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The Centre

Foreword
| have great pleasure in presenting the Annual Report of the Centre for the year 2005-2006.

The Centre has grown over the last Sixteen years to become one of the leading institutions in the country
for higher learning and research in frontier areas of science and engineering. During this year, significant
contributions have been made in research areas of materials sciences, theoretical physics, molecular biology
and genetics, evolutionary and organismal biology, chemical biclogy, engineering mechanics and geodynamics.
Many of the contributions of our faculty colleagues and students have received national as well as
international recognition. | am happy to share with you that our Founder President and Llinus Pauling
Research Professor, Prof. C.N.R. Rao has been awarded the National Research Professor, Government of
india and Deshikothama Award. It is also heartening to note that several of the research findings in materials
sciences and biology have been converted o potential technologies which have now been patented. We are
actively pursuing our efforts to attract young faculty members to join different Units of the Ceatre. in this
regard, | am happy to report that two faculty members have joined the Centre during 2005-2006. The
publication record showed an impressive increase. Since the recognition of our Centre as a Deemed
University by the University Granfs -Commission, 18 students have obtained Ph.D. Degrees; 4 students M.S
{Engg.) and 4 students M S {int. Ph D) degrees. There has been a steady increase in the number of students
ioining the research academic programmes of the Centre. With the admission of 33 students for various
programmes, the present students strength is 114. A new hosiel building to accommodate 70 students has
become functionat, i

in addition to pursuing research in various rt;ontempbmry areas, the Centre also has several Science Outreach
Extensions and Fellowship Programmes. One such achivity is the Summer Research Fellowship Programme for
young siudents, During the year, 5,062 applications were received, oul of which 168 were offered
fellowships. This is one of the highly acclaimed programmes and the students are very appreciative of the
benefits which enables them to get inspired fowards scientific research at very eorly.é#ages of their education.

The Project Oriented Chemical Education ‘programme has already made an impact in the student community.
Now in its third year, this programme has atiracted more attenfion across the country and the students going
through this programme have highly appreciated its siructure and ‘conteni. A similar programme in Biology
(POBE} has also been started from this year. Our Honorary Faculty Members, in close association with the
Centre have made significant contributions to the vgr'i_dtjs'ccc:demic and research programmes of the Centre.
We acknowledge their pariicipation in fraining of young students under the Summer Research Programme.

The Centre continues to provide an éx_c_ei[e'nt' academic atmosphere for intellectual interaction and pursuit of
knowledge which is the result of ‘untiring efforts of students, the faculty and honorary faculty and other
members of the Centre. | take this opportunity to thank and acknowledge the enthusiastic help the Centre
has received from its well ‘wishers and friends. We look forward to their continued cooperation. The
Department of Science & Technology has always pesitively supported all the academic and developmental
activities of the Centre which is greaily appreciated and thankfully acknowledged.

The Centre is in the process of finalising the proposal for the Eleventh Plan period and this wilt enable us

to start many new initiatives.

MRS RAO

President
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INTRODUCTION

The Jawaharlal Nehru Centre for Advanced Scientific Research
(JNCASR), Bangalore, a premier research institute in the
country, was established in the year 1989, the birth centenary
year of Pandit Jawaharlal Nehru, by the Department of Science
and Technology. The objectives of the institute are to pursue
and promote scientific research and training at the highest
level in the frontier and interdisciplinary areas of science and
engineering. The number of publications in international
journals of repute and the fifing of patents is steadily increasing
year by year. The Centre, which is just Sixteen years old, is
creating news regularly in the scientific world with its
breakthrough discoveries. The Centre has collaborations with
several national and international institutions. In recognitio,
of the achievements of the Centre, the Ministry of Human
Resource Development (GOI) has accorded it the status of a
Deemed University, to enable the Centre to train qualicy
manpower. The faculty members of the Centre have received
national and international recognition, foremost among these
being National Research Professor, Government of India, and
Deshikothama award to its Honorary President, Prof C N R
Rao. Prof Rao is also presently the Chairman of the Scientific
Advisory Council to the Prime Minister. Several faculty
members of the Centre are Fellows of National and
International science and engineering academies.

Prof. C N R Rao, the founder of the Centre, held the office of
President from 1989 to 1999, ProfV Krishnan, who succeeded
him, served as its President from 2000 to 2003. Prof MR S
Rao is presently the President of the Centre.

SHR
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OBJECTIVES

The objectives of the Centre are:

3 To carry out front-line research in selected thrust areas of
science and engineering;

. = To promote collaborative research with scientists at the Indian
Institute of Science and other institutions in the country;

3 To provide a national and international forum for in-depth
discussions on important scientific topics in areas of vital
interest to scientists of the Centre and in the country at large;

== To organize periodic winter and summer schools in certain
areas, where young talented scholars would be associated;

e To provide opportunities for talented young students to carry
out research projects:

b To provide facilities to visiting scholars and faculty, from all
over India and abroad, to worlk for extended periods with the
faculty of the Centre;

b To publish monographs and reports on frontier and futuristic
areas of science as well as monographs of educational value.

Jawaharlal Nehru Centre For Advanced Scientific Research




PROGRESS

The Centre has completed sixteen years with several memorable and exciting moments. The main campus at Jaklur now
houses the Chemistry and Physics of Materials Unit, Educational Technology Unit, Evolutionary and Organismal Biology
Unit, Engineering Mechanics Unit, Geodynamics Unit, Molecular Biology and Geneties Unit, and Theoretical Sciences Unit.
The Chemical Biology Unit and the Condensed Matter Theory Unit are Jocated at the 11Sc Campus which alse houses the
Centre's Administrative Office with a seminar hall, a3 well-furnished accommodation for academic visitors and a Visitor
House for students and the R & D assistants. New Facuity appointments have been made in some research areas. While the
new Biology Building and Students Hostel were fully functional, new buildings for Nanoscience Centre and Engineering
Mechanics Unit will be ready over the next couple of months, and meore buildings are planned. A Centre for Computational
Science has been started. Various state-of-the-art infrastructural facilities were upgraded to be commensurate with the
increased activities at the Centre.

A new Centre on Nanosciences has been established by the Department of Science and Technology. The Centre has the
privilege of having a good guality Library, excellent Computer Laboratory, Lecture Halls, a Chemical Education Laboratory,
a Conference Hall, a Seminar Hall, a Poster Presentation Hall, Faculty Offices and the Administrative Office.

The Centre pursues exceitence in research and education in frontier and interdisciplinary areas of science and engineering.
It provides a stimulating academic environment to talented and motivated students to pursue scientific research. The
students strength as on 31* March 2006 was [ 14. The research training at the Centre has led to the award of 24 Ph D
degrees, |5 M 5 degrees, 4 M S (Engg.) degrees and one M Sc (by research) degree so far.

The research at the Centre attracted national and international media coverage. Research conducted at the molecular
virology laboratory of Prof Ranga Udaykumar on the emergence of a recombinant virus strain in HiV-infected individuals in
South India has raised fresh concerns about HIV-AIDS infection in India. The development of semiconducting polymer-
based position-sensitive detectors by the group of Prof K S Narayan has also attracted attention. These detectors are larger
than a centimeter in size and exhibit a spatial resclution of 100nm.

The Centre continues to be active in research at the frontiers of Biology and Materials Science. Recent experiments and
simulations of Prof A Joshi and Mr S Dey demonstrated that low but not high levels of migration can stabilize the dynamics
of fragmented animat populations, opening up interesting new directions for further studies of dynamics of metapopulaticns.
Prof K § Narayan's invention of photo responsive organic field effect transistor has been awarded a US patent.

The Centre has emerged as a place for interdisciplinary research, with effective interactions among scientists with backgrounds
in biclogy, chemistey, engineering and physics, The NG community has been warking not only in the pursuit of research,
but also on dissemination of science-related activities reaching out to the commen man.

in addition to the regular academic and extension programimes, a new programme "Project Oriented Biological Education”
has been initiated A national examination, JEST, coordinated this year by Prof. G. U. Kulkarm and his team at JNCASR, saw
a quantum leap of improvement in its academic quality and formal administration.

A comprehensive and beautifully designed brochure of the Centre was brought out to showcase the activities and strengths
of JNCAGSR to scientific communities in India and abroad.

The Centre is actively pursuing interaction with academic institutions and universities globally. Honorary Faculty Members
of the Centre have continued to play an important role in guiding academic and extension activities of the Centre. The
campus is lively and vibrant with active support from administrative and scientific staff.

During the year, the Centre has published two high quallty educatlona? menographs, two multimedia packages, two books
and about 200 scientific papers. .

The Faculty members of the Centre have recelved 2 number of national and international awards and recognition for their
centribution to the advancement of science and technology. To mention a few, the Knight of the Legion of FHonour from
France, and National Research Professor award of Government of India by Prof C N R Rao, FICC! Award by Prof MR § Rao,
Aryabhatta Award by Prof R Narasimha, Shanti Swarup Bhatnagar Award by Prof Tapas Kumar Kundu, B M Birla Award by
Prof § Balasubramanian and Outstanding Research Award from DAE by Prof Anuranjan Anand. The honorary fellowship of
the Centre was conferred on Prof Arcot Ramachandran and Prof S Varadarajan.

The following patents were fited by the faculty members during the past year:

*1,2,4-Trizzolo-[, 3-4-thiadiazole condensed heterocyclic nucleus bearing novel small molecule compounds induce cancer-
specific cell death: Lead compounds for anti-neoplastic therapeutics™ by Prof Tapas Kumar Kundu et al. "Process for extraction
of superior quality plasmid DNA” by Prof Ranga Udaykumar.” Highly specific polyclonal antibodies of individual core histone
and uses thereof” by Prof Tapas Kumar Kundu et al.

Summer Research Fellowships, Project Oriented Chemical Education Programme, Project Orieted Biological Education
Programme, Visiting Fellowships, Extension Pragrammes and Academic Exchange Programmes of the Centre have attracted
wide attention and were highly successful. The new Postdoctoral Fellowship Programme in Nano Science and Technology
funded by DST was also successful. Since April 20035, 26 Discussion Meetings/Workshops were conducted, either wholly or
partially supported by the Centre. |n addition, about 90 seminars were held at the Centre.
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ACTIVITIES CHART

JAWAHARLAL NEHRU CENTRE

FOR ADVANCED SCIENTIFIC RESEARCH

DISCUSSION PUBLICATION
RESEARCH EDUCATION MEETINGS, EXTENSION OF
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AND SPECIAL AND
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THE ORGANISATION

1. Council of Management

The administration and management of the affairs and finances of the Centre are conducted by the Councif 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
[SRO Brahm Pralkash Distinguished
Professor, ARCI, Hyderabad

MR S Rao Member
President, [NCASR

V S Ramamurthy - . Member
Secretary
. Department of Science and Technology
New Delhi

C N R Rao Member
Linus Pauling Research Professor
}NCASR

SK ]oshl Member
National Physical Laboratory
New Delhi

¥ P Pandian Member
Joint Secretary & Financial Adviser

Department of Science and Technology
New Delhi .

G Mehta (upto 31.7. 2005) " Member
Director IR
Indian Instltute of Scaence Bangalore

P Balaram (from 1.8.2005)
Director - s
Indian Institute of Soence, Bangaiore

Sinha, B L Member
Director, VECC & Saha Institute of
Nuclear -Physics

Kolkata

S Chandrasekaran Member
"Indian Institute of Science
Bangalore '

A N Jayachandra Secretary

Administrative Officer, J]NCASR. ’




2. The Finance Committee

The Finance Committee of the Centre scrutinizes alf financial proposals, and makes recorumendations to the
Council of Management,

The constitution of the Finance Committee is as follows:

MR S Rao . Chairman
President, NCASR

C N R Rao Member
Linus Pauling Research Professor
JNCASR :

K P Pandian FRREE Member

Joint Secretary & Fmanual Adviser
Department of Science and Technology
New Delhi o

S Chandrasekaran ' Member
Indian Institute of Scnence
Bangalore : :

RevathiBedi Member
Finance Officer, jNU
New Dethi

RS Gurura} e : Member
Accounts Of{xcm JNF“AQR

A N Jayachandra . - R -ﬁ Secretary
_ Administrative Officer, JNCAS_R_




3. The Academic Advisory Committee

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

The members of the Committes are :

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 Annual Faculty Meeting was held in November 2005 which included lectures by the
faculty on the advances made in various research areas. Local faculty meetings were held in July 2005 and jJanuary 2006

MR S Rao Chairman
President, |NCASR

CNRRao Member
Linus Pauling Research Professor
JNCASR

S Dattagupta (upto 28.2.2006) Member

SNB NCBS, Kolkata, © .

A K Raychaudhury (from '!. ...3.2{)06) Member
Director, SNB NCBS, Kotkata, -

Dipankar Chatterji =~~~ o Member
[15¢c., Bangalore. R

N Kumar : {pto 28.2.2006) Member
Director, RRI, Bangalore =~

Rahul Pandit (from 1.3.2006) - Member
HSe - o

P Ramaclﬁ_andra' ERa_o.;: ' Member
Director, Institute of Armament Technology
Pune IR

S Bhattacharya (upto 28.2.2006) Member
Director, TIFR, Mumbai _

T Ramasami (up.t:d 28.'2.'.2006) Member

Director ST S

Centre for i.éathe;"_. Research Institute -~
Chennai, 7 : '

M K Chandl_'a:sht__e'kar'arf\ - - Mén:.i.be{
Head, Faculty Affairs, INCASR =

K VijayRaghavan . _ Member
Director BTN 3 ‘

NCBS, Bangalor_e-_" B

KS Naraya_ﬁ S S Member
Head, Academic Affairs, JNCASR
Rama_:Gévindarajan Member
Head, Fellowships &
~Extn. Programmes, JNCASR
A N Jayachandra Secretary

Administrative Officer, JNCASR

to review the progress and provide inputs wherever required.

Jawaharlal Nehru Centre For Advanced Scientific Research




5. Administration

President
MRS Rao, Ph D (ISc), FASC, FNA FNASC, FTWAS

Head, Faculty Affairs
M K Chandrashelcaran, Ph D {Madras), D Sc (MKL),
FASC, FNA FTWAS

Head, Academic Affairs
IKK'S Narayan, Ph D

Head, Fellowships and
Extension Programmes
Rama Govindarajan, Ph D (1ISc), F N A Sc

Warden & Student Counselior
Hemalatha Balaram, Ph D (llSc)

Associate Warden
. S Balasubramanian, Ph D {lISc)

Administrative Officer
AN Jayachandra, B Com (Mysore), ICWA (Inter)!

Project Engineer _
S Chilckappa, B E (Mysore)

Assistant Administrative_Ofﬁcer
G Jayaram, . B Com (Bangalore)

Assistant Coordinator
Princy Jaison Pereira, Piv D {Gujarat)

Accounts Officer
R S Gururaj, : B.Sc, (Mysore) M P Ed (Bangnlore)

Stares & Purchase Officer
K Bhaskara Rao, M Sc (Hyderbad), M Phil (New De]h:)

Secretary to President

A Srinivasan, B A (Hyderabad)
Junior Engineer (Civil)
Nadiger Nagaraj, 0 DCE
junior Engineer (Elec.)
Sujeeth Kumar.§ . oo DEE
Chief Medical Officer T
B $ Subba Rao, MBBS (Mysore)
Consulting Lady Medical Officer
Kavitha Sridhar, MBBS (Bangalore)
Honorary Medical Officers
G R Naghabhushan, MBBS (Mysore), FCCF, FCGP P G Dip in M&CH
L Sharada, MBBS (DGO (Madras)) .
R K Nivedita, MBBS (Mysore)
C Satish Rao, MBBS (Mysore}
Honorary Security Officer

M R Chandrasekhar, B S¢, LL B {Bangalore)




UNITS, COMPUTER LABORATORY AND

ENDOWED RESEARCH PROFESSORS
I. Chemistry and Physics of Materials Unit

The Unit made significant contributions in the area of materials chemistry and physics during this period. In the area of
oxides, considerable effort was made to understand electronic phase separation in manganates and cobaltates. Results
show the importance of size of the A-site cations and size-disorder. A new biferroic YCrO3 has been discovered.

Several open-framework structures as well as several hybrid materials have been synthesized and characterized. In
particular, these materials make use of sulphate as one of the components to build the structures. Among the carboxylate
structures, special mention must be made of the successful synthesis and characterization of amino acid based materials.

A variety of nanomaterials have been synthesized and characterized. in particular, nanowalls GaS and GaSe were
prepared for the first time and investigated by a variety of techniques. Mechanical properties of inorganic nanowire —
polymer compaosites have been investigated. The liquid-liquid interphase has been exploited to prepare thin films as
well as nanocrystals of materials such as oxides, chalcogenides and metals, The mechanism of formation of the ultrathin
filrfis has been investigated. Nanoparticles of several antiferromagnetic oxides have been investigated to find out the
nature of magnetism at low temperatures. Activities on experimental nanoscience in many fronts have been carried
out. Nanogranuiar goid films have been prepared by electroless process which have been used as SERS substrates for
biomolecules. Metal nanostructures in the form of cups of femtolitre capacity have been synthesized using pulsed laser
deposition. The same have been oxidised to form oxide cups. Besides, activities in the field of dip-pen lithography,
metal nanocrystals have been extended. Aligned Zn-Al complex spinel oxide nanorods (of dia 150 to 200 nm} with
membrane-itke morphology were synthesized using porous polycarbonate membrane as the template. The formed
nanorods were porous in nature (with pore sizes around 3 nm) and were made up of nanoparticles of size around 10
nm, The nancrods were characterized by XRD, SEM, TEM and nitrogen adsarption techniques. Further, nanoparticies
of Ag, Au, Pr, Pd and CdS were stabilized using phylosilicate clay having amine functional pendents. Aligned, amorphous
carbon nanorods were synthesized using glucose as a novel source.

The dielectric properties of Bi26-xMx0O40-y (M = Al, Ga, Fe and Co) have been investigated. These compounds
crystallize in cubic (space group | 23) structure with the lattice parameter a ~ 1.018 nm. The distribution of M cations
in different crystallographic sites have been determined by x-ray diffraction analysis. All these compounds showed a
weak polarization. The samples with Fe and Co showed a ferromagnetism as well at room temperature. In order to
understand the coexistence of superconductivity and magnetism in RuSr2GdCu208 (Ru-1212) system, the ferromagnetic
unit SrRUQO3 has been investigated by diluting the magnetic Ru ions by Copper. There was a structural transition at 20
% substitution of copper. For 30% the system transformed from the ferromagnetic to a spin glass system. A clear
superconductive resistive transition in Ru-1212 for 30 % copper substituted sample was observed. Co(lV) ions were
stabilized in the perovskite structure by substituting cerium for strontium in SrCoQ3. The system 5¢0.9Ce0.1Co02.85
became a ferromagnetic metal at 160 K. In this system, the cobalt ions Co(Hl) and Co(IV) are in the intermediate spin
state. Epitaxial thin fitms of Cu,C-1201 system have been gl own by Rf magnetron sputtering which showed a
superconducting transition around 15 K, : :

As proposed earlier, studies on surface enhanced Raman spectroscopy (SERS) on biological systems were initiated.
SERS studies have been carried out on p300, a Histone acetyl transferace protein in order to understand drug-protein
interaction. Similar studies on SERS on lambda DNA have also been carried out to explore the possibility of its use as
a plasmonic biosensor. Raman studies on nanotubes in the presence gold and silver nanoparticles have shown the
emergence of a visible fluorescence for the first time. Phase transitions in n-pentane and lead tungstate have been
studied using high pressure Raman spectroscopy. Nanotube field effect transistor were designed and were shown to
exhibit appreciable changes in the drain source current Ids upon photoexcitation in an environment of semiconducting
polymer network. The Ids in dc-mode reveals gate voltage Vg independent characteristics upon photoexcitation.
Upon a closer examination from experiments involving a periodic Vg, it is observed that the FET enters into the OFF-
state {for Vg 0) and under these conditions the photogenerated charge carriers induce the large increase in ids in the
nanotube channel. Efficient organic/plastic solar cells were studied along with a novel non-lithographic patterning
method which is induced by an electric field. The nature of interactions between ethanol and CO2 has been characterized
using simulations via the Car-Parrinello molecutar dynamics (CPMD) method, and electron donor-acceptor interactions
have been found to be dominant. A theoretical study of the structure and dynamics of the water layer {the hydration

Jowaharlal Nehru Centre For Advanced Scientific Research




layer) present at the surface of the catienic micelle, decyltrimethylammenium bromide (DeTAB) by using atomistic
molecular dynamics simulations was carried out. The structure of a planar fiquid-vapor interface of a room temperature
ionic liquid, [bmim][PF6] was studied using atomistic motecular dynamics simulations.

The following are the members of the Unit:

Chair
C NRRao PhD,DSc, FASe, FNA,
FRS,FTWAS HonFRSC

Associate Professors

S Balasubramanian Ph D
N Chandrabhas Ph D
G U Kulkarni Ph >
K S Narayan = Ph D

Faculty Feliows S
M Eswaramoorthy -~ - . Ph D

A Sundaresan o Ph D
¥ Technical Officers

V Sreenath (BE), S Srinivas (BE), Usha Govind Tumkurkar {M Phil)

Lab Assistants
J Anil Kumnar (DEE), B S Vasudev (BE), Basavraj Devaramani (BE)
Alla Srinivasa Rao (DECE) .

Research Associates :
Prabhakar Rap K, Vasuda Bhatia

Research Fé'llows_ _
iripa Sindhu Sardar, Leorard Deepak, F Moumita Ghosh, Md. Matin Seikh

R & D Assistants
Hari Krishna §, Harshal S Patil, Hemant Marthand Dixit, Madhua C, Manu Hegde,
Narayanaih Cheedarla, Nirmala P M, Selvi N R, Sheeba Jem |, Ujjal K Gautam,
Yasar K. S - C ' o
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2. Education Technology Unit

The Unit has produced and developed CD-ROM's and books in English and other vernacular Indian languages for use
in schools as supplementary material. The Learning Science books (Part | ro 4) were part of the project, Science
Outreach Programme supported by the Board of Research in nuclear sciences, Department of Atomic Energy. The
Kannada version ‘Vignyana Kaliyona' was completed for the Directorate of State Research and Training {DSERT),
Government of Karnataka. The Unit has organized many science popularization programs in various parts of the
country.

The CD-ROM in Kannada fanguage titled ‘Vignyana Kaliyona Samputa 3’ consisting of three modules, The world
of chemistry: Of molecules and materials, Air around us and Alf about water containing saveral topics was
completed. The print-ready copy of the book in Kannada Vignyana Kaliyona Samputa 3 was prepared and formatted
by the Unit. The Book and CD-ROM titled Vignyana Kaliyona, Samputa 3 were released at a formal function at JNCASR
by Shri, R, Ramalinga Reddy, Hon'ble Minister for Primary and Secondary Education, and Shri. Basavaraj S. Horatti,
Howble Minister for Science, Technology & Small savings, Govt. of Karnataka. Students and teachers from Kannada
medium schools were invited. A 30 minute multimedia presentation of excerpts from the CD-ROM Vignyana Kaliyona
Samputa 3 was presented. Thousand copies of the Book and CD-ROM were handed over to the DSERT. Work on the
fourth volume, both as a CD-ROM and as a book comprising two modules each and containing several topics, has
begun, e R

Thé& unit was actively engaged in producing four parts of Learning Science books in English as part of the Science
Outreach Programme. Each part was completely formatted and all the graphics/visuals used were created using a
variety of software. The print-ready copies were completed at ETU and sent for printing. The first part consists of
three main topics — Universe, Solar. System and Earth, the second part titled The world of physics and energy:
l.earning physical principles has two main topics. The third part consists of three topics - The world of chemistry:
Of molecules and materials, Air around us and All a_b'c_')__ilt water.

The fourth in the series deals with delo__gy and life and h__z';s._:t'wo main topics. The four parts were packaged as one unit
with the packaging and labeling designed at ETU. Six thousand copies of these packages were made ready.

The Books and CD-ROM's were released by the 'Hor_n'bié_ Minister for HRD Shri. Arjun Singh and Hon'ble Minister of
state for Science & Technology & O, Shri. Kapil Sibal at a function at INSA, New Delhi, on January 5, 2606,

ETU organized a half-day programme as part of the Children’s Science Congress conducted by Navodaya Vidyalaya
Samiti, Hyderabad region. in the programme, a 30-minute documentary Lifetime Professor - Prof. €. N. R. Rao was
screened followed by a 1 heur muttimedia prese“ntat'ion onexcerpts from different modules of the CD-ROM Learning
Science. el e

in the area of science popularization, Learning Science programme was ‘conducted at National Science Centre, New
Delhi, on 9 February 2006 and at l{T/Kanpur on | I February 2006. As part of National Science day celebrations,
Nehru Science Centre, Mumbai organized a-programmme Learning Science (C. V. Raman Memorial Lecture) on 287
February 2006. About 1500 students attended the programmme. /A multimedia presentation of excerpts from the
CD-ROM ‘Learning Science’ was presented:by the Unit at all the above programmes. In the programme ‘Learning
Science’ Prof. C. N. R. Rao gave the theme lecture. - e

In the programme on Project Oriented Chemi'c__at__iE'aucatio.h, for undergraduate college students, a muitimedia
presentation from the CD-ROM ‘Understanding Chemistry” was presented by the Unit in May -June 2005.

The fourth volume *Vignyana Kaliyona S_amﬁ:u'té 425 CD-ROM and book having two main topics has been completed.
This volume is about Biclogy and Ii!’e._‘jA_'pr.og_r_a__m for:Kannada medium schoals was organized and excerpts from this
CD-ROM were presented as multimedia presentation.

The following are the members'_.bf_'thef Unit:

Inc:hnarge
V Krishnan PhD, FASc, FNA FTWAS
Coordinator (Hon)
Indumati Rao MA MS CE
Technical Officer
Jatinder Kaur ™ Sc
Multimedia Asst. (Hon)
Sanjay Rao B Sc, Cert. Multimedia
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3. Engineering Mechanics Unit

During the year work was continued on various aspects of stability theory, in particular a method was devised to
estimate the streamwise variation of disturbance amplitudes from solutions of minimal compesite theory. The work
renders this theory complete in two-dimensional flows,

Three different investigations in atmospheric sciences were also completed. One of these was an asymptotic analysis
of a simple model for the distribution of temperature above bare soil on calm clear nights. By employing new statistical
methods strong evidence was provided for the links between Indian monscon rainfall and salar activity on decadal time
scales. Finally a new scafing based on the sensible heat flux for atmospheric conditions corresponding to wealdy forced
convection has been proposed, and its value demonstrated by an examination of atmospheric data, This scaling has
now been incorporated in an atmospheric general circulation model. It has been shown that it helps predict the track
of the Orissa super cycione of {999 much more accurately.

In continuatior: of the work on entrainment processes in free-shear flows, it was demonstrated experimentally how
ambient flow field in the vicinity of a jet changes radially inward flow when the ambient viscosity is low to a co-flow
when the ambient viscosity is high. This change in a high viscosity medium indicates a decrease in the rate of entrainment
and correlates with the disappearance of large eddy structures at the interface. These results indicate how increase in
shear layer stability can reduce entrainment in free-shear flows,

The lifted temperature minimum has been simulated in the lab01 atory. The study also considers the effect of boundary-
emissivity.

The ratio between upstroke to down strole pen lDdS for whlch one can get sustained lift in a single degree of freedom
flapping system has been identified.: :

Work during the past year has tried to evaluate the relative_importance of linear instabilities {exponential growth) and
transient growth in various flow situations and to.assess how well each of these mechanisms will lend itself to flow
control. It is found that small levels of wall-divergence in pipes or channels destabilizes the flow encrmously, and that
the flow is already finearly unstable at Reynolds numbers of order |00 at divergence of about a degree. It has also been
shiown that viscosity stratification, in heated ﬂbw in_two-fluid flow as well as in the flow of shear-thinning fluids, has
almost no effect on transient growth. This result is in contrast to our earfier finding of enormous stabilization or
destabilization of the lnear mode. The results havc lmphcauans for flow control.

Minimal composite theory methods, using the proper ties of adjomt operators, have been used in swept flows and in
mixing layers to solve the non-parallel stability . problcm In particular, we show that the critical Reynolds number in a
mixing layer is about 55 in spatxa”y chosen scales The value quoted so farin text. books is 0, which is known to be
absurd. :

Using the Melnikov technlque it is'shown that when a corotating vortex pair is separated by any finite distance “d"”
from another identical {out- ofnph-lse) pair; the resultmg flow is chaotic." The amount of chaos, or equivalently the
entrainment in the system, increases as the inverse square o{ “d for large “d”. It is also shown that viscosity has a
tendency to suppress entrainment,’ : : :

In a collaboration with |1Sc, it is shown that drag leductson due to polymers in decaying turbulence works differently
compared to steady turbulence. ' o : :

Research efforts at the Unit have also focused on (i) atheor et|caI desc: |pt|on of the effect of hydrodynamic interactions
on the behavior of farge clusters of sedimenting-particles, with application to pollutant and toxin dispersal, gravity
currents, and pyroclastic flows and (ii} stability of a homogeneous, dilute, gas-solid suspension, and application of the
results to describe the effect of particles on turbulence {2D-coupiing).

In CFD the research activities puf‘sﬁed are: development and application of weighted least squares kinetic upwind
method, low dissipation modified Courant scheme, Kinetic Upwind Method Avec Rotational lavariance, LSKUM on
moving grids, and application of optimal control theory to grid adaptation and low dissipation scheme.

.
An international collaborative project, Max-Planck-India Partner Group, administered by the Max-Planck Society,
Germany has been granted to Dr. Alam and Prof. A, Khalili (Mad Pfanck Institute of Marine Microbiology, Bremen,
Germany) in January 2006. This project is likely to start from late 2006 and will continue for three years.
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4. Evolutionary and Organismal Biology Unit

The Evolutionary and Organismal Biology Unit consists of two laboratories doing research and teaching in the following
subjects : chronobiologuy, behavioural ecology and sociobiology, evolutionary genetics and population ecology. The research
employs Drosophila melanogaster, the ant Camponotus compressus, and the field mouse Mus boodtiga.

Facilities :

|, Fully computerized insect activity recording systems with hundreds of channels to continucusly record
locomotor activity of fruitflies, ants and mice, :

2. Alaboratory to carry out molecular biclogical work with extensive facilities for RNA and protein estimation.
Research highlights :
Chronobiology Laboratory :

Drosophila melanogaster: Established mRNA of the clock genes pcnod (ber), timeless (tim), clock (clk) and cryptochrome
(cry). . o

*Lack of a circadian organization has life expectancy consequences in Drosophila melanogaster. This is the first unequivocal
demonstration that an absence of circadian integrit_y_can_short_en life in any organism.

The Unit demonstrated for the first time that in the ant Camponotus compressus only major workers (foragers) have
robust circadian clocks and that minor Workers (nurses) do not have circadian clocks.

The Unit was the first to report clocks for sex”; Camponotus compressus queens lose their clocks after mating. It also
reported the first evidence for shift work schedu!es in forager/worker' ants.

Evolutionary Biology Laboratory :

a)  Evolutionary Genetics : Populations of faster developing Drosophila have been created through laboratory
selection to investigate genetic conts*o] of the timing of developmental events.

b)  Population Ecology : Experimental and theoretlcal studles are in progress to understand better demographic
stochasticity of metapopulations. Stud|es on Ind|an specaes of drosophni:ds are ‘underway to examine the
generatity of life-history trade- offs o A :

The following are the membérs of the Unit:-_

Cha:r : : e
M K Chandrashekaran L UPR'D, DSc, FASc, FINA |, FTWAS
Honorary Professors. .= %
Raghavendra Gadagkar © Ph D, F ASc, FNA, FTWAS
Vidyanand Nanjundiah o Ph D, E A Sc, FNA
Associate Professorss™ :
Amitabh Joshi P F A Se, FN A Se
Vijay Kumar Sharma Ph D

Research Associates
MHemavathy, Sujatha Mohanty

R & D Assistants :
Ananda T, Manjunatha S, Mohan |, Shanaz Rahman Lone,
Snigdhadip Dey, Sreeja, Swetha B M,
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5. Geodynamics Unit

Project One : River Response to Neotectonic Activity in Central Kerala

The reactivation of WNW.ESE and NMNW-SSE faults and fractures controlling drainage pattern in central Kerala,
manifested itself in strike-slip and oblique-slip movements as evident from {i) swerving of rivers and streams and
change of their original meandering system to the one characterized by peculiar loops, (it} vccurrence of earthquakes
on or close to the faults, (il)) intermittent subsidence of the floor of the 83- km long NNW-SSE oritented Vembanad
tagoon in which six rivers empty themselves, and (iv) ponding of rivers and their tributaries upstream of the crossing
of the active faults as represented by palacolakes of the past and present-day stagnant bodies of water, some stretching
4 to 7 lkm upstream of the fault lines.

Project Two : Neotectonics of the Trans-Himadri Fault in Central Himalaya

{Field work in the Fastern Dhauli River revealed ewdence ofspectacular uplift and resuitant blockage and formation on
i1-km long lake in the river valley) :

The Trans-Himadri Fault zone is 20 km wide zone of compiicated structural architecture characterized by NNE-
vefging sigmoidal backfolds with subhorizonal cleavage and broken by a multiplicity of sympathetic and antipathetic
faults. These faults register large uplift in the Dhauli Valiey, where granitic-migmatic components of the basement
complex have been spectacutarly squeezed up and the detached sedimentary pile has slipped downslope, toppling
northwar ds.

Project Three : Book Writing - The Making of .'ngffa.f Geo_dyi_if_:mic Evolution

The following Chapters were written during the period of report: (1) Proterozoic Eastern Ghat Mobile Belt (2) Southern
Gradulite Terrain (3) Intracratonic Purana Basin in Peninsular India (4) Early Proterozoic in Himalaya (5} Later Proterazoic
in Himalaya, and (6} Himalayan Province between Pan-African and Hereynian Tectonic Upheavals. Chapters prepared
weith {ull complements of dizgrams.

Chair B R
~ KSValdiya =~ -~ " PhD,FASC,FNAFNASc, FTWAS
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6. 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 like Malaria and AIDS (b) Chromatin Remodelling and Transcriptional
Regulations in refation 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 and physical
infrastructure like additional laboratory space and sophisticated equipments iike Multiphoton Confocal Microscopy,
CD Spectropolarimeter etc.

Chromatin Biology Laboratory

Global chromatin remodeling is an important event during mammalian spermatogenesis, particularly with respect to
(a) genetic recombination at the pachytene interval and (b) final stages of spermiogenesis. There are several diseases
associated with spermatogenesis resulting in infertility as a consequence of defective genetic recombination as well as
chromatin packaging during the final stages of sperm development,

Both these aspects, namely, genetic recombinations during meiotic prophase and chromatin remodeling during
spermiogenesis are being studied. Recently a meiotic recombination kot spot in the mouse genome which also encodes
a non coding polymerase Il transcribed RNA has been characterized. It has now been observed that this 2.4 kb transcript
is processed through the microRNA pathway to generate 80 nt intermediate species in the nucleus. It has now been
attempted to demonstrate the generation of the classical 22 nt microRNA,

It has been shown earlier that TP2 which appears during later stages of spermiogenesis is a zinc finger protein having
DNA condensing properties and binds GC rich sequences both in vitro and in vi vo. It has now been characterized the
import pathway for TP2 in haploid spermatids and has clearly been shown that improtein 4 is involved in this nuclear
import. It has also been observed that TP2 gets acetylated and methylated. The biclogical significance of these
posttranstational modifications is now being addressed. ...

Transcription and Disease Laboratory

It has been discovered in this Laboratory that human histone chaparone NPM1 activates the acetylation dependent
chromatin transcription and itsell get acetylited specifically by p300 with funciional consequences. f has been found
that human histone deacetylase (MIDAC) relocalises from cytoplasm to nucleus with increase in grade of WHO classilied
ghial tumors, which may explain a correfation between the chromatin modification and prognosis of the disease. This
data may also be useful as diagnostic marker. A small molecule natural compound as a specific inhibitor of arginine
methyltransferase has been discovered and that this would be the only known inhibitor of arginine methyl transferase
activity. co - o

Molecular Parasitology Laboratory

Major focus of the lab during the year was to biochemically characterize some of the enzymes of Plasmeodium FAS |l
pathway and also to analyse the structure—function relationship of these proteins. The b-Ketoacyl reductase as wetl
as holo-Acyl Carrier Proteins (ACP) were expressed in E.coli, the enzyme kinetics as well as the trafficking of these
proteins to the ‘apicoplast’ were studied. Mutational analyses were carried out with these proteins to find out the role
of various amino acids essential for the activity as welf as the interaction of these proteins with other players of the
pathway. The NMR structure of Plasmodium holo-ACP was solved in collaboration with Dr. Siddhartha Sarma of IISc.

Protein Engineering Laboratory

Hypoxanthine guanine phosphoribosyltransferase (HGPRT) and adenylosuccinate synthetase {ADSS), enzymes involved
in purine salvage and nucleotide biosynthesis were investigated further, Studies in the Laboratory have shown for the
first time that long range interactions involving non-active site residues play a dominant role in determining oxopurine
base specificity in HGPRTs. The mechanism for activation of PFHGPRT was elucidated and shown the active form to be
metastable. From a hyperthermophilic organism ADSS was characterized and shown that M. Jannaschii ADSS is a
tetramer, an oligomeric state not observed in other ADSS. The kinetic mechanism deduced is also unigue to thise
enzyme unfike those reported for mesophilic enzymes.

Molecular Virology Laboratory

A novel and efficient protein purification strategy has been developed for HIV-1 subtype-C Tat. Tat prepared this way
showed important structural and functional differences between subtypes-B and C. A molecular clone of HIV-1 was
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isolated and characterized at molecular and biological levels. This cione demonstrated unique properties in containing
a non-typical kappa B binding site, full-length Rev and a capabiiity to use several coreceptors including CXCR4 and
CCRS.

Worlk is to begin on evaluating the efficacy of an Indian native system of medicine 2s a potential intervention strategy
for HIV. This is the first human clinical triat of this nature to be conducted in India.

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. Profeund hearing loss occurs
in one in 1000 children, most often due to genetic mutations, Mutational analysis of several deafness genes and whole
genome-wide scanning of appropriate families to identify novel genes in the process of hearing were carried out.

In & multicentric collaborative effort, involving AYJNIHH, Mumbai, ALMPGIBMS, Chennai, MAMC, Delhi and JNCASR,
Bangalore, about 500 families with two or more members showing savere-to-profound sensorineural hearing loss
were identified. 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 analyze 12 deafness genes (Cx-26, Cx-30, Cx-43, TMC/, TMPRSS3,
MYO6, MYOIS. MYOTA, HAR, CDH23, CLDN/4 and PDS) is imptemented which involves direct sequencing of four of
the genes and genetic linkage followed by mutational screening for the remaining ones. In 300 families analyzed so far,
mutations at the Cx-26 gene account for the maximum proportion (~25%) of deaf individuals whereas Cx-30 and Cx-
43 make no contribution. A number of families, wherein linkages to the TMC/, TMPRSS3, HAR and CDH23 genes has
been found, is being analyzed for identification of pathogenic mutations. Concurrently, cell biological and biochemical
studies on the specific novel mutations to obtain an understanding of the manner in which these mutations may be
affecting the normal auditory physiology, are undertaken.

Towards isolation of novel deafness genes, genome-wide two- and multi-point mapping studies on a set of multiple-
affected families were being conducted. In one such study involving a large multiple-affected family, a novel genetic
locus on the chromosome 18 has been identified; and ‘additicnal interesting observations made in ancther family
affected with recessive, profound sensorjn_eu:%él deafness wherein an unusual, long-range gene regutatory mechanism
seem to govern expression of an already known deafness-causing gene.

Vaseular Bivlogy Laboratory

Using a functional genomics approach in ES cells and comparative analysis of gene expression patterns, novet genes
involved in cardiovascular development have been identified. A comparative approach using embryonic stem cell
models, mouse developmental biology and transgenics, and Drosophila genetics was undertaken to decipher the roles
of novetl genes expressed early in the cardiovascular and hematopoietic systems. The _n_ovél OCIA domain family was
identified and its members, asrij and padosan, which are endocytic molecules were characterized. To study asrij regulatory
elements, its promoter was identified and transgenic mice carrying asrij upstream sequence was generated. The asrij
promoter is GC rich and can drive reporter gene expression in the heart and blood vessels of transgenic mice. Analysis
of asrij expression has been extended to human ES cells, Available human embryonic stem cells has been acquired and
successfully expanded at [INCASR. Cells were characterized for their marker gene expression patterns. Protocols for
differentiation of human ES cells into embryoid bodies are being currently standardized. . '

To extend the work to clinical applications, our identified genes are being studied using human ES cells and tumor
models. asrij and rudhira are both expressed in human embryonic stem cells. Their role in ES cell pluripotency and
diffentiation into cardiovascular lineages is being currently investigated. The role of these genes is being analyzed using
various genetic and cell biology techniques, As the identified genes 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 cardiovascular and hematopoietic development, aid in understanding tumor angiogenesis and
facilitate therapeutic design. '

Molecular Mycology Laboratory

Before joining, Dr. Sanyal was working at the University of California, Santa Barbara where he had cloned and
characterized centromeres of the human fungal pathogen, Candida albicans. Various cis-acting, trans-acting and epigenetic
factors that are involved in centromere structure and function in C. aibicans are being studied presently. Homologues
of three important evolutionarily conserved kinetochore protein families have been identified in C. albicans. Biochemical
and genetic approaches to identify interacting factors of these three proteins are being employed. |dentification of
kinetochore proteins with no human homologue can be used as targets to develop safer species-specific drugs to treat
candidiasis,
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7. Theoretical Sciences Unit

In the Theoretical Sciences Unit {TSU), tools of theoretical and computational physics and chemistry to address,
explain and understand the rich diversity we observe in the physical world have been used. Knowledge thus gained is
aimed to design new materials with desired properties, and to study the behaviour of matter under conditions that are
difficult or impossible to achieve in a laboratory.

Some examples of recent and ongoing world inciude the following: general principles by which glass-formers can be
classified; a comprehensive argument that explains why some nanoclusters melt at higher temperatures than bulk
crystals, even though for others the opposite is true; search for molecules which can function both as nano-transistors
and as memory devices; and design better piezoelectric materials that are environmentally friendly; a variety of exact
and approximate many-body technigues have been used to study quantum magnetism, and optical and transport
properties of erganic molecules and conjugated polymers, and other low-dimensiconal systems; explored defibrilfation
via the elimination of spiral turbulence in mathematical models for cardiac arrhythrnias; and systematised the nature of
dynamic muitiscaling in fluid and passive-scalar turbulence,

A variety of approaches have been used to look at the kinds of guestions menticned above, including classical and
quantum mechanical treatments of condensed matter theory and statistical mechanics, such as ab initio density functional
thepry, quantum many body theory, dynamical mean field theory, quantum chemistry, molecular modeling, molecular
dynamics and Monte Carlo simulations, and numerical solutions of complicated, nonlinear partial differential equations.
Analytical caleulations are combined with extensive state-of-the-art computation. The techniques have a wide range
of applicability, not just to inanimate matter but also-to biological systems.

Some of the systems that have been of recent inter est to us are: organic molecules, polymers, coltoids, glass-forming
liquids, network-forming liquids, complex fluids and soft- matter systems, simpie, noble and transition metals and their
surfaces, transition metal oxides, ferroelectr:cs magnetic and dilute magnetic semiconductors, Kondo insulators, heavy
fermion metals, nanoclusters, nanotubes, nanowires, fullel enes and biomolecular systems, and cardiac tissue. The
range of phenomena which are studied is simifarly com;)rehenswe. refaxation processes, phase transitions, phase
rransformation kinetics, transport, vibrations, ékcitatioh% charge wansfer, surface reconstruction, catalysis, turbulence,
and spatiotemporal chaos. Specific themes ”and proper ties of interest include metat-insulator transitions, magnetic
phase transitions, phase transitions in liquids, the glass transition, melting in nanoparticles, stabifity and excitations in
solids, electronic transport, bonding, structmeand thermodynalmcs of biomolecules, properties of relaxor ferroelectrics,
piezoelectricity, turbulence | in ﬂmds passive- scalar systems magnetohydrodynamms and cardiac arrhythmias.

For a detailed description of the research actlwties mentloned above the leader‘ should consult the papers listed
in publications. &

The members of the TSU are also engaged in several collaborative research projects with colleagues in several institutes
in India and abroad. Some Conferences have been organlsed durmg this period by members.

The following are the members of the Umt
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8. Chemical Biology Unit

Every residue of the 101 amino acid E. coli toxin CedB was substituted with Ala, Asp, Glu, Lys and Arg using site
directed mutagenesis. The activity of each mutant in vivo was characterized as a function of CcdB transcriptional level.
The muration data suggest that an accessibility value of 5% is an appropriate cutoff for definition of buried residues. At
all buried positions, introduction of Asp results in an inactive phenotype at all CedB transcriptional levels. The average
amount of destabilization upon substitution at buried positions decreases in the order Asp>Glu Lys =Arg>Ala, Asp
substitutions at buried sites in two other proteins, MBP and Thioredoxin were aiso shown to be severely destabilizing.
Ala and Asp scanning mutagenesis, in combination with dose dependent expression phenotypes was shown to yield
important information on protein structure and activity. These results also suggest that such scanning mutagenesis data
can be used to rank order sequence alignments and their corresponding homology models, as well as to distinguish
between correct and incorrect structural alignments. With continuous reductions in oligonucteotide costs and increasingly
efficient site-directed mutagenesis

procedures, comprehensive scanning mutagenesis experiments for small proteins/domains are quite feasible.

The total syntheses of over a dozen molecules of varying degree of complexity have been accomplishaed. 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 wilf be strengthened in the coming months,

A general strategy for the design of PET-based sensors immobilized on polymer beads has been developed and it has
been demonstrated to sense potassium and sodium ions in aqueous media. A bile acid derived ‘adaptive’ dendron has
been constructed. el R

Micrecalorimetric and Conductivity studies with Micelles prepared from Muiti-headed Pyridinium Surfactants have been
carried out, Synthesis, aggregation and transfection properties of cationic oxyethylene lipids have been studied, Synthesis
and characterization of novel cationic lipid and cholesterel coated nanoparticles and their interactions with dipalmitoyl
phosphatidyicholine membranes have bé_e_n analyzed. -

The following are the members of the Unit:
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9. Condensed Matter Theory Unit

Sipnificant Research Accompishments: The members of the Condensed Matter Theory Unit (CMTU} are engaged in
theoretical research on a wide variety of topics in the general area of Condensed Matter Science. During the period
from 2005-06, they achieved significant progress on several probiems in this area in which support from JNCASR has
been acknowledged, and these are summarized below. More details can be gleaned from the publications listed below.

Electronic structure and properties, especially in Strongly Correlated Efectronic Systems:

The theory for doped manganites exhibiting colossal magnetoresistance developed recently in the orbital liquid regime
has been extended to half doped manganites which exhibit charge, orbital and antiferromagnetic order, and helps to
understand several features of the doping and magnetic field induced insulator-metal transitions in these materials.

From detailed and extensive investigation of magnetic structures in complex oxide systems it has been established that
the ferromagnetism is driven by a novel mechanism in three disparate systems, namely double perovskite oxides {(such
as Sr2FeMoQ6), dilute magnetic semiconductors (such as Mn-doped GaAs) and pyrochlore (such as TIZMn207).

In the area of semiconducting nanoparticles, very high quality samples with a high degree of coherence and luminosity
were synthesised; it was also possible to demonstrate white fight emission from such nanoparticles by bandgap
engineering.

In the area of conducting polymers, a new class of highly conducting polyaniline with possibly the highest intrinsic
conductivity of all polyaniline systems so far has been discover ed ; these have been shown to have extraordinary
thermal stability, suggesting a bright 'cechnoiogmal future. Furthermore, it has been possible to demonstrate highly
conducting and transparent conductlng polymer systems.

Soft Condensed Matter and Noneqwflbnum Stat:sncal Phys:cs
Significant advances have been made in the understandmg ofthe following:

Equilibrium properties of vortex matter in supu conducio:s with different kinds of pinning; crystallization and glass
formation in hard-sphere coloids,

The varieties of dynamic multiscaling in fluid trbulence have been elucidated by a detailed study of time-dependent
structure functions in shell models for fluid and'p'assive sealar turbulence. Magnetohydrodynamic turbulence and drag
reduction by polymer additives in turbulent ﬂwds have been studled for the case ofdecaymg turbulence.

Spirat turbulence in modeIs for cardiac arrhythmsas has been studled with- a view to developing low-amplitude
defibriliation techniques and understandmg the effects of conduction |nhomogene|t|es

.

The statistical mechanics of models for semlfiemble eqwhbrnum polymets and bosonic Hubbard models have been
studied by using Monte-Carlo, mean- fleld and dens;ty matrix renormahzatlon»group methods.

ft has been shown that a wndeiywaccepted cutoff per turbatwe mechamsm for the “mode-coupling glass transition”
wrong and that the true explanation must mvolve mstantons

Molecules that could exhibit interesting meclnnlcal motion, because of their fluxionality have been investigated. This
includes fluxional motion in Fe(CO)3 - hypostrophene complexes as well as other systems. A force approach investigation
of (QCO)+ to understand the nature of binding in non-classicalcarbonyls has been carried out. The buckling of a nano-
rod and its dynamics has also been studied. Much of this work is described in an invited review on molecular mechanical
devices. '

The existence of a diffusivity maximum for solute diffusing in a solvent when the size of the solute is varied has been
reported . The existence of Levitation Effect in simple liquid mixtures is therefore deronstrated. Levitation Effect
seems to provide the right theoretical basis for the conductivity maximum of ions diffusing within pelar solvents.

Jawaharlal Nehru Centre For Advanced Scientific Research




The following are the members of the Unit:

Chair
H R Krishnamurthy PhD, FASc, FNA
Hon. Professors
Biman Bagchi PhD,FASo, FNAFTWAS
Chandan Dasgupta PhD, FAS, FNA
N Kumar PhD FAS, FNAFTWAS
S Ramasesha Ph D, F A Sc,
D D Sarma PhD,FASe, FNA
Hon Faculty
G Ananthakrishna Ph D, F A Sc
Binny | Cherayil PhD
Diptiman Sen S Ph D, FASc
Rahul Pandit R PhD,FASc, FNA
KL Sebastian .. ‘wixd . . PhD,FASc
Sriram Ramaswarmy: = ... Ph D, F A Sc
SYashopath - PhD, FASc

Research Associa.t.e' SR
Arul Murugan N
R & DASSlstants Cen D
Nandan Pakhira, Pinaki Choudhury, Rajesh Karan, Subra Sen Gupta
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10. Computer Laboratory

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

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

- Adistributed memory (42 GB) high-performance computing cluster with 42-opteron cpus is functional,

- Enhancement of the online UPS and air-conditioning of the central facility by a factor of 2 has been completed
to keep up with growth in high-performance computers.

- Acquired linceses for MS Windows XP and Office 2003 software for windows PCs of many users in the
Centre.

- Decision taken to change the fa(:.ility management contract (FMC) to Locuz.
- Assistance in setting up of the |[EST servers and firewal,

¢ - Initialized the procedure for upgradation of the internet link to 4 Mbps.
- LAN connectivity extended to nano building

The following are the members of the Laboratory:

Head -
Umesh V Waghmare PaD

R & D Assistants
Preetham, Shithal T K, Vikas Mohan Bajpai (Jr.R&[D)

Endowed R_esearch Professors

DS Kothari Chair

.- MM Sharma, - = FRS,FASc, FNA
Hindustan Lever Chair -
A Chakravorty, FAS, FNA

V Krishnan, - FAS,FNAFTWAS

Linus Péuling Research Professor
C N R Rao, o . FASC, FNA FRS, FTWAS HonFRSC

Yikram Sarabhai.R.esearch Professor
BMDeb, FASc, FNA FTWAS
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ACADEMIC PROGRAMMES

I. Academic Activities

The Centre offers regular Ph D, Integrated Ph D, M S and M S (Engg.) degree programmes in Science and Engineering.
The integrated Ph D programme (Chemical Sciences) is availabie to those with a B Sc degree. The regular Ph D
programme is available to graduates and post-graduates in science and engineering, whe have successfully completed
GATE/UGC-CSIR-NET, JRE {CMR JRF/JEST/equivalent examinations. The Centre selects candidates on an all-India
basis, offers course work, provides research facilities, administers the programme and awards the degree.

{a}  Research Admissions

During the year 2005-2006, 33 students (two for Integrated Ph D, 24 students for the Ph D and seven students for

M S(Engg.)) were admitted in the following Units:

Sl. No Units Programime Name of students
I Chemistry & Physics of Materials [n¢. Ph D Neenu Varghese, Shrinwantu Pai
Ph D Rakesh V, Shipra, Dinesh
Jagadeesan, Katla Sat Krishna
M S (Engg.) Naga Venkata Ramesh, Leela
Srinivas Panchakarla
2 Evolutionary & Organismal Biology | Ph D Koustubh M Vaze, Sudeshna Das
3 Molecular Biology & Genetics Ph D Bharat §, Jayasha Shandilya,
Mamta Jain, Mangaiarkarasi A,
Reniini R, Ruthrotha Selvi V B Vikru,
Surbhi Dhar, Nishtha Pandey,
Anil Kurnar
4 Theoretical Science Ph D Sasmita Mohakud, Anil Kumar,
Sudipta Dutta, Moumita Maiti,
Hiradri Barman, Mighfar lmam
™M S {Engg.) Tiju Thomas
5 Engineering Mechanics PhD Harish N Dixit, Sai Krishnaswarmy C
M S (Engg.) Kaushik Srinivasan, Rajapandian A,
Ratul Dasgupta, Ashish Malik,
Priyanka Shukla
{(by Degrees awarded
Details of degrees awarded during the year are as given below:
Sl No Units Degree Name of students
I Chemistry and Physics of Materials | Ph D Gautam Gundaiah, Krishnan, M
MS§ Arun N, Kalyanikutty K P
{Int.Ph D)
2 Evolutionary and Organismal Biology| Ph D Prasad N G
3 Molecuiar Biology & Genetics Ph D Mehd Jarmal Dar
4 Engineering Mechanics M S (Engg.) Antina Ghosh
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2. Discussion Meetings / Workshops
The following discussion meetings/workshops were supported by the Centre during 2005-2006.

Indo-UKStem Cell Workshop, [NCASR and NCBS, Aprit 4 — I, 2005, Dr Maneesha indamdar (INCASR), Prof K
VijayRaghavan (NCBS), Prof Azim Surani (CSCH).

Workshop on the ldeas of Science in Heggodu, April 12-14, 2005 Prof Srikanth Sastry and Prof R Narasimha (JNCASR).
Scientific Computation, Numerical Analysis and Application, (Workshop 2), July 4- 15,2005, Prof G Rangarajan, (11Sc)
25 International Symposium on Shock Waves (1SSW25) July 17-12, 2005, Prof K P j Reddy (i1S¢).

international Conference Scientific Computation, Numerical Analysis and Application, July 18 =21, 2005, Prof G
Rangarajan,(11Sc)

National Symposium on Structural Dynamics, Random Vibration and Earthquake Engineering, |uly 22-23, 2005, Prof B K
Raghu Prasad (I1Sc)

National Conference on Case Studies in Geotechnical Engineering (Geopractice 2005), July 25-26, 2005, Prof G L Sivakumar
Babu (1iSc)

International Conference on the Statistical Mechanics of Plasticity and Related Instabilities, August 29- September 2, 2005,
Prof S B Krupanidhi (I1S¢)

International Symposium on Consortium of Students in Management Research (COSMAR) 2005-, September 22-24, 2005,
Prof N | Rao {IISc)

Workshop on Chemistry of Materials, October 1 -3, 2005, Prof C N R Rao (JNCASR)

Frontier Lectures in Chemistry at BHU, October 1618, 2005, Prof C N R Rao and Prof V Krishnan (INCASR)
Science, Technology and Development, October 28, 2005, Prof N | Rao {lIS¢)

Twentyfirst International Workshop on tRNA, December 2-7, 2005, Prof Umesh Yarshney (liSc)

Structural Engineering Convention — 2005 (SECT2OOS),_becelnber 14-16, 2005, Prof B K Raghuprasad (115c)
Education, Research & Universities, December 28, 2005 — January |7, 2006, Dr K Kasturirangan {NIAS)

International Symposium on Crganic Chemistry — Today & Tomorrow, January 5.7, 2006, Prof Uday Maitra and Prof Santanu
Bhattacharya (HSc) ' :

Recent Developments in Metal Oxides and Related Materials, January 9 — |1, 2006, Prof § Natarajan (1ISc)

School on Computational Methods for Materials Science, January 18 21, 2006, Prof S Balasubramanian and Dr Umesh
V Waghmare (JNCASR) and Prof Richard Catlow (UCL, London). '

Symposium on Recent Trends in Research on Spectroscopy and Related Fields, January 18-20, 2006, Profs T Ganguly and
K Rai Dastidar (IACS, Kollata).

Mahabaleshwar Seminar - From Molecules to Networks and Behaviour, January 2006, Prof K§ Krishnan (T1FR, Mumbai)
High School Science Teachers programme at Kolar District, January 3-12, 2006, Prof Arun M Umariji (115¢).

Workshop for college chemistry post-graduate students and teachers, January 23-25, 2006, Prof S Chandrasekaran (115¢)
and D+ Suresh Das {(RRL Trivandrum).

Seventeenth AGM of the Materials Research Society of India, February [3-16, 2006, Dr Poonam Tandon,
(Luclknow University)

Flow Control and Diagnostics, February 19-22, 2006, Dr Sajeer Ahmed {NAL}.
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International Symposium on Glycans on Proteins and Lipids: Implications in Ceftular Functions and Evolution and Workshop
on Molecular Characterization of Glycoproteins & Glycolipids & Their Interactions with Lectins and Receptors, February 22-
26, 2006, Prof A Surolia (I1Sc)

Conference and Workshop on Analyses & Applications, March 14-23, 2006, Prof G Rangarajan (HSc).

3. Colloquia
The Engineering Mechanics Unit organised following colloquia on Fluid Dynamics this year:

Arrested coarsening in binary fluid mixtures: Shear flow and nano-colloidal additives, Dr. Rongjoy Adhilari, University of
Edinburgh, UK, August 17, 2005

Reverse heat transfer over the Arabian Sea due to natural aerosols and hydrodynamic instability, Prof. G. S. Bhat, IS¢,
Bangalore, August 31, 2005

Formulation of the problem of sonic boom by « maneuvering aerofoil as a one parameter family of Cauchy problems,
Prof. Phoolan Prasad, l1Sc, Bangalore, September |4, 2005.

A mathematical model of explosive growth of a vapour bubble, Dr. Kausik S. Das, University of Strathclyde, Giasgow,
« Scotland, September 19, 2005

Density measurements using the background oriented Schiieren technique, Dr L Venkatakrishnan, National Aerospace
Laboratories, Bangalore, September 28, 2005,

Grid-free methods for compressible flows, Dr C Praveen, National Aerospace Laboratories, Bangalore,
November 9, 2005,

Double diffusive finger convection, Dr K R. Sreenivas, JNCASR, November 30, 2005,
Boundary layer stability in flow past a cylinder: Effects of transverse curvature, Dr N Vinod, [INCASR, January 25, 2006,

Effect of wall heating on instability and transient disturbance growth in channel flow, Dr A Sameen, |NCASR,
February 1, 2006,

Weighted least squares kinetic upwind method through matrix conditioning, Prof S M Deshpande, Senior Associate, [NCASR,
Fabruary 7, 2006, ' B

Dynamics of Foams, Dr Kapilﬁ_njan Krishan , School of Physics, Georgia Institute of Technology, USA, February 28, 2006.
Numerical mathematics, Prof A S Vasudevamurthy, TIFR, Bangalore, March I, 2006.

Transitiens on swept leading edges, Prof Roddam Narasimha, Chairman, Engineering Mechanics Unit, INCASR,
March 22, 2006. o

Dynamics of smectite clay filled systems, Dr Yogesh M Yoshi, IT Kanpur, March 29, 2006.

4. Special Lectures :
Rajiv Gandhi Science & Technology Lecture (11" in the series) :

The coming revolutiens in fundamental physics, Prof David Gross, Nobel Laureate, Director, Institute of Theoretical
Physics, University of California, Santa Barbara, USA, February 6, 2006.

The Isaac Newton Lecture: .

String theory and the coming revolutions of fundamental physics, Prof David Gross, Nobel Laureate, Director, Institute of
Theoretical Physics, University of California, Santa Barbara, USA, February 7, 2006.

Patenting inventions around the world, Mr R Muralidharan, Trade Mark and Patent Attorney, Mfs Krishna and Saurastri
Associates, Bangalore, March 23, 2006.

| Report 2005-2006




5. Endowment Lectures
DAE-Raja Ramanna Endowment Lectures In Physics:

Dynamics of Surfactant Solutions : Superdiffusion and Rheechaos, Prof A K Sood, Indian Institute of Science, Bangalor May
4, 2005.

Liquid Crystals made of Banana shaped Molecules, Prof N V Madhusudana, Prof & Dean, Raman Research Institute,
Bangalore, May 4, 2005.

C N R Rao Oration Award Lecture :

Malaria :Understanding Plasmodium falciparum bicchemistry, Prof Hemalatha Balaram, INCASR, August |0, 2005.

Prof. V. Ramalingaswami Memorial Lecture:

Mutation, Recombination and Evolutionary Biotechnology, Prof Miroslav Radman, Professeur et Directeur, Faculte de
Medicine - Necker, Universite Paris, Paris, France, December 2 I 2005.
ISRO-Satish Dhawan Lecture:

+

Growth, Equity and Poverty : What are the Prospects, Shri Montek Singh Ahluwalia, Deputy Chairman, Planning Commission,
Government of India, December 27, 2005 B

AV Rama Rao Foundation Lectures in Chemlstry

Studies on the synthesis of Thlasugars Prof S Chandrasei<aran Indian Institute of Science, Bangalore,
February 6, 2005. :

Understanding the growth process of sem:conductmg nanoparuc es, Prof D D Sarma, Indian Institute of Science, Bangalore,
February 16, 2005,

6. Lectures delivered at the Aﬁnnual Faculty Meeting by Faculty/Hon. Faculty
Multifersaic oxides - Dr A Sundaresan A .

Ultra-low dimensional ferroélectrics - Prof S B..Kru;z.inid.h'.

lLinear and nonlinear causalltym measures - Prof G Rangara]an

Mycobacterium tuberculosis : Molecular epadem:ology new diagnostlcs and drug discovery - Dr Syed E Hasnain

Rafts, nanoclusters and endocymc pathways of GPI- anchored protems — Dr Satyajit Mayor
7. Seminars
The following seminars were held durlng 2005 2006

HIV drug resistance : Trials, tribulations. . and tr:umphs Dr Anita Shet, Rockfeller University, USA, April |, 2005,

Vortex Methods for 2D incompreééible.ﬂufd flow simulations , Dr Prabhu Ramachandran, Indian Institute of Technology,
Madras, April 6, 2005.

Nonequilibrium dynamics in the complex Ginzburg-Landau equation, Prof Sanjay Puri, Jawharlal Nehru University, Delhi,
April 7, 2005,

Rayleigh-Benard convection near critical point, Prof | K Bhattacharya, Indian Association for Cultivation of Science, Kolkata,
April |1, 2005.

A robust primate social niche emerges from conflict management and network structure, Dr Jessica Flack, Santa Fe Institute,
USA, April |5, 2005,

Jawaharlal Nehru Centre For Advanced Scientific Research




Rainfall in a critical atmosphere, Dr Ole Peters, Santa Fe Institute, USA, April 15, 2005.

Significance of Einstein’s Work on Brownian Motien, Prof N D Hari Dass, Institute of Mathematical Sciences, Chennai,
April 21, 2005,

Scattering, bound states and thermal rates: o spectral filter approach, Dr Amrendra Vijay, University of Houston, Texas,
USA, May 13, 2005,

Alpha barrel assists beta barrel, Dr MV Krishnasastry, National Centre for Cell Science, Pune, May 13, 2005.

Bicmineralization: An inspiration for Biomimetic/Bio-inspired materials synthesis, Dr Ajikumar Parayil, Singapore-MIT Alliance,
Singapore, May 25, 2005,

Change in face and phase in Oncology, Prof K S Gopinath, Bangalore Institute of Oncology, Bangalore, May 27, 2005.

Conductivity in the insulating phase ofreguiw and dfsordercdgmnuiar mietal arrays, v Vilkram Tripathi, Cambridge University,
UK, May 27, 2005.

Multiscale simulations in nano-structured materials, Dr Saroj K Nayak, Rensselaer Polytechnic nstitute, New York,
June 17, 2005.

Materials Science Software, Dr Mori, Accelrys, Japan, july |, 2005,

Physics of semiconductor nanostructures and ballistic electrophotonics, Prof Verkatesh Narayanamurti, Harvard University,
July 8, 2005.

Transport phenomena in (charged) colloids: A hybrid MD-LB method with hydrodynamic interactions, Dr Apratim Chatterjee,
Johannes-Gutenberg-Universitaet, Mainz, Germany, July 20, 2005.

Polymers as biomaterials: Tissue engineering and drug delivery applications, Dr Dhirendra S Katti, Indian Institute of
Technology Kanpur, July 22, 2005,

Variety is the spice of life: Natural variation in flowering responses of Arabidopsis thaliana, Dy Sureshkumar Balasubramanian,
Max-Planck Institute for Developmental Biology, Germary, july 29, 2005,

Small brains, smart minds: Vision, navigation and .’ cogmtmn in honey bees Prof M V Sr:nwasan Australian National
University, Australia, August 8, 2005. SREREN

Dynamics of area preserving polymer rings, Dr Arti Dua, Max Planck Institute for Polymer Research, Mainz,
August 16, 2005.

Separating the broin fram the heart, Prof Prabhakar G Vaxdya NiAS Bangalon e, August 25, 2005,

How many wasps to pollinate figs? Resolving the concept of smutualism, Prof K N Ganeshaiah, UAS, Bangalore,
September |, 2005, )

Photoemission electron microscopy (PEEM) Dr Stefan Heun Laboratono Nazionale TASC INFM-CNR, ltaly,
September 8, 2005,

An ergodic scheme for the vortex discretized flows, Dr Bharat Khushalani, University of Southern California,
September 9, 2005.

Understanding the regulatory roles of transcription factors with unidentified functions, Prof Alira Ishihama, Hosei University,
Japan, September 14, 2005,

Oxide multiferroics: Design, structure and properties, Dr Mangala Prasad Singh, Laboratoire CRISMAT, France?
September |6, 2005.

Immune response and evasion during viral infection, Dr Anindya Dasgupta, Howard Hughes Medical Institute, Yale University
Schoo! of Medicine, USA, September 19, 2005.




Computational studies of chemical and biological systems: A molecular dynamics perspective, Dr Savyavani Vemparala,
University of Pennsylvania, Philadelphia, September 19, 2005.

Transport and optical properties of heavy electron materials: Theory and experiment, Prof David E Logan, Oxford University,
UK, September 21, 2005,

Dissecting metabolome diversity and chemical complexity of Myoco-bacteriym tubercutosis Dr Rajesh Gokhale, National
Institute of mmunology, New Delhi, September 21, 2005.

Importance of materials science in the development of novel antimicrobial sitver films as therapeutic agents for wound
dressings, Dr Sudhi Sant, Fwin Technologies Inc, USA, September 22, 2005,

Modulating magnetic behavior in organic and inorganic compounds: A synthetic perspective, Dr Prasanna Ghalsasi, University
of Wyoming, USA, Septernber 26, 2005.

Electrical hyperexcitation of neuronal membranes uncouples oscillations in the circadian pacemaker circuit, Dr V Sheebha,
New York University, USA, September 29, 2005.

Entrainment: From the FRQ-less clock in Neurospora to social jet-lag in humans, Prof Till Roenneberg, Ludwig-Maximilans-
University, Germany, Cctober &, 2005.

Computational physical chemistry and molecular modeling of polymers, Dr LJ Natarajan, National Chemical Laboratory,
Pune, October |1, 2005,

Jack of oll trades: The many evasive faces of the HIV Nefprotcm’ Dr Satyajit Rath, National Institute of Immunology,
New Dethi, October 14, 2005. :

Superconductivity and the rattling of alkali metal atoms in the beta-pyrochlore oxide AOs,0,, Dr Hiroi Zeniji, University of
Tokyeo, |Japan, October 24, 2005.

Optical properties of gold organosol: Exploitation of its lecal lized surface plasmon resonance (LSPR), D Sujit Kumar Ghosh,
Raidighi College, West Bengal, October 24, 2005.

Materials on a knife's edge: NaxCoO and NaxCoO xyH 0, Prof David Singh, ORNL, USA, October 24, 2005.

Fuel cells: Many materials chaﬂcnges and opportumttes Pl of Fr anc%s] DlSalvo Coz nedl Unwelsny, New York,
November |, 2005. . S .

Griffiths phase in unconventional quantum haH eﬁ’ect D| Ra;esh Narayanan Insutute for Nanotechnology, Karisruhe,
Germany, November 2, 2005. ; :

Mathl and Atonal in proprroceptron and heanng, Prof Hugo Be]ien ‘Howard Hughes Medical Institute, Baylor College of
Medicine, Texas, November 8, 2005,

One-step synthesis of Pt and Au nanopartrc,‘es usmg fameHar phases Dr Rema Krishnaswamy, Laboratoire de Physique
des Sclides, November 9, 2005. = RS

Advanced materials for organic electronics, Dr Satish Patil, University of California Los Angeles, November 23, 2005.
Hydraulic jumps, Dr Arnab Rai, Harischandra Research nstitute, Allahabad, November 28, 2005.

Differential cross-talk between spectrin and variant hemoglobins: Implications in hemoglobinopathy, Dr Abijit Chakrabarti,
SNIP Kolkata, December |, 2005.

Transport properties of La0.6Pb0.4MnO3 grain boundaries and peak effect in type-li superconductors, Dr Prasanta
Chowdhury, Bhabha Atomic Research Centre, Mumbai, December 7, 2005.

A nanometer-scale spectroscopic study with photoemission microscopy, Dr Stefan Heun, Laboratorio Nazionale TASC
INFM-CNR, Basovizza, ltaly, December 8, 2005.

Malecular understanding of cytokinesis. Dr Lakshmikanth Gandikota, Stanford University School of Medicine, USA,
December 9, 2005.

Jawaharlal Nehru Centre For Advonced Scientific Research



Synthetic MWNT based Gecko Foot-hairs from multiwalied carbon nanotubes, Prof Ali Dhinojwala, University of Akron,
USA, December 13, 2005,

Polyatomic anions and networks in alkali -metal salts of the triel family (Ga, Tl} in solid state systems, Prof|D Corbett's,
Decernber 14, 2005,

Influence of HLA polymorphisms upon intracellular assembly and trafficking of MHC class | molecules, Dr Malini Raghavan,
University of Michigan Medical School, USA, December 16, 2005 {(MBGU Guest lecture).

Synthesis, surface chermnistry and Bio-analytical application of nanomaterials, D Nikhil Ranjan Jana, Institute of Bioengineering
and Nano Technology, Singapore, December 19, 2005.

Materials design from multiscale simulations: From fundamental electrochemistry to tailor-made electrocatalysts, Dr Chandra
Saravanan, Nanometrics, USA, December 20, 2005,

Mathematical models for pest management, Dr Samit Bhattacharyya, University of Calcutra, December 22, 2005.

Decoding the cell-cell communication at the maternal-fetal interface, Dr Rupasri Ain, Kansas School of Medicine, Kansas
City, December 22, 2005, ' o T

Dynamic projection on Feshbach molecules: a probe of pairing and phase fluctuations, Prof Ashvin Vishwanath, University
of California at Berkeley, USA, December 23, 2005. '

Dynamical properties of proteins: a new dpproac_:h, Dr Arun Setty, December 23, 2005,

Physics in life science - Cross-disciplinary convergence in ac_tioﬁ. Dr Bala S Manian, ReaMetrix, Bangalore, December
26, 2005, ' -

Phonons, phase transitions, and negative thermal expansion in network structures, Dr A K Arora, IGKAR, Kalpakkam,
December 28, 2005,

Semiconducting ReSi, thin films grown on Si(00): Their epitaxy and their infrared photoresponse, Prof John E Mahan,
Colorado State University, Fort Collins, USA, January 3, 2006.

Structural basis for the proteins.involved in histone code recoghition and protein degradation, .Dr B Padmanabhan, Riken
Institute, Yokoharma, Japan, January 4, 2006. - e

Role of tissue-tissue interactiohs_ and morphogens in skele_ral'diﬁ"erentiation, Dr Ami_taﬁha Bandyopadhyay, Harvard Medical
School, USA, January 9, 2006. - SR : ' L

Intrinsic and extrinsic control of stem cells in the nervous system, Dr Robin Lovell-Badge, MRC National Institute for
Medical Research, January 9, 2006. - =" - : IR

Dynamics of gel-forming systems, Dr Walter Kob, Laboratoire des Colloides, Universite Montpellier |,
January 10, 2006. e ' -

Patterning of the embryonic chick retina; A tale of two signaling molecules, Dr Jonaki Sen, Harvard Medical School, USA,
January 11, 2006, B

Micro X-ray powder diffraction Ab_—.f'n.itio structure solution from microgram samples, Dr N § B Bhuvanesh, Texas A&M
University, College Station, Texas, January | |, 2006.

Inevitable life, Prof Eric Smith, Santa Fe Institute, New Mexico, USA, fanuary 16, 2006.

Strong-fragile dynamic crossover in systems with a liquid-liquid phase transition, Dr Pradeep Kumar, Boston University?
Boston, January 17, 2006.

Maldi TOF TOF technology for expression proteomic analysis, Dr Uwe Rapp, Brucker Daltoniks, Germany,
January 25, 2006,

Raman studies of proteins, Prof V | Davisson, Purdue University, January 26, 2006,




Dynamic porous framework: Functionalities based on their regularity and flexibility, Or Tapas Kumar Maji, Kyoto University
(Katsura Campus}, japan, February |, 2006.

The structure of a flavin debendent thymidylate synthase from Mycobacterium tuberculosis and battles with Peroxin battles,
Dr Parthasarathy Sampathlumar, Howard Hughes Medical Institute and Department of Biochemistry, University of
Washington, Seattle, USA, February 6, 2006.

RSC Publishing, why, where and how?, Dr Robert Eagling, Dr Neville Reed and Dr Graham Mc Cann, RSC Publishing,
February 6, 2006.

Spirai evolution in confined geometry, Dr Madhav Ranganathan, University of Maryland, February [0, 2006.

Genetic and immunologic predictors for preterm birth, Prof Surendra Sharma, Deputy Director, Centre for Biomedical
Research, Brown University, USA, February 17, 2006.

The role of retinoid signaling in regulating mammalian male .germ cell differentiation, Prof Debra | Wolgemuth, Professor of
Genetics and Development, Columbia Uhiversity Medical Centre. New Yorl, February 27, 2006.

Dynamics of Foams, Dr. Kapilanjan Krishan, School of Physu:s Geonglalnstltute of Technology, Atlanta, GA - 30332,
USA February 27, 2006.

An investigation of the vortex dominated flow field around an osd’}!ating airfoil, Dr Sunetra, Sarkar, Technical University of
Delft, The Netherlands, February 27, 2006,

Pofymensamon of fullerene C60 under hfgh pressure and hlgh temperature Dr N § Kini, Hiroshima University, lapan,
March 2, 2006, . .

New generation Maldi Tof MS for Proteomtcs Dr Emmanuel Rapkits, Product Manager, Kratos Analytical, U K,
March 7, 2006.

On the evolution of insect wings, v LS Shasl‘!idh_am, Centre for Cellular and Molecular Biology, Hyderabad,
March 10, 2006

Structure and function of nucleslin, a major nuclealar protein, Pr o! Philippe Bouvet, Ecole Normale Superieure, Directeur
du Laboratoire |oliot Curie, Membre del’ |ﬂStltut Umversmalre de France France, March 13 2006

Electronic and chemical changes of the Cu(OO!) surface mduced by Iocai fattice stram Pl of Fumao Komori, University of
Tokyo, Japan, March 20, 2006, SR

Impacts of Nanotechnology in the 21st Century, Prof M|Idred S Dresselhaus Massachusetts Institute of Technology,
Cambridge, March 2[, 2006. : :

Neutral free radical based organic m.at.err'af's.: New approach_tow'drds magnetic conductors and superconductors, Dr Swadhin
K Mandal, University of California, Riverside, USA, March 22, 2006.

Large eddy simulation of reacting turbu!ent shear Iayers usmg exphc:t f.'termg, Dr Inga Mahle, TU Munchen, Germany,
March 23, 2006.

8. Conferences

International Meeting on “Recent developments in metal oxides and related materials” , 11Sc and JNCASR,
January 10, 2606.

indo-European Thematic Workshop on computational materials science, February 20-23, 2006, Conveners: Dr Umesh V
Waghmare (JNCASR) and Prof D D Sarma ()ISc).
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EXTENSION ACTIVITIES

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

The Centre offers summer fellowships for two summer months to bright undergraduate and M Sc students (renewable
for a second year for selected students). Every year | 20 - 150 feliowships are offered. Out of this, fifty fellowsiiips are
supported by the Department of Science Technology, Government of India, fifteen by the Rajiv Gandhi Institute of
Contemporary Studies, New Delhi and the rest by the Centre. For the year 2006, |30 students were selected.

The following is the fist of institutions where students have been placed so far.

Advanced Centre for Treatment, Research and Education in Cancer, Mumbai
Banaras Hindu University, Varanas;

Bose Institute, Kolkata

Central Drug Research Institute, Lucknow

Central Electrochemical Research Institute, Karaikudi
Centre for Cellular and Molecular Biclogy, Hyderabad
Centre for DNA Fingerprinting & Diagnostics, Hyderabad
Guru Gobind Singh Indraprastha University, Dethi
Gurunanak Dev University of Amritsar, Amritsar
Harishchandra Research Institute, Allahabad.

Indian Association for the Cultivation of Science, Kolkata
Indian Institute of Chemicat Biology, Kolkata

Indian Institute of Chemical Technology, Hyderabad

Indian Institute of Science, Bangalore

Indian Institute of Technology, Chennai

Indian Institute of Technology, Delhi

Indian institute of Technology, Kanpur

Indian Institute of Technology, Mumbai -

Indian Statistical Institute, Bangalore

Institute of Genomics & Integritive onlogy Delhs

Institute of Microbial Technology, Chandigarh "
Jawaharial Nehru University, New Delhi '

lawahartal Nehru Centre for Advanced Scientific Research Bangaiore
National Aerospace Laboratory, Bangalore :
National Agriculture Research Institute, Pune

National Centre for Cell Science, Pune i
National Centre for Biological Sciences, Bangaiore
National Centre for Genome Research, Delhi

National Chemical Laboratory, Pane -+

National Institute of Immunology, New Delhi

National Institute of Oceanography, Goa

Nicholas Pharmaceutical Research Institute, Mumbai

Pt. Ravishankar Shukla University, Raipur

Rajiv Gandhi Centre for Biotechnology, Thiruvananthapuram
Raman Research Institute, Bangalore

Regional Research Laboratory, Thiruvananthapuram

Saha Institute of Nuclear Physics, Kolkata .
5 N Bose National Centre for Basic Sciences, Kolkata

Tata Institute of Fundamental Research, Mumbaij
Tuberculosis Research Centre, Chennai

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 Scholars

Ms Anne Poduska
Cornell University, USA

Mr Leejun Kim
SKK University, South Korea

3. Visiting Fellowships

The Centre offers Visiting Fellowships to research scientists in educational institutions and R&D laboratories, tenable
for 2-3 months, to work with the faculty and honorary faculty of the Centre.

The foliowing were offered Visiting Fellowships durin.g. 2005 - 2006 to work at the institutions as indicated below:

Name and address of the - "Collaborating with
visiting scientists ' '
Dr P Nagendra R o © . Prof CNRRao
Senior Scale Lecturer ' DLV e CPMU, JNCASR

Bharathi College
Maddur Taluk, Mandya.

Dr Mitan Kanti Naskar o L :':_ " Prof C N R Rao

Technical Officer ' - CPMU, INCASR

Central Glass & Ceramic Research insticute S :

Kollaata. :

Dr Mallikarjun N Shakarad : PR i :Prof Tapas Kumar Kundu

Facuity Fellow : _
Poornaprajna Institute of Scientific Research -
Devanahalli, Bangalore.

'MBGU, JNCASR

Dr S Ravichandran : o P . Prof Hemaiathé Balaram

Lecturer g A ~ MBGU, INCASR

Annamalai University, Tamiinad'u_._. K ' : ) SRR

Dr M K Unaikrishnan o |1 Prof Raghavendra Gadagkar
Addt, Professor ' T ‘Centre for Ecological Sciences
College of Pharmaceutical Sciences o ... Indian Institute of Science
Manipal. Cel ..o . Bangalore

Dr Rajeswari Sheshadri Conl © " Prof R Marasimha

Assistant Professor : Prof Rama Govindarajan

Sir M Visveswaraiah Institute of -« EMU, [INCASR

Technology, Bangalore.

4, Project Oriented Chemical Education (POCE)

The Project Oriented Chemical Education, (POCE) programme was initiated in 2004 to give an opportunity to talented
undergraduate students to explore their potential and to stimulate genuine interest in science, while motivating them
to pursue scientific career, and has now entered its third year. The positive impact of the programme on these students
(created during this short span of time) is quite visible. One of the POCE-2004 students has published a scientific paper
in an internationally reputed journal and one student of POCE has got an award in the poster presentation during the
annual in-house symposium,

Jawaharlal Nehru Centre For Advanced Scientific Research




Our efforts to reach more number of students and to adjust our academic calendar (to suit a majority of the students)
have yielded results. The ten students selected for POCE ~2005 summer programme are from six different universities.
During their short mid semester break almost all the students of POCE-2005 (first year) worked on small projects
under the guidance of faculty members,

The advertisement for summer programme of POCE-2006 appeared in print media and the Center’s webh and the
response is good. 10 students from different colleges of six universities across the country have been selected for this
programme for the year 2006.

5. Project Oriented Biological Education (POBE)

fn 2006, the Centre has initiated the Project Oriented Biological Education (POBE) programme for undergraduate
students. The programme will be conducted during summer for a period of 6 to 8 weeks and is conceived of as an
adjunct to, and not a replacement for, the body of factual information students typically imbibe during their undergraduate
curriculum in biclogy. In POBE, the focuss is on equipping students with the conceptual, experimental and inferential
tools that will help them in subsequent research work, The students are introduced to an integrated view of living
systems, highlighting common underlying concepts and mechanisms, and emphasizing that interesting questions in
biology can be approached simultaneously at various levels of structural organization, using a whole range of tools and
«techniques. Practical work is integrative and emphasizes the use of modern tools, data analyses, and experimental
design to solve problems. The students will undertake a research project in their second and third years, under the
direct supervision and mentoring of faculty members of the Centre, The response of the |0 students selected for
POBE in 2006 has been excellent. .~ - : '

6. Science Education Programme
National Science Day

fn the celebration of National Science Day on February 28", 2006, about |10 students and | | teachers from 10 local
schools participated. The programme consisted of lectures on and exparimental demonstrations of the scientific principles
underlying topics ranging from modern aerospace, superconductivity and intriguing phenomena relating to the dynamics
of fluids to DNA, HIV/AIDS, development of vascular systems and malarial parasites. These illuminating events designed
and executed carefully by some of the Centre’s faculty, students and research staff, must have excited the curiosity of
school children. Later, the students and teachers visited a few Biology laborataries at the Centre and had an opportunity
to take a glance at current research activities, Active participation of the faculty, students and research staff made this
programme a great success, | T ' e




RESEARCH PROGRAMMES

l. Research Areas

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

e
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Chemistry of Materials

Molecular Modeliing of Materiais

Raman Spectroscopy, Brillouin Scattering and High-Pressure Research

Nanomaterials and Catalysis

Experimental Nonoscience, Electronic Charge Density from Molecular Crystals

Organic Electreonics and Optoelectronic Device, Physics and Photophysics, Solution processing and
Patterning, Soft Matter and MHard Propertieé, Biophotonics

Synthesis and Study of Novel Functional Ox:des Superconductivity, Magnetism and Ferroelectricity
Aerospace and Atmospheric F*'lutd Mechanlcs

Computational Fluid Dynamics

Complex Fluids : From ‘Microscopic’ to Hlerarchlcal Meodelling

Flow Instabitities and Transition to Turbulence - -

Fluid Mechanics and Meat Transfer :

Dynamics, Rheology and Stablllty of Complex Fluxds

Chronobiology and Animal Behavnour :

Evolutionary Genetics : ' :

Small population and Metapopulatton dynamlcs

Neotectonics and Environmental Geo!ogy o

Chromatin Biology and Genomics -

Understanding the Molecular Genetsc and (.eliular Mechanisms of Human Diseases

Protein Engineering and Molecular-Par asmoiogy

Molecular, Genetic and Developmental Analysns of the Cardiovascular Systern

Transcription Regulation in Humans with’ Specual Emphasw on Dlseases Rk

HIV-| Pathogenesis, MolecularBology and Emmunology SR
Mechanism of Chromosome Segretatlon A Molecutar Approach S
Plasmodium falciparum : Functlonai Genomlcs of Metabiic Pathways Antimalarial Drug Development and
Meolecular Epidemiology : CE i

Equilibrium and Noneqmi]brlum Statlsttcai Mechanlcs of Condensed Matter and Gther Complex
Systems AT : D

Condensed Matter Theo:‘y Ab initio investigatlons of l.ow Dimensional Systems

Advanced Quantum Theory: From Molecules to Extended Matex ials

Dynamics and Phase Transformattons in Dlsordered Systems Liquids, Glasses and Biomolecules
Computational Materials, Theory From Electronic Motion.to Macroscopic Properties of Materials
Isolation and Structure Determmation of Unusua Peptldes from Fungal Sources

Effect of Signal Peptrde on the Stability and Folding Kinetics of Maltose Binding Protein

Design of Temperature Sensitive Mutants

Total Synthesis of Complex Bioactive Natural Products

Cationic Surfactants, Novel Lipids and Nucleic Acid Analogs

Bile Acid Chemistry

Electronic Structure, Especially Strongly Correlated Electron Systems
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2. Research Facilities

The Centre has procured the following research equipment/facilities during the year 2005-2006.

Sorvall Evolution RC Refregerated Centrifuge

Dam5 Drosophila Activity Monitor (2)

Nikon Stereozoom Microscope

Basic FEG Scanning Electron Microscope

UV VIS Spectrophotometer

Leica Digital Live Image Camera

Quantachreme Adsorption Unit

Zeta Sizer Nano Z5 Particle Size Analyzer

Labram HR Visible Raman System

Olympus Fiuorescence {lluminator

Olympus Trinocutar Microscope & Inverted Mlcroscope
AB| Prism 3730 DNA Analyser :
Heraues Co2 Incubator Heracell 50

Refrigerated lncubator Shaker RS

Jutabo Refrigerated & Heating Circulator :

NVTé5 Rotor Assy, Type SW4 1§, Tube Topper,Quick. Seai Tube
Precision Workstation Ferroelectric Test System

Model Fluoro Max-3 Compact Spectrafluorometer ..
Cell Harvester, Pressur Vac, Filter Mats

Protein Purification and Characterization Setup.

Hitachi Model U2810 Double Beam Wave Length
Obijectives for Existing Niken Trinocular M;croscope
Single Longitudinal Mode! Green Laser-

| 7MW Red Polarised He-Ne Laser with Power Suppiy
EGI 120 Paraffin Dispenser with Integrated Hot Plate
Eppendorf Centrifuge 5415R 230v/50- 60%12 W/O Rotor
Scroli Pump for PPMS System

Miiliq Biocell Water Purification System (2

leica Stereo Microscope .

Cold Light Source with Goose Neck .- : S
Uttrospec 2100 PRO UV Visible Spectrophotometer i
Benchtop Refregerated Incubator Shaket (3
Single Crystal X Ray Diffractometer CRBtE
Zeta Probe GT 1 G
Green Laser 315m- ISO OEM System
Wheaton Cell Optimizer System with Accessones

Mini Lamp Annealer Modef Mila with Accessories -+

Model Ft 1039, 450w, Ozone Free Xenon; Lamp s
Gene Amp PCR System 9700 . E
Heraeus Table Top Centrifuge with Accessorles
Laser 628 3128, Adapter, Gasket, Plate
Affymetrix Genechip System 5
Olympus Inverted Trinocular M:croscope _

Sorval Super T21 Refregerated Table Top Centrifage
Geldoc XR Upgrade ‘-

Linkam UK Make Stage: Model TAMS

Thermal Transfer System™ ™~

Ultraflux I Maldi Time of Flight System

Ultraspee 2100 PRO, Standard

lce Flaking Machine FM 251

Hybridization Systemn Model HYB4

Focussed Microwave Synthesis System

300W Full Spectrumn Solar Simulator

Transblot SD Scan & Accessories

Cobolt Blues TIM Laser 25mw

High performance computer systems

Computer Cluster with 32 Nodes
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3. Sponsored Research

Si.No.

Investigator

Title

Funding Agency

Duration

14,
{5.

C.N.R. Rao
CNRRao

Namita Surolia

Maneesha S Inamdar

Hemalatha Balaram

Tapas Kumar Kundu

Tapas Kumar Kundu

G U Kulkarni

Swapan K Pati

Rama Govindarajan

K R Sreenivas

Anuranjan Anand

Materials based on transition metal
oxides

Collaborative projects between
JNCASR & DRDO

Fatty acid biosynthesis in Malaria
Parasite Plasmodium falsiparum as
target for developing novel anti-
Malarials.

Functional analysis of identified gene
trap clones in blood vessel formation
studies on embryonic stem cefls and
chimeric mice. '
Plasmodium falciparum hypoxanthine
guanine phosphoribosyltransferase
and adenylosuccinate Synthetic:
Targets for ant;maiarlal drug
development. :

Sc_reenmg _of cancers rﬁahifesting altered
histone Acetyl-transferases (HATs) &
(HEACs) function & research for inhibitors
of these enzymes in natural products as
ther A|')("UI'IC 'ggmm‘s :

Role of positive cofactor 4 (PC4} in
Transcr iptlonai Regulatlon dlseasc,s

Investigation of: propertxes and
phenomena exhibited by -
Nana-materials, nano—fabncauon, '
1|thography & related aspects.

Prediction of new organic chromophore

. and biochromophore opt|cal limiters

'Secondary mstab:!itles of wscosuty-

stratified flows .o

Research mfrastructure fo: hlgh premsnon
measurements in fluid:-mechanics ..~

:Deafness in'lndia’s Anretwork mission
" ‘towards understanding the genes and

o -mutations and their clinical outcomes

Namita Surolia

C NRRao

Anuranjan Anand

iK S Narayan

Purification of anti-malarial compound
from indian Herbs & Elicidation of their
mode of action in Plasmodium falciparum

Geography, Learning Science & books

Molecular genetic basis of hot water
epilepsy

Development of semi-conducting polymer
based DAE devices for spatially resoived
photocurrent

DAE (BRNS)
DRDO

DBT

DST

DBT

DABUR,DST

D5ST

- DST

CSIR
DRDO
DRDO

DBT

ICMR

DSERT
ICMR

DAE

4 years
4 years

3 years

3 years

3 years

3 years

3 years

3 years

3 years

2 years

2 years

3 years

3 years

3 years

3 years




19,
20,

21

22,

23,

24,

25

26.

27.

28,
25,

30.

3L

32,

33.

34.

35.

S Bafasubramanian

Swapan K Pati

Srikanth Sastry
Srikanth Sastry

K'S Narayan
Ranga Uday Kumar
R Narasimha

K § Narayan

Umesh V Waghmare

Co-ordinated by

Maneesha S [namdar

C N R Rao

Hemalatha Balaram

Ranga Uday Kumé’f}:

Hemalatha Balaram -

Ranga Uday Kumar

Ranga Uday Kumar

Amitabh Joshi

MRS Rao

- Computer simulations of aqueous protein

solutions: A study on the role of biological
water

Electronic transport in molecular nano-
systems
Swarnajayanthi Fellowship

Understanding the fandscape of glass
forming systems

Polymer based photo detectors and
Development of pixilated line sensors

Efficacy and safety evaluation of siddha
Medicines HIVS-2003 fOI HIV/AIDS

Research Proglamme on Flow
Instabilities

Interfacial process'.e's in conducting
polymer-bacteriochodhopsin structures

Electroactive Polymehé (EAP) and
Composites — The DuPont Young
Facuity Programme :

F’ostdoctoral Fellowshlp m Nano Science
JNCASR and Technology

Genome w;de transcrlpuonal profiling and
Pathway. analys;s in embryonlc stem cells
and the vasculatm R

The Science, Outreach Programme

NMITLI Pto]ect on: ‘imp: oved Genome
Annotation. through a combination of
Machine leamlng and experlmentai methods;
Plasmodium. falc:parum as acase study

Functional Analysss of the NF-kB
Polymorph:sm in the termmai repeat of
HIV-1 subtype Cvrruses : i

Molecular dlssectlon of the purme salvage
“Pathway in ‘plasmodium, falc:parum

Essentially of HGPRT, IMPDH and ADSS
in purme necle synthesis. .

lmmunological and rholecular characterrzatlon
of HIV=1 Tat and long terminal repeat (LTR)

. ~cloned from Indian patient with and without

d_ementla and/or epportunistic infection

"'De'veloping an indigenous and cost effective
- CD4 and CD8 count assy for HIV/AIDS

Towards a realistic model of insect population

growth in the single and metapopulation level:

Drosophila as a model system

Nuclear Import Machinery of Male Haploid
Germ Cells: A study with Transition proteins
TP{ and TP2

DBT

DST

BST
{FCPAR

MIT

DST and

Vedic Drugs Ltd.

DRDO
DRDO

DuPont

DST
DBT

DAE/BRNS
CSIR

' DBT

CSIR
ICMR

DST/MIPL

DST

DBT
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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

2 years

3 years

3 years




36.

37.

38.

39.

40.

41,
42.

43,

44,

46.

47.

48.

49,

50.

5%

52.

Rama Govindarajan
K R Sreenivas

Co-ordinated by
JNCASR

S Balasubramanian

S Balasubramanian

Roddam Narasimha

Maneesha S Inamdar

Tapas Kamar Kundu

Anuranjan Anand

Tapas Kumar Kundu

Shobhana Narasimha

Tapas Kumar Kundu

Ranga Udaykumar

Tapas Kumar Kundu

Maneesha S Inamdar

Namita Surolia

A Sundaresan

lal Nehru Centre For Advanced Scientific Research

An analysis of the vortical density stratified
flows '

Study of turbulent shear flows in Stratified
medium

Unit on Naneo Science & Technology
UNANST-DST

Computer simulation studies of room
temperature ionic liquids

Simulation studies of structure, Dynamics
and solute-solvent interactions in supet-
criticat carbon dioxide

Novel Transition

Expression and Functional analysis of the

Drosophila HOMOLOG of rudhira, A Novel

WD40 Protein involved in Flematopoiesis

Role of multifunctional human transeriptional

coactivator PC4 in Chromatin Organization,
cell cycle and apoptosis in vivo
“National Bioscience Award 2004-05"

Functional Characterization of deafness-
causing mutations at the Connexin-26 gene,

the most common cause of hereditary deafness

in Indian populations

Chromatin modifications (Methyfation,

Acetylation, Deacetylation) — a new target for

Cancer therapy and diagnostics

Effect of Local Environment on Catalytic
Activity — Indo-ftalian Research project
Under the AEGIS of Indo-ltatian POC in
S&T 2005-07 '

Functional genomics of Human Transcri-
ptional cofactors and histone deacetylases-

A special reference to cancer

Pathogenic relevance of Extracefiular tat
in the body fluids of HIV-I seropositive
subjects to disease progression

The Rale of Anti-Cancer DNA Binding
Drugs on Chromatin Organization and
Function

“Training and research facility for human
“embryonic stem and human embryonic

carcinoma cells

X-ray Crystaliographic Analysis of the
Proteins involved in the Fatty Acid
Biosynthesis of Plasmadium falciparum

Atomic Engineering of High to Super-
onductors by layer by-layer deposition
of AcuO2(A=Ba, SR, Ca) infinte layers

NPOL
NPOL
OST
DST

CSIR 3 years

DRDC
CSIR

DBT

NIHH

DBT

DST

ICMR

DBT

DAE

DBT

DBT

CSIR

2 years
2 years
5 years

3 years

3 years

3 years

| year

3 years

3 years

3 years

3 years

3 years

3 years

3 years

3 years



53,

54,

55.
56.

57.

MRS Rao

Anuranjan Anand

S Balasubramanian

Namita Surolia

Namita Surolia

NMITLI Project on "A propsective study

to correlate gene signatures with clinical
outcome of astrocytomas and identification
of potential therapeutic target(s) under the
New Millennium Indian Technology
Leadership Initiative Scheme

Whole Genome-based Studies to Identify
Novel Mclecular Genetic Pathways Causing
Hurman Epilepsy Syndrome - DAE-SRC
Qutstanding Research Investigator Award

Centre for Computational Materials Science

Genetic manipulations and apcoplast
targeting studies with Plasmodium
Type H FAS Proteins

National facility for screening drugs and
their biological effects for Cancer, AIDS
and Malaria

CSIR

DAE

DST
DBT

DBT

3 years

5 years

5 years

3 years

3 years




PUBLICATIONS

The Center has registered a very good progress in its publications. A chart showing the year-wise publication and the
impact factor thereof is appended below:

Bl No. of publications

250 Avg. impact factor

I

200

Average impact factor

100

1

No. of publications

2001 2002 2004 2005

Year

I. Research Publications of Units

() Chemistry and Physics of Materials Unit

I.  Rao CNR, Dan M, Behera G. Chemical design of materials: A case-study of inorganic open-frameworlk
materials. Pure & Appl. Chem. (IUPAC Plenary Lecture), 77, 1655, 2005.

2. Rao CNR, Kulkarni GU, Agarwal VV, Gautam UK, Ghosh M. Use of the liquid-liquid interface for generating
ultra-thin nanocrystalline films of metals, chalcogenides and oxides, J. Colloid Interface Sci. (Feature article),

289, 305, 2005.

3. Rao CNR. Chemical routes to nanocrystals, nanowires and nanotubes. fnt. /. Nanoscience (ICONSAT Keynote),
4,811, 2005.

4. Rao CNR, Deepak FL. Absence of ferromagnetism in Mn and Co doped ZnQ. J. Mater, Chem, 15, 573, 2005.

5. Kundu AK, Rac CNR. Effects of large cation size-disorder on the magnetic properties of the rare earth
cobaltates, La, Ba  CoQ,. Solid State Commun., 134, 307, 2005.

6.  Kundu AK, Seikh MM, Ramesha K, Rao CNR. Novel effects of size disorder or the electronic and magnetic
properties of rare earth manganates of the type, La,, Ln Ba ,MnO, with large <r >, J. Phys. Condens.
Matter, |7, 4871, 2005,

7. Kundu AK, Nordblad P Rao CNR. Non-equilibrium magnetic properties of single crystaffine La ,Ca O,
Phys. Rev. B72, 144423, 2005.
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20.

21

22,

23.

24.

25,

26.

27.

28.

29.

30.

Seikh MM, Chandrabhas N, Cheetham AK, Rao CNR, A comparative study of the electron- and hole-doped
compositions of single crystalline Nd, | Ca MnQO, by Britiouin scattering, Sofid State Sci., 7, 14861491, 2005,

Serrao CR, Kundu AK, Krupanidhi $B, Waghmare UV, Rao CINR. Biferroic YCrO, Phys. Rev.(Rapid Commun.),
B72, 220101 (R), 2005,

Pati SK, Rao CNR. Role of corner-shared spins in determining the magnetic frustration and low-temperature
properties of Kagome lattices. /. Chem. Phys., 123, 234703, 2005.

Sardar K, Rao CNR. AIN nanocrystals by new chemical routes. Solid State Sci, 7, 217, 2005.

Sardar K, Dan M, Schwenzer B, Rao CNR., A simple single-source precurser route to the nanostructures of
AIN, GaN and InN. f. Mater. Chem. {Commun.}, 15, 2175, 2005.

De G, Rao CNR. Au-Pr alloy nanocrystals incorporated in silica fiims. /. Mater. Chem., 15, 891, 2005.

Kalyanikutty K Gundiah G, Govindaraj A, Raoc CNR. Synthesis and characterization of GeQ, nanowires, |,
Nanosci. Nanotech,, 5, 421, 2005.

Kalyanikutty KR, Deepak FL, Edem C, Govindaraj A, Rao CNR, Carbon-assisted synthesis of MgO nanowires
and related nanostructures. Mater. Res. Bull., 40, 831, 2005,

Kalyanikutty KR Gundiah G, Edern C, Govindaraj A, Rao CNR. Undoped and doped ITO nanowires, Chem,
Phys. Lett., 408, 389, 2005,

Gautam UK, Vivel«chand SRC, Govindaraj A, Rao CNR. GaS and GaSe nanowalls and their transformation to
Ga,0, and GaN nanowalls. Chem. Commun., 3995, 2005,

Deepalc FL, John NS, Govindaraj A, Kulkarni GU, Rao CNR. Nature and electronic properties of Y-junction
CNTs and N-doped CNTs obtained by the pyrolysis of organometallic precursors. Chem. Phys. Lett,, 411,
468, 2005, e '

~Gomati A, Vivekchand SRC, Govindaraj A, Rao CNR. Chemically bonded ceramic-oxide coatings on carbon

nanotubes and inorganic nanowires. Adv. Mater,, 17, 2757, 2005.

Vivekchand SRC, Jayakanth R, Govindaraj A, Rao CNR. The probiem of purification of single-walled carbon
nanotubes. Smalf (highlighs) 1, 920, 2005,

Poswal HK, Garg N, Sharma SM, Basetto £, Sikka, Gundiah G, Deepak FL, Rao CNR. Pressure-induced
structural phase transformations in silicon nanowires. J. Nanosci. Nanotech, 5, 729, 2005,

Vivekchand SRC, Kam KC, Gundiah G, Govindaraj A, Cheetham AK, Rao CNR. Electrical properties of
inorganic nanowire-polymer composites. [. Mater. Chem., 15, 4922, 2005.

Gautam UK, Sardar K, Deepak FL, Rao CNR. Soft chemical routes to semiconductor nanostructures.
Pramana- J. Phys, 65, 549, 2005.

Agarwal VV, Thomas R, Kulkarni GU, Rao CNR. A single molecule switch based on two Pd nanocrystals
linked by a conjugated dithicl. Pramana — J. Phys. 65, 769, 2005.

Cheetham AK, Rao CNR. Towards the rational design of open-framework materials, MRS Bull. (Somiya
Award Presentation) 30, 99, 2005,

Behera JN, Rao CNR. Coordination polymers formed by Co(ll) sulfate layers linked by amines of varying
chain fengths, Canadian J. Chem. (dedicated to H. Alper), 83, 668, 2005.

Dan M, Cottereau G, Rao CNR. Open-framework mixed dicarboxylates of lanthanum. Sofid State Sci,
7,437, 2005,

Thirumurugan A, Rao CNR. |, 2-, 1,3-"and |,4- Benzene dicarboxylates of Cd and Zn different_
dimensionalities: Process of formation of the 3D structures. |. Mater. Chem., |5, 3852, 2005.

Behera JN, Rao CNR. Organically templated zinc and thorium sulfates with chain and layered structures, Z.
anorg. allg. Chemie (dedicated to M. Jansen) 631, 3030, 2005.

Dan M, Rao CNR. Metal aminocarboxylate coordination polymers with chain and layered structures, Chem-
Euro. {., 11,7102, 2005,
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3.

32.

33.

34.

35.

36.

38.

39.

40.

41,

42.

43.

44,

45.

46.

47,

48.

49.

50.

Alm S, Reddy B IKariuki BM, Chatterjee S, Ranganthan A, Pedireddi VR, Rao CNR, Harris KIDM, Structural
rationalization of co-crystals formed between trithiocyanuric acid and molecutes containing hydrogen bonding
functionality. Chem-Fure J, 11, 2433, 2005.

Bhargava BL, Balasubramanian S. Dynamics in a room temperature ionic liquid: A computer simulation
study of |,3-dimethylimidazolium chloride. journal of Chemical Physics, 123, 144505, 2005.

Pat S, Bagchi B, Balasubramanian S. Hydration Layer of 2 Cationic Micelle, CILOTARB: Structure, Rigidity, Slow
Reorientation, Hydrogen Bond Lifetime and Solvation Dynamics. fournal of Physical Chemistry B, 109, 12879-
2890, 20065.

John NS, Gundiah G, Thomas PJ, Kulkarni GU. Dip pen nanolithography using colleidal inks. Inter. |. Nanosci,
4, 921-934, 2005,

Datta A, John NS, Kulkarni GU, Pati SK. Aromaticity in Stable Tiara Nickel Thiolates: Computational and
Structural Analysis. J. of Phys. Chem. A, 109, 1 1647-11649, 2005.

Thomas R, Gopalan $, Kullarni GU, Rac CNR. .Hydrogen bonding patterns in the cocrystals of 5-nitrouracil
with several donor and acceptor molecules. Beilstein J. Org. Chem. , 1, 15, 2005.

Agrawal VV, Thomas R, Kutkarni GU, Rao CNR. A single molecule switch based on two Pd nanocrystals
linked by a conjugated dithiol. Pramana 65, 769-775, 2005.

Vijaykumar T, john NS, Kulkarni GU. Resisitless photolithography method for robust markers and electrodes.
Solid state Sciences, 7, 1475-1478, 2005.

Gautam UK, Gundaih G, Kulkarni GU Scanning tunneling microscopy and spectroscopy of Se and Te nanorods.
Solid State Commun, 136, 169-172, 2005.

Rao CNR, Kulkarni GU, Agrawat VV, Gautam UK, Ghosh M, Tumkurkar UG, Use of the liquid-liquid interface
for generatmg ultra-thin nanocwstallme f:ims of metals chalcogenides and oxides. J. Colloid and Interface
., 289, 305-318, 2005. : e

Nagesh K, Kabra D, Narayan K5, Ramaker |shnan S. Modulating phase-separation in blends of MEHPPV-x
with different conjugation lengths. Syn. Met., 15, 344, 2005.

Dutta S, Narayan KS. Spectroscopic. Studxes of ?hotomduced Transport in F’oiymet Field Effect Transistors,
Syn. Met., 15, 328, 2005. - . .

Dutta S, Narayan KS. Photocurrent spectz oscopy under depIetxon mode oftransparent polymer field-effect
transistors. Appl. Phys Lett,, 87, 193505 2005.

Ahmad T, Kavitha G, Chandlabhas N, Gangull AK. Nanostructured barium titanate prepared thtough a
modified reverse mlcellal route: Structural dlstortaon and dielectric.fournal of Materials Research, 20, 1415 -
1421, 2005. :

Dan M, Rac CNR. Building up prdcess .a_nd Zé'ben-fr‘ameworl( metal carboxylates, involving a progressive
increase in dimensionality. Angcw Chem Int. Ed, 45, 281, 2006.

Rac CNR, Behera [N, Dan M. Orgamcally templated metal sulfates setenites and selenates. Chem. Soc. Rev.
35, 375, 2006, L _ .

Thirumurugan A, Avmash MB Rao CNR. 1,2-, 1,3-and 1,4- cyclohexane dicarboxylates of Cd and Mn with
chain and layered str_u_c__t_ur_es Dalton Trans, 221, 2006,

Lee C, Mcllot C, Stater B, Wu G, Harrison WTA, Rao CNR, Cheetham AK. Interplay of thermodynamic and
kinetic factors in the hydrothermal synthesis of hybrid networks: Zinc 4-cyclohexane ~1, 2-dicarboxylates.
Chem. Commun. 2687, 2006.

Seikh MM, Chandrabhas N, Sood AK, Murugavel P Kim MW, Metcalf PA, Honig JM, Rac CNR. A Briliouin
study of the temperature-dependence of the acoustic modes across the metal-insulator transitions in NLO,
and Cr-doped V, O, Solid State Commun. |38, 466, 2006.

Kundu AK, Nordblad P Rao CNR. Spin-glass behaviour in Pr,,Ca  ,CoO, and Nd, ,Ca, ,CoO, [ Solid State
Chem., 179, 923, 2006.




51.

52.

53.

54.

55,
56,

57.

58.

59.

60.

61.

62.

63,

64.

65.

66,

67,

68.

69.

70.

71,

72.

Kundu A, Nordblad P Rao CNR. Glassy magnetic behaviour in the rare earth manganates, Ln Ba, MnQO,
{Ln = Nd or Gd). |. Phys: Condens. Matter., 18, 4809, 2006.

Vivakchand SRC, Ramamurthy U, Rao CNR, Mechanical properties inorganic nanowireg-polymer matrix
composites. Nanotechnelogy, 17, 5344, 2006.

IKhan M, Scod A, Deepak FL, Rao CNR. Nanomotors using asymmaetric nanorods in an optical trap.
Nanotechnology, 17, 5287, 2006.

Bhat SV, Govindaraj A, Rao CNR. Tuning the emission bands of nanophosphors through refractive index of
the medium. Chem. Phys. Lett. 422, 323, 2006.

Biswas K, Rao CNR. Metallic ReO, nanoparticles. §. Phys. Chem., B110, 842, 2006.

Agarwat VV, Mahalakshmi P Kulkarni GU, Rao CNR. Nanocrystaliine films of Au-Ag, Au-Cu and Au-Ag-Cu
alloys formed at the organic-aqueous interface, Langmuir, 22, 1846, 2006.

Rout CS, Govindaraj A, Rao. CNR. Hydrogen sensors based on ZnQ nanoparticles. Sofid State Commun.,
138, 136, 2006,

Ghosh M, Biswas I, Sundaresan A, Raoc CNR. MnO and NiO nanoparticles: Synthesis and magnetic properties.
J. Mater. Chem., 16, 106, 2006.

Kalyanikutty KR Gautam UK, Rao CNR. Ultra-thin crystalline filims of ZnS and PbS formed at the organic-
aqueous interface. Solid State Sci., 8, 296, 2006..

Khan M, Sood AI{, . Mohanty SK, Gupta PK, Arabale GV, Vijayamohanan K, Rao CNR. Optical trapping and
transportation of carbon nanotubes made easy by donation with palledium. Optics Express, 14, 424, 2006.

Gomati A, Rao CNR. Nanostructures of binary nitrides. BN, TiN and NbN, prepared by the urea route.
Mater. Res. Bull. 41, 941, 2006. '

Deepak FL, Govindaraj A, Rao CNR, Improved synthesis of carbon nanotubes with junctions and of single-
walled carbon nanotubes, { Chem. Sci., 118, 9, 2006,

Rao CNR et al, Soft chemical approaches to inorganic nanostructures, Pure. Appl. Chem. (JUPAC Plenary
Lecture), 78, 1619, 2006.

Saharay M, Balasubramanian S. Electron Donor-Acceptor Interactions in Ethanol-CO2 Mixtures: An Ab
Initio Molecular Dynamics Study of Supercritical Carbon dioxide. fournal of Physical Chemistry B, 110, 3782-
3790, 2006, (Professor M.L, Klein Festschrift issue)

Bhargava BL, Balasubramanian S. Intermolecular structure and dynamics in an ionic liquid: A Car-Parrinello
molecular dynamics simulation study of |,3-dimethytimidazolium chloride. Chemical Physics Letters , 417,
486-491, 2006. .

Angappane S, John NS, Kullkarni GU. Pyramidal n.angstructur‘es of ZnQ. J. Nanosci. Nanotech, 6,101-104,
2006. S :

Narayan KS, Rao M, Zhang R, Maniar P Control of Single-Wall-Nanotube Field-Effect-Transistors via indirect
Long-Range Optically-Induced Processes. Appl. Phys. Lett., 2006.

Gupta D, Kabra D,. Nagesh K, Ramakrishnan §, Narayan KS. Efficient Buik Heterojunction Photovoltaic Cell
based on Energy Transfer in Graded Band-gap Polymers. Advanced Functional Materials, 2006.

Narayan K$, Rao M. Electro-wetting and steering of Conducting Polymer Dispersion in Microchannel. Appl.
Phys. Lett., 88, 073506, 2006.

Arun N, Narayan KS, Sharma A, Shenoy V. Electric Field Induced Surface Instabilities in Soft Elastic Films.
Advanced Materials , 660, 18, 2006.

Natarajan S, Narayan KS, Pati SK. Synthesis, structure and magnetic properties of the poly-oxovanadate
cluster possessing a layered structure. J. Chem. Sci., 57, 118, 2006.

Kumara Mangalam RY, Sundaresan S. Structural, magnetic and magnetotransport properties of La0.7-
xCexBa0.3MnQ3. J. Chem, Sci., 118, 99, 2006,
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73,

74,

75.

76.

77.

78.

79.
80.

L4

8l.

82.

Kaji §, Qomi G, Eto T, Sampathkumran £V, Sundaresan A. Effect of pressure on the lattice properties in
Eu0.585r0.42MnO3. J. Alloys and compounds, 408-412, 219, 2006,

Kavitha G, Chandrabhas N, Raman Scattering Studies on n-Heptane under High Pressure. Journal of Physical
Chemisury B, 110, 8777-8781, 2006.

Behera JN, Rao CNR. A Ni*" (§ = |) lkagome compound templated by |, 8-diazacubane, . Am. Chem. Soc.,
(in press).

Dan M, Cheetham AK, Rao CNR. Diverse structures and dimensionafities in hybrid frameworles of strontium
and lanthanum with isomeric hydroxybenzoates. Inorg. Chem. (in press).

Shenoy VB, Sarma DD, Rao CNR. Electronic phase separation in correlated oxides: The phenomenon, its
present status and future prospects, Chem, Phys. Chem. (in press).

Edwards PP, Rao CNR, Kumar N, Alexandrov S. Possibility of a liquid superconductor. Chem. Phys. Chem.
{in press).
Serrao CR, Krupanidhi $8, Waghmare U, Kundu A, Rac CNR, InMnO, a biferroic, f. Appl. Phys. {in press)

Sharma RB, Late D}, joag DS, Govindaraj A, Rao CNR. Field emission properties of 8- and N-doped carbon
nanotubes. Chem. Phys. Lett. (in press)

Rout CS, Ganesh K, Govindaraj A, Rao CNR, Sensors for the nitrogen oxides, NO,, NO and N,O based on
In, G, and WO, nanowires, Appl. Phys. A. (in press).

Rout CS, Govindaraj A, Rao CNR. High- senS|t|\f|ty hydrocarbon sensors based on tungsten oxide nanowires.
J. Meater. Chem. (in press).

Avrticles/Chapters in Books and Papers Presented at Conferences

i

2.

Rao CNR, Kulkarni GU, Thomas PJ. Physical and chemical properties of metal nanoparticies. In Metal-
Polymer nonocompesites, Nicolais L, Carotenuto G (Eds.}, fohn Wiley, New York, 2005,

Pal S, Chalaraborty S, Bhattacharyya SM, Bandyopadhyay S, Balasubramanaian §, Bagehi B. Water dynamics
at the surface of proteins and micelles: Understanding the fast and the slow compenents, Proceedings of 1Xth
International Symbosium On the Properties Of Water, CRC Press, 2005,

(i) Engineering Mechanics Unit

2.

Jawaharlal Nehru Cenire For Advonced Scientific Research

Govindarajan R, Narasimha R. Accurate estimate of disturbance amplitude variation from selution of minimal
composite stability theory. Theor. Comput, Fiuid Dyn., 19, 4, 229-235, 2005.

Vasudeva Murthy AS, Narasimha R, Saji Varghese. An asymptotic analysis of a simple model for the structure
and dynamics of the Ramdas iayer Pure and Appl. Geophysics, 162, £831-1857, 2005.

Narasimha R. The Clnllenge of Fluid Fiow | The Diversity of Flow Phenomena. Resonance, 10, 67-79,
August, 2005,

Narasimha R. The Challenge ofFlmd Flow 2. What one can and cannot do. Resonance, 10:6-22, September.
2005. : -

Alam M, Luding S. Energy nonequipartition, rheology and microstructure in sheared bidisperse granular
mixtures. Physics of Fluids 17 (June}, 063303, 1-18, 2005.

Chikkadi V. Sameen A, Govindaraian R. Preventing transition to turbulence: a viscosity stratification does
not always help. Phys. Rev. Lett., 95, 264504, 2005,

Muraligharan $, Sreenivas KR, Govindaraian R. Dynamical systems mode! of entrainment due to coherent
structures. Phys. Rev. E, 72, 046308, 2005.

Sahu KC, Govindarajan R, Stability of flow through a slowly diverging pipe. J. Fiuid Mech., 531, 325-334,
2005.

Kusuma G Rao, Narasimha R. Heat-flux scaling for wealdy forced turbulent convection in the atmosphere,
J. Fluid Mech., 547, | }15-135, 2006,




Venlkatesh TN, Rajalakshmy VMS, Sarasamma VR, Sinha UN, Narasimha R, Preliminary results on the
simulation of the 1999 Orissa supercyclone using a GCM with a new boundary layer code, Mausam, 57,
119—128, 2006,

Malile M, Alam M, Dey J. Nonmodal energy growth and optimal perturbations in compressible plane Couette
flow. Physics of Fluids 18 (March), 034103, |-14, 2006.

Articles/Chapters in Books and Papers Presented at Conferences

i0.

(iii) Evolutionary and Organiéma_l _Biqlégy Unit
. :

Alam M Universal unfolding of pitchfork bifurcations and shearband formation in rapid granular Couette
flow. Trends in Applications of Mathematics to Mechanics, Wang Y, Hutter K (Eds.). | 1-20, Shaker-Verlag,
Germany, ISBN 3-8322-3600-7, 2005, {Proceedings of | |th STAMM 2004).

Alam M, Luding S. Non-Newtonian granular fluid: Simulation and theory. Powders and Grains 2005, Garcia-
Roje R, Herrmann HJ, McNamara § (Bds.). ET141-1145 A A, Bolkema, Leiden, Netherlands, ISBN 041538348X,
2005. (Proceedings of 5* International Conference ‘Powders and Grains’)

Deshpande SM. Theory and application of Kinetic Method to Aerospace CFD. , keynote lecture in East West
Speed Flow Field Conference (EWSFF 2005}, Beijing, Oct 19-22, 2005.

Deshpande SM. Rotational symmetry, low dissipation and use of eigen directions in weighted LSKLIM. Invited
paper presented in the conference (OP60) on “Numerical Analysis and Scientific computing with pde and their
chaltenging applications”, CSC life science centre, ESFQO Finland, Oct 6-7, 2005.

Deshpande SM, Shashi Kumar GIN, Mahendra AK. Shape optimization using gridfree solver and evolutionary
algorithms. Invited lecture in One day Workshop on “Optimisation in Aerodymaics” organized by Prof, A Griewank
and Dr. N. Gauger in Humboldt, University of Berfin, 9% May 2005,

Anandhanarayanan K, Nagarathinam M, Deshpzi_h_d@ SM. Parailelisation of a Gridfree Kinetic Upwind Solver.
AIAA 2005, paper no. AIAA 2005 - 4628,

Anandhanarayanan K, Nagarathinam.M, Deshpandé SM. Developmet and Application of a Gridfree Kinetic
Upwind Solver o Multi-Body Configurations. AIAA 2005, paper no. AIAA 2005 - 4846,

Krsihnamurthy R, Sarma BS, Deshpande SM. Kinetic Schemes for Compurtaional Aeroelastic Analysis of 2D
Airfoils in Transonic Flows. AIAA 2004, paper no. AIAA 2004-2236.

Singh OF Sreenivas KR, Srinivasan |. On the contrastiné behaviour of double-diffusive salt fingers at high and
low Rayleigh numbers. Proc. First international Conf. Diffusion in Solids and Liquids 6-8 july 2005, Aveiro, Portugal,
(Ed). Andreas Ochsner, José Gracio and Fré'dé_ric Bariat, 685-690, 2005. =~

Shreyas |V, Sreenivas KR. Expel'i_m_éﬁts and numerical simul__atiqns. of flapping flight. Symposum on Applied
Aerodynamics and Design of Aerospace Vehicles -2005, Hyderabad, 2005.

Sharma VK, Chandrasheicaran MK.'Zeitgebefs ('tir.nea cues) for biclogical clocks. Current Science, 89, 1136-
| 146, 2005. :

Chandrashekaran MK. My try_s__t.:_‘.&f__ith the bats of _Médura_i.Re_sonance— a journal of science education, 10, 86-
93, 2005. L

Joshi A. Behaviour gen_e't'ics”in the post-genomics era: from genes to behaviour and vice versa. Current
Science, 89, 1128-1135,-2005,

Ruoff R Christensen MK S'hérma VK. PER/TIM-mediated Amplification, Gene Dosage Effects and Temperature
Compensation in the Two-Loop-Model of the Drosophila Circadian Clock. fournal of Theoretical Biology, 237,
42-57, 2005,

.
Paranjpe DA, Sharma VK. Evolution of circadian clocks in living systems. Journal of Circadian Rhythms, 3, 7,
2005 (by invitation)

Kumar S, Mohan A, Sharma VK. Circadian dysfunction reduces lifespan in fruit fiies Drosophila melanogaster.
Chronobiology International, 22, 641-653, 2005.
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Kumar ], Sharma VK, Kumar A Jetlag and enhanced susceptibility to malaria. Medical Hypotheses, 66, 671,
2005.

Chandrashekaran MK. Erwin Buenning (1 906-2006) : A centennial homage. [ Biosci, 31, 101-108, 2006.

Chandrashekaran MK, Pittendrigh (1919-1996) : In fond memory. Resonance - a journal of science educatian,
12, 4-9, 2006.

Dey S, Dabholkar S, Joshi.A. The effect of migration on metapopulation stability is qualitativety unaifected
by demographic and spatial heterogeneity. Journal of Theoretical Biology, 238, 78-84, 2006.

Howlader G., Paranjpe DA, Sharma VK. Non-ventral lateral neurcen based non-PDF mediated clocks control
circadian egg-laying rhythm in Drosophila melanogaster. journal of Biological Rhythms, 21, 13-20, 2006.

Howlader G, Sharma VK. Circadian regulation of egg-laying behaviour in fruit flies Drosophila melanogaster.
Journal of Insects Physiology, 52, 779-785, 2006. .

Joshi A. Biclogical clocks and life-histories. MySCJ‘ENCE i, 7-18, 2006,

(iv) Geodynamics Unit

¥

Valdiya KS. Three terrane- defmmg thrusts of the Kumaun Himalaya: Controversies on position and
nomenclature. four. Nepal Geol.Soc., 30, |- 30 2005

(v) Molecular Biology and Genetlcs Ul’llt

[

Vimaleswaran K§, Veﬂkatesan R Ghosh S Ma;umdaz PP, Raj D, Sathish Babu HN, Rac MRS, Mohan V.
Peroxisome proliferative Zactivated receptor—gamma coactivator-| alpha (PGC- 1) gene polymorphisms and
their relationship to Type 2. dlabetes in Asian Ind;ans Diabetic Medicine, 22, 1516-152t, 2005,

Somasundaram I, Reddy PS Katyaym v, Br:tto R Subbarayan M, Nambiar 5, Aparna H, Samuel C, Setty M,
Sreepati HK, Santhosh V, Hegde AS, Hegde S, Kondalah P Rae MRS. Upreguiation of ASCL{ and inhibition
of Notch signalling pathway char acterlze Progresswe Astrocytoma. Oncogene, 24, 7073-7083, 2005.

Vit |, Kapoor A, Ravishankar Hiv, L,__hel jan P} K_Ul uttukulamn G, Rajendran B, Sridharan R, Rangan G, Girija
AS, Jayalakshmi S, Mohandas S, Mani KS, Radhakrishinan KS, Anand A. . Protective and susceptibility effects
of hSKCa3 allelic variants on |uven|le myoclonic epllepsy_,' Medical Genetics |, 42(5) 439, 2005.

Kishore A, Rawshankar HM, Anand: A Mutanonal scr eenlng of the Parkin gene among South [ndians with
early-onset Par !<|nson s disease. jouma ofNeuro ogy, Neuroswge;y& Psychtatry 76, 11, 1588, 2005,

Rampalli §, Pavitha' 1., Bhatt A, Kundu TK: Chattopadhay S. Tumor, Suppressor SMAR! mediates Cyclin D1
Repression by Recruntment of the SiN3/H|5tone Deacetylase | ‘complex. Mol.Cell.Biol., 25(19), 8415-29,
2005. P A . i

Sadasivam S, Gupta S RadhaV Batta i, }(undu T, Swarup G. Caspase-{ activator lpaf is a p53- inducible
gene involved in apoptosis. Oncogene 20, 24(4) $27-36, 2005.

Siddappa NB, Dash PK| Mahadevan A, Desal A, Jayasuryan N, Satlshchandla P Ravi V, Shanlkar SK, Ranga U.
fdentification and biological characterszatlon of unique B/C recombinant strains of HIV-1 in the Southern
States of India. Retrowro!ogy, 2 (Suppl l) I26 2005

Kesavulu MM, Prakasha, Gowda AS, Ramya TN SurollaN SugunaK Plasmepsin inhibitors: design, synthesis,
inhibitory studies and crystal structure analysis. | Pept Res. 66, 211-9, 2005.

Sharma AK, Sharma SK, Surofia N, Sarma PS. NMR assignment of the holo-ACP from malaria parasite
Plasmodium falciparum, {. Biolmol NMR, 32, 260, 2005,

Raman §, Ashok CS, Subbayya SI, Anand RF, Selvi ST, Balaram H. Plasmodium faluparum hypoxanthine guanine
phosphoribosyltransferase.Stability studies on the product-activated enzyme.FEBS f. 272, 1900-11, 2005.

Nishant KT, Rao MRS5. Molecular features associated with Meiotic recombination hotspots. Bio Essays, 28,
45-56, 2006.

Nishant KT, Chetan Kumar, Rao MRS. A Database of Human Recombination hotspots. Nucl. Acids Res. 34,
D25-D128, 2006.



20.

21

22,

23

24,

25,

Vimaleswaran KS, Radha V, Mohan A, Deepa Raj, Ghosh §, Majumder PE Rao MRS, and Mohan, V. Effect of
polymorphism in the PGC C | alpha gene on body fat distribution in Asian indians. Int. J. Obesity, 30, 884-
891, 2006.

Radha, V., Vimaleswaran, K.5., Babu, $., Abate, N., Chandalia, M., Satija, P, Grundy $SM, Ghosh S, Majumder
PP Deepa R, Rao MRS, Mohan V. Rele of genetic polymorphism PPAR-gamma2 Prol2Ala on Ethnic
susceptibility to Diabetes of South Asians and Caucasians: Evidence for heterogeneity. Diobetes Core, 29,
1046-1051, 2006.

Siva K, Inamdar M. Rudhira is a cytoplasmic WD40 protein expressed in mouse embryonic stem cells and
during embryonic erythropoiesis, Mechanisms of Development-Gene expression patterns, 6(2), 225-34, 2006.

Sanjay Kumar, Gyanendra Kumar, Mili Kapoor, Surolia A, Surolia N. Synthesis and Evaluation of Substituted
Pyrazoles: Potential Antirmalarials Targeting the Enoyl-ACP Reductase of Plasmodium falciparumn. Synthetic
Communications, 36, 215-226, 2006.

Sharma AK, Sharma SK, Surolia A, Surolia N, Sarma SP. Solution structures of conformationally equilibrium
forms of holo-acyl carrier protein (PACP) from Plasmodium falciparum provides insight into the mechanism
of activation of ACPs. Biochemistry. 45, 6904-16, 2006.

Swarnamulchi PL, Sharma SK, Bajaj P Surolia N, Surolia A and Suguna K. Crystal structure of dimeric FabZ of
Plasmodium falciparum reveals conformatsonal swm:hlng to active hexamers by peptide flips. FEBS Lett, 580,
2653-60, 2006.

Ramprasad §, Radha V, Math'ias RA, Majumder PP, Rac MRS, Mohan V. RAGE gene promoter polymaorphism
and diabetic retmopathy in a clinic based populat:on from South India. EYE jan 27, 2006. (Epub ahead of

print)

Varier RA, Kundu TK. Chromatm Modlflcatlons (Acetylatlon,"Deacetylatlon/ Methylation) as new targets for
HiV therapy. Curr.Pharm.Des, (in press)

Bodhini D, Radha V, Deepa R. Ghosh 5, 'Mﬂéumdm PP Raoc MRS, Mchan V. The prevalent GI057D
polymorphism of (RS 2Gene and s e duonship WILh obesity 1 susceptibility to Type 2 diabetes in Asian
indians. Int. [. Obesity, (in press) '

Pradeepa MM, Raoc MRS. Ci womatm remodehng durmg mammalian sper matogenesxs Role of testis specific
histone variants and transition protelns Reproductton (m press) i

rmodiya K, Surolia N. Analyses of Co- operatlve Transitiohs in Pfasmodrum falciparum B-ketoacyl-ACP
reductase upon Co-factor and Acyl Carrle1 Protem Binding. FEBSjourno.' (in press)

Surolia A, Ramya TNC Surolia N Polyamsne synthesns and saivage pathways inn the malaria parasite Plasmodium
falciparum. Biochem. Biophys. Res Commun (in press) S

Surolia A, RamyaTNC SurohaN 5.15- Deoxyspergua{m Modulates Plasmodium falciparum Heat Shock Protein
Function. Biochem. Biophys. Res Commun (m press)

(vi) Theoretical Sciences Unit

Shajahan TK, Sinha §, PanditR. S'p'é'tidterhpdral chaos'and spiral turbuience in models of cardiac arrhythmias:
an overview. Proceedings bflndian National Sciefice Academy, 71, A, 47-57, 2005.
Mitra D, Pandit R. Dynamms of Passive-Scalar Turbulence. Phys.Rev. Lett, 95, 44501, 2005.

Lakshmmi S, Pati SK. Current-voltage characteristics in donor-acceptor systems: Implications of a spatially
varying electric field. Phys. Rev. B (Brief report), 72, 193410, 2005,

Datta A, Pati SK. New examples of metalloaromatic Al-clusters: {Al4M4)Fe(CO)3 (M=Li, Na and K) and
{A14M4)2Ni: Rationalization for possible synthesis. Chemical Communications, 5032, 2005.

Sairam SM, Datta A, Pati SK. Structure and Electronic Properties of the Watson-Crick Base Pairs: Role of
Hydrogen Bonding. Syn. Metals, 155, 398, 2005,

Datta A, Pati SK. Proton-Pump Mechanism in Retinal Schiff Base: On the Molecular Structure of the M-
State. Syn. Metals, 155, 402, 2005.
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i4.

27

23.

24,

25.

26.

27.

28.

Lakshmi S, Pati SK. Negative Differential Resistance in a One-dimensional Maolecular Wire with Gdd Number
of Atoms. Special Issue on Nanoscience and Technology, Pramana, 65, 593, 2005.

Davis [, Sreelumar K, Pati SK. Designing effective nonlinear opticat (NLO} materials with ¢hiral substituents.
Syn. Metals, 155, 384, 2005.

Datta A, Pati SK. Linear and Nonlinear Optical Polarizabilities in Supramolecular Aggregates : Effects of
Hydrogen Bonding and Dipolar Interactions. /. Mol. Struct. (Theachem), 756, 97, 2005.

Datta A, Pati SK. Rationalization of pi-sigma {(anti)aromaticity in all-metal molecular clusters. J. Chem. Theory
& Compt, |, 824, 2005,

Lakshmi S, Datta A, Pati SK. Long range electron transfer across pi-conjugated systems: Role of electron
correlations, Phys. Rev. B, 72, 045131, 2005,

Ghorai PK, Anil Kumar AV, Sastry S, Yashonath S, Diffusion Maximum as a Function of Size in Dense Liquids.
Phys. Rev. E, 72, 030202(R), 2005. .

Sastry S. Ins and outs of ice nucleation, (news and views). Nature, Vol. 438, 746, 2005.

Vidhyadhiraja NS, Logan DE. Optical and transport properties of heavy fermions: theory compared to
experiment. Journal of Physics: Condensed Matter, I7 2959.2976, 2005.

Vidhyadhiraja NS, Logan DE, Dynamics and tr ansport properties of heavy fermions: theory. fournal of Physics:
Condensed Matter, 17, 2935 2958 2005,

Kim L, Kim J, Waghmare UV Jung D, Lee JC. Structurat Transitions in Epitaxially Strained BaTiO%_3%/
SrTiIC$ 3% artificial superiattsce Afn st—prmaples study Phys. Rev. B, 72, 214121, 2005.

David DM, Singh |, Pradeep T, Bhattacharjee ], Waghman e UV. Novel cage clusters of MoS$_2% in the gas
phase., j Phys. Chem. Letters,, 109 7339 2005 (cover page)

superlattice: A fir cﬁ" pr ;nm; e st urJy Aj B, Phy: lefl Al igust )OO>

Burton BP. Coclayne £, Waghmare UV, Conelauons between nano-scale chemical- and polar-order in
relaxor ferroeiectrics and the !ength scale for poiai nano-regions. Phys. Rev. B., 72, 064113, 2005.

Bhat VV, Umanji AM Shenoy VB, Waghmare UV Diffuse Ferr oelectrlc Phase Transitions in Pb-substituted
PbFe$_{0. 5}$Nb$ {0.5}30% 35 Phys Rev 8,72, 0&4!04 2005.

Prosandeev SA, Waghmare UV, Lev:n L Mas[arj First-order Raman spectra of double peravskite AB$'_{1/
21$B$” {1/2}30% 3$ Phys.Rev/: B 71, 214307, 2005 :

Rehaman A, Datta A, Sairam SM Pati SK; Quannfymg Aromatiaty at the Molecular and Supramolecular
i_lmlts Comparmg Homonucleal Heteronuclear and H- Bonded Systems. J. Chem. Theory Compu, . 2, 30,

Sarlar S, Datta A, Mondal A, ChopraD Rubasj Rajak KI( Sairam SM Pati SK. Competing Magnetic Interactions
in a Dinuclear Ni(ll) Complex: Antlfﬁ-l romagnetlc O H O Moiety and Ferromagnetic N3- Ligand. [. Phys.
Chem. B {Lettersy, 110, 12, 2006

Datta A, Pati SK, Stabs%zty of Cycllc {HZO)n Clusters within Molecular Solids: Role of Aromaticity. /nt.
Jour.Quant. Chem, 106, 1697, 2006.

Sairam SM, Datta A, Pati $K. Conformational Preference in Heteroatomatic Analogues of Ethane, H3X-YH3
(X = B, Af; Y = N, P): Implications of Charge Transfer, J. Phys.Chem.A, 110, 5156, 2006.

Datta A, Pati SK. Liand Be Clusters: Structure, bonding and odd-even effects in half-filled systems. Computing
Letters, |(4), 271, 2006.

Sinha D, Sastry S, Shivashankar GV. Probing mRNA conformational heterogeneity using single-molecule
fluorescence anisotropy. App. Phys. Lett, 88, 103901, 2006.

Bhattacharjee |, Waghmare UV, Localized Orbital Description of Electronic Structure. Phys. Rev. B, 73,
R121102, 2006.
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29,

30.

Burton BR, Tinte §, Coclcayne EJ, Waghmare UV, First-principles based simulations of refaxor {erroelectrics.
Phase Transitions, 79, 91-121, 2006.

Dutta G, Waghmare UV, Vaidya T, Hegde MS, Priolkar KR, Sarode PR. Reducibility of Ce 1 -xZrxO2: origin of
enhanced oxygen storage capacity. Catalysis Letters, 108, 165, 2006,

(vii} Chemical Biology Unit

Mehta G, Kundu UK. Towards a total synthesis of the novel polyketide natural product Spiculoic Acid A. Org.
Lett, 7, 5569, 2005.

Mehta G, Senthif Kumaran R. A sequential RCM/fragmentation protocol towards chiral, sterecdefined medium
ring sesquiterpencids. A carvone route to E- and Z-germacrenes. Tetrohedron Lett., 46, 8831, 2005.

Mehta G, Roy §. Enantioselective total synthesis of polyketide natural preduct (-)-El-1941-2: A novel
interfeukin- |3 converting enzyme (ICE) inhibitor. Tetrahedron Lett. 46, 7927, 2005.

Mehta G, Shinde HM. Enantiose!ective-'_s';)./'nfhesis of epi-(+)-Sch 642305. Observation of an interesting
diastereo-selection during RCM protocé]_. Tetrahedron Lett., 46, 6633, 2005.

Mehta G, Pallavi K, Umarye |D. Atotal synthesis of Guanacastepene C. Chem. Commun., 4456, 2005.

Menta G, Shinde HM. Enantioselective total synthesis of bioactive natural product Sch 642305: A structurally
novel inhibitor of bacterial DNA primase and HIV-1 Tat transactivation. Chem. Commun., 3703, 2005.

Mehta G, Pan SC, First total synthesis of Yanuthones: Novel farnesylated epoxycyclohexenoid marine natural
products. Tetrahedron Lett., 46,5219, 2005, '

Mehta G, Roy S. Total synthesss ofa novel poiykemde natural product (4 )-integrasone, an HIV-1 integrase
inhibitor. Chem. Commun., 3210, 2005 - L

Mehta G, Pujar SR, Ramesh Ss, lslam K. Enantloselectlve total synthesis of polyoxygentaed cyclohexanoids:
(+)-streptol, ent-RKTS-33 and putative “(+) paraS|tenone” Identity of parasitenone with (4 )-epoxydon.
Tetrahedran Leii, 46, 3373, 2005,

Mehta G, Pan SC. A total syntheSts O§ the e,poxyqumone based antifungal naturat product (4 )-Ambuic Acid.
Tetrahedron Lett, 46, 3045, 2005.

Mehta G, Kamesh §. A New Glucose Towards Conformatlonally Locked Hexoses through Annulation. Eur.
J. Org. Chem., 8, 2225 2005, (featured as: cover plcture) : :

Mehta G, Singh RS. Towards a Total Synthesis of Novel Neurotrophsc Sesqwterpene Merrilactone A: The
RCM and {2+2}- Photocycloaddlt:on Based Approach to Framework Construction. Tetrahedron Lett., 46,
2079, 2005, : :

Chakraborty K, ThakurelaS Pra]apau RS InduS Ai: PS Ramakrsshnan C, Varadarajan R, Protein stabilization
by introduction of cross- strand disulfides, Bmchenustry, 44, (44) [4638-46, 2005.

Das M, Rao BY, Ghosh 5, Varadarajan R Attempts to dellneate the relative contributions of changes in
hydrophobicity and packlng to changes in stablllty of ribonuclease S mutants. Biochemistry, 44, (15), 5923-
30, 2005, . )

Chakraborty K, Shivaku'fh_é'r' 'FE Réghdthan"i'a: s, Vérédéféjah R. NMR structural analysis of a peptide mimic of
the bridging sheet of HIV-1 gp|20 in methanol and water. Biochem |/, 390, (Pt 2), 573-81, 2005.

Bajaj K, Chakrabarti E'Var:a'aarajan R. Mutagenesis-based definitions and probes of residue burial in proteins.
Proc Natl Acad Sci USA, 102, (45), 16221-6, 2005.

Bhattacharya §, Praveen KumarV. Effect of Hetercatom Insertion at the side-chain of 5-Alkyl- | H-tetrazoles
on their Properties as Catalysts for Ester Hydrolysis at Neutral pH. J. Crg. Chem., 70, 9677, 2005.

Bhattacharya $, Haldar |. Microcalorimetric and Conductivity studies with Micelles prepared from Multi-headed
Pyridinium Surfactants. Langmuir, 21, 5747, 2005.

Bhattacharya S, Praveen Kumar V. Ester Cleavage Properties of Synthetic Hydroxybenzotriazoles in Cationic
Monovalent and Gemini Surfactant Micelles, Langmuir, 21, 71, 2005.
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20.

21,

22.
23.

Haldar |, Aswal VK, Goyal PS, Bhattacharya §. Unusual Miceilar Properties of Multi-headed Cationic Surfactants
in the Presence of Strong Charge Neutralizing Salts. /. Colloid Interface Sci., 282, 156, 2005.

Babu F, Chopra D, Guru Row TN, Maitra U. Micellar Aggregates and Hydrogels from Phosphonobile Saits.
Org. Biomol, Chent., 3, 3695 - 3700, 2005.

Sangeatha NM, Maitra U. Supramelecular gels: Functions and Uses. Chem. Soc. Rev., 34,821-836, 2005,

Ghosh §, Choudhury AR, Guru Row TN, Maitra U. Selective and Unusual Fluoride lon Complexation by A
Steriodal Recepror Using OM...F- and CH...F- Interactions - a New Motif for Anion Coordination?. Organic
Lett., 7, 1441, 2005,

(viii) Condensed Matter Theory Unit

Dasgupta C, Valls OT. Phase diagram of the vortex system in layered superconductors with strong columnar
pinning. Phys. Rev. B, 72, 094501, 2005.

Chaudhuri P Karmakar S, Dasgupta C, Knshnamurthy HR, Scod AK. Eguilibrium glassy phase in a polydisperse
hard-sphere system, Physical Review Letters 95 24830 I, 2005.

Chaudhuri B Das C, Dasgupta C, Klrshnamurthy HR,_Sood AK. Laser induced reentrant freezing in two-
dimensional attractive colloidal systems. Phys. Rev..£,-72, 061404, 2005.

Krishnamurthy HR. Bethe’s Contrlbutlons to Condensed Matter Physics; A tribute. Resonance, 10 (I 1), 55,
2005,

Viswanatha R, Sarma DD, Study of growth of capped ZnQ nanocrystals: a route to rational synthesis. Chemistry
- A European fournal, 12 180 2005: :

Raj §, Hashimoto D, Matsun H, Souma S Sato T, Takahashl T, Ray 5, Chakraborty A, Sarma DD, Mahadevan
R McCarroll WH, Gr eenblatt ™. AngEe -resolved: photoemlssmn spectroscopy on the metallic sodium tungsten
bronzes NaxWO3. Phys. Rev. B’ 72, 125 [25__ 2005

Sapra S, Sarma DD, Simultaneous control: of mnocnysn! size and nanocrystalnanccrystal separation in CdS

nanocrystal assembly. Pramana, 65,:565, 2005

Sapra§, ViswanathaR, Sarma DD, Electlomc Stlucture of Semiconductor Nanocrystals: An Accurate Tight-
Binding Descmptron Int. ]. Nanosci,; 4, 893 2005 :

Ray S, Sarma DD Sr ;FeMoO,: A p.__
Interactions, 160, 67 2005 .

tof "pe to unde: stand anew: class of magnetlc materials. Hyperfine

Bidisa Das, Sebastian KL, Samuelson AG (QCO) as the model for bonding in non-classical carboryls: a
force approach study Journal ofMolecun'ar Structre. (THEOCHEM) 730, 69, 2005,

Bidisa Das, Sebastian KL Mo[ecular roller and rocker=on surfaces. fournal of Computational and Thecretical
Nanoscience, 2, | 17, 2005

Murugan NA, Yashonath S. Pressureindu dOnentataonaI Ordeslng in p-Terphenyl S. /. Phys. Chem. B., 109,
{433-1440, 2005. ' :

Ghorai PK, Yashonath §, Lynden Bell RM Size dependent mammum in ionic conductivity : The Levitation
Effect provides an alternatlve explanatlonj Phys Chem. B., 109, 8120-8124, 2005.

Sharma M, Bhide S‘(_,_Yas__h_ong_th S. Rotational-Diffusion in Confined Systems : Rotational-Diffusion Maximum
and Levitation Effect. | Chem. Phys., 122, 144505, 2005.

Murugan NA, Rao RS, Yashonath S, Ramasesha S, Godwal BK. High- Pressure Study of Adarmantane: Variable
Shape Simulations up to 26 Gpa. J.Phys. Chem. B., 109, 17296-17303, 2005.

Kamala CR, Ayappa KG, Yashonath S. Large Distinct Diffusivity in Binary Mixtures Confined to Zeolite NaY.
J. Phys. Chem. B.(Letter}; 109, 22092-22095, 2005.

Murugan NA, Yashonath S. Effect of Pressure on Pedal Motion in Stilbene Molecutar Crystals and lts
Dependence on the Crystallographic Site. J. Phys. Chem. B., 109, 12107-121 14, 2005.
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20.
2,
22.

23.
24,
25,
26,

27.

28.
29,

Cepas O, Krishnamurthy HR, Ramakrisiman TV, Instabilities and Insulator-Metal transitions in Half-Doped
Manganites induced by Magnetic-Field and Doping. Physical Review B, 73, 035218, 2006,

Cates ME, Ramaswamy S. Do current-density nonlinearities cut off the glass transition?, Phys Rev Lett. 96,
135701, 2006.

Maiti i, Manju U, Ray §, Mahadevan P, Inoue IH, Carbone C, Sarma DD, Understanding the buik electronic
structure of CalixSrxVQ,. Phys. Rev. B 73, 052508 2006.

Dasgupta TS, Raychaudhury MD, Sarma DD. Origin of Ferrmemagnetism and its pressure and doping
dependence in Ti2Mn20O7. Phys. Rev. Lett., 96, 087205, 2006.

Topwat D, Sarma DD, Kato H, Tokura Y, Avignon M. Magnetic properties of Sr2Fel +xMolixO6 with /1 <
x < 0:25, Phys. Rev. B, 73, 094419, 2006,

Chaudhuri D, Ashwani Kumar, Nirmala R, Sarma DD, Garcia MH.. Sharath Chandra LS, Ganesan V. Transport
and magnetic properties of conducting po]yanMno doped with BX3 (X = F Cl and Br). Phys. Rev. B, 73,
075205, 2006. :

Tapwal D, Manju U, Ray §, Raj S, Sai'r'na DD ' Krishnakum”sr SR, Bertolo M, Rosa SL, Cautero G. A
microspectroscopic study of the electromcmhomogenelty of ordered and disordered Sr2FeMoQé. . Chem.
Sci. 118, 87, 2006.

Padma Kumar F Yashonath S. lenic conductlon in the solid state. |. Chem. Sci. 118, 135-154, 2006.

Anil Kurnar AV, Yashonath S Ananthaknshna G “Separation of Mixtures at Nano Length Scales: Biow Torch
and Levitation Effect, |. Phys Chem Bl IO 3835 -3840, 2006.

Ghorai PK, Sluiter M, Yashonath S, Kawazoe ‘{ intermolecular potential for methane in zeclite A and Y:
Adsorption isotherm and re!ated propex ties. Sohd State Sciences, 8, 248-258, 2006,

Sreekala S, Ananthakrishna G. A model for magnetomartensmes Scripta Mater, 2006 (To appear)

Raj S, Hashimota 0, Marsui H, Sol_‘mjt_j‘_-_Sf Sg@_{,o T, Takahashi T, Sarma DD, Mahadevan B Oishi 5. Angle-
Resolved Photoemission Spectroscopy of the insUhtihg NaxWO3: Anderson localization, pelaron formation,
and rempant Fermi surface. Phys, Rev a‘cu 20{)6 (acceptcd)

Articles/Chapters in Books and Papers Presented at Conferences

Das M, Bandyopadhyay R, Chaks abam B, Ramdswamy S,:Dasgupta’. c, Sood AK. Rheo(ogmal Chaos in
Wormlike Micelles‘and Nematic Hydrodynamlcs in - Molecular Gel's Matenafs with Self-Assembled Fibrillar
Networks, Weiss RG Terech P (ﬁds) (Springer), 2005 ., 8

Bidisa Das, Sebastlan Ki. Moiecuiar devices, nanotechnology and surfaces, invited review chapter for
‘Handbook ofTheoret!can‘ and Computatrona! Nonotechno.'ogy American Scientific Publishers, 2005.

2. Research Publications of Honorary Facu[ty/Endowed Professors

Ramaesh R, Bhat RG, Chandr asekat anS "_th Selectwe Deblocking of Propargy! Carbonates in the presence
of Propargyl Carbamates W|th Te _olybdate A New D:mensmn to Orthogonal Protection. {.Org.Chem,
70, 837-840, 2005.

Ramusridhar B Chandrasekaran S Chen*nst;y of Tetrathmmolybdate and Tetraselenotungstate: Applications
in Carbohydrate Chemlstry__Pure & Appl. Chem, 77, 145-153, 2005.

Suresh Kumar 12, Koutha SM, Chandrasekaran S. Chemistry of Tetrachiomolybdate: Aziridine Ring Opening
Reactions and Facile Synthesis of Interesting Suliur Heterocycles. [ Am.Chem.Soc, 127, 12760-12761, 2005.

Ramesh R, Chandrasekaran S, But-2-ynylbisoxycarbonyl Chloride:A Novel C, Symmetric Reagent {or the,
Protection of Amines and Amino Acids. Organic Lett, 7, 4947-4950, 2005,

Katipatnapu §, Chattopadhyay A. Membrane Protein Solubilization: Recent Advances and Challenges in
Soiubitization of Serotonin,, Receptors. IUBMB Life, 57, 505-512, 2005.

Pucadyil T}, Chattopadhyay A. Cholesterol Modulates the Antagonist-Binding Function of Mippocampal
Serotonin, , Receptors. Biochim. Biophys. Acta (Biomembranes), © 714, 35-42, 2005.
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3.

[4.
i5,

18.
19.

20.

AR

22.

23

24.

25.

26.

27,

Mulkherjee S, Chattopadhyay A. Monitoring the Organization and Dynamics of Bovine Hippocampal
Membranes utilizing Laurdan Generalized Polarization. Biochim. Biophys. Acta {Biomembranes), 1714, 43-55,
2005.

Rawat SS, Kelkar DA, Chattopadhyay A, Effect of Structural Transition of the Host Assembly on Dynamics of
an lon Channel Peptide: A Fluorescence Approach. Biophys. /., 89, 3049-3058, 2005.

Pucadyil T), Kalipatnapu S, Chattopadhyay A. Membrane Organization and Dynamics of the G-protein
Coupled Serotonin,, Receptor Monitored using Fluorescence- Based Approaches. J. Fluoresc,, 15, 785-796,
2005,

Kalipatnapu S, Chattopadhyay A. Membrane Organization of the Human Serotonin, Receptor Monitored
by Detergent Insofubility using GFP Fluorescence. Mol. Membr. Bioi, 22, 539-547, 2005,

Chakravorty A. Variable-valent rhenium chemlstw of conjugated nitrogenous ligands: Structure and reactivity.
Eur. J. inorg. Chem, 4863, 2005.

Mathew R, Ramakanth M, Chatterji [, Deletion of the gene rpoZ encoding omega-subunit of RNA polymerase
in M. smegmatis results in fragmentataon ofthe bem pnme .subunit in the enzyme assembly. J. Bacteriology,
187, 6565, 2005,

Dattagupta S, Garcia-Palacios JL. Spin’ Dynam;cs in‘a Dissipative Envirenment: from Quantal to Classical.
Physical Review Letters, November 2005, -

Gadagkar R. The Logic of Amma! Confllct Resonance — Jaurnal of science education, 10{11), 5, 2005.

“hangadurai P, Ramasamy S, Kundu TK, Manoharan PT. EPR study and extraction of -phase EPR spectra in
Mn2+ doped nanocnystalhne PbFZ EurPhys j 844 447-454, 2005,

Venkateshrao S, Venkatesh B, Manohal an PT, Stud|es on Nitrosyl Hemes in Ni(Il}- Fe(il) hybrid hemoglobins,
Nitric Oxide. Biology and Chem:stry 13, 226 235 2005,

Chaudhry A, Das SR, Hussain A Mayoa S Gemgc A, Bal V, Jameel 5, Rath S, The Nef pnotem of HIV-1
induces loss of cell surface a.o:.u:nuiaio;y mo}u_u?u. CD80 and CDSG in APCs. [ Immunel. 175, 456674,
2005, '

Mayor S. Commg home Nature. 436 488 9. 2005: ;

Rao M, Mayor S. Usc, of Forster SIesomnce energf transfer microscopym studyllpldmfts Biochim Biophys
Acta. 1746, 221-33. 2005, : S :

Karmalar S, Rﬂghunathan VA, Mayor S Phase beh'lwour of: dnp itoyl phosphatidyicholine (DPPC)-
cholesterol memblanes ] Phys Condens Matter 57 SI | _7—3! 182, 2005.

Mayor 5. ACEing GPI reiease Nature Struct Mo.' Bm)‘ 12.'. 107-8, 2005,

Fujita KM, Chadda A, leon K, Kurzchaha SJ; ha.rma TV, Pagano DK, Mancock RE, Mayor $, Parton RG.
Ultrastructural identification. of uncoated caveolin- |ndependem early endocytic vehicles. | Cell Biol, 168,
465-76, 2005. .

Mukherjee D. Role of mathematl in chemlstry,'Current Saence Spt Sec: Mathematics, 88, 371, 2005.

Das BR, Latha KVR Sahoo BK, Sur C Chaudhuri RK Mui(heqee D. Relativistic and correlation effects in
atoms. four. of Theor, And Comp. Chem. 4, 1, 2005..

Sur C, Chaudhuri RK Das BP Mukherjee D. Comparative studies using coupled cluster and unitary coupled-
cluster methods: Nuclear quadrupole moment, hyperfine constants and transition properties of A, | Phys.
B, 38, |, 2005.

Sahoo B, Chaudhuri RK, Das BR Merlitz H, Mukherjee D. Application of relativistic coupled-cluster theory
to heavy atomic systems with strongly interacting configurations: Hyperfine interactions in 7Pb_ Phys. Rev.
A 72,032507, 2005,

Pahari D, Ghosh P Chattopadhyay S, Mukherjee D. Towards the development and applications of manifestly
spin-free multi-reference coupied electron-pair approximation (MRCEPA) like methods: A state specific
approach, Theor. Chem. Acc {Malrieu Special Issue), 2005,
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28.

29.

30.

31,

32.

33

34.
35,

36.

37.

38.

39.
40.

4.

42,

43.

44,

45,

46.

47.

48,

49,

Bera N, Ghosh §, Mukherjee D, Chattopadhyay S. Reappraisal of the role of size-extensive normatlization
for multi-reference coupled cluster (MRCC) using general model space: A valence universal MRCC approach,
J. Phys. Chem. Special Commemorative {ssue in memory of . Simons, 109, 11462, 2005.

Jain B Nagaraja V. An atypical type il topoisemerase from Mycobacterium smegimatis with positive supercoiling
activity. Molecular Microbiol, 58, 1392-1405, 2005,

Suresh Kumar D, Maiti S, .Chandrasekaran $. Streoselective Synthesis of Aziridino Epoxides from Cyclic
Dienes. [.Org.Chem, 71,1653-1657, 2006.

Ramesh R, Sakhthi Devi R, Gupta R, Chandrasekaran $. Simultaneous Protection and Activation of Amino
Acids using Propargyl Pentafluropheny! Carbonate, Organic. Lett, 8, 1933-1936, 2006,

Pucadyil T), Chattopadhyay A. Confocal Fluorescence Recovery After Photobleaching of Green Fluorescent
Protein in Solution. . Fluoresc., 16, 87-94, 2006.

Kelkar DA, Chattopadhyay A. Monitoring. Jo"'n: Channel Conformation in Membranes utlizing a Novel Dual
Fluorescence Quenching Approach. Bjochem B.'ophys Res. Commun, 343, 483-488, 2006.

Dattagupta 8. The Myth About Einstein, spec:al Avogadro issue of RESONANCE, |anuary, 2006.

Dattagupta S, Bandyopadhyay M. D|55|p_at|ve Dynamics — A Case Study for Equilibrium and Nonequilibrium
Statistical Mechanics. four. of Stat. Phys March 2006

Bruyndonckx N, Kardile SP Gadaglar: R Dominance behaviour and regulation of foraging activity in the
primitively eusocial wasp. Ropahdm margmata (Lep) (Hymenoptera: Vespidae), Behavioural Processes, 72,
[00-103, 2006. i

Sen R, Gadagkar R, Males of the soual wasp Ropahdm marginata can feed larvae, given an opportunity. Animal
Behaviour, 71, 345-350, 2006, : S

Gadagkar R. Guest Editorial - Some Reﬂectlons on the Pursuit and Evaluation of Science. Current Science, 90
{4), 473-474. 2006. -

Gadagkar R. Readings in Behaviour, Eco ogy and Evoiutlon Technical Report No.107, 2006.

Enachescu C, Codjovi E, Varret F; Floquer S, Mamkandan P Manoharan PT. Photo-Excitation and Relaxation
Properties of a Spln Crossover Of H;gh Spm Stable State J.Ptys.Chem.B, 110, 5883 5888, 2006.

Sahoo BK, Chaudhuri R, Das B®: Mukher;ee D Relatuwst:c Coupied C!uster Theoay of Atomic Parity
Nonconservation: App!;catlon to 137Ba+ Phys Rev. Lett, 96, 163003 2006

Sur C, Latha KVP, Sahoo BK, Chaudhurl RK Das BR Mul(her;ee D. Electrlc Quadrupole Moments of the D
States of Alkaline- Earth Metal Ions Phys: Rev. Lett, 96, |9300I 2006.

GuptaR, China A, Man]unatha UH Ponnanna NM, Nagara;a V. A complex of DINA gyrase and RNA polymerase
fosters transcription in Mycobacterlum smegmatls Bgrochem Biophys. Res. Comm. 343, | [41-1145, 2006.

Chakraborty A, Nagaraja V. Dual _role for transactlvator proteln C in activation of mom promoter of
bacteriophage Mu. }.Biol. Chem 28]"-- SII 85I7 2006

T

Jaio B Nagaraja V, !ndlspensabie, funcl:aonally completing N and C-terminal domains constitute site-specific
topoisomerase |.J. Mol.. ‘Bjol. 357, 1409-1421, 2006.

Kaushik S, Katoch B, Nanjundlah V. Social behaviour in genetically heterogeneous groups of Dictyostelium
giganteum, Behav. Ecol. Sociobiol., 59(4), 521-530, 2006.

Kalipatnapu S, Chattopadhyay A. The Serotonin,, Receptor and its Interaction with the Membrane
Environment. Proc. Ind. Natl. Sci. Acad. B. (in press).

Pucadyil T}, Chattopadhyay A. Role of Cholesterot in the Function and Organization of G-protein Coupled
Receptors. Prog. Lipid Res. (in press).

Paila YD, Chattopadhyay A. The Human Serotonin , Receptor Expressed in Neuronal Cells: Toward a Native
Environment for Neuronal Receptors. Cell. Mol, Neurobiol, (in press).
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50.

51,

52.

53.

54.

55,

56,

57.

58.

59.

60.
61,

62,

Chattopadhyay A, Jafurulla M, Pucadyil T}. Ligand Binding and G-protein Coupling of the Serotonin , Receptor
in Cholestercl-enriched Hippocampal Membranes. Biosci. Rep. (in press).

Pucadyit T), Jafurulla M, Chattopadhyay A. Prolonged Treatment with Ligands Affects Ligand Binding to the
Human Serotonin,, Receptors in Chinese Hamster Ovary Cells. Cell. Mol. Neurobiol. (in press).

Pucadyil T, Chattopadhyay A. The Human Serotonin,, Receptor Exhibits G-protein- Dependent Cefl Surface
Dynamics. Glycoconj. J. (in press).

Wadehra A, Deb BM. Electron Density Changes and High Harmonics Generation in H2 Molecuie Under
Intense Laser Fields, Eur.Phys.[.D (in press).

Gupta N, Deb BM. Quantum Dynamics of an Electron Moving in Coupled Quartic and Coupled Double-
Well Oscillators Under Intense Laser Fieids. Chem. Phys. (in press).

Mancharan, PT. Cpen Molecular Framework in Lithium Qctabutoxy-phthale-Cyanine Paramagnetic Crystal:
Implications for the detection of Oxygen and Nltr:c Oxide by EPR Spectroscopy. [ Magnetic Materials |
2006. (in press).

Pandian RP Vinh D, Zweier |L, Manohéran PT, Kuppugamy P Effect of nitrogen dioxide on the EPR property
of lithium-octa-n-butoxy 2,3-naphthalocyanine {LiN¢-BuQO) microcrystals. f.Mag.Res, 2006. (in press)

Chen Y, Rangarajan G, Ding M. Stability of synchronized dynamics and pattern formation in coupled systems:
Review of some recent results, Communications in Nonlinear Science and Numerical Simulation, 2005 (in
press). SUREE '

Das S, Bera N, Ghosh§, Mukherje:e:D An externaH); -corrected size-extensive single-root MRCC formalism:
Its kinship with the rlgorously size-extensive state-specific MRCC theory, J. Mol Struct. (THEOCHEM),
(accepted). : .

Gopakumar G, Das BF, Chaudhuri R,'Mukhe_riee D, Hirao K. Random phase approximation in allowed and
parity non-crossing electric dipole transition amplitudes and its connection with many body perturbation
theory and coupled cluster theory. [, Theor. Comput. Chem, (accepted).

Wadehra A, Deb BM. Use of an Intense Microwave Laser to Dissociate a Diatomic Molecule (communicated)

Gupta N, Deb BM, Does the CEassxcalIy Chaotlc Henon Heiles Osciliator Exhlblt Quantum Chaos Under
Intense Laser erlds ? (commumcated) - RETRhS

Deb BM. Chem:cal Education at the M Sc Level (commumcated} e

3. Books/Proceedings Authored/Edlted by Faculty

i
2.
3

4.

Rao Indumati, Rao CNR. Learmn__g Sc;ence_ (in four parts}, Science for Chiidren, 2005.
Raoc CNR, Govindaraj A ‘Nanotubes and Nano_w{rés.'_The Royal Society of Chemistry, (London}), 2005.

Kullarni GU, Thomas P), Rao CNR. Na2 no&rystafs: Size-dependent properties and emerging applications. In
“Dekker Encyclopedia of Nanoscience and Nanotechnology™, 2005.

Govindarajan R. (Ed) Sixth IUTAM Sfmposfum on Laminar-Turbulent Transition Kluwer, 2006,

4. Boolks/Proceedings Authored/Edited by Hon. Facuity Members

Gadagkar R, Chandrashekara K. Behavioral Diversity and its Apportionment in a Primitively Eusocial Wasp.
In: Insect Phenotypic Plasticity — Diversity of Responses (Eds.) T.N.Ananthakrishnan and Douglas Whitman,
Science Publishers, inc., Enfield, USA and Plymouth, UK, pp.107-124, 2005.

Gadagkar R. Nothing in Biclogy Makes Sense Except in the Light of Evolution — A Review of The Theory of
Evolution by John Maynard Smith, Canto Edition, Cambridge University Press, (1993). Resonance ~ journal of
science education, 10 (11), 95-97. 2005.

Gadagkar R. (Ed). Proceedings of the DST Workshop on “Methods in Behavioural Ecology” organised at
|awaharial Nehru Centre, Indian Institute of Science Campus, Bangalore from | 6%-28th January 2006, Technical
Report No. 108. 2006.
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Pahari D, Chattopadhyay S, Das S, Mahapatra US, Mukherjee D. Size-consistent State-specific Multi-reference
Methods: A Survey of Some Recent Developments in Theory and Applications of Computational Chemistry.
The First 40 Years, (Eds) Dykstra CE., Kim KS, Frenking G, Scuseria GE. Elsevier, 2005..

Sant DA, Rangarajan G. Study of Indian climate variability using predictability indices, in Modern Applied
Mathematics (Ed) Misra JC , Narosa, New Delhi, 145, 2005

Bhattacharya S, Maitra U, Mukhopadhyay S, Srivastave A. Advances in Molecular Hydrogeis. In Molecular
Gels, (Eds)Weiss RG, Terech P Springer, 2006.

Varma R, Mayor S. Homo-FRET microscopy to investigate molecular-scale organization in living celfs in Cell
imaging. {Ed) Stephens D, Methods Express Series, Scion Publishing Ltd, UK. 301. 2006.

Rangarajan G. Long term stability studies of particle storage rings using polynomiat maps, in Proceedings of
the international Conference on industrial Mathematics , (Eds) Joshi MC, Pani AK, Sabnis SV, 357, 2006.




AWARDS / DISTINCTIONS

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

Awards & Honours

Prof CN R Rao

- Pinnamaneni award for science, 2005.

- Sri Chandrasekarendra Saraswati National Eminence award for Science, 2005,
- L. Singhania-1IM Lucknow award for leadership in Science & Technology, 2005.
- National Research Professorship by Government of india.

- “Desikottama” (D. Lit. Honaris Causa), Vasva Bharati, Santiniketan.

- D Sc (Honoris Causa) Kuvempu University <

« D Sc (Honoris Causa) Lucknow University

Prof M R S Rao
" FICCI Award, 2004-05
} C Bose National Fellowship Award

Prof Anuranjan Anand L
DAE Science Research Councnl Outstandmg Research investlgator

Prof S Balasubramanian
Materials Research Society of !ndla Medal 2005
8.M. Birla Science Prize in Chemmuy, 2005

Prof Tapas Kumar Kundu
National Bioscience Award, DBT, Govt, oi india 2005 -
S 5 Bhatnagar Prize, CSIR, Govt.of Iﬂdi_a_ 2_00_§

Prof R Narasimha ._ : -
Aryabhatta Award, Asu onautical Socnety Oflndm 2004 S

Prof S M Deshpande
Distinguished Professor of Aerodynamlcs Research & Educatlon DRDL

Prof Swapan K Pati e
Materials Research Sooety of India Awarci 2006 S

Dr Amitabhha Chattopadhyay i
Dozor Visiting Fellow, Ben Gurion Unwersmy, israei

Prof S Dattagupta
Meghnad Saha Award and Lecture of the ‘National Academy of Sciences, 2005
C V Raman Birth Centenery Medal of the Science Congress Association for
lifetime achievement in science.

Prof Raghavendra Gadaglar
Prof. LJ.8 Srivastava Memorial Lecture Award, National Academy of Sciences, India.

Dr R S Goichale
Swarnajayanthi Award

Prof E D Jemmis
Professor Priyaranjan Ray Memorial Award, Indian Chemical Society.
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Prof N Kumar
Padmashri

Prof H R Krishnamurthy
Alumni Award for Excellence in Research for Science for 2006, Indian Institute of Science, Bangalore , 2006

Prof P T Manoharan
Lifetime Achieverment Award in EPR Spectroscopy, 2005

Prof R A Mashelkar
- Suryadatta National Award, Suryadatta Group of Institutes, Pune, 2006
- Astitosh Mookherjee Memorial Award, indian Science Congress Association, 2005
~ The TWAS medal by TWAS, the Academy of Sciences for the Developing World, 2005
- Suryadatta National Award, Suryadatta Education Foundation, 2005
- Baroda Sun Award, Bank of Baroda, Mumbai, 2005
- Maharashtra Bhushan Award, Government of Maharashtra, Mumbai for
contributions to science and technology; 2005
- Honorary Doctorate, D.Lit. (Desikottama), Visva Bharati, Santiniketan, 2006
- Honorary Doctorate, Lucknow University, Lucknow University, 2006
¥« Honerary Doctorate, Mohanlal Sukhadia University, Udaipur, 2006
- Honorary Professer, Banaras Hindu University, 2005,

Prof D Mulcherjee
Sadhan Basu Memerial Lecture Award Indian National Science Academy, 2005,
Plenary Tall: WATOC, Cape Town, South Africa, 2005.
Plenary Lecture: 40" IUPAC Congress, Beijing, China, August, 2005
Invited tallk: 2nd Asia Pacific Conference on Theoretscal and Computational Chemistry, Thailand,
Bangkek, 2005.
R. P Mitra Memorial Lecture, Delhi Umversmy, 2005
Prof Raghavan Varadarajan
[arshan Ranganthan Memorial Lectura, CRSI, 2005
Rev.Fr.l.M Yeddnapaiiy Memorial Medal Indian Chemlcal Soc;ety, 2005

Prof M M Sarma T
International Fellow, Roy1l Academy. of Englneermg
Foreign Associate, US National Academy of Engmeermg
Honorary Doctorate, University of Calcutta
Honorary Doctorate, University of Lucknow

Prof Seyed E Hasnain
Padmashri

Prof M Vijayan
The First CSIR/Science Congress G.N.-Ramachandran Award for Excellence in
Biological Sciences and Technology, 2004

FELLOWSHIPS

Prof C N R Rao _
Honorary Fellowship, Indian Association for the Cultivation of Science, 2005,

Prof Tapas Kumar Kundu
Elected Fellow, National Academy of Science, Alfahabad, 2005.

Prof § Chandrasekaran
J.C.Bose National Fellowship, Department of Science & Technology, 2006-2010

Dr Amitabhha Chattopadhyay
Elected Fellow, Indian National Science Academy
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Prof G Mehta
Elected Fellow, Royal Society (FRS)

Prof E V Sampath Kumaran
Elected Fellow, Alexander von Humboldt Foundation

EDITCRIAL BOARDS

Prof Amitabh Joshi
Member, Editorial Board of Resonance: Journal of Science Education
Editor, Journal of Genetics

Prof Anuranjan Anand
Editor, Journal of Genetics

Prof M K Chandrashekaran
Member, Editorial Board, Resonance

Prof Vijay Kumar Sharma : -
Member, Editorial Board, Journal of Circadian Rhythms,

Dr Amitabhha Chattopadhyay
Member, Advisory Editorial Board European Bmphys:cs Journal

Prof B M Deb
Member, Editorial Ad\rlsory Board Pure and Appi:ed Chemlstry {Journal of UPAC),

Prof | Gopalakrishnan ' :
Associate Editor, Journal Materta)s Resear ch Bulletm
Member, Indian Journal of Chemistry, Sectioh AL

Prof Y Nanjundaiah
Chief Editor, Journal of Biosciences

Prof E V Sampathkumaran e
Member, Solid State @omnmmica&ions__l.:_-f'

Dr Satyajit Mayor : fHi
Member, Editorial Board Traffic, 2005

Prof K VijayRaghavan _ o
Chief Editor, fournal of Genetics.

MEMBERSHIPS/APPOINTMENTS

Frof C N R Rao :
' Foreign Member, Argentina Academy of Sciences
Foreign Member, Mangolian Academy of Sciences™

Prof Amitabh Joshi L
Member, Board of Studies in Genetics (Postgraduate), University of Mysore, 2005-2008.
Member, Sectional Committee for Animal/Pfant Sciences, Indian Academy of Sciences, Bangalore,
2004- present, External Member, Faculty of Science, Delhi University, 2004-2007.

Prof G U Kulkarni
National Coordinator for JEST-2006.
Member, Materials Research Society of india
Member, Chernical Research Society of India
Member, Indian Crystallography Association
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Dr Meheboob Alam
Selected to head the “Max-Planck-India Partner Group™ with the Max-Planck Institute for Marine
Microbiology, Bremen (Administered by the Max Planck Society, Germany and the Department of Science
and Technology, India).

Prof Vijay Kumar Sharma
Visiting Professor, New York University (2004-2006).

Prof § Chandraselaran
Elected Member of the Bureau of the International Union of Pure and Applied Chemistry {(IUPAC)
2005-2008.

Prof Raghavendra Gadagkar

- Member, Indian Delegation to participate in the meetings of the Inter-academy Panel held in Shanghai and the
International Council for Science held in Suzhou, China, October 2005.

- Member, Local Committee for 1mp|ementatlon of the Charte1 of “Nationaf Institute for Scientific Education
& Research (NISER)” at Kolkata. 2005 . 7 o :

- Member, Programme Advisory Committee (PAC} of the “Centres of Excelience in
areas of Biotechnology”, Department of B|otechnology, Government of India, 2005 ~ present.

- Member, Nationaf Bioscience Awards for Career- Development, Department of
Biotechnology, Government of India, 2005-present.

- Member, National Or'ganlzat[on Commlttee of THIRD “International Conference on
Plants & Environmental Pollution” (ICPEP 3):

- Member, Panel on Women in Sc;ence 1nd|an Academy of Sciences, Bangalore, 2005-present

- Member, Council of the Natlonai Academy of Smences India for the year 2006.

Member, Expert Committee on Capamty Building: ‘and Awareness Generation on
Biosresource Development and Uﬁilmr' n, i)eparlment of Biotechnotogy, Government of India, 2006 -
present. B

- Nominee of the University Grants Commlssmn on Search Committee for the selection of Professor in the
Rajiv Gandhi Chair. RS B e

- Member, Monitoring Commlttee of [prerts for the ICAR 10"‘ Five Year Plan EFC Netwcrk Project on Insect
Biosystematics Functlgnlng at Indian Ag_a_"_i_cuitu"' | Research Instltute, New 'Delhl 2006

Prof D Mukherjee

Member, Internatuonal Orgamzmg Comm:ttee of the on- gomg serles of Asian-Pacific Conference on
Theoretical and Computatlonal Chemistry
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FINANCIAL STATEMENTS

"Name : _]AWAHARLAL NEHRU CENTRE FOR

_ ADVANCED SCIENTIFIC RESEARCH
Address ;" JAKKUR POST, BANGALORE — 560 064
Year Ended : 31T MARCH 2006 .

Assessment Year : 2006-07




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, 2006 and also the fncome & 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. Qur responsibility is to express an opinion on these financial statements based on our audit.

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

We report that:

1. We have obtained all the information and exj)'lanz'ltion_s,_ which to the best of our knowledge and belief were
necessary for the purpose of cur audit,. " o

* 2. In our opinion proper books of accounts as required by law have been kept by Jawaharlal Nehru Centre For
Advanced Scientific Research so for as it appears. from our examination of those books.

3. The Balance Sheet and Income and Expenditure Account dealt with by this report are in agreement with the
books of account. S ST

4. The Balance Sheet and Income and Expenditure Account dealt with by this reportare prepared in accordance
with the Accounting Standards issued by the " Institute of Chartered Accountants of India subject to :

() Itis the policy of the entity to prepare its financial statements on accrual basis except in respect of
interest income from investments made,recoveries from CSIR fellowship and SRFP and income from
Royalties which are recognized as and when received rather than when earned. Non recognition of
interest income , Royalty income, recoveries from CSIR fellowship and SRFP on accrual basis is notin
conformity with the Accounting Standards 9 (Revenue Recognition) issued by the institute of Chartered
Accountants of India [Refer Note No.4,8 and 9.of Schedule Na.24]

iy Non-Provisions of accrued Iiabiﬁ_t}i_in :reépe;t' of leave encashment which is not in conformity with
the Accounting, Standard 15 [Accounting for; retirement benefits in the financial statements of Employers]
issued by the Institute of Chartered Accountants of india. [Refer Note No,3 of Schedule No.24]

(i)  Itis the policy.and practice of the entity.to deduct the amount spent 'on acquisition of fixed assets from
the total grants/.subsidies received in the Income & Expenditure account. This is not in conformity with
the Accounting Standard- 5 issued by the Institute Of Chartered Accountants of India. It has been explained
that this Format has been consistently used to present the the accounts before the authority who grant
the funds. R

iv)  Note No | | of Schedle-24 regarding the method of accounting of Work-in-progress in respect of Fixed
assets which is not in conformity with the generally accepted accounting practice.

5. Inour opinion and to the best of our info_riﬁatiqn and according to the explanations given to us and subject to
notes on accounts and our qualifications in para4 above, the said accounts give a true and fair view in conformity
with the accounting principles generally accepted in India:

(a)  in the case of Balance Sheet; of the state of affairs of the Jawaharlal Nehru Centre for Advanced Scientific
Research as at March 31, 2006; and

(b)  inthe case of Income and Expenditure Account, of the excess of Income over Expenditure for the year
ended on that date.

For P V. PRABHU & CO.,
Chartered Accountants

Sdf-
(NAGARAJA)
Partner
Membership No. 205345

Place: Bangalore
Date : 29.09.2006
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JAWAHARLAL NEHRU CENTRE FOR ADVANCED SCIENTIFIC RESEARCH
BALANCE SHEET AS AT 3157 MARCH 2006

Current year Previous year
Description Schedule 2005-06 2004-05
Rs. Ps. Rs. Ps.
LIABILITIES
Capital Fund i 678204167 .44 554787912.56
Earmarked and Endowment Funds 3 61985629.26 54417634.16
Current Liabilities and Provisions 7 6475649535 29296323.35
Cther funds-Cluster Studies 39541.00 39541.00
Scheme Balances 56043085.62 41575000.92
Surplus as per [ncome & Expediture Ajc 9333602.74 NA
Total 8§70362521.41 680116411.99
L4
ASSETS
Fixed Assets { at gross ) 8 , 678204167.44 554787912.56
Investments-Endowment Funds 9 59900000.00 52150000.00
Investment - Others .' B 10 106215690.00 54970000.00
Current Assets, Loans, Advances etc. 1 26042663.97 13850544.05
Deficit as per Income & Expediture Alc NA 4357955.38
Totai 870362521.41 680116411.99
Significant accounting policies(Enclosed) 24
Schedule t to 24 form integral part of Accounts - For Jawaharlal Nehru Centre for Advanced
L . e e : sclﬁntlﬁc Regearch R
This is the Balance sheet referred ' R
to in our report of even date.
for P. V. Prabhu & Co,, - -
Chartered Accountants
Sdf- Sdf-
{(Nagaraja) R.5.Gururaj
Partner R Accounts Officer
Membership no.205345 Sdy-

Prof.M.R.5.Rao
President

Place :
Date

Bangalore
29.09.2006




JAWAHARLAL NEHRU CENTRE FOR ADVANCED SCIENTIFIC RESEARCH
INCOME & EXPENDITURE ACCOUNT FOR THE YEAR ENDED 35T MARCH 2006

Current year Previous year
Description Schedule 2005-06 2004-05
Rs. Ps. Rs. Ps.
INCOME
Grants/Subsidies received 13 239505372.00 161433529.00
Less: Extent of fixed assests procured 63841023.88 83745356.950
Capital Work in Progress 59575231.00
' 11608911712 77688172.10
Royalty Income 449835.00 0.00
income from Fees/Subscriptions etc 16 603003.00 3089168.50
Income earned - Interest 17 4980784.00 518860.00
Other income 8 9692864.00 197535.00
Total 131815603.12 81493735.60
Expenditure
Establishment expenses 20 44340409.00 34069202.00
Other adiministrative expenses 21 71827130.00 47437077.35
" Total 116167539.00 81506279.35
Less: Overhead recoveries from schemes 4000000.00 NA
Net Expenditure " 112167539.00 81506279.35
Excess of income/(Expenditure)
over expenditure/(incomae) 19648064.12 {P2543.75)
Less:Transferred to Corpus Fund Account 5956506.00 NA
Excess of income over expenditure
carried forward ~ S i3691558.12 (12543.75)
Significant accounting policies {Enclosed) .. 24 '
Schedule | to 24 form integral part of Ac;:._ouhts : Forjawéhéﬁéi Nehru Centre for Advanced
A . Scientific Research
This is the Income and Expenditure account L
referred to in our report of év__e__r__p da_t_e_{
for P V. Prabhu & Co.,
Chartered Accountants
Sd/- Sd/-
(Nagaraja) R.S5.Gururaj
Partner Accounts Officer
Membership no.205345 Sd/-
Prof.M.R.5.Rac
President
Place : Bangalore
Date 29.09.2006
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Schedule No. 24
Accounting Policies and Notes on the Accounts for the Year 2005-06

I.  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, they have been classified the same in the statement of affairs under Capital
Fund and also under Fixed Assets schedule respectively.

2. Grants received and utilised for procurement of Fixed Fssets has been reduced from the total grants received
in the Income and Expenditure Account and the same has been inciuded under the Capital Fund Account.

The leave encashment to the stalf members is accounted as and when it is paid.

4. Investments of the Centre are stated at cost, The interest on investment is accounted as and when they are
received.

5. The foreign currency transactions are translated at the rates prevailing on the date of transaction.

6.  Previous years figures have been regrouped and reclassified to read in conformity with the current year's
figures.

7. 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 accounting standards recommended by the institute of Chartered
Accountants of India.

8. Royalty income has been accounted as and when received.

Income in respect of CSIR Fellowships and SRFP amounting to Rs.67,83,190 represents the dues received
from the CSIR and Department of Science and Technology of Government of India is accounted on receipt
basis. These dues pertain to earlier years where it was not provided.

(0.  Recoveries made on account of Over Head Charges spent for various Schemes/Projects were hither to directly
transferred to the infrastructure Corpus Fund accounts. From the cusrent year these recoveries will be routed
through lncome & Expenditure account for proper presentation,

1. Capital Work in Progress in respect of Buildings and Equipments represents the firm order placed with vendors
and building contractors up to 31.03.2006.

12.  The Expenditure listed under Schedule 20 as Establishment Expenses include the salaries paid to Faculty,
Scientific and Research Personnel. The Expenditure listed uncler the Schedule 2| as Administrative Expenses

include thé expenses towards Laboratory Consumables and Seminar/Workshops/ Discussion meetings
exclusively incurred for Research purposes. o

13, Application for exemption from payment of Income Tax has been made and it is in the process of finalisation.
Hence provision for income tax not made in the agcounts.

For P V. Prabhu & Co.,
Chartered Accountants

Sd/- Sd/f-
R.$.Gururaj. ( Nagaraja )
Accounts Officer. Partner

Membership no.205345

Sd/-
Prof.M.R.S.Rao
President

Place : Bangalore
Date : 29.09.2006
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JAWAHARLAL NEHRU CENTRE FOR ADVANCED SCIENTIFIC RESEARCH

Schedule forming part of the accounts

Description

31.03.2006

31.03.2005

Rs. Ps,

Rs. Ps,

Schedule I: Capital Fund

Balance as at the beginning of the year
Carbon Nano Materials

Physics and Chemistry of Materials
Cluster Studies

5(8039873.56

424294516.66

Less : Depreciation up to the end of previous year

34182430.00 34182430.00
9878095.00 9878095.00
2687514.00 2687514.00

554787912.56 471042555.66
137033758.00 | 16526261.59
417754154.56 354516294.07
123416254.88 8374535690

Add : Addition to Fixed Assets during 2005-06 o

Less : Depreciation for the current year

541170409.44

438261650.97

Add : Depreciation Reserve per_con_tra

24576767.00 20507496.41
516593642.44 417754154.56
|161610525.00 137033758.00

“TOTAL

678204167.44

554787912.56

Schedule 3 Earmarked / Endowment Funds

A: Infrastructure Corpus Fund
Opening Balance e '
Add : Amount transferred on account of Overhead
recoveries from Schemes Account .
Amount transferred from Income & Expendmur e Alc

Interest earned on investment durmg 2005 06

B: Other funds

19716139.65 13078199.01
4000000.00 4384371.84
449835.00 0.00
150667 1.00 2253568.75
25672645.65 19716139.60

Opening Balance: of the Funds 003470149451 33892503.40
Add: Additions : 5 L B
Funds/Donat.onsiGrants/Royamé‘s‘ ' _ 658311.00 600000.16
Funds-Income from Investments made 5350279710 2939747.00
Funds - other funds = S T
Interest receipts transferred to the Centre s Nc S 0.00 429185.00
: " 38862602.61 37861{435.56
Less : Funds- utlhsat:on/Expendmure|ncurred 1 2265105.00 3159941.00
Fund transferred reversed . 429185.00
- -36168312.61 34701494.56
TDS on interest - Current Year. i e T 144671.00
TOTAL 61985629.26 54417634.16
Schedule 7 Current liabilities and provisions
Sundry Creditors EMD 311203.00 292203.00
Sundry Creditors CMD 103185.00 107185.00
Sundry Creditors for equipments / others 63011273.45 27566102.26
Due to Scheme Account 1330833,90 1330833.09
TOTAL 64756495.35 29296323.35
Sdf-
R.S.Gururaj

Accounts Officer
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JAWAHARLAL NEHRU CENTRE FOR ADVANCED SCIENTIFIC RESEARCH

Schedule forming part of the accounts

NS(!). Description 31.03.2006 31.02.2005
Rs. Ps. Rs. Ps.
Schedule 8: Fixed Assets
l. |Land - Free Hold £7715351.00 17715351.00
2. | Buiildings 79658165.26 79658165.26
3. | Plant/Machinery/Equipment 20902649235 183853372.47
4. | Vehicles 1351027.00 |083551.00
5. | Furniture and fixtures 22238332.87 16943424.87
6. | Office equipment 5380314.63 5222690.63
7. | Computer/peripherals 19738867.00 13856320.00
8. | Electrical installations 3667276.00 3118336.00
9. | Library Books 826195521 7608858.21
710. ] Library Journals 47898674.80 406(3344.80
1. Tubewells and water supply 248912.00 200034.00
[ 2. | infrastructure facility 34891894.32 3232899732
13. ) Hostel Building s {5570835.00 15570835.00
1 4. | New Lab Building - AMRL 25377072.00 25377072.00
15. | Animal House ' 5425605.00 5425605.00
| 6. | Staff Housing 4118031.00 4118031.00
17.1ETU Building 2048814.00 2048814.00
{8.1 The Cotllege, Biology block, Extn /\MRL eLc 41949861.00 26003654.00
19.{ Equipments Carbon & Nano Mater ials - L 34182430.00 34182430.00
20. | Equipments Physics and Chemistry of Materials : ' 9878095.00 9878095.00
21. | Equipments Cluster Studies - 2687514.00 2687514.00
22.| Equipments Advance Technology Lab 20202562,00 SEE 20202562.00
23,1 Equipment Magnet * 7090855 0{) : 7090855.00
24, | Capital Worl in Progress
Buiildings : ; 1_5000000.00 0.00
Equipments 4. 44575231.00 0.00
: _ TOTAL 678204167.44 554787912.56
Less - Depreciation up to the end of prevxous year 137033758.00 116526261.59
Depreciation for the current year( excludmg item no. 24) - 24576767.00 20507456.41
Written down value of the assets as:on 31 03 2006 51659364244 417754154.56
Add - depreciation reserve per contra o 161610525.00 137033758.00
R TOTAL |678204167.44 554787912.56

Note @ Capital worl in progress in respect of Buildings and
equipment represent the firm order placed with vendors
and building contractors up to 31.03.2006

Jawaharlal Nehru Centre For Advanced Scientific Research

3
( Sd/-
: R.S. Gururaj
Accounts Officer




JAWAHARLAL NEHRU CENTRE FOR ADVANCED SCIENTIFIC RESEARCH

Schedule forming part of the accounts

Description 31.03.2006 31.03.2005
Rs. Ps, Rs. Ps.
Schedule 9: Investments -Earmarked/Endowment Funds
Long Term Deposits
Fixed Deposit with ICICH Bank 800000.00 800000.00
Fixed Deposits and Bonds with IDBI Bank 3100000.00 3100000.00
Fixed Deposits with HDFC Trust 8100000.00 [2050000.00
GOVERNMENT OF INDIA 8% SAVINGS BONDS 2003 47%00000.00 36200000.00
(SHCIL & SBI )
TOTAL 59900000.00 52150000.00
Schedule 10 Investments - Others
Short Term Deposits
Fixed deposits with banks - Canara Bank 63500000.00 22000000.00
Fixed deposits with banks - Canara Bank ( Schemes ) 427156%0.00 32970000.00
TOTAL {106215690.00 54970000.00
!
Schedule Il Current Assets, Loans, Advances etc,,
Cash & Banic Balances
Cash in hand at Centre 52644.00 67519.00
Cash in hand with Schemes 70922.00 49812.00
‘mprest balance 16972.00 0.00
Cash at bank :
Centre - Canara Bank 10071491.35 363786413
Schemes - Canara Bank 1215947579 2531467.79
Schemes - State Bank of India 1096997.83 6023714.13
Advances to staff 133461.00 112885.00
Contingent Advances 295885.00 132000.00
Other advances 1334692.00 1259603.00
TDS raceivable 312978.00 0.00
Amount recoverable from income Tax Department 461473.00 0.00
Linus and CPF accounts ' 35672.00 35672.00
‘ TOTAL 26042663.97 13850544.05
Sd/-
R.S.Gururaj .

Accounts Officer
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JAWAHARLAL NEHRU CENTRE FOR ADVANCED SCIENTIFIC RESEARCH

Schedule forming part of the accounts

Description 31.03.2006 31.03.2005
Rs. Ps. Rs. Ps.
Schedule 13: Grants/subsidies
Grants - DST 230000000.00 [55000000.00
Grants - Discussion meetings/Seminars 9334803.00 5862642.00
Grants - Travel grants 170569.00 570887.00

TOTAL

239505372.00

161433529.00

Schedule 16 Income from other sources

Income from fee, subscriptions,medical contribution ete., 603003.00 3089168.50
. TOTAL 603003.00 3089168.50

Scheduie |7 Interest earned
From Term deposits o 3383408.00 [53064.00
From SB acounts with nationalised banks 90705.00 365796.00
From Investmnt on Infrastructure fund B [506671.00

TOTAL 4980784.00 518860.00
Schedule 18 Other income
Visitors house,Guest rooms,Licence fee etc., 1570746.00 F97535.00
CSIR Fellowships, SRFP reimbursement etc,. 8122118.00

TOTAL 9692864.00 197535.00

" sdj-

RS, Gururaj
Accounts Officer

Jawaharlal Nehru Centre For Advanced Scientific Research




JAWAHARLAL NEHRU CENTRE FOR ADVANCED SCIENTIFIC RESEARCH

Schedule forming part of the accounts

Description 31.03.2006 31.03.2005
Rs. Ps. Rs. P
Schedule 20 Establishment Expenses
Salaries & Scholarship to students 32085060.00 26174422.00
Wages 5307061.00 5485106.00
Allowances { Medical reimbursements etc.,) 1212997.00 809519.00
Bonus ' 150487.00 155421.00
Contribution to CPF 2031352.00 [178673.00
Other expenditure fike honorarium etc. [ 74046.00 205879.00
Contribution to Group Insurance Scheme 3251816.00

LTC [127590.00 60182.60
- TOTAL 44340409.00 34069202.00

Schedule 21 Other Administrative Expenses '
Electricity & Power : : H£§03309.00 10474948.00
Water charges 2133468.00 1598218.00
Insurance 44012.00 253592.00
Repairs & maintenance 5129800.00 2917344.00
Rents,rates & taxes 471001.00 267266.00
Vehicles running & maintenance 2736231.00 2081191.00
Postage, taelephone & communication 4545880.00 3741763.50
Printing & stationery 2091526.00 i857574.00
Travelling and conveyance T A 2756244.00 [950003.00
Expneses on Sem:nars/workshopsldlscusswn meetlngs £5057596.00 ] 6445052.75
Subscriptions 5 37625.00 S 42891.00
Fees towards training etc 536181 00 - 106700.00
Professional charges | 773360 00 1213899.00
Canteen subsidy R 626.00 7452.00
Laboratory Consumables 20148643.00 10389133.00
Advertisement & Publlcxty e 1013288.00 2122303.00
Other miscellaneous expenses 802024.00 B36873.10
Audit Fees G T 22448.00 22040.00
Student Research Fellowship Programme ... ... | [423868.00 1 108834.00
2 “TOTAL | "71827130.00 47437077.35

There are no transactions ﬁét‘faining to Schedule Nos.2,4,5,6,12,14,15,19,22 and 23

Sd/-
R.S.Gururaj *
Accounts Officer
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