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RE A

From The
Director’s Desk

Dear Friends,

It is again with a great pleasure | present
before you the Annual Report for the year
1995-96. It has been a year full of activi-
ties and achievements, recognition and
appreciations and making preparations to set
the targets for the future. Planning the ac-
tivities and programmes for the Ninth five
year plan (1997-2002) keeping in mind the
National priorities and to fulfill the expecta-
tions of the nation and its people, to meet the hopes and aspirations of our scientists and staff
members, and above all to make a detailed exercise to initiate research projects which are in the
frontier areas of modern science and at the same time are of much significance from the point of
view of national needs of focussing an attention towards problem solving areas, had been our
major preoccupation in which a considerable period of our time was spent.

Being able to convince the National authorities about the potentiality of the Institute, and
the fact that without upgrading the facilities of the Institute and at the same time its core fund-
ing, it is not possible to compete with the rest of the world and to produce world class science.
During the past few years, our continuous endeavours had been to provide increasing support to
each department and/or section in terms of both manpower by filling up of vacant posts of
scientists and to increase the quantum of recurring grants. An effort was made also to fill up
some of the vacant posts of non-academic staff, administrative, finance and accounts personnel,
so that the institute could function in a better way and could cope up with the increasing work
load. We are very grateful to the Government of India, and particularly the Department of
Science and Technology of the Ministry of Science and Technology, together with the Planning
Commission of the Government of India to help us by increasing funds under the Plan head and
by providing a block grant of Rs.8.0 Crores for the upgradation and modernisation of Bose
Institute. We are also very thankful to the West Bengal Government, Ministry of Higher Educa-
tion for according all the help and courtesy to receive the central grant on our behalf and for-
warding the same to us. This has been an event of much significance so far as the history of the
Institute is concerned. The Institute which had to only satisfy itself with meagre amount of funds
of which 75-80% were to be spent for providing salary and other benifits to the staff. Funds for
research were a very poor insignificant amount. This to a large extent hampered the growth and
development of the institute. We now have come a long way from a period of living hand-to-
mouth, to a period when the Institute has consolidated itself in terms of its funding. Apart from
the core grants-in -aid from the Government of India, a large number of funded projects are now
coming to the institute which has given our scientists a little more flexibility and ease of doing
their research. As a result, the quality of their work has been improving steadily. The number of
first grade research papers published in high impact factor journals are also increasing. Research
results of two of our scientists Dr. Siddhartha Roy of Biophysics Department and Dr. Sukumar
Gupta of Botany Department received the acclaim of being chosen to be on the cover page of
two international journals.

The outstanding publication in Physical Reviews by two of our young scientists, Drs. Dipankar
Home and Rajagopal Chattopadhyay has opened up the possibility of Schrodinger’s prediction
coming true. Erwin Schrodinger wrote a book in 1940 “What is life ?” which was an attempt to




by an intelligent observer. Many times such experiments are not easy to do. But the experiment
proposed by Dipankar Home and Rajagopal Chattapadhyay of Bose Institute really can be per-
formed. This is the most innovative part of it. The experiment they proposed is to direct a
gamma ray photon into caesium iodide crystal, producing a shower of photons with wavelengths
in the UV region around 250 nanometers. The photon shower should then be passed through &
solution containing DNA and an enzyme known as photolyase. Any DNA molecule that is dam-
aged by absorption of UV photon will change its shape in such a way that molecules of photolyase
would bind to it. In such an event, the enzyme bound could then be measured. They argued
that an individual DNA molec ule could be regarded as definitely either damaged or not damagec
regardless of whether or when an experimenter chooses to find it out. Thus in their views some
other interpretation to quantum physics was required. Almost sixty years later if Schrodinger
would have been alive to day he would have been delighted to see which way the quantum wind
was blowing. Ladies and gentlemen, this work of two of our scientists have been chosen as one
of the three most outstanding work in Physical sciences finding place in Encyclopedia Britannica
Yearbook 1995-96, pp 241-243. Our heartfelt appreciations go to all of them. Let us congratu-
late them and wish them success in their future endeavours. I am quite sure that in the near
future many such spectacular inventions and discoveries will come out of Bose Institute.

The Institute had filed several Patent applications on the development of an immunomodulator,
an antiamoebic drug, an anticholesterolemic drug, a proteinase enzyme, etc. A water filter for
providing bacteria free, peslicide free, toxic heavy metal free and arsenic free drinking water is
in the making. An ELISA method for detection of minute quantity of food toxin, Aflatoxin has
been developed. These are going to be patented soon. A microbial technology for the degrada-
tion of organochlorinated pesticides and an ELISA for the detection of pesticides in food and
feed are being developed.

Two units of Crescographs have been manufactured and supplied to Birla Institute of
Technology and Museum, and two others are going to be manufactured.

The Institute has undertaken a massive upgradation, renovation and reconstruction
programme. Every department and/or section is going to be upgraded in terms of equipment
facilities amounting Rs. 40-50 lakhs, some major equipments are going to be placed in the
central facility, such as FACSVANTAGE and FACSCAN, Capillary Electrophoresis, Phosphorimager
and Image analyzer, Fast flow Kinetic measurement system, Peptide synthesizer, Protfein Sequenr;er.
Nanosecond Spectrophotometer, CD machine. A national facility for NMR studies on macromol-
ecules is going to be set up by installing a 500 MHz Ft-NMR. A National Facilty on Interactive
Graphics Computer System for Molecular Modelling, Molecular Dynamics and Structures has
been set up in DIC. Advanced model of Silicon Graphics facility has been installed, and Main-
frame Decalpha 2000 Server with terminal server and associated workstation has been procured.
A twenty line Computer workstation has been installed. A new single crystal X-ray Diffractometer
has been procured for RSIC. Also an Atomic Absorption Sepctrometer is being added to RSIC.
The Library is going to be equipped with computerised facilities, connected through a Local Area
Network System with DIC and both the Main Campus Science Departments and library and all
the Departments and Sections in the Centenary Campus. All these are going to be connected
with DIC through a dedicated line, so that the Scientists can use the Lihrary and DIC facility

the administration and accounts are also being connected through LAN system and will be hooked
to DIC mainframe.

Plans to create new space by adding an Annexe Block of Four Floors by the side of
Centenary Building, some staff quarters at our salt lake premises (52 quarters to start with), an
extension of the students Hostel with some Guest House facilities, a Research Animal Breeding
and maintenance house facility, a Field laboratory at Madhyamgram Farm along with a contain-
ment facility are now receiving active attention, the actual construction of which will start within
a month or so.

Repair, reconstruction and renovation work of the Lecture Hall, and various Laboratory
Buildings are also going to be undertaken soon. 1 would like to express my gratitude to the
Hon'ble members of the Governing Body, the Council, the Secretary DST, the Financial Advisor,
DST, the members of various internal committee and other committee, the members of the
Scientific Advisory Committee and of the Research Area Panels ‘to help us in carrying out this
stupendous task of rebuilding our Institute, at this phase so as to enable us to meet the chal-
lenges of the 21st Century.

During the year the Institute published 95 research papers in reputed journals, and 23 stu-
dents submitted their Ph.D theses. About 20 Post-Doctoral Trainees have successfully com-
pleted a National Course in Biotechnology. Several trainees from Japan. China, Thailand, Ko-
rea and Bangladesh had come to Bose Institute to obtain further training in Plant Biotechnology,
Moalecular Biology, Structural Biology, Immunobiology etc. It is heartening to mention that this
new trend of foreign scientists coming to Bose Institute to pursue their graduate, postgraduate
and post-doctoral studies is a new phenomenon. We are very happy in this development.

The institute published two important Books-"Patrabali”, edited by Shri Dibakar Sen which
is a collection of about 80 letters between Kabiguru Rabindranath Tagore and Acharya Jagadish
Chandra Bose. The other volume on “J.C. Bose and Microwaves—A Collection”, jointly edited
by Prof. Prantosh Bhattacharya and Prof. M.H. Engineer was published on the occasion of the
100th Anniversary of Sir J.C. Bose's discovery of millimeter wave, which was celebrated in our
Institute and different parts of the Country.Acharya.J.C. Bose and his discovery were rememberd
with much pride and admiration by the scientists, technologists and communication experts.
The journal Current Science had published a special issues on Sir J C. Bose's work and profusely
acclaimed his novel and original discovery made by him way back in 1896. We are extremely
proud to remember him with reverence and with the feeling of the same excitement as he him-
self felt during his discovery of millimeter wave of 5mm wave-lengths which paved the way of
development of a whole generation of communication technology, the benefit of which is being
enjoyed today by mankind all over the world.

Dear friends, we are looking forward to brighter tomorrow, with the experiences of the past,
commitments of the present and a whole lot of preparations for the future. We are trying to
equip ourselves to meet the challenges of the 21st century, and above all to meet the expecta-
tions of the people of our nation to uplift the standard of their living through scientific and
technological innovations. [ am sure your help, guidance and good wishes will always be with
us.

Wishing you all a very healthy, prosperous and productive year ahead of us .

from their own laboratory. We are very soon connecting ourselves to the INTERNET system, P. K. Ray
el which will also be made available to each scientist for bringing the world informigtion at their Director, Bose Institute
g ) fingertips. FAX and e-mail facilities have now been extended to both of our Carr‘;puses. Both Calcutta
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Physics

Faculty : Prof. S.C. Roy (Chairman), Prof. M.H. Engineer, Dr. A.K. Chatterjee,
Dr. S.N. Changdar, Dr. S. Raha, Dr. 1. Bose, Dr. D. Home, Dr. B. Roy,
Dr. B.K. Chatterjee, Dr. S.K. Saha, Dr. T.P. Sinha (From 28.6.1995)

INSTITUTIONAL PROJECT VI

A. Acoustics

A new viscous fingering type instability at
the interface of liquid layers.

B. Roy and M.H. Engineer

We had earlier reported on a fluid dynami-
cal instability present in steady flows in which
gravity is perpendicular to the main direction
of steady flow of a pair of flowing fluids. We
have now observed that the character of the
instability changes if the direction of gravity is
kept along the direction of steady flow. Both
the pattern of acoustically driven steady flow,
in a oil-water system consisting of a mixture of
castor oil and Carbon Tetrachloride kept above
a layer of water (the interface between the two
being made highly labile by use of a water
soluble surfactant), and the sudden emergence
of a “fingering” instability for sufficiently fast
flows were observed and photographed. Very
interesting patterns of flow were also observed
in the regime just preceding the transition to
unsteady flow. On the other side of the insta-
bility a long finger of the more viscous liquid
tunnels into the less visous one. Such “fingers”
are a common occurrence in oil-gas flows (and
oil-water flows) taking place when oil is pro-
duced from underground oil fields the world
over : such fingers are bad news for efficient
oil recovery ! Viscous fingers have also been
observed in the lab. in two dimensional flows,
and, it was hiterto believed that instabilities of
this kind do not exist in fully three dimensional
flows. Our observations show this belief to be
without foundation.

B. Nuclear Physics

B.1. Compton profile of cuprous oxide by
linear combination of Gaussian orbitals.

A.K. Chatterjee and Aniruddha Deb

A theoretical study on the Compton pro-
file of cuprous oxide has been carried out, us-
ing the linear combination of Gaussian orbital
(LCGO) method. The theoretical results are in

excellent agreement with the earlier reported
experimental work. With the same
wavefunctions the partial density of states of
copper and oxygen and the total density of
states of cuprous were calculated to establish
the nature of bonding and the charge transfer
in cuprous oxide.

B.2. Compton profile of vanadium car-
bide and vanadium nitride.

A.K. Chatterjee and Aniruddha Deb

A self-consistent, all electron calculation
was carried out for vanadium carbide and va-
nadium nitride using the linear combination of
Gaussian orbital method. Results were pre-
sented and discussed in the light of the exist-
ing theoretical and experimental data for the
partial density of states, total density of states,
charge analysis and Compton profile. From
the compatison of the two compounds a pro-
nounced change in the non-metal p and vana-
dium d interaction is found, and discussed in
connection with the binding mechanism and
directional anisotropies.

B.3. Compton scattering studies on scan-
dium oxide and scandium nitride.

A.K. Chatterjee and Aniruddha Deb

The Compton profile of polycrystalline
scandium oxide using 59.54 keV gamma-radia-
tion from a **'!Am source. The experimental
results were compared with theoretically calcu-
lated Compton profile values. An analogous
calculation was also carried out for scandium
nitride. From a comparison of the two com-
pounds a change in the non-metal p and scan-
dium d interaction was found, which was dis-
cussed in connection with the binding mecha-
nism. The similarity in the nature of the fermi
surface and fermi necks was also established.
Results were also presented in the light of the
existing theoretical and experimental data for
the partial density of states, total density of
states, charge analysis and compton profile.
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B.4. Positron lifetime in polymer.
A.K. Chetterjee and Aniruddha Deb

We measured the life time of positron in
ethylene polyvinyl and found the value to be
965 psec. We are analyzing the data for find-
ing defects in the polymer sample.

We are now measuring the life time of
positron in protein samples in an inorganic
matrix.

B.5. Charge exchange effect in scatter-
ing of analog nuclei.

Swapan K. Saha, in collaboration with
A. Roy, A.K. Sinha of Nuclear Science Centre,
New Delhi

It has been argued that the elastic scatter-
ing between analog nuclei at energies near
Coulomb barrier could produce strong reso-
nance as a consequence of the exchange of
last nucleons in the two nuclei. Every system
where this could be tested involves one radio-
active nucleus. A project was submitted last
year at the Nuclear Science Centre, New Delhi
where elastic scattering between "Be and the
analog nuclei 7Li would be studied at energies
near Coulomb barrier. A total of 96 hours of
accelerator beam time has been alloted. Fab-
rication of a gas target holder has been done.
Fabrication of a flange to hold a target and
two detectors is presently under way.

C. Applied Radioactivity and Liquid
Dynamics.

S.N. Changdar and Bidyarthi Dutta

The sliding cell method developed in our
laboratory and based on radioactive tracer
technique was used to measure diffusion coef-
ficients in some liquid systems using Hg-203
and TI-204 as the tracers. Studies in ternary
systems were continued to observe and explain
the effect of coupled flow on the motion of the
diffusing ion.

D. Radiation Physics and Condensed
matter.

D.1. Effect of suspended particles on the
viscosity of fluids.
B.K. Chatterjee and Nirmal Halder

Our earlier work showed that whether the
suspended particle is large (silicon powder and

Bose Institute

glass powder experiments) or of the size of Cross
linked polymers the variation of viscosity is
similar. The viscosity variation of polymeric
liquids upon addition of larger palymers (simu-
lating dimers, ete.) is studied. This provides
understanding of the nature of viscosity degra-
dation upon energetic irradiation and allows us
to infer the variation of dimer population with
irradiation dose.

D.2. Jonic transport and reaction processes
in nonpolar liquids.

B.K. Chatterjee

A gas carbon anode, multipart cathode and
grids have been constructed for a new and
more accurate ionic drift apparatus. A holder
to accurately position the electrodes is under
construction.

D.3. Study of stability of Superheated
drops.

B. Roy and S.C. Roy

A new horizontal tube volume measuring
device which eliminates the effect of change
in atmospheric pressure have been tested. This
provides a more accurate measurement of vol-
ume of nucleated drops.

D.4. Tabulations of photon-atom elastic
scattering cross sections

B.K. Chatterjee and S.C. Roy

A computer code has been developed to
do a multidimensional interpolation of the elas-
tic scattering cross section using the state-of-
the-art precise cross sections. This provides
an accurate perdiction of the elastic scattering
cross section for all elements, angles and ener-
gies (except near the K-edge).

D.5. Kole of exact and approximate theo-
ries of coherent scattering cross sections in the
estimation of photoelectric cross sections.

B.K. Chatterjee, B. Roy and S.C. Roy
in collaboration with North Bengal University

Role of coherent scattering cross sections
obtained from ‘exact’ S-matrix calculation and
other approximate theories in estimating the
photoelectric cross sections frofg the measured
total photon attenuation has bden examined.
It has been found that a change in 5% in
total mass attenuation occurred when exact

At higher driving power

Flow pattern with convective rolls,
characteristic of a vertically driven
water-oil (castor oil + CCl4 mixture)
system just beyond instability. The
thin viscous finger of water is clearly
visible at the center, tunneling into
the oil above
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" corelical coherent scattering Cross sections
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have been used.
1.6, Measurement of y-scattering cross

seclion.

Swapan K. Saha, B.K. Chatterjee and
s.C. Boy

A setup for measuring y-scattering cross
section using improved geometry has been
made. Fabrication of a 90° scatterer with an
optimum direct beam stopper designed by us
has been done.

0).7. Mossbauer and magnetic studies in
inorganic systems.

T.P. Sinha in collaboration with
M.Mukherjee and D. Chakravorty of IACS,
Calcutta, D. Das of IUC-DAEFE, Calcutta, M.
Batlacharya of SINP Calcutta and C.K.
Majumdar of SNBNCRS, Calcutta

s7Fe Méssbauer study of nano-composite
F(),‘,,'OH-SIO2 system prepared by sol-gel method
showed the presence of paramagnetic phase
up to 300°C (amorphous X-ray pattern); a
mixed phase of para-, superpara-and ferromag-
netic from 400°C to 600°C; and superpara-and
ferromagnetic phase from 800°C to 1200°C.
The electron paramagnetic resonance spectra
showed the magnetic hyperfine pattern of the
syslem heated at 600°C with g-values lying
between 1.86 and 2.17 (Fe*" in low spin). The
magnetization of the system increased with the
increase of particle size showing that more and
more particles transformed from superpara-
magnetic to ferromagnetic phase. The tempera-
ture dependence of Massbauer quadrupole split-
ting of Fe?* (3d0, °D) ions in chlorite contain-
ing siderite (green shale rock) was analysed by
invoking orbit-lattice interaction.

.8. Noise pollution in Calcutta.

) B. Roy, S.C. Santra and Debasish
Chakraborty (University of Kalyani)

Data on road traffic nosie level survey of
several traffic junctions in Calcutta for 24 hours
with simultaneous data of vehicular flow have
alreacdly been collected during the summer of
1993 and winter of 1994. Analysis of those
data revealed that the variation of hourly
equivalent continuous noise level with time of
the day showed a dip around the time of 3:00

.
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a.m of the day. The number of measurement
sites were subgrouped into 5 zones according
to the land use, and regression equations con-
necting ambient noise level and the traffic den-
sity have been developed.

D.9. The geometric phase in condensed
matter sysfems.

M.H. Engineer

The optical absorption spectra of many
quasi one dimensional materials are anoma-
lous in that they show a long “tail” below the
absorption edge that persists down to the low-
est accessible temperature (currently around a
few degrees above absolute zero). Such a struc-
ture is not explained by charge density wave
theory, although a charge density wave does
develop in many materials. 1 have attempted
an explanation based on a use of the Franck—
Condon principle, treating the electron phonon
interactions in the confinuum approximation,
but, keeping all quantum geometrical effects.
It appears that the qualitative features of the
spectra can be so understood.

E. Theoretical Physics

E.1. High Energy Physics, Astrophysics
and Cosmology.

E.1.1 Studies on Quark-Gluon Plasma.

Sibaji Raha in collaboration with Jan-e
Alam, Pradip Roy and Saurav Sarkar of VECC,
Calcutta and Bikash Sinha of VECC and SINP,
Calcutta

Earlier work aimed at studying the
approach to equilibrium in ultra—relativistic
heavy ion collisions within the framework of a
QCD—motivated kinetic theory model has been
extended to include the effects of particle
production through a source term in the
master equation. The detailed numerical work
required to solve the problem is in progress.

E.1.2. Nonlinear Aspects of Multipaticle
Production Processes.

Sibaji Raha in collaboration with
Debapriyo Syam of Presidency College,
Calcutta

A nonliner map suitable for application in
multiparticle production processes in strong
interaction has been derived earlier from




/|
e.

4

the collective model. Various experimental
guantities sensitive to fluctuations have been
studied within this model and are now being
compared with the corresponding data.

E.1.3. Phenomenologial application of
Finite Temperature Field Theory.

Abhijit Bhattacharyya and Sibaji Raha
in collaboration with Jan-e Alam of VECC,
Calcutta, Bikash Sinha of VECC and SINP
Calcutta and Sanjay Kumar Ghosh and
Sashikant C. Phatak of [OP Bhubaneswai

Modification of hadronic (baryonic as well
as mesonic) effective masses at high tempera-
ture and density has been studied from a newly
proposed relativistic many-body theoretic model
of nuclear matter called the Zimanyi-Moskowski
model. Finite temperature changes in the
electromagnetic form factor of the pion and
their effects on the dilepton spectra in heavy
ion collisions have been investigated. It has
been found that the apparent suppression
claimed by other authors does not survive when
one takes proper account of the space-time
evolution of the system and hence would not
be observable in actual experiments. Finite
temperature changes in the effective masses of
various pseudoscalar mesons (r, kK and i) from
the nonlinear ¢ model have been studied. Fur-
ther, the in-medium effects on the mass and
decay width of the ¢ meson have been studied
from the nonlinear ¢ model. 1t has been shown
that contrary to popular belief, the decay width
of ¢ ¥ ¥ increases (rather than deccrease) with
temperature and the primary ¢ peak would
survive in the dilepton spectra. Implications
of this conclusion for quark—gloun plasma
diagnostics have been explored. The possibil-
ity of kaon condensation in superdense nuclear
matter is being looked into, including higher
loop effects.

E.1.4. QCD phase transition in the Early
Universe.

Sibaji Raha in collaboration with Jan-e
Alam of VECC, Calcutta, Pijushpani
Bhattacharjee fo IlA, Bangalore and Bikash
Sinha of VECC and SINP Calcutta

Work on investigating the role of neutrino
inflation in governing baryon inhomogeneities

Bose Institute

in the early universe has been and is being
continued.

E.1.5. /nvestigation on vy ravs and neu-

trons from the solar region during total soly

eclipse :

Abhijit Bhatiacharyya, Barun K.
Chatterjee, M.H.Engineer, Sibaji Raha,
Suprakash C. Roy and Swapan K. Saha
(in collaboration with Bikash Sinha of SINP and
VECC, Calcutia, Debapriyo Syam of Presidency
Collage, Calcutta, Tarun K. Dey of Bajkul Col-
lege Midnapore and Rabi K. Mukherjee of IOP

Bhubansewar)

During the total solar eclipse (TSE) of Oc-
tober 24, 1995 which was visible from Diamond
Harbour, the measurement of v rays coming
from the general direction of the Sun in the
energy range of 0.3 —3.0 MeV was carried
out at Diamond Harbour over fixed time inter-
vals of 14 mins each, covering the entrie pe-
riod of occultation. I was found that at the
totality of occultation, the tfolal number of vy
rays in the said energy domain was substan-
tially lower (* 20 - 25 %) than the average
number measured with the noram! Sun. De-
tailed analysis of the collected data for simaller
energy intervals within the tolal range is al-
most complete. Passive Solid State Nuclear
Track Detectors (SSNTD), in particular CR-39
covered with thin Aluminium foils to induce (1.,
o) reactions, were also exposed during the
same time period. Microscopic analysis of the
recorded tracks as well as necessary calibra-
tions are under way.

E.2. Foundations of Quantum Mechanics.

E.2.1. DNA Molecular Cousin of
Schroedinger's Cat : A Curious Example of
Quantum Measwrement.

Dipankar Home and R.
Chattopadhyaya

It is shown that ullraviolet absorption by a
DNA molecule {which gets biochemically at-
tached to nearby phololyase enzyme so that
the effect of uv avbsorption becomes macro-
scopically discernible) constitiffes an intriguing
example of quantum measurement paradox in
the hitherto unexplored arena of biological
measurement. It is pointed out that this does

Aanual Report

o merely illustrate ihe quantum measurement
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i various approaches to the measurement
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E.2.2. Quantum Nonlocality of Single
Photon Stales.

Dipankr Home in collaborafion with G.5.
Agorwal of National Physical Laboratory,
Alunadabad

A testable example using single photon
siates is formulated which shows an incompat-
ibility between quantum meachanics and any
local deterministic ontological model of pho-
(ons in terins of “particle” coordinates. This
demonstiration is independent of Bell's inequali-
fies or olther arguments showing quantum
nonlocality hitherto discussed in the literature.

E.2.3. Incompatibility Between Quantum
Mechanics and Classical Realism in the Strong
Macroscopic Linit.

Dipankar Home in collaboration with
A.S. Majumdar of SNBNCBS. Calculta.

Considering a sfales of N correlated
parficles, each with spin j, the quantum expec-
ialion value of an arbitrary dynamical variable
Ais evaluated. This is found to exceed a bound
on A obtaimed from considerations of classical
realism. It 1s indicaled from numerical resulis
that this contradiction between quantum
mechanics and classical realism persists in the
“strong” macroscopic limit, i.e., when the
values of both N and j are arbitararily increased.
In this argument, the notion of classical realism
embodies the twin assumptions of locality {on
action at a distance) and noncontextuality ( a
measurement simply reveals the preexiting value
of a observed quantity).

E.2.4. The Inadequacy of Effective Inco-
herence Interprefations of Quantum Theory, as
demonstrated by Analysis of EPR Measure-
ments,

Dipankar Home in collaboration with
M.A.B. Whitaker of Queen’s University, Belfast
(Nothern Ireland)

Interpretations of quantum theory which
use effective incoherence are criticised, using

L
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analysis EPR experiments, and studying actual
rather than idealised distributions of resuits. It
is shown that such interpertations are inconsis-
fent : some of their consequences neither
duplicate the predictions of collapse. nor
agree with empirically testable aspects of the
quanium formalism

E.2.5. An Analysis of the Aharonov-
Anandan-Vaidman Model,

Dipankar Home in collaboration with F
Ghosh of SNBNCRBS, Calcutta

It is demonstrated that the recently
proposed and much discussed Aharonov-
Anandan-Vaidman mode! by using the notion
of so-called "protective measurements” cannot
claim to have dispensed with the "collapse of
the wave function” because it does not suc-
ceed in avoiding the quantum measurement
problem. The claim to be able to distinguish
between two nonorthogonal states is also
shown to be fallacious.

E.3. Condensed Matter and Statistical
Physics.

E.3.1. Strongly correlated systems

Indrani Bose and Saurabh Gayen

The coupled-chain (CC) model, described
by a t-d -type Hamiltonian, has been studied
when doped with non-magnetic and magnetic
impwities.  The effect of these impurities on
the dynamics of a single hole has been deter-
mined by exact analytical and numerical meth-
ods. The hole can form both bound and anti-
bound states with the impurity. In a certain
range of J.t values, bound states of different
symmetry coexist. In the case of magnetic
impurity, binding of the hole to the impurity is
less favourable.

E.3.2. Magnetism

Indrani Bose. Uma Bhaumik and
Asimkumar Ghosh

The study of the spin-1/2 Heisenberg anti-
ferromagnet on the frustrated pentagonal lat-
tice has been initiated. Frustration, in general,
leads to disordered ground states. We have
however, identified a parameter regime in
which the ground state is ordered. The calcu-
lation of the excitation spectrum and average
magnetization are in progress.




The compound Srn-1 Cunt+1 Oz, (n=3, 5,
7, 9,...... ) can be described by m-chain spin
ladder with m = (n+1)/2. Experiments have
shown that the excitaion spectrum has a gap
(is gapless) if m is even (odd). We have con-
structed an exactly-solvable antiferromagnetic
ladder mode! for which we are able to show
the above effect in a rigorous manner in a
particular parameter regime. A mean-field
theory based on the bond operator formalism
has been formulated to study the model in a
general parameter regime.
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Paticipation in Conferences/Symposia/
Training Programmes/Awards and Honours
received.

Prof. S.C. Roy delivered invited lecture
in the Regional Meeting on Radiation Physics
held at Bose Institute in November 1995 to
mark 100 years of discovery of X-rays, Partici-
pated in a symposim on 100th Anniversary of
the discovery of Microwaves by Sir. J.C. Bose
at Bose Institute in December 1995, Partici-
pated and Chaired one session in the INDO-
US Workshop on Radiation Physics : New dj-
rections in the study of inleraction of enargelfic
photons with Matter at the University of North
Bengal & Loreto College, Darjeeling, in March
1996, Serving as a member of the Technical
Programme Committee and National Organiz-
ing Committee of the 7th International Sym-
posium on Radiation Physics, Serving as a
member of the Technical Programme Commit-
tee of the National Conference on Radiation
Shielding and Protection.

Prof. $.C. Roy, Dr. S. Raha, Dr. B.K.
Chatterjee praficipated in the experiment at
Diamond Harbouy on the observation of solar

Jamma rays during solar eclipse on October
24, 1995,

Prof. M.H. Engineer was invited io
Present a  special talk on “Microwave
Iesearches of Sir J.C. Bose” at the National
Symposium o Recent Advances in Microwaves
and Lightwayes” held at the University of Delhi,
Dept. of Electronic Science during Dec 4-Dec6,
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1995); Participated by invitation in the “School
on Surface Physics held at SINE, Calcutta from
Aug 12th to Aug 18the 1995, Delivered an in-
vited talk at the sympoium held at Presidency
College in December 1995 to celebrate Fifty
vears of the Indian Physics Association; acted
as Convenor of a one day Symposium held to
celebrate the 100th Anniversary of the discov-
ery of Microwaves by Sir J.C. Bose at the Bose
Institute on Dec. 22nd 1995: Participated in
the Regional Meeting on Radiation Physics held
at the Bose Institute on November 16-1 7, 1995:
acted as Co-ordinator of a scientific team com-
prising scientists from Bose Inst., SINP Presi-
dency College, Calcutta Univ., 10P
Bhubaneshwar and Bajkul College to observe
solar gamma rays during the total solar eclipse
of Oct 24, 1995 from Diamond Harbor.

Dr. A. K. Chatterjee participated in the
Regional Meeting on Radiation Physics held at
Bose Institute in November 1995; Attended the
100th years of discovery of Microwave, at Bose
Institute in December 1995 : Attened the DAE
sponsored Solid State Symposium at Indian
Association for the Cultivation of Science in De-
cember 1995,

Dr. Sibaji Raha attended and delivered
an invited plenary session talk at the 4th Inter-
national Workshop on Relativistic Aspects of
Nuclear Physics at Rio de Janeiro, Brazil dur-
ing August 1995, visited the Dept. of
Mathematical Physics of the Institute of Phys-
ics, University of Sao Paulo, Brazil as an
imvited professor during August-October 1995,
Delivered colloquia at the Physics Department,
University of Campinas, Campinas, Brazil,
Institute of Theaoretical Physics, State Univer-
sity of Sao Paulo, Sao Paulo, Brazil and
Physics Department, University of Virginia,
Charlottesville, Virginia, USA during October
1995, Delivered a set of lectures at the ECRA
school on Basic Astrophysics at Caleutta dur-
ing November 1995, Attended and deliveredan
invited talk at the International Workshop on
Phase Transitions in the Early Universe and
Quark-Gloun Plasma at Puri during December
1995, attended and delivered an invited talk
at the international Nuclear Physics Symposium
(INPS—95) at Bombay during December 1995,
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Attended and chaired a session at the National
sympoium on Nuclear Astrophysics at Kalyani
during February 1996, also served as a mem-
ber of the organizing committee for the same,
Served as Vice President of the Indian Physi-
cal Society.

Dr. I. Bose delivered two invited lecture
on the percolation model and neural networks
at the Inter University Consortium for DAE
Facilities, Calcutta Centre in duly, 1995 ;
Dilivered an invited talk at the International
Conference on Dynamics of Complex Systems
organised by J.N.U. (August 6-11, 1995)
Delivered theree invited lectures in the Winter
School on Integrable Systems and
Low-Dimensional Many Body Problems at
Bharathidasan University, Tiruchirapalli (Dec.
18-23, 1995), Delivered an invited talk at the
International Conference on 70 years of quan-
tum mechanics and recent trends in theoreti-
cal Physics held at the Indian Statistical
Institute (29.1.96—2.2.96); Delivered an
intvited talk at the Eastern Regional Seminar
on Undergraduate Physics Teaching
Problems and Suggestions organised by the
Indian Physical Society at R.K. Mission Resi-
dential College, Narendrapur (March 2-3, 1996)
i Presented a paper at the International Con-
ference on Strongly Correlated Electron Sys-
tems organised by T.LLER. at Goa, India, Sep-
tember 27-30, 1995 ; Served as a Local
Organising Committee member of the Annual
D.A.E. Symposium (Solid State) held in
LA.C.S., Calcutta, Dec. 27-31, 1995; Has been
invited to become a member of the Regional
Council of the Indian Association of Physics
Teachers; Has been selected as a Theoretical
Physics Seminar Circuit Speaker (financed by
D.S.T.) for the year 1995.96 ; Has taught in
the M.Sc., Physics Course of Calcutta Univer-
sity as an invited Guest Lecturer.

Dr. B. Roy participated an presented a
paper in the Regional Meeting on Radiation
Physics (Bose Institute, Calcutta, November 16-
17, 1995); Participated in a Symposium on
100th Anniversary of the Discovery of Micro-
waves by Sir J.C. Bose at Bose Institute in
December 1995,

Dr. B.K. Chatterjee participated in the
Regional Meeting on Radiation Physics (Bose

Bose Institute

Institute, Calcutta, November 16-17. 1995); Dy
Chatterjee participated anc served as a dJoin
Secretary in the one day symposia 100th Ay
niversary ‘of the Discovery of Microwaves by
Sir J.C. Bose (Bose Institute, Calcutta, Decem.
ber 22, 1995); Dr. Chatterjee participated in
the Workshop on Rectification of Errors in Phys-
ics Text Books (Presidency College, Caleutta,
February 24, 1996); Dr. Chatterjee participated
and presented an invited paper in the INDO-
US workshop on radiation physics New Direc-
tions in the stydy of Interaction of Energetic
Photons with Matter (University on North
Bengal & Loreto College, Darjeeling, March
16-22, 1996).

Dr. S.K. Saha organised a Regional
Meeting on Ratiation Physics to commemorte
100 years of discovery of X Ray at Bose
Institute, Calcutta during November 16-17,
1995. Attended and delivered an invited talk
in the celebration symposium of 25 years of
Indian Physics Association, Presidency College,
Calcutta on December 8, 1995, Participated in
the symposium on 100th Anniversary of the
discovery of Microwaves by Sir J.C. Bose at
Bose Institute in December 1995,

Dr. T.P. Sinha presented paper in the
meeting ‘Condensed Matter Days-1995' held
at the Institute of Physics, Bhubaneswar from
August 29 to 31, 1995 and delivered an
introductory talk on the nano-structure materi-
als in the meeting. Dr. Sinha participated in
the Regional Meeting on Radiation Physics held
in the Institute from November 16 to 17, 1995,
Dr. Sinha served as joint secretary of the *100th
anniversary of discovery of microwaves by Sir
d.C.Bose' symposium held at the Bose
Institute on December 22, 1995, Dr. Sinha
presented paperes in the Annual DAE Solid
State Physics Symposium held at IACS,
Calcutta from December 27 to 31, 1995 and
served as a local organising committee
member of the symposium. Dr. Sinha partici-
pated in the Workshop on Rectification of
Error in Physics Text Book held in Presidency
College, Calcutta on February 24, 1996,

Mr. Aniruddha Deb pafficipated and gave
an oral presentation in the Eleventh National
Symposium on Radiation Physics (NSRP-11)
held at Patiala (Punjab), October 1995

ort

Annual Aep | -

| the Regional Meeting .on Radlat{)on

At[enf.lt'--"- | d at Bose Institute In November
e X

& . f
Physics, d the 100th Universary o
ttende . .
1995 I."f{j microwaves at Bose Institute in
discove
Dlecenﬂ_wer 1995.

Uma Bhaumik and Asimk.umaf‘ Gho;h prec-l

ed papers al the meeting 'Con en'se
. - }D'\ s' at the Institute of Physics,
Mﬂtlt(?1 e’;;\in' during August 29-31, 1’995.; also
Bhu_’j‘“— .t-ed in the Winter School on ’Integrable
paTtl‘v'i_’-’T ;and low Dimensional Many Body
595;‘1':1‘;5‘ at the Bharathidasan University,
’Pr;rciu:l}irapalli, India {Decj‘e.mberdIE'S-Z;'Sl';elg%Sl%é
Asimkumar Ghosh participated in e

hool on ‘Computational Condense atte
ls;xysics’ held in Shimla (October 30-Nobember

18, 1995). )
Nirmal Halder participated and pres_en.te
a paper in the Regional Meeting on Radiation
Physics (Bose Institute, Calcutta, November 16-
17, 1995). . f
Abhijit Bhattacharyya visited Institute o

i lecture
sics (Bhubaneswar) and delivered a :
fhheyrsewcslu(ring August 1995 under the Theoreti-
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cal Physics Seminar Circuit (TPSC) scheme of
the Department of Science and Technology
(DST); Visited Indian Institute of Astrophysics
(Bangalore) during Septemb.er 1995 and
delivered a lecture ; Visited Indian Institute of
Technology (Kanpur) during September 1995
and delivered a seminar there under the TPSC
scheme; vistied Institute of Physics
(Bhubaneswar) during December 1995; at-
tended “Workshop on Quark Gluon Plasma and
the Early Universe” at Puri during December
1995 and delivered a seminar; attended DAE
Nuclear Physics Symposium held“at Bom_bay
during December 1995; attended Symp951um
on Nuclear Astrophysics” held at Kalyani du-r-
ing February 1996; visited Bha‘abha Atomic
Research Centre (Bombay) during February
1996 and delivered a seminar there under the
TPSC scheme; visited Tata Institute of Funda-
mental Research (Bombay) during February
1996 under the TPSC scheme. )

Sri Bidyarthi Dutta attended and preser?ted
his paper at 11th Radiation Physics S‘ympom.urln
(NSRP-1) held at Punjabi University, Patiala
from 26-29 Oct., 1995.
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Basu, Kissan Das, R.K. Mourya

GRANT-IN-AID SCHEMES

Principal Investigator Title

Financed by

Prof, S.C. Roy

nucleation
Prof. S.C. Roy

detection
Dr. B.K. Chatterjee

Fabrication of pressure reactor &
electron circuitry to detect bubble

Investigations on the use of super-
heated drop detectors in neutron

lonic transport and reaction Processes

Defence Labaoratory,
Jodhpur

Atomic Energy Regulator
Board (AERB)

CSIR

in nonpolar liquids




Chemistry

Faculty : Prof p Bhattacharyya (Chairm

an from 01.01.1996), Prof. A. Ghosh (Chaiy-
man til] 31.12.1995), Prof. P Chakrabar

Chakrabarty, Dr. KP D
department), Dr. P Das

INSTITUTIONAL PROJECT |

A.l.  Preparation of ether linked lipids

from marine organisms for studying their bjo.

logical activities.

S. Misra, A.Ghosh, D. Banerjee, T.K.
Patra and D. Pal

Previous studies which j

ndicated the
occurrences of some

novel and unique ether
linked lipids with glycerol backbane
having ether linkages at carbon-1,
isolated and purified these compounds in
quantities from several marine organisms, with
a view to study theijr biological activities,

A.2. Preparation of EPA and DHA in large
scale for clinical triafs on palients sulfering fron
atherosclerosis and thrombo,

55,
A. Ghosh, S. Misra, D. Banerjee, D. Pal,
PK. Pal and T.K. Patra

Utilising the scale up technology developed
in the Lipid Chemistry Laboratory about 3 kg
of Eicosapentaenoic acid (EPA) with a concen-
tration of 50% has been prepepared for
initiating the Clinica] Trials on cardiac patients
suffering from atherosclerosis and thrombosis,
in two different hospitals at Calcutta.
Necessary Permission to conduct Clinical Trial

on volunteer patients has been obtained from
the Drug Controller of India,

and
we have
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A. Role of ether linke
tral lipids fron, marine o)
activity and cloning of
from marine sponge.

d phospholipids ney,-
ganism on Pl 3-kinase
Pl 3-kinase calalutic sjte

Suniti Misra and Amitabha Ghosh

Phosphatidylcholine (PC)
vertebrates ig enriched in et

from marine in-

as, Dr. J, Basu, Dr. M. Kundy

protein kinase is different
activated by Ca and lipids,

ti, Dr. PC, Sen, Dr. S. Misra, Dr. M
(Assigned from Microbiology

——

characterised a series

riacylglycerols and ether-lin
choline, phosphatidyleth
phosphatidylserines from ra
marine invertebrates, with th
methods, Metabolism of
etherlinked specios leads to production of 1-0.
alkenyl-and 1-0-alky]—2a:_:yi glycerol which alse,

could have significant effects on mammalian
cell growth.

of ether—linkod
ked phosphatidyl«
anolamine and
v fish and many
e help of physica|
PCs enriched in

Pl 3-kinase was isolated and detected from
marine sponges. The activity of this enzyme
was found to be inhibited by a potent inhibitor
Wortmannin, The product of this enzyme
activity were resolved by TLC: analysed by
HPLC and were found to be pPJ 3R PL3, 4 5
P.. Further work will be carried out to clone
this enzyme catalytic site.

B.1. Identification and partial purification
prolein kinase from goat spermatozoa,
Parimal C,. Sen, Rita Sikdar, Atin K.
Mandal and Kausik Ray

A protein kinase has been identified, par-
tially purified from cylosalic fr
spermatozoa by different
graphic separation methods. The kinase phos-
phorylates histone in presence of unsaturated
fatty acids with arachidonic acid shows maxi-
mum stimulation. The contaminated cAMP
dependent protein kinase (Protein kinase A) in
gel filtration column was removed by treatment
with cAMP followed by anion exchange col-
umn fractionation. The molecular weight of the
kinase is found to about 110-120 KDa, This
from PK-C for not
In fact Ca inhibits

of a

action of goat
olumn chromate.-

her-linked forms
bed novel ether-
present in mam-
have isolated and

and we have recently descyi
linked PCs and neutral lipids
malian cells also, Recently we

the activity. The
phosphorylate certain
including ion transport
role in cell regulation.

kinaae_ is found to
endodfinous profeins
proteins suggesting its

|
|
|
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mﬂ;:—?:,;: raf brain. | -
al C. Sen and. [*)‘lpg;:w;s
h tlt)':-li-:c:ryua in collaboration with 5. Bis
B attac b

das
. _hemistry Dept.) —anc] S.K. Nag
E\Bj;?flﬁ!'hi“ University, Ub;‘:\) .
| "Pase inhibitor prote .
e Narh}f{:rfzz 12,000 was purified from
weighl apr

fow "
p:vf“'” 1

o= e ined
13cu’f"'_ cytosolic fraction, A protein oiil}aﬂ::;s
" b!.‘-[,]ml ?\4 NaCl elution (peak no.

from Y.

- _ATE s,
be a potent inhibitor of Na, K {\-1[’ a?s‘
e as in the nanomolar range.. I 1:{3 |n
Th&? s :nds to ATPase at a site distal l-?:,e
hib.—fnll i '-.c;iﬁg site, binding is non-competi iith
A'”- m:-: ect to ATP. does not co.rr?pete [u&a
o 1?113(3 potent and specific inhlbltor.o n.
Oua,l.l?,”qe} The protein does not contain a z
. ‘a‘uid.ent from Trp fluorescence ‘an.d am |;1
g Idhtfalysis The amino acid analysis énclhc:ris
ot e i & ively charged hydro-
that t orotein is negatively ; :
”:tl Egeinp;ature. The circular dlchrosnrtr)l.tstuc‘l[z
) - . - r
1 (1) ates that the binding of the inhi 1cf> .
‘/‘\‘[(]‘)C se lead to conformational change o
AT Pa
AlPase. n
B.3. Phosphorylation and dephosphor yo/j3 f
tion o;" Mg-independent Ca-ATPase from gc
I
spermatozoa ;
Parimal C. Sen. K. Ray, A. Mandal an
Rita Sikdar o .
\ Recently we were successful in |solat1r;g the
i diate under control con-
phorylated interme ' f
1;!;?opnsoi Z in presence of low concentratlo;\ioi)_
((}l—. and/.or high temperature lead.to dep il
yl(?orylation. Based on our observation, I\v;[}e ;Z:a_
P d heme comparable to that of Mg, ‘
NTPaso, This hened our previ-
ATPase. This findings strengthe Lo R
ous report that this Mg independ(e:n A Pse
is involved in Ca transport and Ca up
Mg, Ca-ATPase. N
C. Synthesis of organosulfur and hetero
7 ds
cyelic compoun N
P. Bhattacharyya and A.K. Maiti. B
Considering the importanc'e o ny
ketosulfone as intermediate in organic synared
i ious B-ketosulfones have been‘ prep
by the o i OH sulfone using CrO,-
by the oxidation of B- H su e
Clay k-10 reagent. Considering
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i d
biological activity of Bismdolylmethhane ::d
Risindolylethane various bisindolyl et aned o
Bisindolyl ethane have been preparf' N
Montmorilonite clay catalysed condegsa 12:ide
indole with carbonyl compounds and ep

dition.
under normal con . -
D. Synthetic heterocyclic Chemistry
D.1. Sunthesis of Condensed Heterocycles.
M. Chakrabarty and Shampa Khasnosis

(i) As a part of synthetic efforts towarlds
l .
ticancer and/or antidiabetic pyrrolo?arbaz:) ist
atr;lted earlier, the synthesis of a: (llmpodr ?he
" ’ lished an
i i been accomplis
ntermediate has | -
;:)roduct characterised by spectral studies
(ii) In connection with ongon.ng he}:z\r/ce)
Diels-Alder project, a few new azadlenels)le e
been synthesised. We haive .beenid: il
i ewis ac
strate that certain CE
derr;(:;;ty in the successful heter? Diels P(;ldrec;
n:sctions of these azadienes with standa
r

dienophiles.
D.2. Development of Newer Reagents.
Manas Chakrabarty and Shampa
Khasnobis .
(i) A new method for the deprotect(nion c;f
i o
ketone phenylhydrazones ha've beer.\ l:;zion
oped. The reagent is inexpensnvel(,jthefniﬁe .
. is si d the yields o
dure is simple an
Frto C(ileketones are good to excellent. In jche cast;z:
afeerta'm ketones, an alternative re.actlon fpezhis
= was observed. The implications o e
W1;dsyervation and the analysis of the overa
o
letion.
sults are near comp . | t
(i) N-formylation of amines is a f:eq:/lieer:JV
i i thodologies. In
ity in synthetic me
nfctis:ltsiortcomings of the extant. procedu;fs
Zvailab]e for N-formylation of améﬁez fzi)rvthge}
( fficient metho
imple and extremely e R
?\lln;grmylation of diaryl and h.etaryl a;r_lflir;a_
B been developed. With a little mo 1th0d
lt’]'avein the reaction conditions, tbe k:ne N
lOh\/ed to be equally effective even }n t e.(l:'ies
p;oweaker amines of like o-and p-nitroanilines.
o

E.1. Physico-chemical s-tu-die:[:,?d lz:(})zre_
stability of p-lactoglobulin at acidic p.
mation of protein microcapsules. .

K.P. Das and Chaitali Bhattacharjee
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The stability of the protein f-lactoglobulin
has been measured against urea, Gu-SCN
S‘DS‘ [ween-20, MTAB by fluorescence tech-
nique at various pH including pH 2.0,

Methods have been standardized to pro-
duce heat cross-linked and chemically cross-
linked microcapsules from B-lactoglobulin, The
size distribution of these spherical and porous
microcapsules have been measured by Scan-
ning Electron Microscope. Microcapsules from
other proteins have also been prepared. At-
tempts are being made to entrap model drug
compounds such as acetyl salicylic acid, penL
cillin-G efc. into these microcapsules.

E.2. Grafting of biomolecules on solid

surfaces and interaction of proteins with grafted
surfaces.

K.P. Das and Anuradha Bhaduri

Apart from various amino-acids, several
carbohydrates, proteins, hydrophobic silanes
were grafted on solid alumina and silica
powder. The interaction of protein on these
surfaces are being investigated.

E.3. Structural changes of lysine modified
profeins.

K.P. Das and Anupa Bhattacharyya

Several proteins (B-lactoglobulin, MC-2)
were glycosylated at the lysine groups with lac-
tose followed by reduction with sodium
cyanoborohydrate. The extend of glycosylation
was assessed by TNBS method. CD and
fluorescence spectra of the modified and
unmeodified proteins are now being compared.
The stability of these proteins against thermal
stress and chemical denaturant will also be
compared.

E.4. Molecular chaperone function of q.-
crystallin

K.P. Das in collaboration with Dr. W.K.
Surewicz (University of Missouri, USA)

0-Crystallin has been found to act as an
extremely efficient chaperone by preventing
heat induced aggregation of substrate proteins.
From fluorescence spectroscopic study it was
shown that there was a positive correlation
between temperature induced exposure of
hydrophobic sites of o-crystallin and its
chaperone activity. It was also found that

Bose Institute

although o-crystallin can prevent the
aggregation of proteins during thermal
unfolding, it cannot prevent aggregation of the

same proteins during refolding from completely
unfolded form. This observation is of substrate
specificity of a-crystallin is in sharp contrast to
that of GroEL, which prevents aggregation of
proteins both during unfolding and re‘folding.

F. Studies on biomembranes : Stryc-
ture and function of the human erythro-
cyte membrane.

Joyoti Basu, Amit K. Das, Raja
Bhattacharya, PT. Srinivasan and Biplab
Dasgupta

F.1. Erythrophagocytosis in E-beta
thalassemia

Increased erythrophagocytosis in E-beta
thalassemia was shown to be associated with
increased exposure of PS on the outer surface
of red cells. Slower transbilayer movement of
PS was partly responsible for the above. Loss
of phospholipid asymmetry therefore appears
to be one of the underlying causes behind the
accelerated destruction of erythrocytes in the
bone marrow and in the peripheral circulation
in the beta-thalassemias.

F.2. Characterization of the protein
palmitoylacyl transferase of h uman erythrocuites.

A protein palmitoyl acyl transferase (PAT)
of Mr 70,000 was purified from human eryth-
rocytes. PAT acylates the beta subunit of
spectrin, as well as protein 4.2. Palmitoylation
was shown to proceed via formation of a
palmitoyl-enzyme intermediate.

E3. Palmitoylation of erythrocyte mem-
brane protein 4.2,

In order to better understand the role of
palmitoylation of protein 4.2 in its interaction
with band 3, the site of palmitoylation of 4.2
was characterized. Protein 4.2 was
palmitoylated at cysteine 173 in the 23 kDa
N-terminal, band 3-binding domain, CNBr
cleavage of this domain generated a 14 kDa
non-palmitoylated N-terminal peptide, and a 9
kDa palmitoylated peptide containing cys 173.
In blot overlay assays, neithér of these
peptides appeared to inferact with the cytoplas-
mic domain of band 3 to the extent of the 23
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kDa polypeptide. Attempts are being made to
express these three polypeptides in large
amounts in order to characterize their band
3-binding properties in detail.

G. Structure, Function and Dynamics
of Biomolecules

G.1. Strate of Aggregation of Filamentous
Actin with or within Binding Proteins.

P. Das, M. Ganguly and M. Sarkar

Filamentous actin which occurs ubiqui-
tously in muscle, non-muscle cells and
cytoskeleton, and which is responsible, at least
in part, for the unusual shape and motility of
cells, is a semi-flexible, mesogenic biopolymer.
This protein polymer extracted from chicken
skeletal muscle cells by standard techniques.
Previous studies established the existence of as
many as five liquid crystal states in pure actin
solution, some of these being observable in the
I-band of muscle. Equally interesting is the
finding that F-actin, when present in
association with binding proteins as in the
cytoskeleton, forms a gel state.

G.2. Understanding actin filament
aggregation.

P. Das

Theoretical effort is on to rationalize the
state of aggregation of F-actin on the basis of
intra- and interfilament interactions. Attempts
are now being done to incorporate hard-core
repulsions and anisotropic dispersion interations
in the Flory lattice model in order to explain
the observed lyotropic polymorphism.

INSTITUTIONAL PROJECT IV

A.1. Immunocontraceptive effect of BIM
in rodents.

P. Bhattacharyya, D. Ghoshal and A.
Pakrashi (ES, ICMR)

Blastocyst implatation is associated with
immuno-suppression. As BIM was known to
upregulate suppressed immune system, it is in-
jected soon after mating in female rodents. It
was observed that BIM prevented implantation
and the effect is reversible. It is suggested that
the anti-implantation effect of BIM is primarily
immunologic and mediated via macrophage
activation.
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A.2. Field trial of BIM in Chicken.

P. Bhattacharyya, D. Ghoshal in collabo-
ration with D. Chakraborty, D. Misra,
G. Chakraborty, S. Chakrabarty, (Institute of
Animal Health and Veterinary Biologicals,
Govt. of West Bengal).

Field trials were conducted on more than
13,000 birds at private as well as state poultry
farms (Gobordanga and Krishnanagar). It was
observed that 3 nasal dosage of BIM signifi-
cantly reduced the mortality rate to less than
5%. Antibody estimation against Ranikhet
Virus vaccination showed that BIM treated birds
had a mean titre of 1821 as against 517.7 ob-
served in Control, 15 days post R,B
vaccination.

A.3. CCl, induced hepatotoxicity in rats/
mice and the effect of a crude protein derived
from the leaves of Cajanus indicus

P. Bhattacharyya, S. Datta, S. Sinha in
ccllaboration with Dr. A. Bhattacharyya

Rats (120-150 gms body weight) and mice
(30-32 gms body weight) were both subjected
to hepatotoxicity by a single dose of CCl, (dose
- 25 pl ip). Hepatotoxic animals were treated
with crude protein isolated from Cajanus
indicus. 1t was observed that after the treat-
ment with protein fraction for 7 days, 14 days,
21 days respectively serum bilirubin, SGPT,
SGOT, Alkaline phosphatase, lactate
dehydrogenase were reduced significantly
(P< 0.001) compared to CCl, and control.
Histopathological studies of liver revealed im-
proved cytoarchitecture.

INSTITUTIONAL PROJECT V

A. Beta-lactam resistance and penicillin-
binding proteins of Mycobacteria.

Manikuntala Kundu, Joyoti Basu,
Parul Chakrabarti, Sebarata Mahapatra,
Tapan Mukherjee, Dhiman Basu and Sanjoy
Mukherjee

A.l. Expression of PBPl and PBPI* of
Mycobacterium leprae in Escherichia coli (in
collaboration with the University of Liege,
Belgium).

Two genes pon 1 and pon 2, encoding two
high molecular mass PBPs, PBP1, and PBP1*
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were identified in cosmid libraries of M. /feprae.
PBP1 and PBP1* were expressed in £ coli
While PBP1 was highly resistant to beta-
lactams, PBP1* was sensitive to beta-lactams.
Deletion of pseudo-signal sequence and of a
C-terminal portion of PBP1 did not affect peni-
cillin binding. Efforts to express these truncated
constructed of PBP1 in the periplasm by
placing the gene downstream of a pel B leader
peptide, were not successful.

A.2. The 49 kDa of M. smegmatis.

This PBP was kinetically characterized with
respect to its interaction with peptides, thiol
esters and beta-lactam antibiotics. The k,o/K
values for acylation by different beta-lactams,
showed that the PBP had high affinity for
imipenem, amoxycillin, flomoxef, moxalactam
and cefoxitin. Attempts to clone the gene for
this PBP have so far not been successful.

A.3. Purification and Characterisation of
a porin from M, semgmatis.

A porin of Mr 40,000 has been purified
from the cell wall of M.smegmatis. The
purified porin facilitated uptake of small mol-
ecules much as sugars and amino acids and
also permitted uptake of beta-lactam antibiot-
ics. Its N-terminal sequence did not show any
similarity with that of other known porins. The
possible involvement of this porin in drug
permeability and development of drug
resistance in mycobacteria is being investigated.

A.4. Studies on the mycolic acid defec-
tive mufant of M. smegmatis.

Mycolic acid biosynthesis is inhibited by the
frontline antituberculous drug, isoniazid (INH).
Since the biosynthetic route to mycolic acids
remains largely unknown, the precise target(s)
of INH has not been identified yet. A mycolic
acid defective mutant which synthesizes the
precursors (shorter chain fatty acids) of mycolic
acid is INH-resistant while the parent strain is
INH-sensitive. Introduction of the genomic li-
brary of the parent strain into the mutant by
electroporation has resulted in isolation of a
few INH-sensitive transformants. Biochemical
and genetic analyses of these transformants and
the mutant are being carried out to elucidate
the route to mycolic acid biosynthesis and to
identify INH-targets.
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B. Beta-lactam resistance in Shigella
dysenteriae.

Manikuntala Kundu, Anindya Sundar
Ghosh, Alak Kanti Kar, and Jasimuddin Ahmed

B.1. Expression of new high molecular
mass PBPs associated with beta-lactam resis-
tance in S. dysenteriae.

A laboratory mutant resistant to beta-
lactams, showed the appearance of two new
high molecular mass PBPs. Both these PBPs
were immunologically related to the PBP 1b of
E.coli. Their apparent molecular masses were
lower than the PBP1 of the parent strain, sug-
gesting that these PBPs could represent dele-
tion mutants of PBP 1b. The PBP1-specific
antibiotic cefsulodin, showed a lower k, /K
value for these PBPs compared to the PBP1 of
the parent strain. Cefsulodin resistance there-
fore appeared to be related to increased resis-
tance of these PBPs towards the antibiotic.

B.2. Characterization of an oxacillin-hydro-
lyzing beta-lactamase from S. dysenteriae.

A constitutive beta-lactamase of Mr 23,000
had previously been purified from a beta-
lactam-resistant clinical isolate of S.
dysenteriae. This enzyme was kinetically char-
acterized, and shown to belong to the family
of enzymes caterogized as Class D enzymes,
which hydrolyze oxacillin and cloxacillin and
are inhibited by sodium chloride.

B.3. /mipenem permeability and imipenem
resistance in S. dysenteriae.

A clinical isolate M2 which was resistant
towards a battery of beta-lactams, showed sen-
sitivity towards the carbapenems imipenem,
meropenem and panipenem. M2 lacked the
major porin of M 43,000. This raises the pos-
sibility that carbapenems may use an alterna-
tive channel in S. dysenferiae rather than the
non-specific porin channels. A 30 kDa porin
with homology to Omp A of E coli was
purified and shown to allow perneation of
carbapenems. Its possible role in carbapenem
uptake is being investigated in detail.

PUBLICATIONS

1. Adhikary, G., Chandra, S., Sikdar, R. and
Sen, PC. The phase behaviour of L-g-phos-
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Participation in Conference/Symposia
Training Pregrame/Awards and Honours
received.

Dr. Joyoti Basu : (i) participated in the
Gordon Research Conference on Red Cells in
Plymouth, New Hampshire, U.S5.A. and the
FEBS Meeting in Basel, Switzerland, in August,
1995. (ii) delivered an invited lecture on
Palmitoylation of erythrocyte membrane
proteins in the second symposium on
Biochemistry and .Biophysics organised by the
West Bengal Academy of Science and
Technology. (iii) participated in the Annual
Meeting of the INSA Young Scientist Awardees
in October, 1995, at New Delhi.

Dr. Manikuntala Kundu : (i) partici-
pated in the DST group monitoring workshop
at Indian Institute of Science, Bangalore in No-
vember, 1995.

Prof. Parul Chakrabarti : Chaired the
session on “Lectin-Cell Surface Interaction” in
the 4th International Symposium on
Biochemical Roles of Eukaryotic Cell Surface
Macromolecules and delivered an invited
lecture in the same session at New Delhi in
January. 1996. She was also invited to deliver
a series of lectures for the M.Sc. Course
Programme of the Biochemistry Department,
Calcutta University.

Prof. Amitabha Ghosh delivered two
lectures on (i) “Gas Chromatography Principles
and Applications” and (ii) “Analysis of Drugs”
and Chaired two sessions in the Workshop on
“Analytical Applications of GLC” organised by
RSIC, Bose Institute on Feb. 14-16, 1996.

Dr. Parimal C. Sen as a joint secretary
participated in the “International Symposium
on Recent Trends in Microbiology” held at
Calcutta. Dipankar Bhattacharyya, Kausik Ray
and Atin K. Mandal participated in the Inter-
national symposium on Trends in Microbiology
held at Calcutta.

Dr. Manas Chakrabarty : Attended
(i) ICT Golden Jubilee Celebration on Fron-
tiers in Chemistry and Chemical Technology’,
held in March - April, 1995 at IICT, Hyderabad.
(i) as a Member of the Sc. Committee ‘Inter-
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national Symposium on Trends in Microbiol-
ogy’, held in December, 1995 at Calcutta ; (iii)
Seminar on Synthesis and Stereochemistry of
Organic Compounds, held in December, 1995
at the University of Calcutta on the occasion
of 70th Birth Anniversary Celebration of Prof.
D. Nasipuri. (iv) the symposium ‘Challenges in
Organic Synthesis’, held in January, 1996 at
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term, 1996-1997; (vi) was elected a Member,
Publication Committee of the J/./ndian Chem.
Soc. for 1995.

Ms. Shampa Khasnobis presented a paper
at the 32nd Annual Convention of Chemists,
held in December, 1995 at the University of
Rajasthan, Jaipur and attended both the Sym-
posia held on the occasions of 70th and 65th

LA.C.S., Jadavpur, Calcutta on the occasion  Birth Anniversaries of Prof. D. Nasipuri (Dec.,
of the 65th Birth Anniversary of Prof. UR. 1995 at Calcutta University) and Prof. U.R.

Ghatak; (v) was re-elected an Associate Edi-  Ghatak (January, 1996 at I.A.C.S., Calcutta),
tor of the J./ndian Chem. Soc. for the 2 year-  respectively.

Ph.D. Awarded
Name University/Subject Year Title

Supervisor

Dipankar Jadavpur/ 1995
Banerjee Chemistry

Studies on the phospholipids
of the esterian mud skipper,
Boleophthalmus boddaerti
from Sunderbans mangrove
region of West Bengal, India

Prof. Amitabha Ghosh

RESEARCH SCIENTISTS/RESEARCH ASSOCIATES/
POST-DOCTORAL FELLOWS/SENIOR RESEARCH FELLOWS/
JUNIOR RESEARCH FELLOWS

Amiya Maiti, Anuradha Bhaduri, Asis Bhattacharyya, Mallika Roy (upto 6.11.95), Dipankar
Bhattacharyya, Anindya Sunder Ghosh, Tapan Mukherjee, Shampa Khasnobis, Sarmistha Dutta,
Dr. Debasish Ghosal, Dr. Sarmila Roy (upto 31st October, 1995), Dr. Anupa Bhattacharyya, Amit
Das, Alok Kanti Kar, Manas K. Pathak (upto 23rd February, 1996), Sebabrata Mahapatra, Chaitali
Bhattacharyya, PT. Srinivasan, Raja Bhattacharyya, Atin K. Mandal, Kausik Roy, Dhiman Basu,
Dr. Jitendra K. Gupta (upto 29th August, 1995), Dr. Sarmila Chattopadhyay (upto 19th July, 1995),
Dr. Ganesh Gopal (upto 8th May 1995), Dr. Gautam Chattopadhyay (upto 2nd February, 1996),
Dr. S. Subramaniam {upto 30th April, 1995), Dr. Krishnakoli Neogi, Dr. Rita Sikdar, Jasimuddin
Ahmed, Swapnanjan Goswami, Sanjoy Mukherjee, Biplab Dasgupta (from 12th July, 1995), Swati
Sinha (from 5th February, 1996)

OTHER SUPPORTING STAFF MEMBERS

Kalyan Basu, Nirmal K. Das, Prasanta Pal, Anirudha Aich, Debaprasad Roy, Sukumar Maitra,
Gopinath Mukherjee, Mrityunjoy Gayen, Paresh Bhattacharyya, Alok Kr. Kundu, Pranab K. Dey,
Bhabani Prasad Banerjee, Gour Chandra Biswas {upto 31.1.96}, Brindaban Ghosal, Chittaranjan
Santra, Chittaranjan Ghosh, Debdas Nandi, Eklas Ali, Rama Mukherjee, Gopal K. Biswas, Amarnath
Bhatta, Subhash Chandra Pal, Kodan Das. Z/g\

Annual Report

GRANTS-IN-AID SCHEMES

17

investigator/
Co-investigator

Title

Financed by

Dr. Joyoti Basu

Dr. Manikuntala Kundu

Dr. Joyoti Basu

Prof. Parul Chakrabarti,
Dr. Joyoti Basu,
Dr. Manikuntala Kundu

Prof. Parul Chakrabarti,
Dr. Joyoti Basu,
Dr.Manikuntala Kundu

Dr. Manikuntala Kundu

Prof. P Bhattacharyya
Dr. A.Bhattacharyya

Prof. P Bhattacharyya
Dr. (Mrs.) A. Pakrashi

Studies on the role of palmitoylation
of human erythrocyte membrane
proteins.

Beta-lactam antibiotics and Shigella :
Studies on penicillin-binding proteins
of Shigella.

Effect of Oxidative stress on eryth-
rocyte membrane structure and
function in chronic myelogenous
leukemia.

Penicillin binding proteins and
beta-lactamase of Mycobacteria.

Functional significance of abnormalities
of the erythrocyte membrane in
myeoproliferative disorders.

Biochemical approaches towards
the therapy of shigellosis.

Antihepatoxic agents from
Indian medicinal plants.

An immuno modulatory approach
to fertility regulation studies on a
marrow derived cytokine in the
prevention of Pregnancy in female
rodeuts.

D.S.T.

I.C.M.R.

CS.1LR.

Indo-EC

Indo-EC

D.S.T.

CS.1LR.

[.C.M.R.




Botany

Faculty : Prof. AN. Lahiri Majumder (Chairman, from 1.12.95) Prof. S.N. Ganguly,
(Chairman, upto 30.11.95), Prof. B. Ghosh, Prof. Swati Sen-Mandi, Dr. S. Gupta
Dr. B.B. Mukherjee, Dr. K.K. Mukherjee, Dr. PK. Saha, Dr. D.N. Sengupta, Dr. S.
Bhattacharya, Dr. S. Gupta-Bhattacharya, Dr. T.K. Ghose.
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INSTITUTIONAL PROJECT I

A. Plant responses to abiotic stress.

A.1. Effect of abiotic stress on the ex-
pression of components of Photosynthesis in
salt tolerant and salt sensitive rice cultivars.

Bharati Ghosh, Anindita Bose, B.S.
Tiwari, and S. Dutta.

Activity of RuBPcarboxylase was found to
be reduced significantly in leaves of salt sensi-
tive IR29 by salinity stress whereas no such
decrease was noticed from the leaves of salt
tolerant Pokkali. S35-methionine incorporation
into RuBISCO also showed same effect of
salinity stress. Northern analysis detected
salinity stress induced significant decrease of

transcripts for rbel. and cytochrome oxidase in
IR-29 but not in Pokkali.

A.2. Regulation of polyamine and its func-
tion in the adaptation to abiotic stress in rice
cultivars.

Bharati Ghosh, Manas Chattopadhyay
and Malabika Roy (In collaboration with D.N.
Sengupta)

Northern analysis revealed salinity stress
induced accumulation of transcript for argin-
ine decarboxylase (ADC) in shoots of both salt
tolerant Pokkali and salt sensitive M-1-48 rice
cultivars. Transmission electron micrography
showed the damage of plasma-membrane of
root cells by salinity stress. Exogenous
application of spermidine at 1 mM concentra-
tion during salinity stress was found to main-
tain normal integrity of the membrane.

Salinity stress induced decrease of
transcripts for chloroplast genes like psbA, psbB
of PSIl Complex and rbcl. was detected and
exogenous application of Spd and Spm was
found to abolish that salinity stress induced
down regulation. High regeneration from
scutellum-derived rice callus was obtained and
high temperature stress was found to be

inhibitory more in heat sensitive IR-8 than heal
tolerant, N-22, rice cultivars. Spd and Spm
were found to induce rhizogenesis in scutellum
derived callus in absence of rooting hormone
like Indole butyric acid.

A.3. /nositol metabolism in relation to
salinity stress : Implications in chloroplast
function (s).

A.N.Lahiri Majumder, Sriparna Bagchi
and Aniruddha Roychoudhury

Enhanced activity of chloroplast and cyto-
solic inositol synthase in salt-tolerant rice culti-
vars under NaCl-growth leads to increased pro-
duction of the cyclitol. Further, the decline in
the photosynthetic activity of the salt-sensitive
varieties of rice under NaCl-stress can be at-
tributed at least in part, to the inhibition of
chloroplast and cytosolic fructose-1, 6-
bisphosphatase (FruP,ase) activities. Although
both salt-sensitive and salt-tolerant varieties
accumulate equal amounts of Na in the leaves
or chloroplasts, FruP,ase(s) of the salt-tolerant
cultivars or that from Porteresia coarctata (a
salt-tolerant wild rice), exhibit lesser suscepti-
bility towards in vitro inhibition by NaCl than
that from the sensitive ones indicating prob-
able structural differences among the
FruP ase(s) from such sources. Additionally, in
vifro inhibition of FruP, ase(s) from the sensi-
tive rice cultivars can be cbliterated by prior
incubation of the enzyme by inositol and
methylated inositols suggesting a mechanism
for protection of FruP,ase(s) by activation of
inositol synthase /n vivo during salinity stress.

A.4. /n vitro selection of NaCl tolerant
somaclonal line of rice (Oryza sativa L) cv
Basmati 370. -

)
B. B. Mukherjee and Sangita Basu
Production of salt tolerant somaclonal line

of Basmati rice was continued to find out the
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slimum condition ol lr;';;(af1|e_ei'z.1iif_)r'n from
linity adapted (128 mM NaCl) rice Calli.
-r\ei.;,\cm-\um regeneration (55%) was found only
sen calli were grown in R2 B5 basal medium
containing 1AA and Kinetin but without NaCl.
i.ﬁ.-_-s.enre of NaCl in the medium was found to
oduce regeneration significantly. Proline con-
teni of the plantlets regenerated from salinity
adapted Calli was found to be about four times
higher than the plants regenerated from
unadapted Calli. Organogenesis and somatic
embryogenesis of the differentiated NaCl
adapted callus were studied by Scanning Elec-
tron Microscopy.

A.5. Salinity stress and expression of tran-
scription factor that recognises abscisic acid
responsive element in rice cultivars.

wi

D. N. Sengupta, Sudhiranjan Gupta (In
collaboration with B. Ghosh)

Northern analysis of RNA isolated from
root, sheath, and lamina of control and salt
treated rice plants of salt tolerant Pookkali and
salt sensitive IR-29 cultivars using the cDNAs
for salT or EmBPI was continued. While salin-
ity stress induced accumulation of transcript for
salT was detected in roots and sheath in both
cultivars, accumulation of transcript of EmBPI
homologous factor was detected only in roots
but not in sheath and lamina. Presence of fac-
tor in nuclear extract that binds to abscisic acid
responsive element (ABRE) was detected by gel
mobility shift assay and activation of factor by
spermidine or proline was revealed.

B. Plant Breeding and tissue culture

B.1. Genetic approaches for the improve-
ment of aromatic rice suitable for the agro-cli-
matic conditions of West Bengal.

T.K.Ghosh, S.N. Ganguly, S. Gupta,
2.B. Mukherjee, K.K. Mukherjee, PK.

Laha

Aromatic rice (Basmati and others) geno-
lupes (300 in number) were grown in field in
Madhyamgram and 88 lines found to retain
aroma for the last five generations. Partial
agromorphological characterization of these
lines has been made.

A single recessive gene has been found to
control the expression of aroma in 15 aromatic/
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nonaromatic cross combinations, while digenic
recessive control was observed in one such
combination. Analyses of F3 population further
confirmed the monogenic recessive nature of
aroma. A number of hybrids are aromatic sig-
nifying the allelic nature of the fragnance gene.
A basmati restorer has been identified for a
widely used IRRI-bred cms line (IR 628294).
Androgenic haplodiploids have been raised and
successfully transferred to the field. Seeds have
been obtained from 28 lines derived from four
cultivars and three lines from two hybrids. Rou-
tine advancement and directed crossings have
been carried out.

B.2. /Introgression of disease resistance
from local cultivars to improve Sesamum
through hybridization and anther culture.

S.Gupta, G. Gangopadhyay, R. Poddar

To transfer disease resistance trait to high
yielding cultivars of Sesame, four high yielding
cultivars and one local disease resistant culti-
var were selected {or breeding after evaluation
of agronomical parameters. Hybridization
experiments have been made and seeds
obtained from F, population.Micropropagation
with multiple shoot initiation and androgenic
calli cultures were standardized.

B.3. Genetics of submergence tolerance in
rice.

S. Gupta, Nirmal Mandal and Aniruddha
Das.

Activities of different isoenzymes before
and after submergence were compared in sub-
mergence tolerant and sensitive cultivars of rice.
One extra distinct esterase band was detected
in tolerant cultivars. Submergence induced
enhancement of alcohol dehydrogenase was
detected in sensitive type than in all seven
tolerant cultivars. Higher peroxidase level was
detected in sensitive cultivar in comparison to
tolerant cultivars.

To transfer the submergence tolerance to
high yielding rice cv. Pankaj inter specific cross-
ing was made with Oryza rufipogon Griff {(Sub-
mergence tolerant) and anther culture of hy-
brid plant was done. Plants were further ana-
lyzed. Of the 931 regenerated pollen plants,
double haploids (DH}, haploids, and hyperloids
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were 73.3%, 24.8%, and 2.9%, respectively.
In the field 696 DH plants survived upto ma-
turity and showed 1:1 segregation of the traits
for most of the qualitative characters studied.

B.4. Cytogenetical investigations on Befa
spp. and studies on wild gene pool of
Chenopodium and [pomoea species.

K.K. Mukherjee, S. Das and S. K. Mitra

The genotypic variabilities of the selected
lines of hybrids between Beta vulgaris and B.
palonga, are bing assessed for finalizing the pro-
cess of selection.

Analysis of total protein and four isoen-
zymes of different cytotypes of Chenopodium
album suggest that the wild diploids are plau-
sible progenitors of the semi-cultivated hexap-

loid S. album.

Defatted extract of [pomoea quamoclit was
further extracted with organic solvents and af-
ter chromatography and spectral analysis com-
pounds like stigmasterol, B-sitosterol, taraxerol,
a-amyrin, taraxerone, erythrodiol, cucurbitacin-
G and n-triacontanol were identified.

B.5. Development of insect tolerant oil-
seed Brassica identified through in vitro tech-
nigue.

PK. Saha, A. Roy

Intervarietal crossing of Brassica juncea cv.
RLM-198 and RJ-15 was made and androgenic
plants alongwith F2 populations were evaluated
for insect tolerance in field condition. Plants
showing relatively high tolerance will be stud-
ied further.

C. DNA damage and repair.

C.1. Studies on chromatin bound DNase
activity in relation to DNA integrity in dry em-
bryos.

Swati Sen-Mandi, Somen Nandi, Gitali
Das

During early imhibition of aged rice seeds,
a large extent of single stranded DNA damage
was detected. Extraction of chromatin bound
DNase from dry embryos of differentially aged
and fresh seeds revealed decline of DNase
activity with ageing, thus rule out as the cause
of DNA damage. Balance between free radical
accumulation and superoxide dismutase
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activity has been found to probable cause of
DNA damage.

C.2. Plant DNA polymerase : Possibility,
of cloning cDINA and characterization of thejr
structure and function.

D.N. Sen Gupta, M. Sanath Kumar, and
T. Chaudhury

The rice DNA pol B of 67 kDa size that
we have reported earlier was purified to large
extent for determination of amino acid se-
quence. As pol B is known to involved in mis-
match repair and inducible by alkalyting agents
in mammalian system we checked the effect
of EMS treatment of rice seedling on the activ-
ity of pol B . Result indicate enhancement of
Pol B activity after treatment of EMS (1%) for
8 hr., after that decline was detected. Mismatch
repair assay will be tested with the purified
enzyme. The yeast gene for DNA polymerase
IV equivalent to pol B, has been amplified by
polymerase chain reaction using sequence
specific oligonucleotides. The PCR product will
be used to identify homologous gene in rice.

D. Germplasm screening and seed
biology.

D.1. Biomolecular markers for submer-
gence tolerance in rice.

Swati Sen-Mandi and Somen Nandi

To select appropriate parents for breeding
submergence tolerance a number of indegenous
rice varieties have been evaluated using physi-
ological and biochemical parameters. Varieties
like FR 13A and Jalamagra have been con
firmed. In collaboration with Dr. Neng Huang,
Genome mapping laboratory, IRRI, Somen
Nandi has located a major gene for submer-
gence tolerance trait on chromosome 9 of
FR13A rice by AFLP mapping.

A three year field trial of differentially aged
and unaged rice seeds was performed to un-
derstand the relation between seed vigour and
field emergence/yield. Data recorded from the
experiments showed that early seedling vigour
not only influences crop stand establishment but
also has an effect on fillering efficiency and
yield of individual plant. Thus under direct
seeding conditions a seed stock of low vigou?
statuse reduces productivity by bringing about

, s amam
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(a) reduction in plant population in a given field
area and (b) reduction in fillering and seed
production per plant.

D.2. Dormancy of Legume seeds and
jequlation of water uptake during germination

PK. Saha, B. Das, S. Biswas (Guest
worker)

Studies on dormancy in different lequme
seeds were extended by analyzing the seed
siructures by SEM and regulation of water up-
jake. The architecture of seed coat, hilum, mi-
cropyle and the lens (strophiole) were found
to act as important factors in water uptake and
dormancy of seeds.

E. Micropropagation of economically
important/ornamental plants

S. Bhattacharya and Sanghamitra
Bhattacharya

Regeneration of multiple shoots from the
cotyledons of Nyctanthes arbortrisis cultured
in vitro was found to be maximum in well
balanced MS medium containing BAP, NAA,
and kinetin at proper concentration.

Rooting of multiplied shoots of Jasminum
sp. was obtained by addition of NAA or IBA in
the medium.

F. Chemistry of Natural Products

E1l. /solation and structure elucidation of
a new triterpene from leaves of Scoparia dulcis.

S.N. Ganguly and Shyamali Banerjee

From the methanolic extract of defatted
leaves of Scoparia dulcis, a new triterpene acid
was isolated as its methyl ester. On the basis
of physical measurement and chemical

evidences, the structure of the compound was
given.

F2. /solation and structure elucidation of
a new fritergene from Vitex negundo.

S.N. Ganguly and Jayashree Banerjee

From the methanolic extract of the leaves
_Of Vitex negundo, three triterpenes were
!Solated out of which one is found to have
Insect repellant character. Due to paucity of the
Maferial full characterisation of the above com-
;'uwlmrj was not possible. Further work on iso-
lation of more compounds and its full
actersation is in progress.

cl 18T
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F.3. Synthesis of organotion compound.
S.N. Ganguly and Bibhuti Maiji.

We synthesised Tropinyl 2-isoprophylbenzo
(b) thiopene-3-carboxylate, CZOHZSNOZS, an
analogue of the parasympathomimetic neu-
rotransmitter acetyl choline, with the expecta-
tion that it may have a wide range of
pharmocological effects. The structure of the
compound was confirmed by IR, '"H NMR and
MS. Further confirmation of the above struc-
ture was confirmed by X-ray analysis.

F4. Delay of fruit ripening by antisense
RNA approach.

D.N. Sengupta, Bharati Ghosh and S.
Dutta

The extraction of RNA from tomato fruit
has been standardized and ¢cDNA of ACC
synthase has been amplified by RT PCR. The
PCR amplified DNA is being characterized.

INSTITUTIONAL PROJECT III

A.l. Regulatory properties of brain Fruc-
tose-1, 6-bisphosphatase.

A.N.Lahiri Majumder, Sanghita
Bhattacharjee and Sriparna Bagchi

Brain fructose-1, 6-bisphosphatase, a Zn*?
containing protein undergoes modification in
its catalytic and regulatory properties on sub-
tilisin digestion. Such changes include change
in pH optimum from neutral to alkaline range;
loss of inhibition by 5’-AMP, an allosteric requ-
lator, and generation of a 4kDa S-peptide. In
addition, intrinsic tryptophan fluorescence of
the subtilisin-digested protein is enhanced
several-fold by Mn'%Zn'2, suggesting structural
changes of the protein upon such treatment.

A.2. Plant inositol synthase(s): Character-
istics of the cytosolic and chloropiast forms.

A_N. Lahiri Majumder, Aniruddha
Raychoudhury, Nitai Chand Hait and Rashmi
Deb.

Biochemical, immunological and structural
studies of the cytosolic and chloroplast forms
of inositol synthase(s) from Englena, Oryza and
Vigna revealed identical characteristics of the
two forms of the enzyme except in the organi-
zation of the (58-67) kDa subunits in the cor-
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responding holoenzyme(s). In addition, a single
form of inositol synthase has been character-
ized from a hitherto unreported cyancbacterial
source (Spirulina platensis), suggesting that the
plant inositol synthase(s) might have evolved
from ancestral prokaryotic progenitor(s).

INSTITUTIONAL PROJECT IV

A. Environmental biopollution in re-
lation to human and plant health.

Swati Bhattacharya, Pampa
Chakraborty, Atin Adhikari, Moonmoon Sen,
Indrani Chowdhury and Arati Malakar (in col-
laboration with Prof. S. Chanda).

Phoenix sylvestris, the date sugar palm was
found to be highly allergenic through skin prick
test (SPT) and using ELISA technique. On SDS-
PAGE, the allergen extract was separated into
twenty bands, of which eight were found to be
allergenically active in immunoblotting.

An allergenically active component was
isolated from Borassus flabellifer using
(NH,),S0O, fractionation and gel filtration. This
component was found to be homogeneous in
PAGE having M.W. 90,000.

A comparative study was made to deter-
mine the allergenic relationship between the
four common palm pollens. Out of 63 patients
tested by SPT, Phoenix sylvestris elicited maxi-
mum reactivity (44.4%) followed by Areca cat-
echu, Cocoa nucifera and Borassus flabellifer.
The majority of the patients showed markedly
positive skin reaction and specific IgE level to
more than one palm pollen extract. Immuno-
electrophoresis with rabbit antibody also re-
vealed the presence of shared antigenic com-
ponents in the four palm pollen extract.

After completion of one year sampling in
different indoor environments, sampling has
been started in a more comprehensive way
using volumetric samplers. The dominant fun-
gal types having established allergenic signifi-
cance during rainy season and winter are
Cladosporium sp., Chaetomium sp. Alternaria
sp., Nigrospora sp. Curvularia sp. efc.

After completion of ecofloristic survey of
Burdwan district, aerobiological survey has
been initiated in terms of frequency and diur-
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nal periodicity of airborne pollen grains in
Burdwan town. The dominant pollen types
found are the grasses, Trema orienialis. Psidlivg

sp., Cassia sp. and pollen grains from Cheno.
Amaranthaceae.

Eight honey samples collected from differ-
ent biozones of West Bengal (Darjeeling,
Madhyamgram, Sunderbans) have been
analysed palynologically and chemically. Car-
bohydrate, protein, lipid, Vit, C and minerals
have been estimated in relation to pollen con-
tent. There is no remarkable variation in car-
bohydrate, protein, lipid, vit C and minerals

due to change in pollen spectra and amount
of pollen grains.

Through *C dating the current knowledge
of the age of Pleisto-Holocene sediments of
Bengal Basin is extended from 7000 to 32000
YBP accompanied by 57 foraminiferal species
and by mangrove elements denoting estuarine-
fluviatile condition. the mangrove swamp phase
was extended north wave upto 120 km
(Dankuni) from present day coast line.

OTHER THAN INSTITUTIONAL
PROJECT

A. Use of ultrasonic techniques for inves-
tigation of microstructure of metal alloys.

S.N. Ganguly and Devashree Dutta (in
collaboration with VECC, Calcutta)

Quality assurance of materials demands
increasing knowledge about its microstructure.
Ultrasonic technique is primarily used as a
nondestructure method to investigate this
microstructure by the measurement of attenua-
tion commonly by pulse echo method.
Howwver, this conventional measurement
ignores the back scattered signals sandwiched
between the backwall echoes. these back scat-
tered signals possess more interinsic information
about the microstructure. Hence better under-
standing of microstructure can be achieved by
proper analysis of the back scattered signals.

For the anyalysis of the back scattered
ultrasonic signals, a broadyband ultrasonic
probe with central frequency of 5 MH, (crystal
diameter of 12.5 mm) for Cu and a broad band
probe of central frequency of 10 MH, (crystal
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diameter of 6mm) was used. the probe was
~xcited by a pulser receiver unit to generate a
short duration ultrasonic pulse in the plane
parallel specimens of Cu (50 mm x 50 mm x
10 mm) and {50 mm diameter, 7.56 mm
thickness).

Scattered ultrasonic signals starting from
the first backwall echo from these materials was
captured by the same probe and were sampled
at a sampling rate of 10 ns for 512 data points.
The position of the probe on the sample was
changed at random and the back scattered sig-
nals of 512 data points from each location was
captured. These eight individual scattered sig-
nals (each being a representative of the micro-
structure of a particular location along its thick-
ness was then joined together to form the en-
tire signal of 4096 data points. The analysis of
this signal would certainly give the global in-
formation of the microstructure. The fractal di-
mension for these scattered discrete ultrasonic
signals from Cu and KCl are found to be 1.5297
and 1.5454 respectively. These are two unique
distinct values representing the respective mi-
crostructure.

Quite recently, the concept of fractals have
proved useful in characterization of crack sur-
faces. In fact, this new concept turns out to be
a more referred tool of fracto graphic analysis.
In deed, a self-affine glometry has been evi-
denced in many cracks, with various materi-
als, loading models, fracturing conditions and
sample sizes.

No attempt has so far been made to char-
acterize these crack surface using a custic
means. For the first time, a model is devel-
oped which studies the dependence of the av-
erage echo power | {7} (where 7 is the time
delay) resulting from the differentiation of a
gause nonchromatic acustic pulse from a
multiscale randon crack surface modelled as a
fractal with Hansdoff. Besicoitch dimension
between 2 and 3. The final analysis gives the
lractal dimension of the crack surface from the
expression for the average echo power.

B. Physiological and Biomolecular in-
Vestigations on Tapping Panel Dryness
syndrome in rubber.

Swati Sen-Mandi and Gitali Das
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In collaboration with Rubber Research In-
stitute of India

The activity of superoxide dismutase has
been studied in newly tapped and over tapped
rubber trees. The polyacrylamide gel electro-
phoretic assessment of SOD lsolated from
lutoids showed three bands. Preliminary experi-
ment reveals that both mitochondrial and
cytosolic 5OD bands are present in newly
tapped plants, the bands gradually disappear
with appearance of Tapping Pane! Dryness
syndrome, a disorder caused by over tapping/
stimulation.

Participation in Conference/Symposia/
Training Programme/Awards and Honours
received

Prof. B. Ghosh has been elected a mem-
ber of the Executive Council in the Society for
Plant Physiology and Biochemistry, New Delhi.
She has delivered an invited talk on “Molecu-
lar analysis of Polyamine metabolism and its
action in plants during abiotic stress” in the
National Symposium entitled “Modern Trends
in Plant Physiology” held at G.G. Pant Univer-
sity of Agriculture & Technology, Pantnagar,
Nainital on March ' 96.

Prof. A.N. Lahiri Majumder deliverd the
Shadakshara Swamy Award lecture in the An-
nual Meeting of the Society of the Biological
Chemists held in Oct. 1995 at Lucknow. He
also participated in the Guha Research confer-
ence at Alibagh as an invitee.

Dr. PK. Saha, Dr. Sabita Bhattacharya,
Amitava Ray, Gaurab Gangopadhyay, Sangita
Basu, Nirmal Mandal and Ramit Poddar at-
tended the Seminar entitled “National Semi-
nar on Recent Advances in Plant Sciences” held
in April 1995 in the Department of Botany,
University of Calcutta, and presented papers.
Amitava Roy, presented poster in “All India
Symposium on Recent Advances in Biotech-

nological Application of Plant tissue and Cell
Culture ” held in June 1995 ; CFTRI, mysore.

Dr. Swati Bhattacharya visited 1ARC-
Rothamasted, Herpenden, U.K. October 1995
and also attended 29th Annual Convention of
Indian College of Allergy and Applied Immu-
nology held at Bose Institute in December
1995. She has been elected Joint Secretary
of the Indian Aerobiological Society for the next
four years. Pampa Chakraborty, Indrani

Chaudhury, Arati Malakar, Atin Adhikari and
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Moon Moon Sen also participated and pre-
sented papers in the Annual Convention of
1.C.A.l. Pampa Chakraborty has been awarded
gold medal in PH. Gregory Memorial Compe-
tition 1996 at 8th Indian Aerobiologi-
cal Conference held at Pune.

Dr. Sabita Bhattacharya has a delivered
a talk on “Rapid multiplication of Jasminum
officinale by in vitro culture of nodal explant”
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in 2nd International Plant Tissue Culture Cop.
ference held at Dhaka University, Dhaka
Bangladesh on December 12-14, 1995, '

Dr. D. N. Sengupta has attended the
Annual Meeting of the Society for Biologica]
Chemists held at Lucknow in Oct. 1995 and
presented poster paper. He has also delivered
a talk on salinity stress.

GRANTS-IN-AID SCHEMES

Investigator/ Title
Co-investigator

Financed by

Prof. B. Ghosh

Thermal Regulation of Ribulose 1, 5- C.S.IR.

bisphosphate carboxylase in rice

Prof. A.N. Lahiri Majumder

Chloroplastic myoinositol synthase DS.T

from Englena gracilis. Molecular
studies and photoregulation

Prof. S. Sen-Mandi

ldentification and study of blochemical I.C.AR.

and ecophysiological components of
seed vigour for direct seedling

cultivation of rice.
Introgression of disease resistance CS.LR.

Dr. S. Gupta

from local cultivar to improve
Sesamum through hybridization

and anther culture
Characterization and cloning of cDNA C.S.IR.

Dr. D.N. Sengupta

for plant DNA polymerase

Dr. D.N. Sengupta

Molecular analysis of regulation of D.S.T.

salinity stress and abscisic acid
inducible genes in rice.

Dr. Swati GuptaBhattacharya Aeroallergenes and human health- M.E.FE
aerobiological studies (All India Co- India

ordinated Project)

Ph.D. Awarded
Name University Year Title Supervisor
Malabika Jadavpur 1995 Heat induced cellular events Prof. Bharatl Ghosh
Roy in rice (Oryza sativa L)
Bibhuti- Calcutta 1996 Preparation, characterisation, Prof. S.N. Ganguly
bhusan % microbiological property and an
Maiji approach towards the under-

standing of structure activity
relationship (SAR) of some tri-
organostanny!l 2{Aryl azo) benzene
carboxylates. 2

L5

p;,ymmomhulogy. 46(2), pp. 99-107, 1996

STUDIES ON HISTOMORPHOLOGICAL COURSE OF EVENTS
DURING ANDROGENESIS OF RICE (ORYZA SATIVA L.)!

N. MANDAL & S. GUPTA
Tissue Culture Laboratory, Department of Botany, Bose Institute,
93/1 A.P.C. Road, Calcutta 700 009, India
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PUBLICATIONS

1. Basu, S., Gangopadhyay, G., Gupta, S.
and Mukherjee, B.B. Establishment of callus
cultures and regeneration of plantlets in three
indica varieties of rice (Oryza Sativa L.) J. Natl.
Bot. Soc. 48.1-6, 1995.

2. Biswas, S. and Saha, PK. SEM studies
on seed coat morphology and water uptake pat-
terns in the seeds of Crotolaria Striata Linn.
Trans. Bose Res. Inst. 56, 43-50, 1993.

3. Bose, A. and Ghosh, B. Response of pho-
tosynthetic apparatus in rice cultivars under heat

stress. Photosynthetica 31, 625-30, 1995.

4. Chanda, S., and Gupta Bhattacharya,
Swati Pollen allergy in India - an overview. /nd.
J. Allergy & Appl. Immunol, 7, 3-11, 1993.

5. Chattopadhyay, P, Roychoudhury, A.,
Pal, R., and Majumder, A.L. Evaluation of algal
biomass quality cultivated at rural level by low
cost method. /nd. J. Expt. Biol. 34, 226-231,
1996.

6. Das, B.C., Pain (Biswas), S., Biswas,
C., Ganguly, S.N. Banerjee, Asoke, Duax,
W.L., Maji, B.B. and Ghatak, K.L. Tropiny!
2-iso-propylbezo[b]thiophene-3-carboxylate
C,H,NO,S. Acta Cryst. C51, 2386-2388,
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1995.

7. Das, S., Mitra, S.K. and Mukherjee, K.K.
SEM studies on seed coat of some species of

Ipomoea {Convolvulaceae). Phytomorphology
45, 113-125, 1995.

8. Das, S. and Mukherjee, K.K. Biochemi-
cal studies on /pomoea pollen to understand

species homology. Grana 34, 332-337, 1995.

9. Das, S. and Mukherjee, K.K. Compara-
tive study on seed proteins of /Jpomoeaspp. Seed
Sci. Technol. 23, 501-509, 1995.

10. Gangopadhyay, G., Basu, S.,
Mukherjee, S.P, Poddar, R., Gupta, S. and
Mukherjee, B.B. Water, Salt and Freezing
stresses : Effect on relative water content, vi-
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ability and banding patterns of some isozymes
in Brassica juncca (L.) Crean. Callus. /nd. .
Plant Physiol. 38, 41-44, 1995.

11. Ganguli, S. and Sen-Mandi, S. Embryo
rescue from non-viable seeds for preservation
of wheat (Triticum aestivum) germplasm. /nd.
dJ. Agri. Sci. 65, 781-84, 1995.

12. Ishitani, M. Majumder, A.L., Bornhouser,
A. Michalowski, C.B. Jensen, R.G. and Bohnert,
Hans J. Coordinate transcriptional induction of

myo-inositol metabolism during environmental
stress. PlantJ. 9, 537-548, 1996.

13. Mandal, N. and Gupta, S. Cytological
studies on some partially sterile intervarietal and
interspecific rice hybrids. /nd. Biologist 38, 47-
51, 1995.

14. Mandal, N. and Gupta, S. Effect of

abscisic acid on androgenesis of rice (Oryza
sativa L.) Phytomorphology 45, 65-71, 1995.

15. Mandal, N. and Gupta, S. Effect of geno-
type and culture medium on androgenic callus
formation and green plant regeneration in indica

rice. Ind. J.Expt. Biol 33, 761-765, 1995.

16. Mandal, N., Sinha, S. and Gupta,
S. Androgenesis in rice breeding. /R.R. V. 20,
6-7, 1995.

17. Roy, A., Poddar, R. and Saha, PK. Sa-

linity induced changes on some cultivars of rice.

J. Natl. Bot. Soc. 49, 21-25, 1995.
18. Roy, M. and Ghosh, B. Response of

thermal stress in calli of rice (Oryza sativa L.)
genotypes. Plant Physiol. Biochem. 22, 2-8,
1995.

19. Roy, M., Ghosh, S. and Ghosh, B. Plant
regeneration from embryogenesis calli of toler-
ant and sensitive rice cultivars under thermal
stress. Physiol. Mol Biol, of Plants 2, 59-66,
1996.

20. Saha, PK., Biswas, S., Das, B. and
Ganguly, S. N. Studies on seed viability of

Shorea robusta Gaertn.f. J. Non-Timber Forest
Product 2, 61-62, 1995.
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. 'IIEED%E(?]‘ROCH SCIENTISTS/RESEARCH ASSOCIATES/
RAL FELLOWS/SENIOR RESEARCH FELLOWS/
Sudhi Ranjan Gupta Anirﬁglog RI}ZSEARCH FELLOWS
) pta, 12 Roychaudhuri, S : :
ﬁ:}aih;ee]?aneé)ee, Nirmal Mandal, Sangita Basu 5“12:1g!:1r:1?::-1h§;:)d|' ki (€
abika Roy, Biswajit Das, Gourab Gah : S e
Moon Moon § ot ngopadhyay, Srijit Kr. Mitra, Arati Malakar, Atin Adhikar;
Tiwari Cohoa?télzail;osl‘lédmah Chakraborty, Aloke Kr. Bera, Dr. Anirud?h;M[iizk?;l All?:nd/I:L‘ihlkan‘
DUtta.,Rashmi Debyl N;;Z?ié\:aGTc;s{e.lSr;dmrna Bagchi, Anindita Bose Amitaula Rr;Jy 1;39\1-12:?&1
& a5 , nd Hait, M. Sanat Kumar, Prabi I o et
ETI_‘Qh'f_a Bhattacharya, Dr. Madhuchandra Chatterjee B:- P;al'm'c[:halfr.abmly'_bau_bh'k Das, Dr.
atterjee, Madan Mohan Nath, » Ot Rajari Lahiri, Gouri Majumder, Piyali

Subik .
Tapan Kr. Chaudhuri. ubikash Bayen, Dr. Indrani Chaudhuri, Dr. Subhas Ch. Jana, Dr.

OTHER SUPPORTING STAFF MEMBERS

Narendra N. Chaudhuri, Sudhindra K. Chakraborty, Asoke Gupta - (

95), Dilip Kr. Sanyal, Sank

S ; i ar Basu, Sukumar Majumder, D i

Em!"ncl;ar Prasefd Banerjee, Subrata Basak, Dilip Kr. Chgkrera.bRamlt e
alder, KanaﬂalChatterjee. Sukdeb Das, Sudhir Jana, Sasan

Dhiren Kumar Das, Rabind o
Munna Turi. » Habindra N. Roychoudhuri, Dilip Kr.

retired on September
Chanchal Chakraborty
orty, Nar Bahadur Rai, Shyamapada;
ka Sekhar Bera, Sambhunath Debnath
Chakraborty. Bipul Nag, Kanan Sinqh:

attopadhyay,
attacharya, Pampa Chakra borty,

Microbiology

S. Majumdar, Dr. S.K. Dasgupta

Faculty : Prof. A. C. Ghose, (Chairman from 1.3.96) Prof. Timir B. Samanta
(Chairman upto 29.2.96), Prof. G. Nanda, Dr. K. Sen, Prof. PK. Chakrabartty, Dr.
R. Chakraverty, Dr. P Roy, Dr. M. Kundu (assigned to the Dept. of Chemistry), Dr.

INSTITUTIONAL PROJECT I

A. Enhancement of nodulation and nitrogen
ation by associative microorganisms.

PK. Chakrabartty, Mousumi Das, and
Mousumi Basu.

Rhizobium nodulates and fixes atmosphere
nitrogen in symbiosis and provides its host with
nitrogenous nutrient. Chickpea grown in field
soil was nodulated by indigenous rhizobium.
Rhizobium strain 27A8, as seed coat inoculum
at 10? cells/lgm seed increased nodulation, ni-
trogen fixation as well as shoot biomass of its
host Cicer arietinum (Chickpea) grown in the
same soil. A further two-fold increase in both
nitrogen fixation and shoot biomass was ob-
served when Bacillus cereus or Pseudomonas

putida was used as coinoculant at 100-fold
excess with 27A8.

In a separate study moong bean seeds
coated with Rhizobium strain MO1 did not
improve nodulation and nitrogen fixation over
indigenous strains in the field soil. However, a
mixed inoculum of MO1 with excess of a
siderophore producing mutant of chickpea
Rhizobium resulted in almost two fold increase
in nodule number and nitrogen fixation. These
studies indicate a role of siderophore produc-
tion in soil and consequent iron availability in
the processes of nodulation and nitrogen
fixation.

fix

INSTITUTIONAL PROJECT IV

A. Airborne fungal allergens.
Roma Chakraverty, and Naim Uddin

The fungi associated with spore dust dur-
ing threshing operations (as reported earlier)
were employed for clinical tests. The hyphal
mat extracts as well as the culture filtrates of
Alternaria solani, Drechslera sp. and
Helminthosporium oryzae were used for skin
prick test on susceptible individuals ; of which

17.5%, 17.1% and 18.1% showed positive
dermal reactions to the above fungi,
respectively. With Alternaria solani and
Drechslera sp. there was no marked difference
in the allergenicity the extracts from hyphal mat
and culture filirates. In Helminthosporium
oryzae culture filtrate extract showed stronger
allergenicity than the hyphal mat, as evident
from clinical tests.

INSTITUTIONAL PROJECT V

A. Molecular and cellular basis of bacte-
rial and parasitic diseases.

A.1. Cholera and V. cholerae.

A.C. Ghose, Ranjan K. Nandy, Sarmistha
Mukhopadhyay, Chandradipa Ghose

The role of mannose-sensitive
haemagglutinin (MSHA) of V cholerae 01
(ElTor) strain in the intestinal adherence and
colonization was investigated by Tn pho A
mutagenesis experiments. Results indicate that
the phenotypic expression of MSHA partly
contributes to the adhesion/colonization prop-
erty. 7n pho A insertions were also shown
to affect genes involved in the assembly/
transport of protein(s) responsible for MSHA
expression.

Screening of non-01/non-0139 V. cholerae
strains for virulence associated genes by PCR
assay revealed the presence of three important
virulence associated genes (ctxA, tcpA and
toxR) in some of these strains. Southern hy-
bridization analysis of their chromosomal DNA
fragments using probes demonstrated the
presnece of, at least, two complete copies of
the CTX genetic element (tandemly repeated
in two strains). Further, the presence of
additional copies of incomplete ‘core region’
with Zot and ace genes, but not ctxA, was also
documented.
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A.4. Microbial profease.

Roma Charaverty and Papia Mitra

A soil isolate Streptomyces sp. (AC 80),
produced extracellular protease, which dehairs
goatskin within 18 hours of treatment. A solid
state fermentation technique was adopted with
wheat bran as the substrate. A temperature of
28°C and pH8 were found to be most suitable
for the enzyme production. Maltose and

NH4H2P04 enhanced the specific activity of the
enzyme.

The isolate produce aerial mycelium with
chains of spores. Spore chains are of

retinaculiaperte type and the spore surface is
smooth,

A.5. Impairment of neutrophil function by
tumour-necrosis factor-a.

S. Majumdar and Sonali Das

In many cell types including neutrophil,
tumor necrosis factor-a (TNF-a) at a very high
concentration causes DNA fragmentation and
apoptosis. To understand the relationship be-
lween apoptosis and signal transduction mecha-
nism we demonstrated the dose dependent ef-
fect of TNF-a on increased cytosolic protein
kinase C (PKC)v-activity with little or no trans-
location of PKC to the membrane. TNF-a at
100 and 200 U/ml concentration significantly
stimulated the PKC dependent phosphorylation
but 200 U/ml TNF-a caused impairment of PKC
dependent phosphorylation. Moreover, TNF-a
dose dependently altered the expression of PKC
isotypes in which increasing doses of TNF.a
enhanced the expression of -PKC but not B-
PKC, indicating that TNF-a might be involved
in regulating the PKC isotypes in neutrophil
above the critical concentration. We have also
studied the changes in sighaling parameters
during mycobacterium-neutrophil interaction.

A.6. Characterization of the origin of replica-
tion of a mycobacterial Plasmic pAL5000.

S.K.Das Gupta and Mamta Chawla

In order to develop a more effecient plas-
mid based transformation system for mycobac-
teria, we are studying the mechanism of repli-
cation of a mycobacteria] plasmid pAL5000
(4.8 Kb). Previously we reported the cloning
of 2.2Kb. Tagl and 2Kb Aldl fragments from
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PAL5000 which represented the minimum se.
quences required for replication. We have now
derived a minimal 1.8 Kb Taql-Alul fragment
that could support autonomous replication, The
€opy number of the fragment remained the
same as that of pAL5000 but structural insta-
bility was encountered. Such instability was
found to be due to transposition of 1S1096 5
M. smegmatis transposable element.

A.7. Development of a cosmid vector for
mycobacteria.

S.K.Das Gupta and Shreyashi Chatterjee
Cloning and identification of virulence
genes from pathogenic mycobacteria require
the development of a cosmid vector for myco-
bacteria. To develop such a vector the 1]
phage of mycobacteria s being utilised. The
cohesive (COS) ends of L1 phage have been
located by restriction mapping.
A.8. PCR based diagnostics for tuberculosis.
S.K. Das Gupta and Santany Chakrabarty
In order io develop PCR based diagnositic
tools for screening TB patients in and around
Calcutta, preliminary investigations have been
started. Sputum samples from TR patients
(sputum positive cases) from a local hospita]
were processed using commercially available
glass powder (Gene Clean) and the purified
DNA obtained was subjected to PCR for
detection of M.tuberculosis. In the preliminary
study four out of five sputum positive cases
were also found to be positive by PCR.
B. Industrially important microbial en-
zymes.
Timir B. Samanta, and Kajari Ghosh
B.1. /nvertase

The purification and biochemical proper-
ties of invertase of Aspergillus ochraceus TS
were described in the previous report (Annual
Report 1994-95), Rabbit antiserum was raised
against the purified invertase. Immunoprecipi-
tation bands were observed in ouchterlony
plate with the purified protein used as antigen.
The purity of the invertase was also checked
by dot blot analysis. Invertase activity of also
the spores of the organism was tested by im-
mobilization, The immobiliged spores germi-
nated in situ had the capacity to convert su-
crose to the extent of 80 percent.

Annual Report
9. Cephalosporin C acylase. '
i 'T'mir B. Samanta and Anjan Pal
i -

atinuation of our study on penicillin
cOT . ‘

% attempts were made to develop
Ase = L

In

-1 i . s Hori to
i (s) for conversion of Cephalosporin Cl
fratn (s 4 v S I inter-
??lh inocephalosporanic acid - the key
-aminocephe

iate for the synthesis of semi-synthetic
mw“-ﬂlb* sorins since the latter are used as
peons ?-bic-ﬁ-unl antibiotics and are resistant lo
1.‘7(’”‘.!_5.1.3‘;‘%9 Several slrains were iso!aieFI by
B,-L“-i-::::enm-l 'tec.hnique using Cephaiozlﬁpo'nf\ C
i ole carbon source. They were individu-
e St d in vivo for transformation of Cepha-
R ;er?nec Some of them showed the potency
::))Sijransform Cephalsporin C.

B.3. Saccharolytic enzymes.
Geeta Nanda, Rina Rani Ray and

Jharna Dutta N

Bacillus megaterium B6, a soil isolate prkc:-
duced B-amylase in presence of starch als : ce1
sole carbon source. Glucose, although faci 1adeB
growth of the strain but severely hampereb °
amylase production possib_ly j[h.rough 1:cartoof
catabolite repression. The inhibitory e eCc;MP
glucose was not overcome by c'AMP or ¢ ,f
but surprisingly, was relieved in presence o
exogenos GMP.

Bacillus megaterium B6 also produced
extracellular xylanase, when grown in a mT-
dium containing oat spelt xylan as the sole
carbon source. The enzyme was optimally ac-
tive at 85°C and at pH 7.5. The xylanase pro-
duction was highest in the jute stalk supple-
mented medium. The strain had high _sa.ccha-
rifying potential and no cellulolytic activity.

Alkali pretreated ground jute stalk wl?e'n
treated with xylanolytic enzymes from Asp'e{gll-
lus ochraceus 42 resulted in 40% saccharifica-
tion within 48h. xylose was the main product.
Subsequently xylose could be converted to
xylitol (80% conversion) by the yeast,
Pachysolen trannophilus, to xylitol.

C. Molecular Biology of Thiobacillus.

P. Roy. Chirajyoti Deb, Ranadhir
Chakraborty, Pratap N. Mukherjee, Anupama
Saha and Anjan Sengupta.

Studies on the molecular genetics (?f
Thiobacillus ferrooxidans, a lithoautotrophic
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microorganism with high potential in
biochydrometallurgy have been continued.

A high copy number insertion element
from T. ferrooxidans which was cloned has
been fully sequenced. The IS element named
as IST445 is 1219 bp long and bears 54.4%
identity with [SAEI of Alcaligenes eutrophug
The entire sequence was analysed by ch
package, amino acid sequence ,of the translated
putative protein coded by ORF’s were matche
with other sequences from EMBL dfatabank. An
unique IS typing of the 7. ferrooxidans strains
was done and genomic relatedness amongst
them were deduced.

The genome of the novel
Thiobacteriophage TPC-1 was completel'y
characterised. The ends of the l'mear’ genomic
DNA of the phage was found to be 5 protr%ld-
ing, thus cos site was detecteFl. Transduction
was successfully performed with temperature
sensitive mutant of TPC-1 phage.

A polymerase | independent origin o.f rep-f
lication from an indigenous p.l.asmld o
T. ferrooxidans was cloned in a moblllzable.vec—
tor. The resultant recombinant could replicate
in Polymerase | independent mode and po_;,:
sess the potential to shuttle between T.
ferrooxidans and E. coli.

Adhension of cells to minerals is a prereq-
uisite for bioleaching of metals from -ores.l To
see whether chemotaxis has any role in se ec‘:[-
tive and physical adhension, several chemot-
axis defective mutants were isolated. The p?tr—
cent adhension of the mutants to chalc.oc]iayrl e
were significantly less than tha‘t _of the wil typ?
T ferrooxidans. In hydrophobicity _test exper;:
ments it was found that the wild tg{pe h.
ferrooxidans retained 12% more cells in t e
aqueous phase than compared to chemotaxis

defective cells.
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Participation in Conferences/
Symposia/Training Programes/Awards and
Honours received.

Prof. A.C. Ghose acted as a member of
SAC of National Institute of Cholera & Enteric
Diseases, Calcutta ; participated in a group
meeting on “Cholera” held at the Dept. of Bio-
technology, New Delhi in September, 1995 ‘
acted as Convenor, Scientific Committee, of the
International Symposium on “Trends in Micro-
biology” held in December 1995 at Bose Insti-
tute : attended and presented an invied paper
in the symposium on “U.N. Brahmachari &
perspective of the Kala-azar research” held at
the [ICB, Calcutta in November, 1995 ; Chaired
a scientific session in the Annual Convention
of the Indian College of Allergy & Applied
Immunology held in December, 1995 at Bose
Institute : Chaired a scientific session in the
A.K. Chandra Memorial Symposium on “Re-
cent Trends in Microbiology” in February, 1996
at the Calcutta University.

Prof. Timir B. Samamta acted as
Organising Secretary of the International Sym-
posium “Trends in Microbiology” held during
December 5-8, 1995 ; attended the Executive
Committee meeting of Microbial Technology
(IMTECH), Chandigarh ; delivered an invited
talk. in the DBT sponsored National Confer-
ence on Colloids and Emulsions of Natural and
Synthetic Systems held at the Dept. of Chem-
istry Tripura University, Agartala.

Prof. Geeta Nanda attended the Inter-
national Symposium on “Trends in Microbiol-
ogy”, held in December 1995, at Bose Insti-
tute, Calcutta : attended A.K. Chandra Memo-
rial symposium on “Recent Trends in Microbi-
ology”, held in February, 1996, in the Univer-
sity of Calcutta, Calcutta.

Prof. PK. Chakravarty attended and pre-
sented a paper in the International Symposium
on “Trends in Microbiology” held in Decem-
ber, 1995 at Bose Institute, Calcutta : attended
and chaired a scientific session in the A.K.
Chandra Memorial Symposium on “Recent
Trends in Microbiology” in February, 1996 at

the Calcutta University. )

Dr. Roma Chakraverty attended the
International Symposium on “Trends in Micro-

Annual AReport

biology” held in December, 1995 at Bose lr\-
.itute : attended and presented a paper in
fl]e National Symposium on “Frontiers in
Applied environmental Microbiology helc% in
December, 1995 at Cochin Umversnt.y,
Cochin : attended A.K. Chandra Memorla"l
Symposium on “Recent Trends in Microbiology
held in February, 1996, in the Calcutta

University.

Dr. P. Roy attended the International
Symposium on “Trends in Microbiology” held
ir.l December, 1995 at Bose Institute : acted as
Joint-Secretary of the A.K. Chandra Memorial
Symposium on “Recent Trends in Microbiology”
held in February, 1996 at the Calcutta
{ Jniversity.

Dr. S. Majumdar attended the Interna-
tional Symposium on “Trends in Microbiology”
held in December, 1995 at Bose Institute,
Calcutta : attended and presented a paper at
the Xllith All India Cell Biology conference held
at lICB, Calcutta in February, 1996 ; presented
a paper in the Xlth Annual Conference NESA
(an International Symposium) held at
Brabourne College and Indian Science Con-
gress in March, 1996,

3]

Dr. S. Dasgupta attended the Interna-
tional Symposium on “Trends in Microbiology”
held in December, 1995 at Bose Institute,
Calcutta : attended A.K. Chandra Memorial
National Symposium on “Recent Trends in
Microbiology” held in February, 1996 in the
Calcutta University.

Krishanu Sengupta, Asis K. Ghosh, Anjan
Pal, Dr. Mousumi Das, Mousumi Basu attended
and Subhajit Dasgupta, Ranjan Nandi,
Sarmistha Mukhopadhyay, Chandradipa
Ghosh, Dr. Debjani Dutta, Rittika Chandra,
Rina Rani Ray, Papia Mitra, Ranadhir
Chakrabarty, Chirajyoti Deb, Anupama Saha,
PN. Mukherjee, Sonali Das, Mamta Chawla
attended and presented posters in the Interna-
tional Symposium on “Trends in Microbiology”
held in December, 1995 at Bose Institute,
Calcutta.

Rina Rani Ray, Papia Mitra, Chirajyoti
Deb, Ranadhir Chakrabarty, PN. Mukherjee,
Sonali Das, Mamta Chawla attended and
presented papers at A.K. Chandra Memorial
Symposium on “Recent Trends in Microbiology”
held in February 1996 in the Calcutta
University.

CTORAL
RESEARCH SCIENTISTS/RESEARCH ASSOCIATES/POST DO
FELLOWS/SENIOR RESEARCH FELLOWS/JUNIOR RESEARCH FELLOWS

Dr. Deb Prasad Sikdar, Dr. Anjan Sengupta, Dr. J. Dutta, Dr. Mousumi Das, Dr. Krlsan.u
Sengupta, Dr. Debjani Dutta, Dr. Soumitra Pal, Mr. Santanu Chalfrab:drtty, Ran.adhlr
Chakrabarty, Sumana Majumder, Subhajit Dasgupta, Kajori Ghosh, Papia Mitra, Sonali D.as,
Mousumi Basu, Ashis Ghosh, Ranjan Nandy, Anupama Saha, Rittika Chandra, Chandradipa
Ghosh, Mousumi Ghosh, Anjan Pal, Mamta Chawla, Shreyashi Chatterjee, Dr. Subhas Jana,
Rina Rani Roy, Pratap Mukherjee, Sarmistha Mukherjee, Tapas Kumar Sengupta, Saona

Sengupta, Suman Das, Sandip Bhattacharyya.

OTHER SUPPORTING STAFF MEMBERS

B.N. Bose, A.N. Pal, R.R. Sanyal, S.K. Das (1), S.K. Das (1I), Dr. B. Banik, G Dey, N:K.
Malakar, D. Saha, B.N. DeSarkar, B. Mandal, PK. Chattapadhyay, P. Gupta, S. Gazi, Debashish
Sarkar, B. Ram, A. Santra, B. Bahali, N. Patra, J. Prasad, R. Prasad, B. Ram, A.K. Shaw.
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GRANTS-IN-AID SCHEMES
Investigator/
Co-investigator Title Financed by
Prof. A.C. Ghose Development of a non-replicating vaccine DBT

Prof. A.C. Ghose

Prof. G. Nanda

Dr. S. Majumdar

Dr. S. Dasgupta

Prof. A.C. Ghose,
Dr. S. Majumdar &

against cholera based on protective antigen

on Vibrio cholerae.
Characterization of a new type of pilus CSIR

expressed by pathogenic strains of non-01

Vibrio cholerae and evaluation of its role

in intestinal colonization as well as protection.
Microbial production of enzymes Xylanase DBT

and B-amylase.

Alteration of the human neutrophil function by  CSIR

TNF-a ; Influence of apoptosis on signal

transduction pathway.

Investigations into the mechaisms CSIR
extrachromosomal replication of

Mycobacterium plasmid pAL5000.

Development of bioconjugates for DST
diagnosis and treatment of microbial

Dr. S. Dasgupta infections.
Ph.D. Awarded
Name University Year Title Supervisor
Ramkrishna Calcutta 1995 Studies on extracelluar activity of Prof. S.L.Chakrabarty
Sadhukhan Myceliophthora thermophila D-14,
a thermophilic fungus.
Alok Dhar Calcutta 1996 Studies on biclogical hydro-xylation  Prof. Timir B. Samanta
catalysing conversion of C21 steroid
to its C19 derivative.
Subrata Kr. Das Calcutta 1996 Isolation, characterization and muta- Prof. A.K. Mishra
tional studles of a new bacterium
BI-12 capable of degrading sulfur
compounds.
Suparna Ghosh Calcutta 1996 Studies on some aspects of microbial Prof. A.K. Mishra
sllica solubilization from varlous ores.
Amitabha Das  Calcutta 1996 Studies on the anaerobic growth on

elemental sulfur coupled to dissimilatory
iron reduction and its importance in
metal leaching by chemoautotrophic
Thiobacillus ferrooxidans.

Biochemistry

Dr. P Parrack

Faculty : Prof. S. Biswas (Chairperson), Prof. R.K. Mandal, Prof. N.C. Mandal,
Prof. B. Bhattacharyya, Dr. P. Sinha, Dr. P. Gupta, Dr. A. Lohia, Dr. R. Chattopadhyaya,

INSTITUTIONAL PROJECT I

A.1. Seed protein quality improvement and
production of transgenic plants.

R.K. Mandal, Somenath Bhattacharyya,
Nrisingha Dey, Biswajit Roy, Pallab Kundu and
Surekha Mandal

A trypsin inhibitor from Brassica was
shown to be identical to precursor of 25 seed
storage protein. A cloned 2S protein gene from
B. juncea ( Var. RLM198) was expressed in F.
coli using pET3a vector. 2S protein precursor
synthesized in £. coli was not processed and
also showed the trypsin inhibitor activity. The
cDNA for a 2S albumin with balanced amino
acid composition from Chenopodium album
(Bethua Sak) has been cloned and expressed
in £. coli as a fusion protein using pGEX 2T
vector. The deduced amino acid sequence
showed some structural homology with
Brassica and other 2S proteins. A general
method for regeneration and Ti plasmid-
mediated transformation of Solanaceae plants
like tobacco, tomato, brinjal, etc., has been
developed. Transgenic tomato plants with
TVMV coat protein gene are in the third
generation now and are awaiting field testing
for potyvirus-resistance.

RAPD-generated molecular markers have
been identified for some quantitative traits in

cultivated varieties of Brassica campestris (var
vellow sarson B-9 and NC-1).

A.2. Expression of reporter gene B -glucu-
ronidase (GUS) under seed specific Arabidopsis
thaliana promoters (2S) in Agrobacterium,
YVeast and plant.

S. Biswas and Samarpan Majumder, in
collaboration with B.B. Biswas, Dept. of
Biophys. Mol. Biol. & Genetics, Calcutta
University

An attempt has been made to find a com-
mon trans-acting factor in the three systems,
namely Agrobacterium, yeast and plant. By
performing a South-Western experiment using

0.8 Kb DNA as the probe, one common factor
(T 16 KDa) has been detected in yeast,
Agrobacterium, as well as in the flower of trans-
formed tobacco. This 16 KDa protein is
absent in the leaf or root of the tobacco plant.
The appearance of 'this factor in the plant is
found to be developmentally controlled.

A.3. Studies on a novel ATPase/NTPase from
Mimosa pudica leaflets.

S. Biswas and Rinku Ghosh

The Ca?' ion is needed to maintain a req-
uisite conformation of NTPase enzyme present
in Mimosa pudica leaflets. This is supported
both by flourimetric and CD studies. There is
a considerable difference in the accessibility of
tryptophan residue present in isoform 1 when
Ca?' is removed and added back alone or with
polysaccharide (f, values for denatured and
reconstituted enzyme with Ca?* and Ca?' and
polysaccharide were found to be 0.5, 0.41 and
0.31 respectively). Isoform Il has shown a simi-
lar trend. Ca?* induces changes in the a-heli-
cal and B-sheet structure of the isoform | for
the possible interaction with the polysaccharide.
Since it is a Ca?* binding protein and its activ-
ity is regulated by Ca?', it is likely that these
isoforms participate in the downstream network
of signal tranduction process.

A.4. Cloning of Ins (1, 4, 5)P, receptor gene
from mung bean (Vigna radiata).

S. Biswas and Aditya Sengupta, in
collabroation with B.B. Biswas, Department
of Biophysics Molecular Biology, Genetics, Uni-
versity of Calcutta

In vivo expression of IP, receptor has been
found to be regulated by intracellular myoinosi-
tol, Ca?' ion and inorganic phosphate. IP,
receptor expression has become maximal
in presence of both inositol and Ca*' ion,
whereas inositol or Ca?* alone do not show this
stimulation.




D~

34

In order to clone and characterize the Ip
r'eceptor gene from Vigna radiata a cDN/;
library has been constructed in pBlue,Scri t KS*
and screening for the [P g
progress. ’

receptor gene is in

INSTITUTIONAL PROJECT I11I

A.1. Studies on the Lethal inferaction of Bac-

feriophage Lambda Replicat
icall ]
S ey plication Gene P with

N.C. M i
.- andal, Lopa Adhikary and Indrani

While studying the properties of the rp/
mutant of £ coff which is resistant to P -e »
lethality, it was observed that the J!af ”:]’
pM.R45 is very unstable in the abouermutmlt
while other plasmids like pBR322, pMRE;;?
pPMR58, angi PMR451 were a| stable. Also
t.he PMR45 is stable in a lysogen in the above,
f)p/ mutant_. Excepting PBR322, all the other
ogr. plasmids carry both PBR322 and lambd
origins. However, while PMR45 produc .
elevated levels of O and P proteins in abse N
of Ngene function (due to the presence ofnlcjf
mutati.on in the cro gene), PMRS58 carries
.defectlve P and pMR451 has internal deletj ;
in P so these latter two plasmids cannot reorj
licate from origin, The plasmid carrying ori "
and functional O and P genes as well as 'ﬁ””‘
hk. mutation in ero but no PBR322 origin '
quite stable in the above 1p/ mutant, Fromgéhe .

results, we conclude that the instabilit Zef
PMRA5 in rp/ mutant is due to the sim ultanzous
z;:ic%mrence of normal replication from pBR322
Orig;:.and unregulated replication from lambda
2}?3 Studies on Gene Regulation in Mycobac-
N.C. Mandal,

M .
= adhumita Basy and

In continuation of the study aiming at un-
Fierstanding the role of glutamate and cAMP
.m the regulation of expression of galactokina
in Mycobacterium smegmatis, a 300 b DNS:
segment flanked by BamHI and Ssplpat the
upstream regulatory region of the galK opero
was subcloned in a promoter cloning fecton'
PTAC3437 which have two reporter genes, facé

Bose lnstitUte

fand p/;oA oriented away from the multiple ¢
Ing site. In such clone, the two gafi(prm;}:;i'vm-
:;'J]ou(lic.[ regulate the expression of phoA, wl;:]rs
ne dwvergent g/uP would control the ex -we
sion of facZ  the expressions of B-galacl?h;-"’“
dase and alkaline phosphatase fr.om Sf-"-l-
plasmid were measured in crp” and erp- £ u-l\h'
both having lacZ deletion in the chromos?;r:.t-w
The results suggest that the gluP as well as o“.-.
of the two ga/P are positively regulated ;)“—‘
CAMP. Attempt is being made to study this r o
Ial‘.fon by in vitro franseription using m COEQU‘
terial VA polymerase and cAMP—CRPyandatCN
determine the transcription start sjtes fro "
the above three promoters. el

A.3. Studies on Deve/,
opmental/ .
Mycobacl‘er/op/;ge L1 al Regulation of

N.C. Mandal, Hirock J. Datta, Prajna

Ma“da] C]landra“l Cl att()padll ay a“d ]{a a
'
y

' As part of studies on the temporal requ]
tion of mycobacteriophage L1, it has g N
established that the gene Gé7 is the Een
regulator of the temporal regulatory circjii
which acts at the transcriptional leve) - whil
two delayed early genes, G23 and‘ (325e
regulate the expression of late genes Th'
properties of G23t23 mutant suggest tf;at th'e
gene regulates the expressions of exonucleastz5
and a second late regulatory gene at
postranscriptional leavel, while G25 régulates
the expression of two different subsets of |at
ger'nes. To understand the mechanism (;
action G27 gene product, this gene has b ¥
cloned in a 0.8 kb DNA segment. -

A.4. Tubulin Substructure and ldentification of
its Structural, Functional and Regulatory

Domajns o Structure-Function Relationship of
Protein-Drug Interactions.

B. Bhattacharyya, Pradip Mahapatra

Gopal Chakrabort P )
Banerjee. Y» Pampi Basu and Suroopa

N-(7-nlh‘obenz—2-oxa-1, 3-di -
colcemid (NBD-colcemid), a fluoreiz;)rlﬂllaila):-
Ic.)g of coleemid {N«deacetyl-N-methyl-colch'-
cine), exhibits specific bindipg to liver alcohcl)i
dehydrogenase. The dehjafogenase bound
NBD-colcemid in a time—depéndent manner,
enhanced the fluorescence intensity, and causeci

| .

ﬂnnuc" Report
ft of the emission maximum of

5 shi

a lard® bj;:h.j The specificity of binding was
the fre? (.'Ixr'i. {or both the colchicine nucleus and
aeterﬂ;;l[;l-]m.)iety. The binding was not affected
theN yesence of alcohol or NAD in the
b? :I-fnlinixture. Preincubation of horse liver
reaf:ﬁ‘ol dehydrogenase with colcemid inhibited
”:Zobinrling to a considerable extent. NBD-
coleemid inhibited the enzymic activity of al-

mixed-type

cohol dehydrogenase in a
noncompetitive mode with a K, value of 32

uM, whereas colcemid showed noncomptitive

inhibition with a K, of 100 uM. The associa-

tion rate constant of NBD-colcemid binding

with liver alcohol dehydrogenase was 587 M

o1 at 25°C. The stoichiometryand dissociation

constant of the binding reaction were 0.62/

dimer and 12 uM, respectively. Donor quench-

ing experiments showed that both tryptophans

of alcohol dehydrogenase transfered energy to
the bound NBD-colcemid. Thus, this study
reports the binding of a colchicine analog to a
protein other than tubulin with high affinity. It
is concluded that NBD-colcemid binding ot
dchydrogenases is a general phenomenon.
However, the common structural element(s)
existing among tubulin and dehydrogenases
and responsible for the binding activity are yet
o be determined.

A.5. Spectroscopic studies on Tubulin
streucture.

B. Bhattacharyya, Nabanita Sarkar,
Suranjana Guha and Shalmali Chakraborty

The fluorescent probe bis (8-anilino-1-
naphthalenesulfonate) (bis-ANS) has been used
to monitor the time- and temperature-depen-
dent aging of tubulin, whereby new hydropho-
bic binding sites of lower affinity are generated
on the protein. We carried out a detailed
analysis of this phenomenon and found that in
addition to antimitotic drugs like colchicine or
vinblastine, other parameters. viz., low tem-
perature and protein stabilizers (e.g., glycerol
and sucrose) inhibit the extent of enhanced
binding of bis-ANS. Moreover, the generation
of additional bis-ANS binding sites are also
suppressed at high concentrations of tubulin.
Cleavage of the carboxytermini of tubulin
(bound to bis-ANS) by subtilisin cause a
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significant reduction in the enhanced fluores-
cence, but has no effect on the high-affinity
binding site of bis-ANS. All of these observa-
tions can be explained by the correlation of
the presence of additional binding with the
dissociation of heterodimeric tubulin into
monomers. Enhanced binding of bis-ANS is
due to tubulin dimers that have undergone
dissociation, resulting in a loosening of its
tertiary structure with the generation of a
plethora of hydrophobic sites.

A.6. A study of chromosome replication,
segregation and cell cycle control of yeast S.
cerevisiae.
P. Sinha, Kaustuv Sanyal, Atasi Poddar
and L. Boominathan
We are studying mem (MiniChromosome
Maintenance) mutants of yeast which destabi-
lize small circular minichromosomes, each car-
rying an ARS {Autonomously replicating
sequence) and CEN (centromere DNA). It was
expected that these mutants would carry lesions
in genes whose products act in frans at ARS or
CEN sequences of minichromosomes to impair
their replication and/or segregation. This
search, in earlier work, had identified many
genes which affect DNA replication, notably the
MCM family of proteins. We are working with
these mutants, with emphasis on one mutant,
memZ2. We have shown in earlier work that
this mutant affects plasmid and chromosomal
DNA replication by causing under initiations at
their replication origins, leading to DNA dam-
age at chromosomes and their subsequent loss
from the cells. In more recent work we have
shown that the memZ2 defect can be suppressed
by alterations at replication origins which
reduce the helical stability of DNA, thereby
suggesting that the Mem2p may be involved in
DNA unwinding at the replication origins.

Regarding chromosome segregation, we
have shown that two other mcm mutants,
mem12 and meml17, do not affect DNA repli-
cation but affect centromere-directed segrega-
tion of minichromosomes in a size-dependent
manner. In order to understand better the way
by which Mcm12 and Mcml7 proteins affect
segregation of chromosomes, we have cloned

the wild-type MCM11, MCM12, MCM13,
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MCM16 and MCMI17 genes. These are being
analysed further.

In collaboration with Dr. U, Surana (IMCB,
Singapore), a number of mutants have been
isolated which allow the entry of cdcl3 cells,
carrying damaged DNA, into either mitosis or
directly to ‘START' (cdecl? cells should other-
wise halt at G2/M in response to damaged
DNA).  Some of the mutations are in previ-
ously defined checkpoint genes such as ZADY,
KADI7 etc., while the other mutations define
novel genes. It is our aim to identify the genes
which govern cell-cycle progress and checkpoint
controls in yeast cells.

A.7. Characterisation of a novel Fstl family of
short interspersed nucleotide elements (SINEs)
in the genome of farm animals which is
recognised by a 33 kDa bovine liver nuclear
factor:

P. Gutpa and Sudit S. Mukhopadyay

Interspersed repetitive sequences are highly
abundant in the mammalian genome and their
role is still obscure. A new Pstl family of small
interspersed nucleotide elements (SINEs) has
been characterized in the genome of several
farm animals viz; cattle, goat and buffalo. The
size of all the members of this family ranges
between 489-505 bp comprising about 4% of
the haploid genome. By south-western assay
it appears that all the Pstl repeats are
recognised by a liver nuclear protein. Gel
retardation assay with restriction enzyme frag-
ments of the cattle Pstl sequence (BTIRDNA,
489 bp) showed its binding specificity and it
was also retained by a truncated 80 bp Sau3A-
Hinfl fragment. A 33 kDa molecular mass of
nuclear protein has been identified from the
cattle liver by UV-induced DNA-Protein
Crosslinking (DPC) experiment.

A.8. Crystallographic studies of modified DNA
oligomers.

Rajagopal Chattopadhyaya, Bhaswati
Goswami

Synthesis using organic synthetic methods
of modified DNA oligomers resulting from oxi-
dative damage is under way. Two of the modi-
fied nucleotides being synthesized include 8-
oxo-dA and a model compound representing
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abasic sites. Incorporation of these into other.
wise normal DNA will be attempted.

Two decamer and a dodecamer DNA
oligonucleotides were synthesized by oy,
departmental DNA synthesis machine and were
stringently purified. Crystallization of these is
in progress. These oligomers include abnor-
mal C-T and G-G mispairs, which have not yet
been studied by X-ray crystallography.

Several oligomers have been synthesixed
as part of crystallographic and biophysical stud-
ies of thymine-thymine photodimers.

A.9. Crystallographic studies of lipase from A.
niger.

Rajagopal Chattopadhyaya, and VM.
Haridasan Namboodiri

The lipase has been successsfully purified
in a small scale, vielding about 0.5 mg pure
protein from a litre of culture. Since crystallo-
graphic studies repuire 10-50 mg of pure pro-
tein, scaling up of the same methodology will
be attempted shortly. The lipase has a mo-
lecular weight of about 33 kDa as judged from
SDS-PAGE.

A.10. Crystallographic studies of lambda re-
pressor multants,

Rajagopal Chattopadhyaya, and Kausik
Ghosh

Both mutants of lambda repressor protein
have been crystallized. They appear isomor-
phous upon examination under a microscope.
They will be examined shortly for x-ray diffrac-
tion at the Saha institute of Nuclear Phuysics.
Calcutta.

A.11. Structural Basis of Controf of Transcrip-
tion Initiation in E colj.

P.K. Parrack and Jayanta Mukhopadhyay

The cyclic AMP receptor protein (CRP) and
three of its phenotypic hinge mutants were iso-
lated from E. coli strains and purified. The
conformations of these proteins are being stud-
ied in the presence and absence of cAMP, us-
ing UV absorption and fluorescence spectros-
copy.
A.12. Role of upstream seguences in promoter
recognition by RNA Polymerase.

PK. Parrack and Runa Sur

i in
tals of a mutant of lambda repressor protein grown
Cryi)r. R. Chattopadhyaya’s laboratgry observed by a
phase contrast microscope with DI contrast

i ' for macromolecular
iglass box designed by Dr. R. Chattopadhyaxa
B plex::iyasst:ll'ization,ilanufactured at the Bose Institute Workshop
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RNA polymerase in E. coli and other bac-

often bind to nonpromoter sequences.

teria nonpromoter sequence in the upstream
SL"?h aof aalactose operon has been identified
rggloﬂo]i 'quA polymerase exhibits “tight bind-
?n E fo t'hese sites, characterised by slow ki-
mgﬁcs of association, resistance to heparin chal-
;:;ge and altered affinity.
A.13. Foundations of Quantum Mechanics and
Biological Structures.

Rajagopa! Chattopadhyaya, in collabo-
ration with Dipankar Home, Department of
Physics [also under Institutional Project VI]

A fundamental problem of measurement
in quantum mechanics was addressed. It is
argued that ultraviolet absorption by a DNA
molecule (which gets attached to nearby
photolyase enzyme so that the effect of UV
photon absorption is rendered macroscopically
discernible) constitutes an intriguing example
of quantum measurement. This does not
merely illustrate the quantum measurement
paradox in the hitherto unexplored area of
biological macromolecules, but is also instruc-
tive in highlighting specific difficulties inherent
in various approaches to the measurment
problem.

INSTITUTIONAL PROJECT IV

A.1. Fish genetic stock identification and con-
Servation.

R.K. Mandal and B.K. Padhi

That undesirable intergeneric hybridization
between three major carps (Catla, Rohu and
Mrigal) do take place has been ascertained
from field samples collected from a hatchery
practising mixed spawning by RFLP of riboso-
mal RNA gene. A species-specific tandemly
repeated Hae Il sequence useful as a genetic
marker has been identified and cloned from C.
mrigala fish. The ribosomal RNA gene copy
number, repeat length and RFLP has been
analysed in three species of Channa and im-
plicated with the evolution of these species.
A.2. Recovery of collicular oocytes from
slaughtered zebu cows for in vitro production
of embryos at Jow cost.
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Prabhakar Gupta and G. Ganguli

The ovaries of slaughtered zebu cows (Bos
indicus) were collected under sterile conditions
in normal saline solution supplemented with
antibiotics. By aspiration, on an average 19
oocytes were recovered from each ovary which
were classified on the basis of surrounding in-
vestments and diameter of the oocyte. A total
of 3780 oocytes were recovered of which 65%
were compact cumulus oophorus complexes
(CCOC), 21% scanty cumulus oophorus com-
plexes (SCOC), and 14% nude i.e., devoid of
any investment. When these cocytes were
matured separately, CCOC of larger diameter
showed higher percent of nuclear maturation
(88.8+4.958) in comparison to other classes
of oocytes. Five different commercially avail-
able media were used for maturation of the
immature oocyte complexes and it was found
that fertilization rates of the three media viz.
McCoy’s 5A, Medium-199 and Minimum Es-
sential Medium (MEM) were similar i.e., 76%,
78% and 80% respectively whereas RPMI 1640
and F-10 were significantly low i.e., 63% and
68% respectively. The medium used for matu-
ration affected the development was observed
when oocytes were matured, fertilized and cul-
tured with the endogenous cumulus cells along
with oviductal epithelial cells.

A.3. Sex determination in farm animals and
Human by PCR using bovine Y-chromosome
specific repetitive DNA.

Prabhakar Gupta and Arup Kumar Indra

Control of sex ratio is of great commercial
importace to livestock industry. We have re-
ported for the first time a fast, reliable, one
step process of sex determination in bovine,
ovine as well as human using oligonucleotides
specific for Y-chromosome repeats. DNA was
isolated either from embryo biopsy in case of
cattle and buffalo or from peripheral blood in
sheep and human. A male specific 181 bp
amplified band was confirmde by autoradiog-
raphy after electrophoresis on a 8% native
polyacrylamied gel and 6% denaturing se-
quencing gel which contradicts the report of
Machaty et al., 1993 who reported a size
of 216 bp in bovines using the same set of
primers.
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INSTITUTIONAL PROJECT V

A.1. Relative importance of Inositol (1,4,5)
trisphosphate and Inositol (1, 3, 4, 5)
tetrakisphosphate in Entamoeba histolytica.

Susweta Biswas, Banabihari Giri, in
collaboration with B.B. Biswas, Dept. of
Biophys. Mol. Biol. & Genetics, Calcutta
University

[*H]- Inositol tetrakisphosphate {Ins (1, 3,
4, 5)P,} binding sites were detected in
membrane fractions of E. histolytica which were
poorly displaced by unlabelled Inositol (1,4, 5,)
trisphosphate {Ins(1, 4, 5) P,}.  Similarly,
unlabelled Ins (1, 3, 4, 5)P, was 30 fold less
efficient in displacing [3H]-Ins (1, 4, 5)P, bind-
ing. pH sensitivities of binding of the two iso-
mers were markedly different. Scatchard analy-
sis of the data revealed single binding sites and
similar receptor densities for each of the two
isomers. Formation of both Ins (1,4, 5,)P, and
Ins (1, 3, 4, 5)P(1 in £ hisfolytica was also dem-
onstrated. Calcium released studies showed
that after treatment with a saturating dose of
either Ins(1, 4, 5)P, or Ins(1, 3, 4, 5)P, the
other inositol polyphosphate could partially re-
vive the response to a subsequent addition of
the first inducer. Our data clearly demonstrate
that Ins (1, 4, 5)P, and Ins(1, 3, 4, 5)P, are
two equally important but independent second
messengers in £. histolytica.

A.2. Molecular Genetics of Entamoeba
histolytica.

Anuradha Lohia, Sib Sankar Ray,
Samudra S. Gangopadhyay, and Chaiti Ganguli

To study the cell cycle of Entamoeba
histolytica, two new genes have been isolated
and characterised in the past year. The two
genes are £Eh MCM3 and Eh PAK.Eh MCM3 is
possibly involved in the initiation of DNA rep-
lication and £h PAK is a homolog of the p21
activated kinase. The p21 activated kinase is
linked to the MCM3 gene is amoeba and ex-
pression of the two genes is requlated at the
transcriptional level. Another study has shown
two transcripts which are regulated by serum
factors. These transcripts are believed to be
involved in the stress response of amoeba cells.

A PCR based DNA diagnostic assay has been
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developed. A novel Glycine rich gene has been,
isolated whose primary structure is reminiscent
of malaria antigens since it is made up of tan-
dem repeats of 9 amino acids each
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Ph. D. Awarded

Name University/subuect Year Title

Supervisor

Subrata Sau

Studies on the gene regulatory

Prof. N.C. Mondal

elements of temperate
mycobacteriophage L1

Sankar Kr. Ghosh

Chromosomal distribution

Dr. P. Gupta

of some repetitive DNAs and
genes of economic importance
of the livestock.

Participation in Conferences/Symposia/
Training Programme/ Awards and Honours
received.

Prof. R. K. Mandal delivered lectures on
Agricultural Biotechnology and gene patenting:
Indian Perspective at Paschim Banga Vijnan
Mancha on June 17 and on ‘Gene Patenting’
over All India Radio, Calcutta, on dJuly 27,
1995; on ‘Issues on Agriculture and Patenting
at the Symposium on India in the World Trade
Regime, organised by Federation of Scientists,
Engineers and Technologists, India, on Sept.
24, 1995 in Calcutta, on ‘Plant and Animal
Biotechnology in the PG. Dept. of Botany,
Darjeeling Govt. College on Dec. 04, 1995.
Chaired a session and presented a poster in
the Internaticnal Symposium on ‘Trends in

Microbiology’ held in Calcutta on Dec. 05,
1995 ; Presided over the Annual General meet-
ing and a scientific session of Plant Physiology
Forum in Sibpur Indian Botanic Garden on Feb.
3, 1996 ; an invited talk and chaired a session
in the 19th All India Cell Biology Conference
held at lICB, Calcutta on Feb. 23-25, 1996 ;
Acharya PC. Ray memorial Lecture on ‘Light
and Life’ at R. K. Mission Residential College,
Narendrapur on March 07, 1996 ; on ‘RFLP
and RAPD analysis in Plant Sciences’ in the
symposium on Molecular Genetics organised by
Botany Dept. Special Assistance Programme,
Kalyani University on March 22, 1996.

Prof. Mandal also gave talks on ‘Biotech-
nology in Aquacultue’, Genes : Yesterday,
today and tomorrow’ and ‘Evolution of Bio-
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logical Thought’ in the Academic Staff Colleges
Organized by Visva-Bharati : Plant Tissue
Culture and Biotechnology' in Science Com-
munication workshop by Indian Science News
Association ‘Evolution and Ecology’ and
‘Molecular Taxonomy and germplasm Conser-
vation' in two Academic Staff College of C.U.
i "Photosynthesis, Photorespiration on Plant
Productivity’ and ‘Science and Technology To-
day : Is the Society Prepared’ ? In the Aca-
demic Staff college by Burdwan University. He
also served as Vice-President of Society of Bio-
logical Chemists (India), President of Plant
Physiology Forum, Caleutta, Editor of J. Plant
Biochem, Biotechnol., New Delhi and a num-
ber of Technical Advisory Committees (TAC)
of Indian Statistical Institute, Calcutta.

Dr. B.K. Padhi delivered a series of invited
lectures on ‘Fishery Genetics' at Central Insti-
tute of Fisheries Education, Bombay in Oct.,
1995, Dr. Padhi and Prof. Mandal's Work on
Cryopreservation of catfish spermatozoa’ was
featured in the TV programme “Turning Point”,
broadcast on March 19, 1996.

Dr. B. D. Chattopadhyay and M.R,
Chatterjee attended and presented poster in the
Symposium* Trends in Microbiology' Calcutta;
Pallab Kundu and Surekha Mandal attended
and presented posters at the National Sympo-
sium on Currrent Trends in Plant Biochemistry
& Biotechnology held at Hisar on Feb, 23-25,
1996 Biswajit Roy attended the S.M. Sircar
Memorial Conference and PPF Meeting at In-
dian Botanical Garden on Feb. 3, 1996:
Somnath Bhattacharya gave a talk on ‘Molecu-
lar Markers' for some quantitative traits in Bras-
sica campestris in the one day symposium of
SBC (1), Calcutta Chapter held at Bose Inst.
on Feb. 03, 1996

Prof. Susweta Biswas delivered a lec-
ture on a Unique NTPase from Mimosa pudica,
in Saha Institute of Nuclear Physics arranged
by SBC, Calcutta Chapter on 10th May, 1996.

Edited jointly a Volume (Vol. 26) of Sub
Cellular Biochemistry, Plenum Press, New York
& London on myo-Inositol phosphates,
phosphoincsitides and signal transduction, 1996,

Prof. N.C. Mandal attended the 4th Asian
Conference on Transcription and Indo-dJapan

Bose Institute

Workshop held on March 30 to April 2, at
Hayama, Japan. Participated in the Interna-
tional Symposium on "Trends in Microbiology”
held at Bose Institute on Deember 5-8, 1995 .
Participated in the DBRT sponsored Work-shop
on “Infectious diseases, Diagnostics, prophylac-
tics, and therapeutics” held on December 21.-
22, 1995 at National Institute of [mmunology,
New Delhi, sponsored by DBT, Government of
India; Attended 61st Annual Meeting of Indian
Academy of Sciences held at Madras on No-
vember 10-12, 1995, Attended 59th Annual
Meeting of Indian National Science Academy
held at Amritsar on December 25-28, 1995,
Delivered a lecture by invitation at Institute of
Microbial Technology, Chandigarh on Decem-
ber 29, 1995,

Co-ordinated a pre-doctoral course on Bio-
physical and Biochemical Techniques and took
part in teaching of the same at Bose Institute.
Gave a course of lecture on Molecular Biology
to the M.Sc. final year students of Biochemis-
try Department of the Calcutta University.
Gave a course of lecture on Bacteriophage Ge-
netics to the M.Sc. final year students of the
Department of Physiology of the Vidyasagar
University. Acted as a member of the Scien-
tific Advisory Committee of National Instituve

of Cholera and Enteric Diseases, Beliaghata,
Calcutta.

Acted on severa| Occasions as a member
of the Assessment Committee of Indian
Institute of Chemical Biology, Calcutta. Acted
as member of the Ph.D Comnmittee in Biochem-
istry of the Calcutta University. Acted as
examiner of Ph.D. thesis of different Indjan
Universities.

Attended the Guha Research Conference
held on January 20-23, 1996 at Alibag,
Bombay. Chaired a Scientific Session of the
Second seminar on Biochemistry and Biophys-
ics held at [ICB, Calcutta on November 24,
1995 sponsored by West Bengal Academy of
Science & Technology.

Prof. B. Bhattacharyya attended the In-
ternational Meeting on “Cytoskeleton and Can-
cer” at Marshelle, France, andithe Foundation
Day Symposium of Moleculay, Biology Unit,
Banaras Hindy University, Varanasi.

N

Report
gy pl +ed Fellow, Indian National Sci-
;pi(nQ .{New Delhi); and Fellow, pNa{-
demy of Sciences (Allahabad). fr.cl |
charyya has been awarded the‘ irst
ay Award of the Bose Institute

Was
ence Aca
ional Aca
B. Bhalta

Foundation D

(1995)-

i Sinha attended the seminars
P l?:atl—ll'::tage" held in Chandigarh
“PaSt?UYd by IMTECH) in September 27-29,
(org;m:;d “yTrends in Microbiology” held in
éilcu‘tta Dec. 04-08, 1995.
Dr. P. Gupta chaired a session. and pre-
ted a lead paper on Transgeneéls and its
Tl in sheep and goat industry in the Na-
;COC:F:I Symposium on “Embryo transfer and
enetic engineering technologies in Small Ru-
: inant held at Central Institute for Research
cn:n Goats, Makhdoom, Farah (May 7—8, 199?);
was invited for a formal presgntatlon in the in-
teractive meeting for developing a Programr’;:e
on Transgenic farm animals organized -b%]t e
Department of biotechnology, N. Delhl_( utne
29-30, 1995). Organised as (.Zc?urse Director
DBT sponsored short term traml.ng ] or‘;
“Polymerase Chain Reaction in Blologlcta
analysis (Sept. 04-22, 1995) at Bose‘ lnstltube.
Served as an external expert nomlnatefi yl
ICAR for Staff Research Council of the Natlorf)a
Institute of Genetics and National Bureau for
Animal Genetics Research, Karnal, Haryana.
Acted as Resource person for the workshop g
“DNA fingerprinting of plant genome
organised by Prof. Rajat Choudhuri, Botalr(x)y
Department, University of Calcutta (Oct. l’-]
30, 1995). Participated in the 3rd North-Sc')ut
Human Genome Conference jointl.y organised
by UNESCO & ICGEB at N. Delhi {Dec. 5];7,
1995). Invited to act as resource person for
“Hands on training course on DNA fmgerprm6t-
ing” organised at CCMB, Hyderabad (Jan 16-
Feb 04, 1996).
Delivered an invited talk on “Use of farm
animals as bioreactions” in the Animal Repro-

4]

duction and Biotechnology Session of the XIX
All India Cell Biology Conference held at [ICB,
Calcutta (23-25 Feb. 1996). Acted as external
examiner M.Sc. practicals at Dept. of Zoology,
Banaras Hindu University M.Sc. Part | & Part
I, Dept. of Biophysics, Mol. Biol.ogy & Genet-
ics and Dept. of Biochemistry, Univ. of Calcutta.
Participated in the two day conferenc? on
Internet organised by DIC, Bose Institute

(March 25-26, 1996).

Mr. Sudit Sekhar Mukshop.adhyay
the Mahabaleswar Seminar on
el\i/ltéfiz:ine%iology “Nucleic Acids Protein Inter-
action” held at Ooty (Dec. 17-23, 1995'). Mr.
Arup Kumar Indra presented a pos‘Fer in the
International Symposia on “Eucaryotic Expres-.
sion Vector System” held at NII, New Delhi

(Feb 04, 1996).

Dr. Anuradha Lohia gave an invited talk
at the Global Meet on Parasitic diseases, New

Delhi, Feb. 1996.

Dr Rajagopal Chattopadhyaya a.nd all
members of his laboratory participated in the
International Symposium of Macrom(?lec;lar
Crystallographic Data held at SINP fiurlng o-
vember 16-20, 1995. Dr. Bhaswati Goswaml
attended the Winter School on NMR in St_rugcs-
tural Biology held during November 5-14, i9

at TIFR, Bombay.

Dr. Pradip Parrack took classes‘ on
protein structure and protein-DNA interacthns
for final year M.Sc. students of l?ept. OfABtloci
physics, Kalyani University, Kalyani, W.B. Acte
as course co-ordinator for t’l,"le course oE
“Basic Biophysical Chemistry” for r'es‘earcd
students of Bose Institute, and participate
in the teaching of the above a.nd two
other courses at Bose lnstitute." Delivered ?
lecture on “DNA Hybridisatior? a’tt the I?Bd
workshop on “DNA Fingerprinting .orga?nlse.
at the Dept of Botany, Calcutta University, in
October 1995.
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[Faculty

Gpructural basis of catalytic mechanism
' d .,-”,a,q-acrfon al active site of two
7 a) Studies on Calofropin DI, cys-

mes
'f;ﬁ’e protease. b) studies on B-lactam-fi-

lactamase.
Asok Banerjee, Asok K. Pal, Indrani Dey,

Sreya Ghash, Sampa Pain, A. Seal,*Bishnu
Mukhopadhayay and Asim Bera

Cysteine proteases are involved in various
bioiog:u-al processes and they have importance
in medicine and industry. Recently they are
implicated in anti cancer and DNA binding
activity. We are working on a novel cysteine

protease.

The crystallographic structure of this one,
Calotropin D1, has revealed itself by molecu-
lar replacement method using Papain as phas-
ing model The refinement is in progress with
an objective to visualize its substrate specific-
ity, and compare it with papain and other cys-
teine proteases to rationalize a conclusion.

The crystallographic structure of another
B-lactam analog has been solved for making
complex with the macromolecule and elucida-
tion of its mode of interaction at active site.
The mode of interaction of a series of -lactams
to B-lactamase have been studied by molecu-
lar modelling and docking procedure.

The results are encouraging with prospect
of a successful package for receptor based drug
design of the antithiol-agents/blockers/thiol-pro-
tease inhibitor.

A.2. Visualization of the role of water molecules
in the protein-nucleic acid interaction at atomic
resolution.

Asok Banerjee, Sreya Ghosh, B.P.
Mukhopadhyay, Sampa Pain and Indrani Dey

Protein nucleic acid interactions are of fun-
damental importance in molecular biology.
Their complexation, binding and recognition
embrace many aspect of cellular DNA function
and genetic expression. The molecular descrip-
tion of their nature of interaction are emerging

INSTITUTIONAL PROJECT IiI

recently in several x-ray structural works of trp-
repressor/A-repressors/lac-rep/pec/cro protein
nuceotide complexes. Our group has succeded
to cocrystallize a series of this complexes and
has solved the structure of a complex of L-
serine with two Inosine 5-monophosphate in
highly hydrated from (12H,0). This potential
model, first of its' kind reported, throw some
interesting findings which are still to be char-
acterized in macromolecular complexes. Water
mediated specific and nonspecific interactions
of the partners are found to play a key role in
the recognition. Several other complexes have
been done and data collection and structure
solution is progressing. What we are looking
for is the inherent discipline of interaction
mode, the invariant and the novel variant ones
in these complexes which may be related to
biological function in vivo.
A.3. Structural and modelling studies of a pep-
tidoglycan — a chemoreceptive constituent of
Mycobacterium cell wall. :
Asok Banerjee, Sampa Pain, Sreya
Ghosh, Indrani Dey and Bishnu P
Mukhopadhyay
The structure and conformations of the cell
wall constituents of Mycobacterium are very
important since they are prime targets for che-
motherapeutic drugs. One major constituent,
peptidoglycan, has been studied critically and
an interesting pseudo two fold symmetry along
glycan chain has been observed. This fits very
well with the x-ray diffraction data and our
study excludes many possible hypothetical
models proposed so far and endorses the model
of “Knox and Murthy” which is stereochemically
consistent and acceptable. This interesting re-
sult help us better to understand the interac-
tions of chemotherapeutic agents with pepti-
doglycan, the cell wall target. The kinetics and
binding affinity studies of the different chemi-
cal agents/ligands with model peptidoglycan
system has clarified their mode of interaction

at molecular level.
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A4, Quantitative structure aclivity relation
study of several seyjps of specific drugs and
analogs by graph theoretical patern recognition
approach.

Asok Banerjee, C. Roychowdhury, Asok
K. Pal, P Bag and G. Biswas

Interesting progress and developments
have been made with the lactam series of com-
pounds and on the role of anthracin nucleus
as anticancer agents. An expert system program
has been writter, which may be effective in drug
design. Further development is continuing.
A.5. Molecular Basis of requlation of gene ex-
pression,

Siddhartha Roy, A. Shyamala, Sumita

Bandyopadhyay, Sumana Chatterjee and
Sunanda Dey

The repressor is a m ulti-functional protein,
which acts as up regulator, down regulator and
binds Cooperatively o the operator sites. The
binding cooperativity is crucial in the function-
ing of the switch. In the past we have focused
our attention mainly to aspects of repressor
structures which have direct relevance to the
funr:lioning of the switch, Some of the impor-
tant achievments are highlighted below,

We have shown that protein-protein inter.-
action is context dependent. The C-terminal taj]
region of A-repressor is involved in self-associa-
lion in the unliganded state buf is not involved
in self-assocation whiile liganded to single op-
erators or bound to adjacent operators,

We have studied a number of non-coop-
erative mutants which have been isolated else-
where. Many of these mutants have native like
DNA binding Properties, but Jacks binding co-
Operativity. A structural study of these mulanis
may shed light on the nature of co-operative
interaction. The mutants that are being studied
intensively are Y21 0C, 5228N and a ts mutant.
We have also made a sjte directed mutant,
F235C, which is being used to study the role of
the C-termiinal tail region in various process,

We are also investigating gal repressor sys-
tem to study many aspects of small molecule
induction. This s complementary to the A sys-
lem, since the induction in the ) system is by
protease cleava ge.
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A.6. Molecular basis of recognition of (RNA.«
by aminoacy/-tRINA sunthetases. '

Siddhartha Roy, Anusree Bhatlac.haryya,
Durba Bandyopadhyay, Asim Bothra, Amit
Mandal and Rajat Banerjee

Aminoacylations of cognate fRNAs by

of cognate tRNAs with high specificity, due to
low error tolerance in translation. The
aminoacyl-tRNA synthetase has to choose be-
tween gany tRNA species in the cell that has
very similar fold. Such difficult problems of ree-
ognition may have given rise to he mecha-
nism of recagnition, which may be fundamen-
tally different from the “normal” enzyme-sub-
strate recognition, Very little is known about
such processes, although recently some specu-
lations have been made about such recogni-
tion processes, It has been suggested that tRNA
distortion and coupled conformational changes
may play a crucial role in the recognition pro-
cesses. Glutaminly-tRNA synthetase-tRNAS i
one of the best systems to study these prob-
lems, and as co-crystal structure has recently
been elucidated. Both the enzyme and the
IRNA can be purified in large quantities and
the molecular weight of the enzyme is relatively

small (64,5000 daltons).

We have shown that conformational
changes induced by the cognate t-RNA is not
induced by a nNon-cognate tRNA. We have also
studied the nature of the conformational
changes using difference Cp speclroscopy and
binding thermodynamics.

We are Investigating domais'rclc:nmin inler-
actions of this proteipn by solid surface catalyzed
denaturation, offen called aging. We have shown
that solid-surface catalyzed aging produces a
new conformation which dilfers from the native
one by many Spectroscopic properties. This con-
formation is also catalytically active,

A.7. Theoretical Studies of Fepticle and FProtein
Dynamics from a Collective Motior, Viewpoint.

Gautam Basu

A model for the coupling dfcollective pro-
tein motion to electron transler has already
been developed and currently computer sim -

val Report

th are in progress, An extensition .of this
lations @ the next step, where the protein mc')—
model _'; be incorporated as quasi-harmonic
e 'Wll components. The other part of the
pl-n?(:ip-?_' dynamics of short peptides. Currently
project fudg]ng how a 3,,-helix,/3 ;-helix tran-
W:’ ar:‘;;uilibrium as a function of temperature.
sitio

8. FExperimental Studies of Con.formation
A‘)d. Dynamics of Short Helical Peptides.
anc

Gautam Basu and Manasi Ghose

This project has been designed to iizefg;
entally address factors tha‘.[ are responsi -
lswt]ability of short helical peptides |nc‘lzdllr.1]§e :lz
g ntain non-natural amino acids li )
El)‘j:r:r?tly two subprojects havo: beentll'z]aur;;zzi
the first is designed to est.abllsh a ther .
namic scale for the relative preferenc;lehcal
amino acids between the 3,, and thfzha—t .
states, and the second is to study shor prin
\'de sequences made up of naturally. occuring
gmino acids that form stable 3, helices.
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Participation in conferences/symposia/
training/programme/Award and Honours
received. o

Prof. A. Banerjee delived two 1nv1f.,ed
talks entitled “Structural aspects off a cly'stteellrllie

i " “Artificial intelli-
lotropin DII” and “Ar :
projense. - tivity relation of
approach to structure ac .
gzrr:;ouil()i” at the Biophysics Congrelsls., l;\(gilga6n
i i i AIIMS, New Delhi, }
Biophysical Society, .
arlu(zlpthye National Codata Seminer, Pune, 1996,
respectively. |
Dr. G. Basu visited Kyoto University for
four mc;nths from December, 1995, for collagoa—
rative work with Prof. N. Go and presented

poster at the International symposium onMEIch};
tron Transfer held at Kanagawa, Japan (Ma

17-20, 1996).
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Ph.D. Awarded

Name University Year Title Supervisor
Anusree Calcutta 1995 Fluorescence spectroscopic Dr. S. Roy
Bhattacharyya

study of structure of tubulin.

Indrani Dey Calcutta 1996 Characterization of few organic

(Sarkar) ¢compounds of Biological Prof. A. Banerjee
interest by X-ray crystallography and
computer modelling studies of a
protease system and js complexes.

Sampa Biswas Calcutta 1996

Three dimensional structural
characterization of same modified
P-lactam analogs and their mode of
Interaction with bacterial cell wall
component leading to structure-activity

carrelation by biophysical methods and
computer modelling.

Prof A. Banerjee

Biswas, Dr. 1. Dey, Dr. A. Shamla, S. Ghosh, A.K Bothra, S. Ba
Chatterjee, A.K. Mondal, R. Banerjee, M. Ghose.

OTHER SUPPORTING STAFF MEMBERS
B. Goswami, A. Bhattacharyya, B. Munshi.
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Investigator/
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Financed by

Prof. A. Banerjee Studies on model nucleotide-peptide/peptide CSIR

ligand complex at atomic level by X-ray

Crystallography.
Dr. S. Roy A study of structural and molecular basijs CSIR

of co-operative binding of Ooperator sites

of repressor.
Dr. S. Roy Nuclear magnetic studies of structure and DST

dynamics of bent DNA.

J. Mol. Biol. (1995) 253, 414-425

The Non-inducible Nature of Super-repressors of the
gal Operon in Escherichia colj

Yan-Ning Zhou', Sumana Chatterjee?, Siddhartha Roy? and
Sankar Adhya'*

Yolume 253
Number 3
17 Oceober 199

Journat oF Motecurar Brogogy

Qakt tali QaRe Gaye
Opyagpe . i el e
Reprossar)
10 0 4040

L] 010 ) 40 8 0 10 .49 40 80

T
253 (3) 385515  (SSN 0022-2836

DR22-20I61 1995 10)282 ;-




~tas

pag
- >

Animal Physiology

rﬁm’rof. A.K. Ray (In-charge), Dr. R. Ghosh, Dr. G. Sa

INSTITUTIONAL PROJECT IV

A. Environmental Physiology and Hor-
monal Regulation.

A.1. Introduction and inhibition of vitel-
Jogenesis in catfish hepatocytes in vifro.

Rama Ghosh, Ehsan A. Khan, A. K
Dasmahapatra, and R.K. Mandal (Dept. of Bio-
chemistry)

In continuation to our work on primary
culture of hepatocytes from catfish,
Heteropneustes fossilis (B1.) and their response
{o exogenous agent, we have studied the in-
fluence of carbofuran, a carbamate group of
pesticide used in agriculture, on vitellogenin
(Vg) synthesis in estradiol-17B treated hepato-
cytes in vitro.

Estrogen alone induced vitellogenin synthe-
sis up to 3 fold compared to control culture.
Carbofuran together with estrogen reduced
vitellogenin content by about 33% within 48
hours of treatment. When fishes primed with
estrogen were used for all culture it showed
4-5 fold increase in Vg synthesis compared to
the unprimed fish cells. Carbofuran also
inhibited Vg syntheses when added with estro-
gen to primed cell culture. The present find-
ings clearly indicated that catfish hepatocytes
in vitro respond to estrogen much more in
primed than regular (non-primed) condition ;
and secondly carbofuran has significant
inhibitory influence on in vitro vitellogenesis
both in primed and regular hepatocytes.

A.2. Fvaluation of skin extract from
Labeo rohita and Heteropneustes fossilis as an
alternative to attachment factor for in vitro
hepatocytes culture.

Rama Ghosh, Ehsan A. Khan, and A.K.
Dasmahapatra

Attachment factors are pre-requisite for
short-term primary culture as well as long-term
culture of fish cells. We have developed suit-
able attachment factors from the skin of carp,
Labeo rohita and catfish, Heteropneustes
fossilis and evaluated their attachment effi-

ciency for cells. It was observed that the
culture plates maintained at 20°C was better
than that at 17°C. The cells seeded well in
extracts prepared at both power pH (2.0 and
4.0) and finally the skin extract of carp (Labeo
rohita) is better than that of catfish for the cul-
ture of catfish or carp hepatocytes with respect
to their attachment efficiency as well as main-
tenance of LDH-activity.

A.3. Induction of malic dehydrogenase
enzymes in the liver of Rohu fish, Labro rohita
(Ham.) by carbofuran.

Rama Ghosh, Manik Ghosh, and A.K.
Dasmahapatra

Earliar observation showed that carbofuran
was able to enhance total lipid content of liver
of Singhi fish, Heteropneustes fossilis (Bloch)
in a dose-dependent manner. In connection
with the fact we have extended our studies to
the activities of malic dehydrogenases (ME) a
group of lipogenic enzyme, in response to
carbofuran treatment in carp.

Labeo rohita of about 100g BW were in-
jected CF intraperitoneally. [t was observed that
cytosolic NADP dependent ME activity
(E.C.1.1.1.40) in CF treated fish increased
about 2-fold compared to vehicle injected
animal whereas NAD dependent ME (EC
1.1.1.37) increased about 1.5 fold. Mitochon-
drial NADP dependent ME and NAD
dependent ME did not increase significantly.
The results suggest that CF is able to induce
ME activities by activating gene regulation.
Further works are in progress.

A.4. CZinc foxicity in fish.

Rama Ghosh and Soumendra Talapatra
(in collaboration with Department of Zoology,
Ranchi University, Ranchi)

The impact of zinc (heavy metal ion) on
growth and reproduction of fish were evalu-
ated in our laboratory by using Singhi fish as
a model. Singhi fish, Heferopneustes fossilis
(Bloch) were exposed to 30 ppm zinc nitrate
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solution for 30 days in glass aquaria in labora-
tory conditions. Liver, Ovary and Muscle were
analysed for accumulation of Zn by Atomic
absorption analysis. It was observed that Zn

accumulation was highest in the liver and least
in the muscle.

Histological studies of the liver and ovary
of zinc exposed fish showed that the liver cells
become vacuolated forming clumps. In ovary,
follicular atresia with some mature (Stage Il1)
oocytes were observed after zine exposure.

A.5. Production of triploid and unisex fish,

Exogenous androgen causes paradoxical
faminization and Precocious ovarian matura-
tion in Indian Catfish (Heteropneustes fossilis

Bloch).

Arun K. Ray, and Basant K. Tiwary

Indian catfish (A, fossilis) is a suitable spe-
cies for aquaculture due to higher protein and
low fat content in muscles, Major problem as-
sociated with culture of this fish is non-avail-
ability of adequate seedlings. Females of this
fish mature at the end of first year of life un-
der natural conditions. Immersion treatment of
newly hatched sacsfries in testosterone for one
month resulted in 100% paradoxical
faminization i.e. induced faminization after
treatment with the androgen. 70% of females
showed fully matured ovary filled with ripe ova
at the age of seven months, Matured fish were
capable of producing viable eggs, as judged
by their capability for successful induced breed-
ing in laboratory. This technique may be
utilized for out-of-season availability of
hatchlings for culture purpose, thereby extend-

ing the normal breeding period (July-August)
of this fish by three months.

A.6. Kole of estrogen in the ovarian de-
velopment in freshwater prawn, Macrobrachium
rosenbergii

Modification of the prawn hepatocyte
culture.

Arun K. Ray, and Anuradha Chaudhury

In our attempt to prolong the viability of
the cells in culture, the prawn hepatocytes were
subjected to a medium containing fetal bo-
vine serum or prawn hemolymph serum. By
such procedure the viability of the hepatocytes
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were increased up to about three weeks, as
judged by Trypan blue exclusion test and LLDH
measurement. The hepatocytes cultured in
modified M199 medium remained viable only
for ten days. Trials are going on to modily the

hepatocyte primary cultine to a permanent cell
line.

A.7. Thyroid hormone regulation of mam-
malian brain function,

Arun K. Ray, and Nilkanta Chakrabarty

Although the nature of responsiveness of
the adult mammalian brain to thyroid hormone
(TH) is thought to be of non-genomic nature,
the actual site of action of the hormone in the
neurone remains unclear. As cerebral cortex is
rich in cholinergic neurones the role of TH on
the acetylcholine (Ach) release has been stud-
ied through as assessment of the neuronal ace-
tylcholinesterase (Ache) enzyme aclivity,

Treatment of the adult male rats with the
dose of TH which showed inhibition of Na* -
K*-ATPase activity earlier, demonstrated about
38% increase in the AchE activity in the cere-
bral cortex in comparison to the correspond-
ing control animals. The propylthiouracil (PTU)-
treated hypothyroid rats also showed a 25%
rise in the enzyme activity, TH treatment to
the hypothyroid rats effected to 60% increase
in AchE activity after 24 hours and 36% in-
crease after 48 hours of the hormone treatment
in comparison to the only hypothyroid animals.

Our data indicate involvement of TH with
neurotransmitter release and paradoxical effec|
on the enzyme activity during hypothyroidism.
In hypothyroidism, apart from the TH influence

mediation of some stress factors might have
occurred.

A.8. Pheny/hydrazime—i:ydroch/oride
(PHH)-thyroid hormone inferaction in ract.

Arun K. Ray, and Mital; Pramanik

In order to understand the red cell mem-
brane profile in different magnitudes of oxida-
tive stress originating from PHH Ireatment, the
membrane acetylcholinesterase (AchE) activity
of red cells were demonstrated in vitro. A dose-
dependent inhibition of membrane AchE was
observed when the red cells Were incubated in
vitro at 37° in a medium containing different

Annual Aeport

ncentrations of PHH. This indicates I'Iim.al ihz
(_I cell membrane AchE may be considere
s sarameter for the assessment of the mag-
;::,l:c}l;'-z of the oxidative stress. M(n'_eow_r. I;-.m
:m—l cell membrane lipid peroxidation atf ttr:e
basal level was studied by a.\ssesanent o t.vz
formation of thioburbitun(.: acid reac lto
5ubstances. Studies are 1r.1 progress
demonstrate the thyroid hor.mo.ne
counteraction of the PHH-stimulated oxidative
stress in red cell.

B. Control of growth and development
of silkworm and silk production.

B.1. Anabolic role of estradiol-17B on silk
gland.
Arun K. Ray and Bela Keshan

In our atlempt to elucidate the role of ver-
tebrate sex steroid, estradiol 17B (E,), on‘. En
intervebrate system, namely Bo.mb_yx mouw.,
both for academic and commercial interest. We
have found that E, exerts profound effect 912
DNA and RNA contents of the po'stenor si
gland and it also increases the fibro!n (the ac-
tual silk) content of the silk glaer in a do:s-
dependent manner. E, al.so stlmulatehs 1 SZ
glutamate-pyruvate transaminase an.d tr? ala
activity, which are necessary fo'r .flbrom syn-
thesis and general metabolic activity.

The wet weight of silk gland is also in-
creased at various doses of E,. The cocoon shetll
weight is increased by 7.68% afte}r E, treat-
ment. The data demonstrate a prominent .an_elll-(
bolic action of E, on the Bombyx {)70)’/ si
gland indicating its commercial benefit.

C. Cell signalling.

C.1. Basic FGF stimulates activation of
phospholipase A2. phospholipase C and phos-
pholipase D.

Gaurisankar Sa, Tanya Das (Immuno-
technology Section)

Fibroblast growth factors (FGFs) stir.n-ulatef
the proliferation, differentiation and motllltyGoF
different cell types. The cellular eff?cts of F
are transduced by its interaction w!th any. gne
of four members of a family of high afffm'lty,
cell surface FGF receptors (FGFRs). Activation
of FGFR causes release of various low molecu-

49

lar weight signalling molecules. With an ap-
proach to undertstand the underlying mecha-
nisms by which basic FGF mobilizes all the fouc;
important second messangers, we .hav'e.four;.
that tyrosine kinase inhibitors can l.nhll')lt a(}:} |-t
vation of all the three enzymes, m'dlcatlng tha
initial kinase activity of FGFR is important t(c;
transduce the signal. We have also obs‘erve.
that a perfussis toxin-sensitive het?rotrlmi;:c
signal transducing G-protein is re.qulred forThe
activation of cytosolic phosphollpase A, l?
phospholipase D activation reqL‘ures a botuli-
num toxin-sensitive rho, a ras-like small mc(;—
lecular weight G:protein. On the f)ther hanb,
FGFR1 directly activates phospho‘llpase. Cl Axijl
phosphorylation at a specific tyrosin moiety. .
these results demonstrate that the'pleotro.plc
effects of FGF are exerted through its tyrosine
kinase receptors and individual. effect?rs la)Te
activated via individual and.dlstmgulsha “ve
signalling mechanisms according to the cell's
need. |

C.2. Intracellular signalling m echa.nisms in
fibroblast growth factor and endothe./m mec?'ll-
ated differentiation specific immediate early
gene expression.

Gaurisankar Sa, Tanya Das (Immuno-
technology Section)

Basic fibroblast growth factor (bFQF) and
endothelin (ET) have been shown to stlmuléte
proliferation and differentiation of mammahar}
cells of different origin. The mechanlsmshod
action of cell proliferation are well esta'bhs ef
but the intracellular signalling mechanisms o
cellular differentiation of both the agentsf are
still unknown. Recently, it has been shown rlom
our laboratory that bFGF and.ET stimulate
phosphorylation of a transcription fac'to.r (s?f
having molecular mass and ch'aractenstlc o
STAT (signal transducer and actlvator'of tﬁ?n-
scription) protein through difffzrent signalling
mechanisms. These transcription factors arcel
known to bind SIE (Sis-inducible ‘ele.ment) a'rfm.
transcriptionally activates differentiation specific
immediate early genes (e.g.c-fos). The lntra\cc-1
ellular signalling mechanisms of b'FGF"fmd
ET-induced gene expressions will l?e 'ldentlfle §
The putative roles of the transcription factor

(s) will be studied in details.
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[,Faculty . Prof. S.K. Sen, Dr. A. Pal, Dr. S.

Das, Dr. S. R. Sikdar

INSTITUTIONAL PROJECT I

A.1. Generation of insect resistant
fansgenic crop plants.

S.K. Sen, S. Das, D. Basu, P Nayak, A.
Basu, Dipankar Ghosh, Ashis Nandi, Dipankar
Das, Krishna Roy, Sushma Mishra, A. Mandal,
Ramkrishnan NA, Maloy Ghosh, and Pushpita
Mukherjee

The insecticidal protein genes viz., crylAb,
crylAc and crylllA of Bacillus thuringiensis have
been transferred to IR64, an elite indica rice
cultivar. Stable high expression of the toxin in
plant prevented damages caused by the yellow
stem borer larvae to rice plants in the field. Ad-
ditionally, a number of independent primary
transformants have been identified which are
to be analysed further. All the transgenics, thus
generated contain synthetic form of the cry
genes developed in the laboratory. Attempts to
generate insect resistant cofton fransgenic plants
have already made considerable progress. Adop-
tion of a novel stategy for development of cot-
ton transgenics has yielded rich dividends. As
the outcome of this progress, gene transfer in
cotton has practically become a straight forward
technical step. A number of transformants with
cry gene have already been identified. Critical
molecular biological analysis are being carried
out. We have reasons to believe that like inrice,
cotton transgenics resistant against boll worm
would be available, shortly. In the similar line of

approach, insect resistant mustard, ground nut,
chickpea, tea and certain vegetable crop plants
are in active state of development. Transgenic
mustard plant with cowpea trypsin inhibitor
(CPTI) gene has also been develope 1. The plants
showed heterologus expression of the CPTl gene
in mustard.

A.2. Development of transgenic crop
plants with altered plant developmental pattern.

S.K. Sen, S. Das, P Nayak, D. Basu, T.
Saha, and N.S. Banerjee

Homozygus transgenic indica rice lines
have been evolved in their R3 generation with

rol C gene driven by a CaMV 35S promoter.
The plant lines in field trials showed higher
tillering capacity than the untransformed ones,
resulting improved harvest-index.

Attempts are being made to develop
transgenic jute cultivars with the plant devel-
opmental genes to improve fibre bearing
capacity of the crop species and in tea for
higher flushing capacity.

A.3. Plant protoplast manipulation stud-
jes to evolve genetically engineered crop
species.

S.K.Sen, S.R. Sikdar, T. Saha, Soma
Paul, and Malay Ghosh

Back cross progenies of somatic hybrids
between Brassica and Trachystoma are being
studied for development of agronomically use-
ful type of mustard plants.

Attempts for generation of interspecific jute
somatic hybrids between Corchorus olitorius
and C. capsularis are being pursued. Protoplast
fusion technique is also being employed to
transfer selectively the cytoplasmic contents of
cytoplasmic male sterile (CMS) lines to mus-
tard cultivars in order to evolve new CMS lines.
Significant progress has been achieved in case
of cytoplasmic transfer of Ogu to Brassica
Jjuncea which shows male sterility under the
influence of CMS cytoplasm of Ogu.

A.4. Understanding of male sterility and
transgenic approach for generation of nuclear
male sterile lines.

S.K.Sen, S. Das, D. Basu, P. Nayak, A.
Basu, P Roy Choudhury, Sanchita Roy
Choudhury, A. Mandal and S. Rajlaxmi

Molecular analysis of two CMS lines of rice
was carried out to find out possible
correlationship with mt-genomic organisation
and the CMS attribute. It was observed that
mitochondrial ATPase-6 gene alteration is like
to be the candidate gene responsible for de-
velopmentally controlled male sterility.
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In another programme, developmentally
controlled plant promoters are being used in
Iransgenic approach to express an anli-meta-
bolic gene product during microscore
formation in mustard. This is expected to re-
sult male sterility. Critical strategies have been
adopted to select the appropriate promoters
and the gene products for the purpose.

A.5. Improvement of the quality of mus-
tard oil and seed meal,

S.K. Sen, S. Das, S. Ghosh, D. Basu, P
Nayak, Anita Roy, A. Basu, Soma Pal (PMCG)
Krishakali Niyogi, Ashish Bhattacharya,
Sharmila Chattopadhyaya and D. Ghosh
(Chemistry Dept.) and PK. Saha, Amitava Roy
(Botany Dept.)

A few prospective low glucosinolate con-
taining mustard lines have been identified
amongst the back-crossed progenies of low
glucosinolate containing genolype of a
noncultivar of Brassica juncea from Canada
and B85, a cultivar of B. juncea.

Genetic engineering of fatty acid chain
elongation mechanism in mustard seed is
targetted for engineering through heterologus
expression of a palmitoyl-ACP-thicesterase gene
via transgenic approach. Work on such
transgenic plant regeneration is underway.

A.6. Interrelationship of the two cultivated
Jule species,

S.K. Sen, T. Saha, S. Majumdar, and M.
Ghosh

Attempts to estimate the genetic variabil-
ity present in each of the two cultivated jute
species is being estimated. Additional informa-
tions through RAPD and RFLP analysis have
revealed that the two jute species have evolved
from a common progenitor.

A 7. Attempts to isolate high “dye” pro-
ducing culture lines of Carthamus tinctorius L.

(Salflower).
Amita Pal and Shamik Das

Florets of safflower produce industrially
useful pigments. These dye components are
being used as food colourant and as pharma-
ceutical pigment. It is also used as folk-lore
medicine, Attempts are being made to produce
these pigments in the suspension culture of

Bose Institype

safflower. Callus was raised from the leaf and
petal tissues of Safflower on a modified Mg
medium. Suspension cultures were establishey
from these cultures and grown under dark. Mos;
of the dye components were released in the
medium within 14-20 days. It has been found
that altering the concentration of phosphate
and magnesium ions in the culture medium
the pigment production can be enhanced. The
result suggests that a two step culture metho
may be adapted to enhance production of the
colouring substances.

PUBLICATIONS

1. Begum, F, Pal., S., Bag, N., Sikdar, S.R.
and Sen, S.K. Somatic hybrids between Bras-
sica juncea (L) Diplotaxis harra (forsk) and
generation of backeross progenies. Theor: Appl.
Genet. 91, 1167-1172, 1996.

2. Chandra, Monalisa and Pal, Amita. Dif-
ferential response of the two cotyledons of
Vigna radiata. Plant Cel/ Rep. 15, 248-253,
1995,

3. Kar, S., Basu D.. Ghesh, D.,
Ramkrishanan, N.A., Mukherjee, P, Nayak, P
and Sen, S.K. Expression of crylA (¢) gene of
Bacillus thuringiensis in transgenic chickpea
plants inhibits development of podborer
(Heliothis armigera) larvae. Transgenic Res. 5,

1-9, 1996.

4. Mitra, Aparajita and Pal, Amita.
Morphogenetic response and biochemical
analysis to determine interclonal genetic rela-
tionships of Populus deltoides Marsh. o Natn,
Bot. Soc. Special lssue. 49, 57-66. 1 995,

5. Nayak, P, Banerjee, N.S.. Mishra, S.
and Se, S.K. Transfer of plant development
genes to improve yield potential for rice
cultivars. Proc. Il Intl. Rice Genetics Congr.,
Manila, IKRI, 1995,

6. Nayak, P, Basu, D., Das, S., Ghosh,
D., Basu, A. and Sen, S.K. Transfer of insect
resistance genes against the damage caused by
yellow stem borer to md@gz rice cullivars. Proe,
Ml Intl. Rice Genetics Congr.. Manila, IRRI,
1995,

g il
BOROSIL

)

Figure showing a high “dye” producing suspension culture (A) of Carthamus
tinctorius, while “dye” content is very low in another culture line (B)
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ParﬁCipaﬁon in Conferences/Symposia/ Prof. S§.K. Sen delivered key-note lecture
Training Programmes/Awards and Honours  at the Symposium/Conference on National
Leceived. scenario on Plant Science Research at Banaras

Dr. S.R. Sikdar returned in January, Hindu University ; Chandigarh Symposium at
1996 from Waksman Institute, Rutgers Univer- the Punjab University, Chandigarh ; at Centre
ity after spending 2 years as a post-doctoral  for Biotechnology, Indian Agricultural Research
fellow in the laboratory of Prof. P Maliga. Institute, New Delhi; DNA-finger printing Int.

Prof. S.K. Sen, Dr. Debabrata Basu and Symposium at the Centre for Cellular &
Dr. Pritilata Nayak a:ttended and delivered in- Molecular Biology, Hyderabad ; Special lectures
vited lectures in National Rice Biotechnology i CPMB‘ OsEmia U.mvemty, Hy(iier.abad;
Network meeting held at NCL, Pune. Golden Jubilee Celebration of Association of

Engineers, Calcutta ; DBT sponsored Plant
Prof. S.K. Sen, Dr. Sampa Das, Dr.

e Biotechnology Symposium at the Assam
Debabrata Basu and Dr. Pritilata Nayak at- Agricultural University, Jorhat and special sym-
tended the 3rd International Rice Genetics

posium at the Regional Research Laboratory,

Congress held at Manila,‘The Phillippines. Prof.  jorhat®and Institute of Life Sciences,
Sen and Dr. Nayak delivered invited lectures  Bpubaneswar.
and Dr. Das and Basu presented posters.
Ph.D. Awarded

Name University Year Title Supervisor
Sm Aparajita Calcutia 1995 [n vitro propagation of Dr. A. Pal
Bhattacharyya industrially important genotypes

of Populus deffoides Marsh, and

a hybrid Populus species.
Mr. Tony M. Calcutta 1995 Isolation and cloning of entomoci- Prof. S.K. Sen
Johnson dal crystal gene from Bacillus

thuringiensis var. tenebrionis and

monitoring its expression in plant

system.
Mr. Nilam Sanjib  Calcutta 1995 Isolation and cloning of entomocidal Prof. S.K. Sen
Bandyopadhyay crystal protein gene of Bacillus

thuringiensis var. berliner and its
expression in plant

Ms Sachayita Kar  Calcutta 1996 Molecular characterisation of rof/ genes Prof. S K. Sen
and their utilisation in plant
genetic engineering.

Mr. A.S. Rishi Calcutta 1995 Genetic transformation studies in Prof. S.K. Sen
chickpea (Cicer arietinum L.)

RESEARCH SCIENTISTS/RESEARCH ASSOCIATES/POOL OFFICERS/POST DOTORAL
FELLOWS/SENIOR RESEARCH FELLOWS/JOUNIOR RESEARCH FELLOWS

Dr.D. Basu, Dr. P Nayak, Dr. A. Basu, Dr. T. Saha, Dr. J. Tarfdar, Dr. R.R Mukhopadhyaya,
Dr. M. Chatterjee, Dr. K. Das, B.C. Sabat, Dr. N. S. Banerjee, Dipankar Ghosh, S. Roy Choudhury,
K. Roy, S. Mishra, A. Mondal, D. Das, P Roy Choudhury, Soma Pal, A.K. Nandi, Ramkrishnan
NA, Maloy Ghosh, Samj Majumdar, S. Rajlaxmi, Shamik Das, Anita Roy.

OTHER SUPPORTING STAFF MEMBERS

P Mukherjee, B.K. Mondal, M. Singh, P Basy Roy, B.P. Pradhan, G.C. Dey, A.K. Dey, S.
Basak, Satya Brata Jana, P Manna, Sanjib Das, Sugata Munshi, Tapan Mandal, Manoj Aditya.
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GRANTS-IN-AID SCHEMES

Bose Instityte

Investigator/
Co-investigator

Title

Financed by

Prof. S.K. Sen

Prof. S.K. Sen/Prof. R.K. Mandal
Prof. S.K. Sen

Prof. S.K. Sen

Prof. SKK. Sen

Plant Improvement using modern
biotechnology

Centre for Plant Molecular Biology

Development of transgenic cotton

plants resistant against bollworm attack
and vyield loss.

Production of transgenic indica rice
plants with useful gene.

Generation of genetically
engineered tea plant.

UN.D.P

D.B.T.
DB.T

The Rocke-

feller foundation

Tata Tea Ltd.

D

ik

- =l

—

lmmunotechnology Section

@Tprof. PK. Ray

INSTITUTIONAL PROJECT 111

Al Synthesis and functional studlies on small
per Jides having immunological properties.
P. K. Ray and PK. Duita

Several peptides were synthesized follow-
ing the Protein A structural motifs to study their
biological properties, both in vivo and in vitro
coll culture. Modeling studies are being done
to find out whether or not increasing or
decreasing the number of amino acids in the
C-terminal end might provide greater binding
affinity.

INSTITUTIONAL PROJECT V

A.2. Signal transduction mechanisms induced
by Protein A in spleenic lymphocytes of Swiss
albino mouse.

P. K. Ray and T. Das

Molecular mechanism(s) underlying the
multifactorial activities of Protein A (PA) is be-
ing studied. This protein has high affinity bind-
ing sites(s) on spleenic lumphocytes. After bind-
ing, PA stimulates a cascade of intracellular sig-
naling reactions involving tyrosine kinase,
PLCy1, IP, Ca*, PKC and MAP kinase. As
a result, concentrations of some important early
gene products e.g.: c-fos, c-myc, increase in
the nucleus. Blockers of this pathway could
block cell proliferation and cytokine production.
Studies on the role of PA on gene expression
are In progress.

A.3. Studies on in vitro production of cytokines
by Protein A and their effects on tumor-bear-
ing mice model.

P. K. Ray and M. Srivastava

Protein A (PA) is a potent
immunomodulator and this immunopotentiating
offect is mediated by the release of cytokines
after stimulation of the immune cells with PA.
The production of cytokines like 1L1, TNF-0.—
and Y-IFN in vitro by spleenic lymphoeyte sub-
population was studied. The kinetics of lym-
phokine secretion revealed thal PA can induce

a quick and early response of cytokine release.
IL-1, TNF-o and r-IFN were detected in the
culture supernatant of lumphocytes activated
with PA for 30 minutes. Studies on the mo-
lecular mechanism(s) involved in the PA in-
duced cytokine gene expression is in progress.
The in vitro and in vivo effects of these
cytokines in combination with PA on tumor cell
cytotoxicity are also being investigated.

A.4. Amelioration of AZT induced hematopoi-
etic toxicity by Protein A.

P. K. Ray and V. Subbulakshmi

Azidothymidine is a thymidine analogue
active against the Human Immunodeficiency
Virus (HIV) with demonstrated clinical utility
in acquired immunodeficiency syndrome (AIDS)
and AIDS related complex (ARC) patients. lts
most common and dose limiting toxicity is
hematologic, characterized by megaloblastic
anemia and leukopenia. /n vivo and in vitro
studies in mice model have demonstrated that
Protein A, a cell wall protein of 5. aureus can
selectively reverse and prevent AZT toxicity
against erythroid and granulocyte-macrophage
progenitor cells. Studies on the mechanism of
prevention of toxicity by PA are under way.
A.5. Studies on the mechanism of Nitric ox-
ide production and its relevance to superoxide
generation in Protein A activaled macrophages
and neutrophils.

P. K. Ray and S. Goenka

Nitric oxide (NO) is known to participate
in a wide range of physiological processes in-
cluding tumor-killing and immune regulation.
In order to assess the role of NO in various
immune cells, the measurement of NO and the
mechanism of its production are under investi-
gation. The measurement of NO by its conver-
sion to NO/NO, has been standardized by the
Greiss reaction and subsequent spectrophoto-
metric measurement. Cultures of peritoneal
macrophages were set up and nitric oxide
synthase, the enzyme responsible for the gen-




56

eralion of NO
NADPH. 4: was observed
Ietr'lzP:'Ld’aphmaSe Wm:i:i " the cytosol by
A Ef’c{; tm (NBT) i, cells aci-J‘ with nitro-blye g}ress of roxir':(’IOQV ind
, rand - IEN Vated by Proteip ;] ZO o chair 4 session eveloping Counfyj,
able (:onference, h‘,fda;}déake Part in 4 :’
[)}' " % B IE\lir(}l E -
PUBLICAT dia C T'.Dat’ Presented .!}ym_
1 Ra- o IONS S .ell BlO,qu ‘Onfe Papers mn the All
.1 Raisuddip, g Societ = ~Onlerence, India .. " 0§
Singh, K.p Ve::;a().*Aparmar, D., Zaidi S.LA I_)Ogiuni"CZDF‘SBIOIOQE{::?II Chg,:}?stl,nd'a and i, fhn
o , L/ _ v £alaj, PR n Sj - s , e
I(i)r):tm m?uce" de]ulel‘iora.so'ra”d Ray, PK. Afl. ~ 8ftended ]th;glf; ]Imnsch"’“"” Irc:c:'ls d:;:: vy
ransformatio, | activities of " Flow C orkshop on “[j.... ;>N aj
J D;-g{g o N enzymes i i Phaqe] L’tomef,ry" I - on Upgmda[-. S0
[abﬂl ’;‘J‘]dp QFDL\J[ng rals, £ D ' ’e]d at A“MS Stlon —
. (= i . - «dou . P - "
163—1(18. 1994 }’afmacofrme[fm 19(2:;? S“bbu;‘ak I}'K Du!'fa, Dr. T New D"’fhi.
2 Raisudd; ' S SAMi participated i1y 4 Das apq v
and Ra in, §., Singh, K.p. 7. POsSIUm on Tyends n the Internagj,,, .|
Y, P.K, ll"n ? A 8 Zaldi SI . and pres ; 5 In MIC!' b - I(!ﬂa]
protein A i, im Muno shmufatinq eff, t‘ yir D ented abstraes Obiclogy, India
tosicate Munosuppy 2 ects of r M. Syi . j
e {lzj.dgrats. Intl, /m’;‘:f;‘—’d Aflatoxin.in.  Shop on ..Rec’::?iava Participated in 4,
3, R 77-984, 1994, OPharmacology,  held in PGIMER dv:nceS in Flow Cytu: “;Urk-
°.  Ray, pk. lended 5 * -handigarh, ey,
Mandal, c, and Slub?:a:“;' PK., Modak Dp Merase CEiT-SEonsored WokahopSctle ﬂi”sn p
pepti ' be : ' F i = - 1 a . n 5
usﬁédef with ‘m“”*“*'ol‘noéc‘f(;lai:l' Demgnjng of at the Bose fns[,ig;::t'oll in Biologica A::}_@'
bep/]yi oat‘;ln A as probe, /ndms; prc_)perries V. Subbufakt;h 5
. ¥ 327.77_ 1995 - o Bfocbem_ onferene mi Participated
Participat . ia, Muy Eof the Society of T, atthe Anpy,)
3 : ation ip A mbaj OXicolo
SIa/Traming Progracfmferences/sympo FACS at CCMB ”gyszenbded a wmksgfi,;f I
ono mm - ' era ol
Prurs recejved ®/Awardg and w IS Goenka Participaf dd |
of. P K R Orkshop on H‘ “=Pated in a sem;:
r 81 Nihay-
Plenary Joct o ; aY was invited ¢4 del D.Lc, Bose | ?_f”ternef conducied abr iy
at the 3rd [nt o Yelver a  VSNL (via., Nstitute jp o labes Y the
ernational Con (Videsh s “Ollaboration with

lnvestigator/
co-invesﬁgator

Prof. PK Ray

“Developme

'Monoclonal
cimm Unadiagn
of Aflatoxin g

G
RANTS-IN—AID-SCHEME
Title

nt of Po|
yCIOnal
antibody g and

ostic kit for
1!1

the deteC“On

anchar Nigam Ltd.)

Financed by

DBT

Environmental Sciences Section

@:lty . Prof. P K. Ray

INSTITUTIONAL PROJECT IV

A.1 Development of arsenic selective syn-
mgnwfmmu-a/ Inorganic components for the
decontaminnation of arsenic from drinking wa-
ter.

P. K. Ray, D.P Modak and Amiya Maity

Since last decade, West Bental has been
sulfering from arsenic pollution in drinking
waler, using oxides of various metals attempt
have been made to adsorbant the As (Ill) from
waler. We have seen that the mixed oxides
are more efficient to act as a scavanger than
the individual oxides with kd values for arsenic
5.0x10". The IR, TGA, DTGA and other struc-
tural analysis are initiated. A pilot scale study
has also been strated.

A2. Microbial  degradation  of
organiochlorine pesticides from food products.

P. K. Ray, PK. Chakraborty, P.
Bhattacharyya, D.P Modak, S.K. Das, Amiya
Maity, Sujit Ghosh

The organochlorine pesticides are known
to be very toxic and appreciable amount is
found in food material. We have undertaken a
study to reduce the level of contaminated HCH
in various food and agricultural crops by using
encapsulated microbes. Highly efficient bactrial
strains have been isolated by enrichment cul-
ture techniques. The test organism grows effi-
ciently on different isomers of HCH as a sole
source of carbon. The number of metabolites
and intermediate metabolites are being char-
acterized by GC-MS and NMR Isolation and

purification of various enzymes involved in the
degradative pathways are being worked out.

A.3. Studies on the pollution impact of
sediment dredging in Hooghly river and its es-
tuarine region on the aquatic flora and fauna.

P K. Ray and D.P Modak

Since 1992, we have studied the different
aspects of the impact of sediment dredging and
dumping in Hooghly estuary including water
quality, sediment quality, ecological and bio-
logical monitoring and ecotoxicolegical impact.
The data obtained indicate a deterioration of
both biotic and abiotic environment during
dredging and dumping operations.

The biodiversity, i.e. in other words eco-
logical stability drastically decreased from 1.58
to 0.25. The accumulation of toxic metals and
pesticides in aquatic fauna, particularly in fish,
indicates a total risk to consumers.

PUBLICATIONS

1. Ray, PK., Datta, PK, Modak, D.P,
Mandal, C. and Subbarao, N. Desiging of pep-
tides with immunomodulatory properties using
protein A as a probe : /nd. J. Biochem.
Biophys. 32, 372-377, 1995.

2. Shukla Ygeshwar, Verma A.S.,
Mehrotra N.K. and Ray PK. Antitumour ac-
tivity of Protein A in a mouse skin model of
two stage Carcinogenesis. Cancer. Letters,

103, 41-47, 1996.

RESEARCH SCIENTISTS/RESEARCH ASSOCIATES/POST-DOCTORAL FELLOWS/
SENIOR RESEARCH FELLOWS/JUNIOR RESEARCH FELLOWS

Dr. D.P Modak, Dr. S.K. Das, Mr. Amiya Maity, Mr. Sujit Ghosh

OTHER SUPPORTING STAFF MEMBERS
A. Adak, A. Dalal, S. Jana, Mrs. R. Das, S. Roy, J. Das, D. Nayak
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GRANTS-IN-AID SCHEME

Investigator/
Co-investigator

Title

Prof. P K. Ray

Prof. P K. Ray

Prof. P K. Ray

Prof. P K. Ray

An assessment of Pollution impact of
sediment dredging in Hooghly river
and its estuarine regions.

An approach ot develop microbial
Pesticide degradation technology to
reduce burden of long persistent

pesticide residues i various food stuffs.

Development of data base on Pesticide
residue in food materials.

Development of an lmmunotherapeutic
approach to control aflatoxin mediated
death in Poultry,

Financed by

Calcutta Port Turst

DBT

DBT,

DST (Govt. of West Bengal)

Bose Institute

4

Drinking water filter having the ability to kill bacteria and
remove many harmful pesticides and heavy metals
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Library

[ Mrs. R. Bhattacharyya, (Librarian, Acting)

The Library is primarily meant for the use
of its research staff, and is also frequently used
by the researchers of other institutes. The col-
lection consists of both biological and physical
sciences. Library participates in the calibrat
programme ; and provides current content
services on disk in the main campus library.

ACQUISITION

Library contains 31,070 volumes of books,
journals and theses upto 31.03.96. Library
purchases books under different schemes such
as CPMB, PDF, DST etc. During 95-96, library
subscribed 78 journal titles. Library also
receives pamphlets, reports, newsletters,
publishers’ catalogue ete.

Photocopying services are provided to
institute as well as outside users. 1.20.263 cop-
ies in the Centenary Building Library and
58,886 copies in the Main Campus Library
were given during the period. Under inter-
library loan system photocopies were also
supplied to INSDOC.

PUBLICATIONS

1. Chatterjee, C. and Sarkar, Pradip.
Multimedia products and its application in

Library and information science. Proc. 20th All
India Conference of IASLIC, 165, 1995,

2. Dutta, N., Mitra, Rukmini and Dutta, S.
Usage of CD-ROM in Calcutta libraries. Proc.
20th All India Conference of IASLIC, 169-172,
1995.

Participation in Conferences/Sympo-
sia/Training Programme/Awards and
Honours received

Rukmini Mitra and Pradip Kr. Sarkar par-
ticipated and presented papers in the 20th All
India Conference of JASLIC, Lucknow, 26-29,
Dec., 1995.

Reba Bhattacharyya, Panchugopal Das
and Banhisikha Chaudhuri attended “Informa-
tion Today & Tomorrow : Joint Session of sec-
ond information industry promoter-user-inter-
action meet and fourth National online
CD-ROM users meet” at Sisir Mancha, Calcutta,
21-24 Dec., 1995,

OTHER SUPPORTING STAFF MEMBERS

R. Mitra, PG. Das, K.P. Hait, S.K. Paul, PK. Sarkar, B.S. Chaudhury, G. Biswas, A. Kolay,
G. Mukherjee, S. Bhuiyan, M. Jogsharma, A.K.Nandi, D. Das




Workshop

Mr. A. Mukherjee (Superintendent)

]

The Bose Institute Workshop has Mechani-
cal, Electrical, Refrigeration, Carpentry, Glass
Blowing, Electronic and Drafting units, Thé
workshop received about 2100 requisitions

during the year from various departments and
sections.

An important job was the design and fab-
1;ir.ation of several instruments and gadgets.
Some of these were Colony blot am)ar;'-_nlus
Troly for radio active carrier, Camera stam.i:
various gel apparatus, filter arrangement in
funnels for purification of water, Beam stoper
and support for beam stoper, ete. and also car-
pentry jobs.

Scientific instruments were repaired and
maintained by the Workshop personnel.

Major electrical works included drawing
several new lines at the Centenary Building and
the Main Campus. Adequet steps were taken
to reduce the voltage fluctuation at the Main
Campus. The refrigeration section maintained

various cold rooms and repaired A/C machines
upon request.

Glass apparatus as required by scientists
were made by the Workshop. The dralting sec-
tion helped students and scientists in plt'epar
ing their thesis and manuscripts, Arrangements
for Pr()jet:l'ion and microphone system during
seminars were managed by Workshop person-
nel. The workshop store stocked items fre-

qugntly needed, purchased according to
Institute rules. Internal telephone system are
looked after by the workshop.

One Mahindra Jeep and one old Ambas-
sador car were disposed and replacement with
two vehicles will be made socon. Pick up ser-
vice for the staff members has been introduced
from South Calcutta which is operating very
smoothly and also regular bus service to
Madhyamgram Farm Station has been intro-

duced.

OTHER SUPPORTING STAFF MEMBERS

Sk. Abdul Rezzak, Mrinal Chandra Roy
Dipak Dutta, Ashutosh Sarkar, Samar Kr. Dutta:
Sisir Kr. Ghosal, Sithil Mukherjee, Sisir Sarkar,
Anil Sengupta, Bankim Dutta, Tarapada Das,
Dipen Sen, Pitambar Patra, Subhas
Chakraborty, Jogendra Nath Das, Tapan
Mondal, Sk. Md. Ehia Hossain, Basanta Kr.
Shit, Bholanath Saren, Ashit Banerjee
Sourendra Nath Chakraborty, Abdul Rahamar;
Molla, Panchanan Santra, Panchugopal Karak,
W.D. Rozario, Sk. Md. Raffick, Rajkumar Das,
Pranab Banerjee, Kalipada Das, Nirdhan Ch.
Das, Lochan Shee, Smt. Sairoon Begum, Gopal
Ch. Das, Sk. Md. Farruck, Kishori Mohan Saha,
Murari Mohan Shee, Brahmdeo Prasad,
Kalachand Sen, Swapan Jogosharma, Thakur
Gond, Baidyanath Murmu.

Regional Sophisticated Instrumentation Centre

I_ Dr. A. Chatterjee (Scientist-in-Charge)

The RSIC continued to provide instrumen-
jation services to users from the universities,
R & D laboratories and industry in the region.
A resume of services rendered by the Centre is
tabulated below.

The installation of the new Single Crystal
¥X-Ray Diffractometer has been completed and
reqgular user services have begun. An expert
team visited the Centre to make an on the spot
assessment prior to the anticipated replacement
of the Scanning Electron Microscope. It is ex-
pected that the necessary funds will be released
for the purchase a new instrument. Funds for
the purchase of a second Atomic Absorption
Spectrophotometer have been made available
and the instrument is in the process of being
procured.

Repair of the Mass Spectrometer, installed
in 1977, has been serious by affected owing
to the non-availability of essential spare parts.
A proposal for replacing this instrument with a
LLC-MS has been put up for the 9th Plan. The
GC-MS suffered a breakdown during the year
and its repair has been delayed because of the
failure of the manufacturers to make available
certain spare paris. Attempts are being made
to recommission the instrument with substitute
spare parts.

The Atomic Absorption Spectrometer, EPR
Spectrometer, Transmission Electron Micro-
scope, GC, HPLC and Spectrofluorimeter have
continued to render user services without any
major breakdown.

A total of 26 registered participants at-
tended a three day Workshop on Analytical
Applications of GLC organised in collaboration

with the Central Forensic Science Laboratory,
Calcutta.

PUBLICATION

Whittingham, dJ.L., Chaudhuri, S., Dodson,
E. J., Moody, PC.E. and Dodson, G.G. X-ray
crystallographic studies on hexameric insulins
in the presence of Helix-stabilizing agents, thio-
cyanate, methyparaben and phenol. Biochem.

34, 15553-15563, 1995.

Participation in Conferences/Sympo-
sia/Training Programmes/Award and
Honours received

Dr. A. Chatterjee provided consultancy
to the Calcutta Port Trust for the successful in-
stallation of a Vessel Traffic Management Sys-
tem.

Dr. S. Chaudhuri was a member of the
Local Organising Committee for the Interna-
tional Seminar-cum-School on Macromolecu-
lar Crystallographic Data held at the Saha In-
stitute of Nuclear Physics, Calcutta, in Novem-

ber, 1995.

Mr. A.K. Sen has designed a solid state
power supply to be used with an electrophore-
sis instrument of the Botany Department, Bose
Institute. He has provided training and
consultancy services related to GLC to Pollu-
tion and Project Consultants, Calcutta.

Mr. S. C. Maikap attended a Workshop on
LV-SEM at the Central Forensic Science Labo-
ratory, Hyderabad and a Workshop-cum -Sym-
posium on INTERNET organised by the Dis-
tributed Information Centre, Bose Institute.
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RESUME OF ACTIVITIES—1ST APRIL ‘95 TO 31ST MARCH ’'96

Outside Users

Bose Institute Users

Revenue Earned

(Rs)

No. of Samples No. of Samples
AAS 400 27,400/- 583
EPR 48 5,050/- 8
GCMS 13 1,560/- 17
XRD 9 4,290/- 1

Hours of use Hours of use
SEM 222 10,824/- 124
FLS 45 2,794/- 87
GLC 156 13,250/- 53
TEM 505 44 .705/- 315

Total 1,09,873/- Total

Grand Total :

OTHER SUPPORTING STAFF MEMBERS

evenu i
(Rs)
57.425/-
400/-
2,040/-

Complementary

22,638/-
7,240/-
8,150/-

11,660/-

1,09,553/-
—_—
Rs.2,19,426/-

Dr. Dilip Kumar Mukherjee, Dr. Siddhartha Chaudhuri, Arabinda Biswas, Tapan Dutta, Jaideb
Chattopadhyay, Chitra Ganguly, Arup Kumar Sen, Samir Kumar Mukherjee, Pradip Kumar
Karmaker, Jaganmoy Guin, Subhas Chandra Maikap, Pathik Ranjan Roy, Alakananda Sarkar,
Tanima Modak Dhar, Manisha Banerjee, Debabrata Polley, Sankar Santra, Sanjoy Santra,

Saraswati Sen, Shyam Sundar Kundu, Gobinda Das, Amit Kumar Mahinder,

Fluorescence assistance cell sorter equipment




j.C. Bose Unit & Museum

D-Jibakar Sen (In-charge)

J.C. BOSE UNIT & MUSEUM took the
responsibility of constructing of replica of dif-
ferent instruments of Acharya J.C. Bose with
Bose Institute Workshop. At present the third
set of compound lever crescograph instru-
ment is under fabrication.

During the year under review a good
number of visitors both from abroad and
within the country visited the Museum. Be-
sides, the J.C. Bose Unit and Museum fur-
nished information regarding Acharya J.C.
Bose and his works to various organisations,
and eminent persons on request.

J.C. Bose Unit & Museum
Participated in the following :

1. Exhibition Organised by Matrivani In-
stitute of Experimental Research & Educa-
tion at Moulali Yuva Kendra on 28.04.1995.

2. The 8th World No Tobacco Day Ex-
hibition was organised in the Museum on
31st May 1995 under the auspices of .Indian
Society on Tobacco and Health, Calcutta
Branch, which was co-sponsored by Bose
Institute Museum.

3. During celebration of 100th Anniver-
sary of the discovery of Microwaves by

Acharya J.C. Bose, an exhibition was
organised related to Communication Technol-
ogy on 22nd December 1995 at the Bose
Institute Museum.

4. Similar exhibition on Microwave was
organised from 16-20th January 1995 at
Science City, Calcutta and at Burdwan Sci-
ence Centre under the auspices of General
Assembly of the National Committee for In-
ternational Union of Radio Science.

Participation in Conferences/Sympo-
sia/Training Programmme Award &
Honour received

Shri Sen delivered lecture demonstration
with original Microwave Instrument of
Acharya J.C. Bose on generation, transmis-
sion and reception of millimeter waves in the
inaugural session both in the Bose Institute
Microwave Symposium on 22.12. 1995 at
Bose Institute auditorium and in the National
Symposium held on 16.01. 1996 organised
by INCURSI'96.

Shri Sen also delivered a lecture and
acted as the Chairman of the J.C. Bose Ses-
sion in the Third West Bengal State Science
Congress held on 1st March, 1996.

OTHER SUPPORTING STAFF MEMBER

N. Das.




Distributed Information Centre

Dr. C. Mukhopadhyay (In-Charge)

The Distributed Information Centre at
Bose Institute was formed under Biotechnol-
ogy Information Systems (BTIS) programme of
the Department of Biotechnology (DBT), Gov-
ernment of India and started functioning in May
1988. This centre specializes in the areas of
Genetic Engineering and Molecular Modeling.

Development of in-house data bases/
Programme:

“IBASE”- A Comprehensive database on
introns sequences has been developed in DOS
environment. It is accompanied by an utility
program ‘EXTRACT’. EXTRACT is a menu
oriented keyword-based retrieval program
which can read any EMBL entry and can search
through them using keywords that occurs in any
entry in the annotation part. IBASE originates
from EMBL nucleic acid sequence database.

GENOLYTE - A PC-based computer pro-
gram has been developed for simplified visual-
ization of genomic DNA sequences.

1. INTERNET WORKSHOP organised
by DIC during MARCH 19-21, 1996 at DIC.
Mr. M.E Ansari, Chief General Manager, VSNL,
Calcutta inaugurated and Prof. PK.Ray, Direc-
tor, Bose Institute, presided over the workshop.
55 Participants from various Institutions of East-
ern Region attended the workshop. Live

Internet Connectivity was demonstrated during
the workshop by VSNL.

2. One lecture by Prof. D.P B/urma,
Benaras Hindu University, on “Di- & Trinucle-
otide frequency map”.

3. Organised a three month course on “C

Language” for the Host Institute during Jun-
Aug, 1995

Manpower Training

1. Two D.C.A. students of Regional Com-
puter Centre, Jadavpur, were trained to com-
plete their off-campus projects.

2. A student from Chemistry Department,
Indian Institute of Technology, Kanpur, had
been trained to complete his summer project.

New Systems added to DIC

1. Decalpha 2000 Server DIC procured a
Mainframe Decalpha Server with Terminal
Servers, 4GB Catridge Drive, CD-ROM Drive
with OS as DEC/OSF.

2. PC-486 system has been procured for
the development of Database/Programmes.

3. E-mail Facility : The E-mail facility can
now be accessed from the Main campus of
Bose Institute.

Participation in Conference/Symposia/
Training programme/Award and Honours
received

Dr. C. Mukhopadhyay, delivered lectures
on “Molecular Modeling and Computer Aids to
Drug Design” in the workshop on Molecular
Modelling & Computer Aids to Drug Design in
April 1995 at Regional Computer Centre,
Jadavpur; on “Use of Multidimensional NMR
techniques to study Biomolecular Conforma-
tion” in the National Symposium on Modern
Trends in Structure-Activity Relationship Stud-
ies of Drug Related Compounds in June 1995,
held at Lady Keane College, Shillong ; on “Se-
quence Matching by Computer Programmes”
in the workshop on DNA Fingerprinting of Plant
Denome, organised by Department of Botany,
Calcutta University, in October 1995. Dr. C.
Mukhopadhyay participated and delivered a
lecture on “Conformational Flexibility of com-
plex Carbohydrates” in the National Sympo-
sium on Molecular & Cellular Biophysics & 23rd
Annual Meeting of Indian Biophysical Society,
in February held at AIIMS & JNU, New Delhi.
Mr. V.S, Sundararajan, delivered a talk on
“Computer usage in Medicine” at
N.R.S.Medical College, Calcutta in January
1996.

PUBLICATIONS

1. Gupta, S.K. and Ghosh, T.C.
GENOLYTE : A PC-base%\computer programe
for Visualisation of Genoriic DNA Sequences.
Biochemistry & Biophysics, 33, 152-155, 1996.

Prof. P. K. Ray, Director, Bose Institute distributing certificates of the Internet Workshop,
held during Murch 19-21, 1996
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GRANTS-IN-AID

Setting up of “National Facility on Interactive Graphics Computer System for Molecular
Modelling, Mollecular Dynamics & structures” at Bose Institte. Total grant for 2 years is 27.50
lakhs.

OTHER SUPPORTING STAFF MEMBERS

V.S. Sundararajan, T.K.Bhattacharya, C. Mukhopadhyay, T.C. Ghosh, S. Majumder, S.K.
Gupta, d. Mandal.




Publication

Mr. A K. Das Gupta (Superintendent)

Since its start in 1980, the Publication Section has been doing
institute with due success, i.e. Transactions of the Bose Research Institute (four issues in a year):
Annual Report (both English and Hindi versions) ; Memorial Lectures ; Director's Report ; Fold-
ers ; Booklets; Posters and Leaflets of the Symposium and Training Programmes, ete.

On 22nd December, 1995 a valuable book entitled J.C.
Collection edited by Prof. P Bhattachar
commemorate the 100th Anniversary of d

all sorts of publications of the

Bose and Microwaves - A
yva and Prof. M.H. Engineer has been published to
iscovery of Microwaves by Sir J.C. Bose.

To meet the increasing load and to kee
cation Section is now under moderni
heavy duty copier machine will be in

p track of the history of the Bose Institute the Publi-
sation. One D.T.P Unit with colour printing facility and a
stalled very soon.

This section is also providing photoco

pying facility to the farulty and other staff members of
our institute.

OTHER SUPPORTING STAFF MEMBER
C.K. Sasmal,

Administration

Prof. PK. Ray (Director)

ist , Mr. TK. Ghorui (Dy. Registrar),
mr' Q.%ols?;‘[(tis(t}t‘egl?se;lasrt)rar 1), Mr. K. Chaudhuri (Astt. Registrar II), Mr. R K. Kundu (Astt.
r. P - }

Registrar HI)

Mr. B. Chakraborty (Accounts Officer)

OTHER SUPPORTING STAFF MEMBERS

Centenary Campus

R.N. Bhattacharyya, Maya Dutta, S.P. Sit, PK. Barmanl,( St; Pal, IG\.RBeéa}; ?E Ig)ecl:\aorudshgjbr;;
Se j E. Pal, Tapan Chakraborty, N.R. atak, S. |
A.K. Sengupta, P Das, T. Mukherjee, } A S
.R. dey, S.K. Shosh, Dhrubajyoti Sen, Suj ,
Sen, A. Chakraborty, A.K. Ghosh, R.R. Pan S ohosh,
’ i jit Kr. Ghosh, S. Chakraborty, Ruby Das,

B.K. Mandal, M.C. Das, Rita Nath, Ranjit Kr. L Rt
i i i i Jana, Sukumar Das, S. Chatterjee, R.C. Sa ]
Marrick, Babli Marrick, Swapan Singh, A. , ‘ arasriy

: i i T.K. Banerjee, K. Turi, R. Das, ,
h, K. Sur, Dulal Turi, S. Devi, C. Rangwa, .

SDU':'tuar,i RkGl;:ssar Kam:la Turi, N.N. Yadav, K. Ansari, Debasish Mandal, Mahabir Prasad, Sukumar
lvianda,l Sudhanshu Guchait, PK. Mullick, Rita Ganguly, Kanak Baran Hazra.

Main Campus

Samar Chakraborty, Ankur Dutta, Madhusudan Mitra, Sankar Nath Sinha, Rina Rog., ST}:‘?;. KT-
Dey, Mahendra Nath Shee, Santosh Patra, Ramani Kanta Jana, Tarun Chakraborty, Kashina aul,




Acharya Jagadis Chandra Bose Memorial Lecture

The 57th Acharya Jagadis chandra Bose Memorial Lecture was delivered by Dr. PK lyengar,
member, Atomic Energy Commission, on “Technology - an Extension of Basic Science”.

Lectures
Dr. Gautam Basu, Kyoto University, Japan, (presently at Dept. of Biophysics, Bose Institute).
“Coupling of Protein fluctuations to electron transfer function”.

Dr. I. B. Maity, Tobacco Health Research Centre, University of Kentucky, USA. “Genetically
engineered protection of plants against poty virus”.

Dr. Rama S. Dwivedi, Senior Scientist, Department of Radiation Medicine, The Evanston Hos-

pital, [llinois, USA. “Molecular mechanism of the glutathione S-transferase gene expression in chemo
prevention”.

Dr. d.S. Khillan, Director, transgenic facility thomas jefferson Medical University. Functional
analysis of Genes via, gene Targetting in ES cells.

Dr. Rajagopal Chattopadhyay, Department of Biochemistry, Bose Institute, Calcutta. “Crystal-
lographic studies on a DNA hairpin”.

Prof. Amalendu Bandopadhyay, Ex member of staff, Positional Astronomy Centre, Calcutta.
“Forthcoming solar eclipse”.

Dr. V. Nagaraja, Centre for Genetic Engineering, Indian Institute of Science, Bangalore.
“Assymetric interaction and altered conformation upon binding of bacteriophase Mu O protein”.

Dr. Pradip Das, Department of Chemistry, Bose Institute. “Partially disordered states in nature”.
Dr. Soumitra Das, UCLA, Los Angeles, USA. “Antiviral effect of small yeast RNA".

Dr. Sovana Sharma, Molecular Biology Unit, TIFR, Bombay. “Novel putative protective pro-
teins of Plasmodium falciparun identified by differential immunoscreening”.

Dr. Jaydip Das Gupta, University of Kentucky, Lexington, USA. “ A novel poly - A polymerase
from pea {(Pisum sativum)”.

Dr. Utpal Dutta, UCLA, Los Angeles, USA. “Role of glycosylation in polio virus RNA replication”.

Prof. Asim Dasgupta, Dept. of Microbiology & Immunoclogy, UCLA School of Medicine. “An
Antiviral RNA from yeast”.

Dr. Gokul C. Das, University of Texas Health Centre at Tyler, USA. “Trans-acting function of
Tumor suppressor protein p53”.

Dr. Anis Sen Majumder, Applied Inmune Sciences, U.S.A. “Superantigen & T-cell Develop-
ment”.

Dr. Joyoti Basu and Dr. Sibaji Raha, Science Forum, Bose Institute.

Dr. B.C. Paria, Kansas State university. “Effect of growth factor on pre-implanation embryo
development and implantation in mice”.

Dr. James Robertson, Applied Biosystems, USA. “ Automated DNA sequencing”.

Dr. Dharani Dharan Dubey, Kutir Mahavidyalaya Chakkey, Jaunpur. “ Eukaryotic replication
orgins : A study in schizosaccharomyces prombe”.
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Prof. John C. Samuelson, Harvard School of Public Health, Boston, USA. “Recent discoveries in
the biochemistry & molecular biology of Entamoeba”.

Dr. Arun Chattopadhyay, IIT, Guwahati. “Hydrogen atoms and gas phase dynamics”.

Dr. Seyed E. Hasnain, National Institute of ImmL':nology. New Delhi. “Host factors and transcrip-
tion from the baculovirus polyhedrin gene promoter.

Prof. J.M. Ghuysen, Center for Protein Engineering, University of Liege, Liege, Belgium. “Penicillin
and Beyond”.

Dr. Ishwar S. Singh, Albert Einstein College of Medicine. “Characterization of the minimal pro-
moter of the regulatory subunit of cAMP dependent protein kinase gene”.

Dr. Dipa Bhaumick, Stanford University, USA. “Role of DNA polymerase alpha in cell cycle regu-
lation”. :

Dr. Barsanjit Majumder, Dept. of Cell Biology, Cleveland Clinic Foundation Cleveland', OI;ﬂO,
USA. “Regulation of gene expression of human respiratory syneytial virus, role of cellular kinase™.

Dr. Asok Mal , CCF, Cleveland, USA. “Deregulation of cell cycle by adenovirus ELA protein”.
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Shri Sanjoy Sen \
Prof. S. Bose

Shri Debabrata Bose
Prof. R.N.Chakraborty
Prof. D. Banerjea - upto 20.11.95 >
Prof. B.B. Baliga - upto 20.11.95

Prof. (Mrs) Debi Chakraborty - from 21.11.95
Mr. Somnath Sanyal - from 21.11.95

Prof. S.N. Chatterjee

Secretary, Department of Science & Technology, Government of India, or his nominee
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dJoint Secretary and Financial Adviser, Department of Science and Technology, Govt. of
India or his nominee
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14.  Principal Accountant General (A & E), West Bengal

15, Secretary, Higher Education (Nominee of the Govt. of West Bengal)
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17. Director, Bose Institute - Ex-officio

18.  Deputy Director, Bose Institute - Ex-officio
19. Dr. KK Kannan

20. Prof. D. Balasubramanian

Nominees of the
Governing Body
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Two scientists from
outside West Bengal
Registrar, Bose Institute - Secretary
Invitiees : 1. Representative of the Academic Council

2. Representative of Bose Institute Employees Association.

Members of the Governing Body

. Shri Sanjoy Sen

. Prof. Sunando Bose

. Shri Debabrata Bose - Secretary
. Prof. S.D. Chatterjee (expired)

. Prof. R.N. Chakraborty

. Dr. (Mrs.) Debi Chakraborty
Prof. D. Banerjea

. Prof. B.B. Baliga

. Prof. S.N. Chatterjee
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10. Shri Somnath Sanyal
11. Director, Bose Institute
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Members of the Finance Committee

1. Prof. B.B. Baliga - (Representative of the Council) - Chairman (upto 20.11.95)
Shri Sanjoy Sen - (Representative of the Council) - Chairman {from 21.11.95)
Shri Debabrata Bose (Representative of the Governing Body)

Director, Bose Institute - Ex-officio
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Joint Secretary and Financial Adviser to the Department of Science and Technology, Govt. of
India, or his hominee
6. Principal Accountant General (A & E), West Bengal

Registrar, Bose Institute - Secretary

Mmembers of the Centre Management Committee, RSIC, Bose Institute, Calcutta

Prof. BK. Ray, Director, Bose Institute, Calcutta

Dr. R.P Singh, Jt. Adviser, D.S.T., New Delhi

Dr. M.S. Rao, Director, Central Forensic Sc. Lab., Calcutta

Prof. D. Khathing, Head, RSIC, NEHU, Shillong

Dr. S.P Chaudhuri, Scientist E 1I, CG & CRI, Calcutta

Dr. Ashit Mazumdar, Quality Control In-Charge, Wardex Pharmaceauticals Ltd., Calcutta
Prof. M.H. Engineer, Dept. of Physics, Bose Institute

Dr. Siddhartha Ray, Dept. of Bio-physics, Bose Institute

Dr. A. Chatterjee, Scientist In-Charge, RSIC - Member Secretary
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‘ The Lady with the Lamp at the Nivedita Memorial

at Bose Institute




