

Lakshmipat Singhania -1IML National Leadership Award, Indian Institute of Management, Lucknow, 2004

Life Time Achievement Award, Indian Science Congress Association, 2004

Dr Satyajit Mayor
Shanti Swaroop Bhatnagar Award, 2003
Swarnajayanti Fellowship, Department of Science and

Prof P T Manoharan
Mahatma Gandhi University Decennium Award: Lect

hnology, 2003-2008

Prof Raghavan Varadarajan
Darshan Ranganthan Memorial Lecture, CRSI.

.Prof MM Sharma

Honorary Doctorate, University of Calcutta

Dr Seyed E Hasnain i :
Dr Nltya Anand Endowment Lecture for Biotrie drcai Res INSA, 2005

K K G Menon Memorial I eciure, Departme:
Research Centre, Mumbai, 2004

FELLOWSHIPS

Prof C N R Rao e
Honorary Fellow, Indian Assacratlon for the

“hermical Technology/Hindustan lever

tion of Science, Kolkata .-

Prof Rama Govindarajan
Fellow, National Academy of Scuences Indla Allahabad

Prof Tapas Kumar Kundu

Feliow, International Union Against Cancer

Dr Satyajit Mayor
Fellow, Indian National Science Academy
Fellow, indian Academy of Sciences

Dr R A Mashelkar : =
Fefiow, Indian Association for the Cultivatio:n of Science, Kolkata

Prof P T Manoharan :
Fellow, Third World Acadeny of Sc:ences
Fellow, World Innovation Foundation

Prof M M Sharma
Fellow, Biotech Research Society of India (BRSI)

Prof Sriram Ramaswamy
Fellow, Indian National Science Academy

Dr C § Sundar
Feliow, Indian Academy of Sciences
Fellow, National Academy of Sciences

Prof E D Jemmis
Fellow, Third World Academy of Sciences
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EDITORIAL BOARDS

Prof C N R Rao

Bulletin of Chem. Soc. of Japan
] Cluster Science

SMAL

Prof M K Chandrashekaran
Chief Editor, Resonance

Prof Amitabh Joshi
Editor, Journal of Genetics

Member, Resonance

Dr Vijay Kumar Sharma
Member, Journal of Circadian Rhythms
Member, Journal of Genetics

Dr Satyajit Mayor
Member, Traffic.

Member, Advisory Committee, ln;erna-tional Conferénce
Member, Animal Sciences and Bigtéchnology Research Commlttee, CSIR, New Delhi

Member, Selection Committee; Br{Mes) Gouri Ganguly Memeorial Award for Young Scientist

in Animal Behaviour

Member, Selection Committee, E K janaki Ammal National Award, 2005-2007.

Chairman, Two-member Committee, Sir Ratan Tata Trust, to evaluate Centre for the Study of Culture
and Society work, Bangalore

Prof Debashis Mukherjee

Member, International Organizing Committee, Asian-Pacific Conference on Theoretical and
Computational Chemistry, Okazaki, Japan

Honorary Professor, Department of Chemistry, Beijing University

61



Dr K N Ganesh

Visiting Professor, ETH Chemical Sciences, Zurich, 2005

Honorary Chairman, Royal Society of Chemistry, West India Section

Member, DST Expert Committee on Nanoscience and Technology Initiative (NST1)
Member, DBT Programme Advisory Committee on Resource Networking

Prof N K Ganguly
President, International Lancefield Society for Streptococcal Diseases
President, International He=+ Research Society (Indian Chapter)
President, Academy of Cardiovascular Sciences (indian Chapter)
President, Asian Society of Diarrhoeal Disease and Nutritio; L

Dr R A Mashetkar
Foreign Associate, US National Academy of Scienc
President, Indian National Science Academy

Prof M Vijayan o
Elécted Presu:ient Asnan Crystallographic Ass ciatio

Prof M M Sharma -
Member, Scientific Advisory Council t ime Minis dia

Dr Seyed E Hasnain
Menber, Scientific Advisory Council to the P nister of India
Member, Science and Engineering Research C ommitte_ SERC) of the DST
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~ ADVANCED SCIENTIFIC RESEARCH
Address :  JAKKUR POST, BANGALORE - 560 064
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Assessment Year :  2005-06
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Auditor’s Report to the Members of the Governing Body of
Jawaharlal Nehru Centre for Advanced Scientific Research

We have audited the attached Balance Sheet of Jawaharlal Nehru Centre For Advanced Scientific Research as at
March 31, 2005 and also the Income & Expenditure Account for the year ended on that date annexed thereto. These
financial statements are the responsibility of the Management of Jawaharlal Nehru Centre For Advanced Scientific
Research. Our responsibility is to express an opinion on these financial statements based on our audit.

We conducted our audit in accordance with auditing standards generally accepted in india. Those standards require
that we plan and perform the audit to obtain reasonable assurance about whether the financial statements are free of
materiat misstatement. An audit includes examining, on a test basis, evidence supporting the amounts and disclosures
in the financial statements. An audit also includes assessing the accounting principles used and significant estimates
made by Management as well as evaluating the overal lnanmal statements presentation. We believe that our audit
provides reasonable basis for our opinion.

We report that :

. We have obtained all the information and:explanations, which to the best of our knowledge and belief were
¢ necessary for the purpose of our audit.

unts asrequired by law have been kept by Jawaharlal Nehru Centre for
ears from our examination of those books.

2. Inour opinion proper books
Advanced Scientific Research so

3. The Balance Sheet and Incoiﬁ;\g and:

iture Account dealt with by this report are in agreement with
the boolks of account. Lo

4.  The Balance Sheet and Income aﬁ'&'Exﬁéhdit’ure Account dealt with by this report are prepared in accordance
with the Accounting Standards issued. by the Instltute of Chartered Accountants of India subject to :

() ltis the policy of the entity to premre its ﬁnanc;al statements on accrual basis except in respect of
interest income from investments made and income from Royalties which are recognized when received
rather than when earned. Non-recognition of interest income and Royaity income on accrual basis is

with the Accounting Standards 9 {Revenue Recognition} issued by the Institute of

tants of India. [Refer Note No 4 and 8 of Schedule MNo. 24

not i conformit

(i) Non-Provisions gfaccrued liability in resp: ofg atuny and leave encashment which is not in confor mity
with the Accounting Standard 15 [Accounting for: retirement benefits in the financial statements
of Employers] issiied by the Institute of charted Accpuntants of India. [Refer Note No. 3 of Schedule
No. 24] L .

n and according to the explanations given to us and subject
paraidabove; the said accounts give a true and fair view in
: : n India:

5. In our opinion and to the best of oyr inform
to notes on acceunts and our gialificati
conformity with the accountin

(@)  inthe case of Balance Sheét; o 't'he.s,tagg::g_f affair.s,oft: aharlal Nehru Centre for Advanced Scientific

Research as at March 3’[7;; 2005; and

{b) inthe case of Incom
ended on that date

Expenditure Account, of the excess of expenditure over income for the year

For P V. PRABHU & CO.,
Chartered Accountants

Sd/-
(NAGARAJA)

Partner
Membership No. 205345

Place : Bangalore
Date : 21.09.2005
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JAWAHARLAL NEHRU CENTRE FOR ADVANCED SCIENTIFIC RESEARCH
BALANCE SHEET AS AT 315" MARCH 2005

ASSETS

Fixed Assets {at gross)

Investments-Endowment Funds

Investment - Others

Current Assets, Loans, Advances, etc,

Dgficit as par Income & Exp. Account

(Rs.4345411.63 -+ 12543.75) _
7 Total |

Significant accounting policies {Enclosed) -

This is the Balance sheet referred

to in our report of even date,

-Description Schedule Current year Previous year
2004-05 2003-04

LIABILITIES
Capital Fund I 554787912.56 471042555.66
Earmarked and Endowment Funds 3 54417634.16 46970702 .41
Current Liabilities and Provisions 7 29296323.35 5234673.45
Other Funds-Cluster Studies 39541.00 39541.00
Scheme Balances 41575000.92 4222120680
Total 680116411.99 565508679.32

.8 554787912.56 471042555.66
S 52150000.00 46602000.00
10 54970000.00 6970000.00
LA 13850544.05 36548712.03
4357955.38 434541 1.63

680116411.99 565508679.32

24

INCOME & EXPENDITUF.-ZI“IE ACCOUNT FOR THE YEAR ENDED 315" MARCH 2005

Description ‘Schedule Current year Previous year
o 100405 200304
INCOME
Grants/Subsidies received . 161433529.00 893106%0.00
Less: Extent of fixed assests procured. :':-.;'f._837_45356.90 28428064.00
- . 77688172.10 60882626.00
Income from Fees/Subscriptions, etc - " 3089168.50 [788298.70
Income earned - Interest: 518860.00 711447.00
Other miscellaneous incor 197535.00 1436%4.00
81493735.60 63525995.70
EXPENDITURE
Establishment expenses 34069202.00 28121430.00
Other adiministrative expenses 47437077.35 35288832.15
Total 81506279.35 63410262.15
Excess of income / (exp_eh" ure) carried forward (12543.75) 1§5733.55
Significant accounting policies -(Enclosed) 24
This is the Income & Expenditure Account
referred to in our report of even date.
for B V. Prabhu & Co.,
Chartered Accountants
Sd/- Sd/-
(Nagaraja) R.S.Gururaj
Partner Accounts Officer
Membership no.205345 Sd/-
Prof.M.R.S.Rao
President
Pizca: Bangatore
v s 21092005
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Place : Bangalore
Date :

Schedule No. 24
Accounting Policies and Notes on the Accounts for the Year 2004-05

The fixed assets are stated at cost. The Centre has identified depreciation on fixed assets, and since they are
created out of Grant in Aid funds, has classified the same in the statement of affairs under Capital Fund and also
under Fixed Assets schedule respectively.

Grants received and utilised for procurement of fixed assets has been reduced from the total grants received in
the Income and Expenditure Account and the same has been included under the Capital Fund Account.

The Gratuity & leave encashment to the staff members is accounted as and when it is paid.

Investments of the Centre are stated at cost. The interest on investment is accounted as and when they are
received from the concerned banks and financial institutions.

The foreign currency tiransactions are trahslated..a_t ':jt'_e:s prevailing on the date of transaction.

Previous years figures have been regrouped and-reclassified to read in conformity with the current year's
figures. e
The Centre has put in to operation.a.system whereby the accounting standards with respect to the above are
brought in conformity with the mandatory acgounting standards recommended by the Institute of Chartered
Accountants of India. i ‘

Royalty income has been accounted as‘and when received .

For P V. Prabhu & Co.,
Chartered Accountants

Sdf- Solf-
R.5.Gururaj. { Nagaraia )
Accounts Officer. - Partner .o
Membership no.205345

sdi-
Prof.M.R.S.Rao:
esident

21.09.2005
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JAWAHARLAL NEHRU CENTRE FOR ADVANCED SCIENTIFIC RESEARCH

Schedule forming part of the accounts

Description 31.03.2005 31.03.2004
Schedule |I: Capital Fund
Balar:ce as at the beginning of the year 424294516.66 395866452.66
Carbon Nano Materials 34182430.00 34182430.00
Physics and Chemistry of Materials 9878095.00 9878095.00
Cluster Studies 2687514.00 2687514.00
S 471042555.66 442614491 .66
Less: Depreciation up to the end of previous year 116526261.59 102127871.00
354516294.07 340486620.66
Add: Addition to Fixed Assets during 2004-05 83745356.90 28428064.00
. 438261650.97 368914684.66
Less: Depreciation for the current year ..... 20507496.4| 14398390.59
i : 417754154.56 354516294.07
Add: Depreciation Reservg;;per co t37033758.00 116526261.59
TOTAL | 554787912.56 471042555.66
Schedule 3: Earmarked / Endowment Fund_s
Opening Balance of the Funds 4697070241 4416736841
Add: Additions :
Funds/Donations/Grants/Royalties .-, 4984372.00 1580313.00
Funds-lncome from Investments made 5193315.75 2984749.00
Funds - Other funds 91000.00
To be transferred to the Centre’s account 429185.00+
i s 57577575.16 48823430.41
Less: Funds-utifisation/Expenditure incurred . 3159941.00 1852728.00
¥ ' 54417634.16 46970702.41
Schedule 7: Current Liabilities and Provisions
Sundry Creditors EMD 292203.00 524221.00
Sundry Creditors CMD {07185.00 91185.00
Sundry Creditors for equipments / others 27566102.26 4619267.45
Due to Scheme Account . 1330833.09
TOTAL 29296323.35 5234673.45
Sd/-
R.S5.Gururaj
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JAWAHARLAL NEHRU CENTRE FOR ADVANCED SCIENTIFIC RESEARCH

Schedule forming part of the accounts

Description 31.03.2005 31.03.2004

Schedule 8: Fixed Assets
L.and - Free Hold 17715351.00 [7384101.00
Buildings 79658165.26 79658165.26
Plant/Machinery/Equipment 183853372.47 131875361.57
Vehicles 1083551.00 1083551.00
Furniture and fixtures 16943424.87 12256100.87
Office equipment 5222690.63 4819665.63
Computer/peripherals 13856320.00 9950033.00
Electrical installations 3118336.00 1773992.00
Library Boolks 7608858.2| 6936743.21
Library Journals 40613344.80 34383709.80
Tubewells and water supply 200034.00 [76359.00
infrastructure facility 32328997.32 31827870.32
Hostel Building [5570835.00 15570835.00
New Lab Building - AMRL 25377072.00 25377072.00
Animal House 5425605.00 5425605.00
Staff Housing 4118031.00 4118031.00
ETU Building 2048814.00 2048814.00
The College, Biology block, Extn. AMRL & 26003654.00 12335090.00
Equipments Carbon & Nano Materials 34182430.00 34182430.00
Equipments Physics and Chemistry of Materials QR7B095.00 9878095.00
Equipments Cluster Studies ' 2687514.00 2687514.00
Equipments Advance Techpology Lab 20202562.00
Equipment Magnet : 7090855.00
471042555.66
2 102127871.00
20507496.41 14398390.59
s 417754154.56 354516294.07
Add - depreciation reserve per contra : 1 137033758.00 [16526261.59
TOTAL 554787912.56 471042555.66

Sd/f-
R.S. Gururaj
Accounts Officer
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JAWAHARLAL NEHRU CENTRE FOR ADVANCED SCIENTIFIC RESEARCH

Schedule forming part of the accounts

Description 31.03.2005 31.03.2004
Schedule 9: Investments - Earmarilced/Endwment Funds
Long Term Deposits
ICICI 800000.00 800000.00
|DBI 3100000.00 6200000.00
HDFC | 2050000.00 [ 2050000.00
CREB CAPITAL 12000.00
CANARA BANK I 18540000.00
GOVERNMENT OF INDIA 8% SAVINGS BOND_ :2003
{ SHCIL) 3620000000 9000000.00
""" 52150000.00 46602000.00
*Scheduie 10; Investments - Others
Short Term Deposits S
Fixed deposits with banks - Canara Bank 22000000.00
Fixed deposits with banks - Canara Bank ( Schemes 32970000.00 6970000.00
54970000.00 6970000.00
Schedule {1 Current Assets, Loans; Advar eé_ tc.f',‘
Other advances 129527500 H46142.00
Cash in hand at Centre 67519.00 | 15926.00
Cash in hand with Schemes 7997%.00
Cash at bank : i
Centre -~ Canara Bank - 5832078.13
Schemes - Canara Bank: 28379288.79
Schemes - State Bank of‘_‘f;l__ndia 12611121t
Advances to staff i 112885.00 205961.00
Contingent Advances 132000.00 28232.00
‘f*-‘l3850544.05 36548712.03
Sdf-
R.S.Gururaj

Accounts Officer
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JAWAHARLAL NEHRU CENTRE FOR ADVANCED SCIENTIFIC RESEARCH

Schedule forming part of the accounts

Description 31.03.2005 31.03.2004

Schedule |13: Grants/subsidies
Grants - DST £55000000.00 85000000.00
Grants - Discussicn meetings/Seminars 5862642.00 4263690.00
Grants - Trave! grants 570887.00 47000.00
TOTAL | 161433529.00 89310690.00

Schedule |16: income from other sources §

Income from fee, subscriptions etc,, | 3089168.50 1788298.70
TOTAL 3089168.50 1788298.70

Schedule 17: Interest earné;c:i'
From Term deposits £ 153064.00 686878.00
From 3B acounts with nationalised banks. 365796.00 24569.00
TOTAL 518860.00 711447.00
Other miscellaneous income 197535.00 143624.00
” I97535.60 143624.00

Sd/-
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Accounts Officer




JAWAHARLAL NEHRU CENTRE FOR ADVANCED SCIENTIFIC RESEARCH

Schedule forming part of the accounts

Description 31.03.2005 31.63.2004
Schedule 20: Establishment expenses
Salaries & Scholarship to students 26174422.00 20939261.00
Wages 5485106.00 5294394.00
Allowances ( Medical reimbursements etc.,) 809519.00 886692.00
Banus 155421.00 153776.00
Contribution to CPF 1178673.00 746191.00
Other expenditure like honorarium etc, 205879.00 101H16.00
i7C 60182.00
------ TOTAL | 34069202.00 28121430.00
Schedule 21: Other Administrative expenses = |
. -
Electricity & Power {0474948.00 7752693.00
Water charges 1598218.00 2038867.00
Insurance 253592.00 245955.00
Repairs & maintenance 2917344.00 2743726.00
Rents,rates & taxes 267266.00 197885.00
Vehicles running & maintenance _ 2081191.00 1914024.00
Postage, telephone & communication ' 3741763.50 3124861.50
Printing & stationery 1857574.00 1552284.00
Travellmg and conveyance 1950003.00 1104873.00
6445052.75 3170959.50
Subscrlptlons 42891.00 . 99651 .00
Fees . 106700.00 . 117029.00
Professional charges 741412.00
Canteen subsidy _ 52 96274.00
Laboratory consumables 103891 33 00 6550663.15
Advertisement & Publicity 2122303.00 1617099.00
Other miscellaneous expenses 836873.10 {355573.00
Audit Fees R 22040.00 21750.00
Student Research Fellowship Programme .- . I 108834.00 743213.00
.?!-':O'I_?AL 35288832.15
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Sd/-

R.5.Gururaj
Accounts Officer
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