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Foreword

Dear Members,
My warm greetings to all members of the Indian Society of Cell Biology
The Cell Biology Newsletter has been an important medium for conveying news about ISCB and sharing the
excitement of new discoveries in the field. The scope of cell biology has broadened considerably in the past two
decades. Insights from genetics, molecular biology, developmental biology, immunology and structural biology
provide useful information regarding the workings of the cell and eventually, the whole organism. To exemplify
this broad view of the subject, we have interesting articles on different model organisms in this issue of the
newsletter.
In recent years there has been a surge of interest in understanding biological phenomena at the cellular level. For
example, a primary goal in biomedical research is to comprehend the cellular basis of diseases in order to design
more effective therapeutic strategies. For budding young cell biologists, there is an amazing range of new tools
that can peer deep inside a cell and help in understanding its structure, functions and regulation. ISCB helps to
arrange workshops on techniques in cell biology by defraying part of the cost.
The major activity of ISCB is the annual All India Conference in Cell Biology, which was held at the National
Institute of Science Education and Research, Bhubaneswar in December 2011. We trust that the Conference
provided a scientifically stimulating and rewarding experience for all delegates. The Prof. Jyotirmoy Das
memorial lecture was delivered by the distinguished scientist Prof. M. Vijayan from the Indian Institute of
Science, Bangalore at the conference. We look forward to your active participation in the next annual
conference which will be held in Mumbai in October 2012.
Yours sincerely,
Veena K Parnaik
President, ISCB
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From Secretary and Jt. Secretary’s desk

Dr D Kar Chowdhuri

Dr S K Rath

Dear members,
At the outset, we wish to gratefully acknowledge your support for running the society activities. The year 201112 was reasonably well off in terms of society activities. The society had its 35th annual meeting at NISER,
Bhubaneswar during December 16-18, 2011 where around 275 delegates attended. Dr. Chandan Goswami was
the convener of this meeting. This year, the prestigious Prof. J. Das memorial award lecture was delivered by
Prof. M. Vijayan of Indian Institute of Science, Bengaluru.
Two hands on training workshops for providing exposures to biology teachers working in different colleges in
rural and semi-urban areas were supported by the society. The purpose of these workshops was to orient them
according to the contemporary biological sciences and the techniques, which can be adopted by them in regular
teaching. Prof. J.K Roy and Dr. Madhu Tapadia organized the first workshop at Cytogenetics Laboratory,
Banaras Hindu University, Varanasi while the second workshop was organized by Dr. Monisha Banerjee and
Dr. Ajay K Sharma at the Department of Zoology, Lucknow University where 16 graduate and post graduate
college teachers participated.
The society also supported a one day lecture cum workshop for the teachers working in rural areas and also for
the school and undergraduate college students at SC Bose PG College, Hardoi. This workshop too was very well
attended with fifty teachers teaching in various degree colleges of Hordoi district participating. More than 200
students from different schools and colleges also participated. It is heartening to inform you all that the
interactive session with the students and teachers was indeed rewarding. We both and Dr. Monisha Banerjee
were resource persons for this workshop. From the society, the college teachers were distributed the copies of
techniques book for using them in their teaching and research activities.
Several new members were inducted to the society during this period and now the society has grown with more
than 1000 members. The society will have its 36th. meeting at BARC, Mumbai during October 17-19, 2012 with
Dr. Hari Mishra as the convener. The society will also host the prestigious 14th. Prof. S.P Ray-Chaudhari
birthday endowment lecture during this meeting. Hope you all will join there for a wonderful scientific meeting.

Dr. D. Kar Chowdhuri
Secretary, ISCB

Dr. S.K. Rath
Jt. Secretary, ISCB
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From Treasurer’s Desk

All ordinary and student members of the society are requested to renew their
membership, if it has not already been done. Demand drafts may be drawn in favour
of “Indian Society of Cell Biology” payable at `Lucknow’ and may be sent to Dr
Monisha Banerjee, Treasurer ISCB, Department of Zoology, Lucknow University,
Lucknow 226 007.

XXXVI ALL INDIA CELL BIOLOGY CONFERENCE
17th to 19th October, 2012

will be hosted by
Bhabha Atomic Research Centre (BARC), Mumbai
Convener: Dr Hari S Mishra
sargi@barc.gov.in
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Model System Caenorhabditis elegans in Drug Research: An Overview
Shreesh Raj Sammi and Aamir Nazir
Laboratory of Functional Genomics and Molecular Toxicology

Division of Toxicology
CSIR-Central Drug Research Institute
Lucknow 226 001, India

A

n introduction to Caenorhabditis elegans:
The soil nematode C. elegans was introduced
as a model system by Sydney Brenner in 1960’s. He
first used the model to study the nervous system and
animal development mainly because of its
developmental simplicity, short life cycle, ease of
rearing it in large numbers and its being amenable to
genetic analysis. The first publication from Brenner
[1], describing the genetics of C. elegans came in
year 1974 and ever since the research with worms
has yielded immense amount of understanding
related to various biological processes including
apoptosis or programmed cell death, cell cycle, sex
determination, neuronal function and genetic
dissection of signaling pathways. What made these
research advances important was the finding that
these processes were conserved between the worms
and mammalian systems [2].

With a large amount of research that was carried out
in subsequent years, C. elegans provided
understanding of important human ailments like
cancer, aging and neurodegenerative disorders [3-5].
The adult C. elegans hermaphrodite is about 1 mm
long and 80 um wide. Animals can be grown on a

diet of Escherichia coli, on agar plates or in liquid
medium. The nematode life cycle is short (3.5 days
at 20°C) and each hermaphrodite produces ~300
larvae by self-fertilization. Cross fertilization with
occasional males arising at a frequency of about
0.1% is also possible, facilitating genetic analysis.
The transparency of the animal body allows easy
visualization and monitoring of cellular processes
and has permitted recording and determination of
the complete pattern of cell divisions that generate
the 959 somatic cells of the adult [6]. The
transparency of the worm makes it easy to study
expression of fluorescent reporter genes without the
need of cutting sections (Fig. 1). Despite its
apparent simplicity, there is a high degree of
differentiation; worms have muscle cells,
hypodermis, a nervous system, intestine, gonads,
glands, and an excretory system. Moreover, the
complete wiring diagram of its 302 neurons and
their connecting synapses has been elucidated from
serial section electron micrographs [7]. The
availability of a fully sequenced worm genome, in
which 60–80% of the genes have a human
counterpart [8], the wealth of information available
at Worm base (http://www.wormbase.org/; ref. [9])
regarding gene structures, mutant and RNAi
phenotypes, microarray data and protein–protein
interactions, and the availability of numerous
mutant strains, have lead to the rapid adoption of the
worm as a model organism. Importantly, C. elegans
strains can be stored indefinitely in liquid nitrogen,
making it feasible for any laboratory to possess an
unlimited collection of mutants. C. elegans is the
only multicellular organism for which routine cryoconservation has been made possible. In addition to
these features, worms carrying mutations in a
variety of highly conserved biochemical pathways
display a wide variety of phenotypes that are easily
scored. This makes C. elegans especially attractive
for investigating the biological effects of drugs and
identifying their molecular targets. The small size,
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the rapid life-cycle, and the high fecundity of C.
elegans permit screening of thousands of animals
over multiple generations in microlitre plates.
Furthermore, the transparency of the worm allows
appropriate fluorescent markers to be readily
followed in vivo. In addition, the detailed
description of the worm nervous system provides a
unique setting for studying the action of many drugs
that act on the central nervous system (CNS) in
humans. Given that essential neuronal processes and
functions (for example, neurotransmitters and their
neuronal receptors) are highly conserved between C.
elegans and vertebrates, such endeavours are
expected to yield information relevant to humans
[10]. The worm also aids in employing multiple
transgenes or fluorophores that could be studied in
conjunction with each other that too in a compact
whole organismal environment (Fig. 2). C. elegans
is becoming a popular platform that can be used to
gain a deeper understanding of the mechanism of
action of antiparisitic agents and various human
drugs as well as for the discovery of new bioactive
compounds. C. elegans as a tool in screening of
potential drugs: The ambitious task of drug
discovery against any disease condition relies
primarily on target identification and validation. At
the same time, unraveling of the cellular pathways
involved in a disease and identifying potential
(druggable) target(s) remain a major challenge in
drug discovery. Nutrition and aging-related
diseases, for example, are very complex, with
multiple environmental as well as genetic factors
influencing
their
development,
requiring
unconventional methods to identify valid targets for
the development of therapies. The nematode C.
elegans is a precious model for the identification of
novel targets for a number of reasons, in particular,
the high conservation of biochemical pathways
between worms and humans, the ease and speed of
genetic methods designed to identify and
characterize new mutants, and the relatively low
cost associated with C. elegans research. The
strategies used for target identification in worms
have been discussed in-depth elsewhere [11]. An
example that underscores the importance and
potential of worms for target identification is
described by Ashrafi et al. [12], who used a
genome-wide RNAi library [13] to screen for genes
that regulate fat storage to ultimately identify
potential targets for the treatment of obesity. To
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identify the targets that affect fat accumulation in an
intact and alive animal, wild-type worms were
subjected to genome-wide RNAi and the total fat
accumulation was measured by accumulation of the
dye Nile Red. The genome-wide RNAi library is
neatly organized in 96-well plates and typically one
gene per well is tested, so the genes of interest can
be identified immediately without any cloning. Out
of 16,757 RNAi clones, corresponding to more than
80% of nematode genes, 305 caused reduced or
distorted fat disposition, while silencing of 112
other genes resulted in increased fat content. Some
of the genes were already known to play an
important role in mammalian fat metabolism.
Interestingly, other C. elegans fat regulatory genes
(over 50% of the total number of genes identified in
this screen) have known counterparts in mammals
but had not been previously implicated in fat
metabolism or storage, and this could be a pool of
potential novel targets. The genes identified from
the screen emphasize the complexity of body weight
maintenance, even in a simple worm. Importantly,
many of these genes code for potential drug targets
based on expected structural similarities to known
drug targets. This study demonstrates how typical
and relatively straightforward C. elegans methods
can uncover a wealth of information highly relevant
to drug discovery. Similarly, studies from our
laboratory have described a novel transient C.
elegans model expressing HIV protein Nef that
exhibits phenotypes relatable to that of human AIDS
patients [14]. We have also utilized the powerful
genetics of C. elegans towards identifying potential
modulators of alpha synuclein effects in transgenic
and pharmacological C. elegans models of
Parkinson’s disease [15-16]. Mechanistic studies
vis-a-vis disease conditions: The studies on
Mechanism of Action (MOA) are imperative to
develop a safe drug devoid of any undesired side
effects. A comprehensive knowledge of the
biomolecules relevant to the activity of any
compound will greatly boost drug discovery by
facilitating optimization of the drug. Such studies
require coupling of genetically tractable model
systems and high throughput technologies. While in
theory MOA studies in mammalian animal models
are most relevant to human pathologies, in reality
the use of very expensive and elaborate mouse
models for MOA studies or target identification is
the major bottleneck in drug discovery. Among
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animal models, C. elegans is the most amenable to
rapid genetic analysis and also more cost effective
than any other animal model, while still offering the
advantages of the whole-animal approach when
compared to mammalian cell culture systems or the
unicellular eukaryote Saccharomyces cerevisiae.
The identification of phenotypes is easier, and the
responses after experimental manipulations in the
whole animal reflect better physiological responses.
Therefore, C. elegans bridges the gap between in
vitro assays and mammalian models since it allows
high-throughput approaches, while still providing
relevant physiological information. Given that drugs
are likely to interact with more than one target in
vivo, a whole animal approach increases the
probability of identifying both, off-target and
synergistic effects. An organism based approach
provides a more appropriate physiological context
and allows tackling of biological processes for
which molecular targets have not yet been
identified. Relevance to human disease research:
Numerous biological processes are conserved
between C. elegans and humans to such an extent
that C. elegans has provided key insights into the
molecular mechanisms of many human diseases and
is being used in the investigation of a vast number
of human disorders. These include metabolic
disorders such as obesity and diabetes [11, 17],
neurodegenerative disorders, including Alzheimer’s,
Parkinson’s and Huntington’s diseases, depression,
cancer, and other genetic diseases such as autosomal
dominant polycystic kidney disease (ADPKD),
muscular dystrophy, and arrhythmia [18-20]. Some
of these disease models are being used by biotech
companies having full access to HTS technologies.
Devgen and Exelixis perform genome-wide RNAi
screens using the dauer formation model for insulin
signaling, and Devgen performs high-throughput
compound screens in a C. elegans model of
arrhythmia. Others, such as the Huntington’s
disease model, have been used in the academic
world in genome-wide RNAi screens to identify
regulators of polyglutamine aggregation [21]. For
many disease genes a direct ortholog can be found
in the C. elegans genome. In these cases, a C.
elegans disease model can be generated and
validated by knocking out, knocking down, or over
expressing the endogenous gene and looking for an
observable phenotype. If known, other genes acting
in the pathway can be tested for conservation of
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function in the nematode. Similarly, if possible,
established drugs could be tested for conservation of
MOA in the C. elegans model. In a C. elegans gene
knock out model, the human gene can be expressed
to check for functional replacement, and if the
molecular lesion inducing the disease is known, the
human mutant gene can be expressed to induce the
worm phenotype that correlates with the disease.
Limitations: While the majority of human disease
genes and pathways are present in C. elegans, and
many studies have revealed surprisingly strong
conservation in molecular and cellular pathways
between worms and mammals, one limitation is that
some molecular pathways relevant for human
disease might just not exist in the worm. In addition,
a particular C. elegans disease model might not
completely recapitulate the pathophysiology of the
human disease. Further, the conservation in drug
uptake and activity needs to be good enough in
order to improve the gap between the identification
of hit compounds and their drug targets. The drugs
or drug candidates optimized for humans may not
act optimally in worms. Therefore, MOA studies in
C. elegans are only possible if human-optimized
drugs work in the worms. Conversely, hits identified
in worms may need considerable chemical
optimization before being used in humans.
Future Prospects: While definitive conclusions
regarding the value of human therapeutics
discovered in C. elegans-based screening assays
cannot yet be made, the numerous developments
and studies on the subject hold promise for exciting
breakthroughs in the near future. What is the niche
of the worm in drug discovery? The core objective
of drug discovery is to find compounds of medical
or otherwise economic interest. Towards this end, it
is essential to identify every protein affected by a
given drug in order to avoid undesired side effects.
The identification and validation of every target
affected by a given drug remains the major
challenge in drug discovery. Whole organism based
screens are unbiased toward potential targets,
therefore allowing the identification of both,
druggable and off-targets. MOA studies, designed to
identify the targets a compound acts on, require
high-throughput approaches that are not feasible in
mammalian systems.

4
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Summary:
The numerous studies reported thus far, have
revealed the significant importance of C. elegans for
compound screening, drug target identification and
mode-of-action studies. These studies clearly

demonstrate that once a C. elegans disease model
has been evaluated, the addition of the worm in the
drug discovery pipeline is likely to provide a
significant
boost
to
drug
discovery.
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Production of recombinant human α1-proteinase inhibitor in
transgenic tomato plant for possible therapeutic use.
D.V. Amla
Plant Transgenic Lab
CSIR-National Botanical Research Institute
Lucknow-226001

H

uman α-1-proteinase inhibitor (α1-PI), also
known as alpha-1-antitrypsin (AAT) is an
archetype of the serine protease inhibitor family and a
major constituent in human plasma. Its key
physiological function in human and animals is
inhibition of neutrophil elastase in lungs, thus
protecting pulmonary tissues from damages (Blank
and Brantley 1994). The mature α1-PI is 52 kDa
glycosylated protein secreted by liver hepatocytes
into blood circulation resulting 1.04 to 2.76 mg l-1
with circulating half-life of 4-5 days in normal adult
(Archibald et al. 1990). Genetic disorder due to an
autosomal codominant recessive mutation in human
particularly due to change in glutamic acid to lysine
(Glu 342 Lys) in the mobile domain of the protein
results into significant deficiency and potentially
lethal hereditary disease for lung emphysema and
liver
disorder
(Lomas
2005).
Intravenous
augmentation of purified α1-PI from human serum is
the only clinical treatment presently available, which
is always inadequate to meet clinical demands and
associated with risk of contamination with pathogens
and blood-borne infectious diseases (Heresi and
Stoller 2008). Large scale production of safe and
biologically active recombinant human α1-PI has been
exploited in different alternative hosts like E. coli,
yeast, insect cell lines, human cell lines, transgenic
animals and diverse plant systems such as cell
suspension culture and virus induced transient
expression. However, none of them could fulfill the
demand of clinically safe and biologically active form
of protein for therapeutic applications (Karnaukhova
et al. 2006). Over expression of heterologous
therapeutic and industrially important proteins in
plants offer several advantages like low cost inputs,
feasibility to scale up, no risk of contamination with
human pathogen and compliance of complex post
translational modification including glycosylation
(Ma et al. 2003; Stoger et al. 2005). Use of plants as
biological factories is often limited, due to very poor

expression of heterologous genes derived from
different background into higher plants (Tehi and
Tinko 2004; Gomord et al. 2004). To achieve over
expression of heterologous foreign gene in plants
extensive modifications in gene and regulatory
sequences are desired for stability of transcripts and
expressed protein.
We have designed and developed a highly modified
synthetic α1-PI gene and its five single amino acid
substituted variants by extensive codon-optimization
for dicot plants. Designing and PCR assembly of
1182 bp cDNA coding sequence was focused to meet
desired GC content (45.5%), elimination of several
cryptic splicing sites, five mRNA instability
sequences and six polyadenylation signals for
optimum over expression in dicot plants (Agarwal et
al 2008). A plant preferred translation initiation
context TAAACAATGG, 38 bp AMV 5’ UTR
sequences were introduced at 5’ end upstream of the
modified gene while native transit peptide signal
sequences was substituted either with PR1a
pathogenesis related protein of Nicotiana tobacum,
sweet potato (Ipomea batatas) sporamine A or codon
modified native transit peptide signal sequence of
native human α1-PI gene. A 12 nucleotide sequence
for KDEL amino acids as endoplasmic reticulum
(ER) retention signal was incorporated at C-terminal
end for anchoring and accumulation of mature
recombinant protein in ER (Agarwal et al 2009).
Similarly to enhance the stability, efficacy and
oxidation resistance of the recombinant α1-PI protein
five variants of the gene with single amino acid
substitutions for Phe 51 Cys, Phe 51 Leu, Ala 70 Gly,
Met 358 Val and Met 358 ILe have been developed.
The modified gene was initially synthesized in three
parts using set of overlapping oligonucleotides
followed by assembly into complete gene with
desired 5’ and 3’ flanking sequences. The modified
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gene cassettes shown in Fig. 1 were introduced into
binary vectors for Agrobacterium mediated
transformation of tomato plants and also in expression
vector for expression in E. coli.

Fig. 1: Schematic representation of T-DNA region having the modified
synthetic α1-PI gene with different modified and codon optimized signal
peptide sequences at 5'end. (a) With KDEL or (b) Without KDEL
sequence at 3' end as ER retention motif, (c) Expression vector pMPI
harbouring the modified synthetic 1-PI coding sequence cloned in vector
pMAL-c2X, downstream to the malE gene encoding for MBP fusion tag
under the control of IPTG inducible ptac promoter and lacZ terminator
with an in-frame cleavage site of protease factor Xa between MBP and
1-PI fusion partners. Similarly five independent expression vectors for 1PI variants were also generated with specific point mutations shown with
arrows and designated as (I) pMFC, (II) pMFL, (III) pMAG, (IV) pMMV
and (V) pMMI respectively.

The modified synthetic human α1-PI gene cloned
down-stream of malE gene in pMAL-c 2x vector was
maximally expressed in E. coli BL21CP strain as
MBP- α1-PI fusion protein of 875 kDa molecular
mass with final yield of 24% of TSP after IPTG
induction. The purified fusion protein was cleaved
with factor Xa protease into 45.0 kDa of α1-PI and
42.5 kDa of MBP resolved onto SDS-PAGE and
confirmed by Western immunoblotting with
respective antibodies (Fig. 2). The fusion protein
expressed in E. coli showed biological activity for
inhibition of porcine pancreatic elastase (PPE)
Agarwal et al 2010. Several independent stable T0
transgenic tomato plants following Agrobacterium –
mediated transformation were developed with
different vectors to target the accumulation of
recombinant α1-PI in different subcellular component
like endoplasmic reticulum (ER), apoplast, vacuoles
and cytosol in leaf cells of transgenic tomato plants.
The integration and expression of modified α1-PI
transgene was confirmed by PCR, Southern
hybridization, transcript analysis by Northern blot and
expression of recombinant protein in transgenic plants
by Western blotting. Quantitative estimation of
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recombinant protein in transgenic plants showed
maximum accumulation in ER following by apoplast,
vacuoles and minimum in cytosol. The proportion of
biologically active α1-PI expressed and accumulated
in difficult sub-cellular organelles in transgenic plants
developed with deflect vectors was corresponding to
40 to 58% of total protein determined by ELISA (Fig.
3). The recombinant α1-PI was purified to
homogeneity from leaves of transgenic tomato plants
using ammonium sulphate precipitation, ion exchange
chromatography and finally by immunoaffinity
chromatography. The recombinant α1-PI protein
showed single band of ~50 kDa on SDS-PAGE with
slight variation in molecular mass of protein
accumulated in different sub-cellular locations.
Analysis of peptide fragments generated by in gel
trypsin digestion of recombinant α1-PI protein by
MALDI-TOF MS/MS showed identical profile
similar to native human serum α1-PI and molecular
mass ranging from 48.1 to 49.95 kDa. Enzymatic
deglycosylation of recombinant α1-PI with PNGase F
followed by SDS-PAGE showed shift in mobility and
molecular mass of protein to 45.0 kDa suggested
complex glycosylation of recombinant α1-PI
expressed in transgenic plants. The recombinant α1-PI
binds and formed irreversible stable complex with
substrate like neutrophil elastase and results showed
shift in mobility to higher molecular mass.
Stoichiometry of inhibition of recombinant α1-PI with
substrate elastase was similar to serum derived α1-PI.
Conformational stability and structural integrity of
recombinant α1-PI protein was determined by CD
spectroscopic analyses and urea-induced equilibrium
unfolding. Results of CD fluorescence spectrum of
recombinant protein showed identical pattern like that
of native human serum α1-PI whereas urea induced
unfolding monitored as tryptophan fluorescence at
360 nm showed values of unfolding transition
midpoints at 1.4 M and 4.7 M for recombinant and
native serum α1-PI protein respectively (Fig.4).
Recombinant α1-PI protein was sensitive to thermal
inactivation compared to serum counterpart. The
different variants of recombinant α1-PI substituted for
single amino acid like Phe 51 – Cys, Phe 51 – Leu
and Ala 70 – Gly showed significant resistance to
thermal inactivation while variants with Met 358 –
Val and Met 374 – Ile showed significant resistance
to oxidation compared to human serum α1-PI.
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Fig. 2: Characterization of MBP-1-PI fusion protein expressed in BL21CP
at 30°C. (A) Coomassie brilliant blue stained 10% SDS-PAGE gel. Lane
1, prestained molecular mass standard; lane 2, amylose affinity
chromatography purified fusion protein of ~87.5 kDa; lane 3, purified
MBP-1-PI fusion protein digested with factor Xa protease showing
cleaved protein of~45.0 kDa 1-PI and ~42.5 kDa MBP respectively; lane
4, fusion protein MBPparamyocin Sal ( 70.2 kDa) digested with factor Xa
as control showing two cleaved protein bands of 42.5 kDa MBP and
27.7 kDa paramyocin Sal respectively; lane 5, pure human 1-PI of
52.0 kDa and MBP of 42.5 kDa. (B) Western immunoblot of the gel A
with anti-human 1-PI antibody exhibiting cross-reaction with; lane 1,
fusion protein; lane 2, 1-PI fragment of factor Xa digested fusion protein;
lane 3, no cross-reaction with MBP and paramyosin proteins; lane 4, pure
human 1-PI protein. (C) Western immunoblot of the gel A with anti-MBP
antibody exhibiting cross-reaction with; lane 1, 87.5 kDa fusion protein;
lane 2, MBP fragment of factor Xa digested fusion protein; lane 3, MBP
fragment in factor Xa digested control substrate MBPparamyocin Sal;
lane 4, pure MBP protein.

Fig. 3: Expression level and biological activity of recombinant 1-PI protein
in T0 transgenic population of tomato plants. (a) Quantitative DACELISA and corresponding residual PPE activity for recombinant 1-PI
protein expressed in T0 transgenic plant population developed with
different vectors for subcellular localization of the recombinant protein;
pPAK and pNAK for ER-targeting, pPWK and pNWK for apoplasttargeting, pSWK for vacuole-targeting and pWSP for cytosolic
accumulation of the protein. Average quantity of the recombinant 1-PI
protein and its corresponding biological activity is shown as % of TSP
standard deviation on top of histogram bars while 'n' represents the
number of T0 transgenic plants. (b) Western immunoblot analysis of
crude protein extract isolated from randomly selected transgenic plants
developed with different vectors; lane 1, untransformed control plant;
lane 2-3, pPAK; lane 4-5, pNAK; lane 6-7, pSWK; lane 8-9, pPWK; lane
10-11, pNWK; lane 12-13, pWSP; lane 14, purified human serum 1-PI of
~52 kDa as positive control. Equal amount of cell free extract (≈30 µg
TSP) was used for each sample.
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Fig. 4: Structural conformation and stability of recombinant and human
serum 1-PI for urea denaturation and heat treatment. Characterization of
secondary structure of human serum 1-PI (♦) and recombinant 1-PI (◊) by
circular dichroism. CD spectra of the native protein at 0M urea (solid line)
and completely unfolded state at 9M urea concentration (dotted line)
obtained by continuous wavelength scans from 200 to 250 nm, at a scan
speed of 20 nm/min using 0.1 cm path length cell. Protein concentration
used was 3.0 µM and averages of two scans/sample were calculated and
plotted as ellipticity (θ, mdeg) v/s wavelength (λ, nm). (b) Urea-induced
equilibrium unfolding transitions of human serum α1-PI (…♦…) and
recombinant 1-PI, (…◊…) was monitored by changes in CD ellipticity at
222 nm obtained from the far-UV CD curves at increasing concentration
of urea (0 to 9M). (c) Increase in tryptophan fluorescence emission
intensity at 360 nm (λex = 280 nm, excitation and emission slit widths = 5
nm) of human serum (…♦…) and recombinant protein (…◊…). The
protein concentration was 3.0 and 4.0 µM for (b) and (c) respectively. The
data are represented as the relative percentage of ellipticity or
fluorescence, taking the value observed for native protein as 100%. (d)
Thermal stability of human serum α1-PI (♦) and recombinant α1-PI (◊) at
54°C measured as remaining inhibitory activity against elastase at
different time intervals upto 60 min. Protein concentration for each
sample was 5 µg ml-1. Lines were drawn by fitting experimental data to a
single exponential decay.

To summarize we have demonstrated the feasibility
for the production of glycosylated biologically active
and stable human recombinant α1-PI protein in
transgenic tomato plants from codon optimized
modified gene and engineering of recombinant
protein for improved stability and biological activity
for consideration to therapeutic applications.
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Introduction

M

alaria is an infectious disease which causes
serious health problems. According to
the World Malaria Report 2010, there were 225
million cases of malaria and an estimated 781, 000
deaths in 2009. Malaria incidence is high in several
regions of the world, particularly sub-Saharan Africa
and South Asia. It is a disease caused by the
protozoan parasite, Plasmodium which is spread
through the bite of infected Anopheles mosquito.
Once the parasite sporozoites enter the bloodstream of
the host they reach the host liver where they complete
a full cycle to become mature merozoites. These
merozoites again enter the blood stream and infect red
blood cells (RBC). In the
RBC the parasite
multiplies through a cycle of distinct states called
ring, trophozoites , schizonts and merozoites. After
each division cycle, multiple merozoites are released
for fresh infection thereby infecting many more red
blood cells. Though there are four species of
Plasmodium that infect humans, P. falciparum and P.
vivax are the most prevalent with the former causing
more severe disease.
P. falciparum belongs to the phylum Apicomplexa.
All the members of this phylum are obligate
intracellular parasites possessing a set of special
organelles- the apical complex this is used by the
parasite to infect the host by attaching and
penetrating. Other members of this group include
Toxoplasma gondii, Eimeria tenella, Babesia bovis
and Theileria annulata, and the photosynthetic
member Chromera.
The Plasmodium parasite possesses many organelles
during the blood stage where it proliferates asexually.
The food vacuole is present in the parasite at the stage
of transition between ring and trophozoite (Francis et
al., 1997) while rhoptry and micronemes are needed
by merozoites for the invasion process (Cowman and
Crabb, 2002). Other than these, the malaria parasite
contains the endoplasmic reticulum, an unstacked

Golgi apparatus, mitochondrion that are present
throughout the intraerythrocytic cycle. In addition, the
parasite has been shown to carry a plastid called the
‘apicoplast’ and electron microscopy studies have
shown close association between the apicoplast and
the mitochondria in apicomplexans (Kobayashi et al.,
2007).

Apicoplast- How it got inside the parasite
The very first clue of the apicoplast came from the
purification of extrachromosomal circular DNA from
P. falciparum which was later sequenced. The
apicoplast has originated by the process of secondary
endosymbiosis in which the primary endosymbiotic
event took place between a nucleated biciliate
phagotroph and a phosynthetic cyanobacterium
keeping it in subgroup archaeplastida. In the second
endosymbiotic event, there was engulfment and
retention of a red alga by a second phagotroph. The
apicoplast is surrounded by four membranes, a result
of secondary endosymbiosis. The two innermost
membranes are derived from the engulfed
cyanobacterium, the third membrane from the plasma
membrane of the endocytosed red alga (also known as
the preiplastid membrane) and the outermost
membrane is the extension of the host endomembrane
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system obtained by engulfment during the secondary
endosymbiotic event.

al., 2007) and liver stages (Yu et al., 2008; Vaughan
et al., 2009).

It was earlier debated whether the secondary
endosymbiont was a red or green alga. Various plastid
and the nuclear-encoded markers were utilized to
trace its evolutionary origin. While preliminary
studies hinted at a green algal lineage, there is now
consensus that the apicoplast is of red algal origin.
Two apicoplast encoded genes clpC and
ycf24/sufB/ORF470 are found in red algae Porphyra,
Odontella and Cyanophora, but not in Chlorella,
Euglena and plants (Blanchard and Hicks, 1999).
These results support the red algal origin of the
apicoplast as well as the common origin of all
secondarily acquired plastids from the red algal
lineage. The discovery of the photosynthetic freeliving apicomplexan Chromera velia, which clearly
has a plastid derived from red alga strengthens this
belief (Moore et al., 2008).

The apicoplast is ~0.3µm in diameter while the
circumference of a single plastid DNA is ~12µm. So,
the packing of the apicoplast in the organelle must be
very efficient to ensure that it does not get entangled
and is efficiently segregated at the time of division. A
nuclear- encoded HU protein has been demonstrated
by our laboratory to be responsible for apicoplast
DNA organization and compaction (Ram et al.,
2008). Immunofluorescence localization and ChIP
analysis confirmed that HU binds specifically to
apicoplast DNA. Atomic force microscopy data have
indicated that HU compacts and condenses DNA via
formation of DNA bundles and bridges.

In the course of evolution the majority of plastidencoded genes were transferred to the nuclear genome
making the apicoplast genome highly reduced. The
apicoplast is now a non-photosynthetic plastid. Most
of the proteins needed for apicoplast function in
Plasmodium are thus nuclear-encoded and targeted to
the organelle via a bipartite N-terminal element
comprised of a signal and transit peptide. The signal
peptide takes the protein to ER from there the transit
peptide specifically localizes it to the apicoplast.
Recently an ERAD-like complex has been shown to
be localized to the apicoplast membrane and (Sommer
et al., 2007) and plastid-like Tic complex has been
identified (Kalanon et al., 2009).
Apicoplast contents and genome organization
Each Plasmodium parasite harbours only one
apicoplast with 15 copies of the genome (Matsuzaki
et al., 2001). The circular genome is of 35kb with a
high A+T content of ~86 %. The apicoplast genome
encodes genes for large and small subunit rRNA (rrs
and rrl), three subunits of the bacteria-type RNA
polymerase (rpoB, rpoC1, rpoC2), 16 ribosomal
proteins, 24 tRNA species and genes encoding
translation factor EF-Tu, an [Fe-S] complex protein
SufB and a ClpC homolog. It is now well-established
that the apicoplast is essential for the survival of
Plasmodium, both in the erythrocytic (Goodman et

Physiological Functions of the apicoplast
The apicoplast is a dynamic organelle that is the site
of several biochemical pathways including type II
fatty acid biosynthesis (FAS II), non-mevalonate
synthesis of isoprenoid precursors and synthesis of
heme. All the FAS II pathway enzymes are nuclearencoded and targeted to the apicoplast (Waller et al.,
2000; Surolia and Surolia, 2001; Ralph et al., 2004).
The FASII pathway is not essential in the blood stage
but is required for parasite survival in the liver
(Vaughan et al., 2009). The non-mevalonate pathway
is the sole site of isoprenoid biosynthesis in the
parasite and is similar to the pathway found in the
bacteria. The products of isoprenoid synthesis
(Isopentenyl pyrophosphate and DMAPP) are further
utilised as prosthetic groups on many enzymes and
precursors to ubiquinones involved in electron
transport. De novo biosynthesis of heme also takes
place in the apicoplast and enzymes of the pathway
are distributed between mitochondria and the
apicoplast (Dhanasekaran et al., 2004; Sato et al.,
2004). The initial steps of the pathway take place in
the mitochondria while the subsequent steps taken
over by the apicoplast. In addition, the P. falciparum
genome carries genes for both lipoate biosynthesis
and lipoate-scavenging pathways. Functional
homologues for LipA and LipB have been found in
the parasite and posses apicoplast targeting
sequences.
The apicoplast also harbours pathway for the
biogenesis of [Fe-S] clusters (Seeber, 2002). Many of
the [Fe-S] clusters containing proteins are targeted to
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the apicoplast in the apo form and the prosthetic
group is incorporated in the organelle itself.
Experiments from our laboratory have shown that an
active Suf pathway exists in the apicoplast. Nuclearencoded SufC is targeted to the apicoplast where it
interacts with SufB to form a SufBC complex.
Interestingly, apicoplast encoded SufB exhibits
ATPase activity similar to that of its plant
counterparts (Kumar et al., 2011).
Housekeeping functions
The apicoplast genome encodes components of
transcription and translation machineries but none of
the enzymes required for DNA replication. Analysis
of apicoplast replication intermediates in our
laboratory demonstrated that the replication ori are
located in the inverted repeat region of the apicoplast
genome and these multiple replication ori are
differentially activated during the infection cycle
(Williamson et al., 2002; Singh et al., 2003; Singh et
al., 2005). The DNA polymerase required for
catalyzing replication is proposed to be part of a
multifunctional enzyme with DNA helicase, primase
and polymerase (Seow et al., 2005). Our laboratory
also identified a DnaJ protein that binds to the DNA
at replication ori sites in the apicoplast (Kumar et al.,
2010) and this was confirmed by in vitro DNA
binding experiments with the recombinant protein;
Immunofluorescence localization also confirmed
apicoplast-targeting of this DnaJ homolog. DNA
replication of the circular apicoplast genome would
require the activity of DNA gyrases. We have
localised and functionally characterized apicoplasttargeted GyrA and GyrB subunits (Raghu Ram et al.,
2007) and demonstrated the anti-parasitic effect of
novobiocin resulting from specific inhibition of GyrB
and a reduction in the level of apicoplast DNA
replication.
Most of the apicoplast genome is dedicated to
encoding the translation machinery. However,
additional nuclear-encoded components are required
for active translation in the organelle. Prokaryote 70S
ribosomal particles have been observed in the
apicoplast by electron microscopy suggesting proper
ribosomal assembly (McFadden et al., 1996; Hopkins
et al., 1999) and plastid mRNA and rRNA carrying
polysomes have been found in the malaria parasite.
Moreover, results from our laboratory have
demonstrated that the product of plastid tufA gene,
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EF-Tu, is localized to the apicoplast and provided in
vivo evidence for the apicoplast as a translationally
active organelle (Chaubey et al., 2005). Further
investigation of the translation elongation factors
demonstrated that nucleotide exchange on apicoplast
EF-Tu is mediated by nuclear-encoded EF-Ts
(Biswas et al., 2011) and that the sole EF-Ts predicted
to be encoded by the Plasmodium genome is targeted
to the apicoplast. Detailed investigations on
individual components of organellar translation are a
current interest of our laboratory.
Apicoplast Division
Apicoplast division takes place via the process of
schizogony. The Plasmodium apicoplast is round in
shape but at the trophozoite stage it gets highly
branched and then divides and segregates with each
daughter merozoite getting a single apicoplast. It is
evident from evolutionary history that plastids cannot
be formed de novo. Instead the existing plastids
divide to give rise to the daughter organelle that
partition into daughter cells upon cell division. It has
been demonstrated that the apicoplast must correctly
divide and segregate into daughter cells for the
parasite to remain viable (He et al., 2001). The
apicoplast lacks the FtsZ based division apparatus as
the apicomplexan genome lacks homologs for both
ARC5 and FtsZ (Vaishnava and Striepen, 2006),
suggesting that apicoplast division is mechanistically
different from that in previously studied plastids. In
the related parasite Toxoplasma gondii the association
of the apicoplast with the centrosome of the mitotic
spindle has been shown. This association is thought to
ensure proper segregation during cytokinesis, thus
parcelling out the apicoplast to daughter cells formed
in the apicomplexan budding process (Striepen et al.,
2007). Though centrosome association provides a
unifying model for segregation, it still remains
unclear how apicoplast fission occurs.
Concluding remarks
There has been immense interest in the apicoplast, not
only as a unique organelle in an animal parasite, but
also as a drug target for malaria. As metabolic
pathways existent in the apicoplast are largely
prokaryotic in nature, many antibiotics have been
shown to arrest the organelle metabolism and cause
subsequent parasite death. A very recent study has
shown that the isoprenoid synthesis pathway is the
critical pathway in the apicoplast (Yeh and DeRisi,
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2011) as chemical rescue by IPP, a product of the
pathway can sustain parasites lacking the apicoplast
for many days. Fosmidomycin, a drug that targets
DOXP reductoisomerase, an enzyme of the pathway,
has potent anti-malarial effects and is currently in late
stage clinical trials. More than a decade of work on
the apicoplast has strongly supported its essentiality

for parasite survival and studies from several labs,
including our own, has provided glimpses into the
various metabolic functions of the organelle. It is
hoped that understanding the apicoplast’s biochemical
machinery will help in the search for anti-malarial
drugs in the future.
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XXXVALL INDIA CELL BIOLOGY CONFERENCE, NISER, BHUBANESWAR
(December 16-18, 2011): A REPORT

T

he annual meeting of the Indian Society of Cell Biology, the “XXXV All India Cell Biology Conference &
Symposium on “Membrane Dynamics and Disease” was organized by the National Institute of Science
Education and Research (NISER), Bhubaneswar, during December 16-18, 2011. Dr. Chandan Goswami was the
convener of the conference. The conference was inaugurated in the morning of the first day by Prof. B.
Ravindran, Director, Institute of Life Sciences (ILS), Bhubaneswar along with Prof. R. Nayak, NISER, Prof.
M.RS. Rao, President, Jawaharlal Nehru Centre for Advanced Scientific Research (JNCASR), Bengaluru and
Dr. Veena Parnaik, Centra for Cellular and Molecular Biology (CCMB), Hyderbad, and President of Indian
Society of Cell Biology (ISCB). Prof. Ravindran and Prof. Naik welcomed the guests; Dr Parnaik welcomed the
delegates on behalf of the society while Dr. D. Kar Chowdhuri, Secretary ISCB, presented a brief history of the
society.
The conference included 6th. Prof. Jyotirmoy Das Memorial Lecture by Prof M. Vijayan, Indian Institute of
Science (IISc); 36 invited lectures including inaugural lecture, eight proffered oral presentations by students
competing for award, five proffered oral presentation in non-award category, 122 poster presentations (both
award and non-award category) and the meeting of Executive Committee and General Body of ISCB.
INAUGURAL LECTURE
Prof. MRS Rao delivered his inaugural lecture, which was chaired by Prof. Ravindran of ILS, Bhubaneswar.
Prof. Rao elaborated how in the post genomic era, disease biology especially cancer biology has advanced
providing experimental evidences from brain cancer type Glioblastoma multiforme (GBM) and identification of
two GBM specific sub networks associated with cell cycle genes that are connected by linking molecules CSK1
and PP1A. The later is a protein phosphatise that is necessary for mitotic exit and is highly upregulated in GBM.
He further informed that his lab has identified a 14 gene signature predicting the prognostic behaviour of GBM.
SESSION ON MEMBRANE DYNAMICS
The session chaired by Prof. Gaiti Hasan, NCBS, Bengaluru had four invited talks. The first lecture was
delivered by Prof. George Barisas of Colorado State University, who spoke on nanoparticle probes of singlemolecule dynamics on cell surfaces. Dr. Ghanshyam Swarup of CCMB, Hyderabad, spoke on regulation of
endocytic membrane trafficking by optineurin and its impairment by glaucoma-associated mutants. Dr. Bikas R
Patnaik of University of Wisconsin, USA delivered his lecture on cell biology of light sensitive cells with
emphasis on retinal cells and future prospect of retina cell biology towards cellular therapy for genetic eye
diseases. Dr. Thomas Pucadyil of IISER-Pune spoke about reconstitution approach to understand vesicular
transport with special emphasis on clathrin coated vesicle.
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SESSION ON PROFFERED ORAL PRESENTATIONS FOR AWARD
The post lunch session of the day began with eight presentations by young enthusiastic student members of the
society. Prof. J.K. Roy, Banaras Hindu University (BHU), chaired this session. Ms. Veenta Rai, ILS,
Bhubaneswar discussed about the identification of genes involved in bamboo programmed cell death. Mr.
Jyotirmoy Ghosh from Bose Institute, Kolkata provided evidences that arjunolic acid, a tritepenoid saponin,
prevents acetaminophen induced liver and hepatocytes injury, which is mediated through inhibition of APAP
bio-activation and JNK-mediated mitochondrial protection. Mr. C Vijay Kumar of BARC, Mumbai discussed
about inhibition of Escherichia coli cell division by a putative genome segregation protein. Mr. R Arunkumar
from University of Madras, Chennai provided in vitro evidences on efficacy of dialyl disulfide on IGF signalling
in androgen independent prostate cancer. Mr. Sumantra Bhattacharya of IICB, Kolkata discussed about the novel
regulatory role of miR-125b in the spindle assembly checkpoint by down-regulation of MAD1. Ms. Sreedevi
Padmanabhan from Purbanchal University discussed about stress destabilization of DNA replication origins in
Saccharomyces pombe. Mr. Pabitra Kumar Sahoo, NCCS, Pune, provided evidences that Wnt signalling
antagonizes stress granule assembly through a Dishevelled-dependent mechanism. Ms. Anukampa Shukla, BHU,
Varanasi eloquently showed that DIAP2 but not DIAP1 is essential for development and maintenance of
Malpighian tubules in Drosophila melanogaster. A panel of judges to decide the best presentation by the student
evaluated these deliberations.
SESSION ON RECEPTORS AND ION CHANNELS
Prof. Gaiti Hasan, NCBS, Bangalore, was the first invited speaker in this session which was chaired by Prof.
George Barisas of Colorado State University. Prof. Hasan spoke on intracellular calcium signalling and neuronal
function. Prof. Ferdinand Hucho of Freie Universitat, Berlin, then spoke on structure and mechanism of
functioning of a prototype receptor: the nicotinic acetylcholine receptor. This was followed by a talk by Prof.
Amitabha Chattopadhyay of CCMB, Hyderabad who discussed on the organization and dynamics of the
serotonin 1A receptor in live cells using fluorescence microscopy.
PRESIDENTIAL LECTURE
In the evening of the first day of the conference, Dr. Veena Parnaik, CCMB, Hyderabad delivered her
Presidential lecture on laminopathic mutations and premature aging diseases and provided evidences that lamin
mutants can induce proteasomal degradation of essential regulatory proteins thereby affording a novel
mechanism for the deleterious effects of laminopathic mutations. This session was chaired by Prof. S.C.
Lakhotia, BHU, Varanasi.
KEYNOTE LECTURE
The first session on the second day of the conference began with the keynote lecture delivered by Prof. J.D.
Levine of UCSF, USA on towards cell biology of pain. Prof. Palak Aich of NISER, Bhubaneswar, chaired this
session. Prof. Levine highlighted the knowledge gap existing in understanding the signalling mechanisms
regulating nociceptor sensitization. He discussed about the recent findings from his lab on functional interactions
with extracellular matrix, cytoskeleton, intracellular organelles and sex hormones in the above context.
SESSION ON CELLULAR NEUROBIOLOGY
Prof. Ferdinand Hucho of Freie Universitat, Berlin, chaired this session. The first speaker, Dr. K H Smalla, LIN,
Magdeburg, Germany spoke on the strategies of mapping the proteome of fucosylated synaptic proteins. Dr.
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Jayasri Das Sarma of IISER-Kolkata discussed on her recent finding on virus induced axonal loss and
demyelination in multiple sclerosis. Dr. Oishee Chakrabarti, SINP, Kolkata spoke on alternate functions of genes
involved in late-onset neurodegeneration.
SESSION ON BIOLOGY OF STEM CELLS
The session chaired by Dr. Chaube from BHU, Varanasi had four invited speakers. The first speaker, Dr. Ashok
Mukhopadhyay, NII, New Delhi, gave a lucid presentation on cellular plasticity in bone marrow stem cells and
liver regeneration. The next speaker, Dr. Pradeep Kumar from RGCB, Thiruvananthapuram, provided evidences
of identifying molecular markers of germ line stem cells from mouse testis. Dr. Nivedita lenka from NCCS,
Pune, spoke on cell fate modulation by Wnt during embryonic stem cells maintenance and differentiation. The
last speaker in this session, Dr. Navin D Potdar from JHRC, Mumbai discussed on innovative approach for
clinical diagnosis and therapeutic management of breast cancer using breast cancer stem cells.
SESSION ON BIOLOGY OF PLANT CELLS
Prof. B.C. Tripathy of Ravenshaw College, Cuttack, chaired a session on plant biology during the post lunch
session. Prof. Klaus Palme, FRIAS, Germany, discussed on novel tools and biological insights for multi-scale
analysis of plant signalling networks. Prof. Jitendra P Khurana, University of Delhi, provided evidences of
crosstalk between blue light sensing cryptochromes and plant hormones in regulating plant development using
Brassica as a model plant. Dr. Imran Siddiqi, CCMB, Hyderabad demonstrated that clonal seed formation can be
achieved by manipulating 2-4 genes controlling meiosis and chromosome segregation. Prof. Soumitra Sen from
IIT-Kharagpur spoke on male sterility in rice WA-CMS.
SIXTH PROF JYOTIRMOY DAS MEMORIAL LECTURE
In the afternoon, the sixth Prof. Jyotirmoy Das Memorial Lecture, a prestigious award lecture, was delivered by
one of the most renowned internationally reputed biophysicist of this country, Prof. M. Vijayan of IISc,
Bengaluru. Dr Veena K Parnaik, CCMB, Hyderabad, and President of the society chaired this session. Prof.
Vijyan while paying rich tribute to Prof. Das while fondly remembering his association with him, eloquently
presented his lab’s contribution on structural biology of mycobacterial protein and presented data that how
studies from his lab on RecA protein of Mycobacterium tuberculosis provided platform for inhibitor design and
paved the ways to understand the basic biology of the pathogen in order to combat it.
SESSION ON PROFFERED ORAL PRESENTATIONS: NON-AWARD CATEGORY
This session chaired by Dr. Surendra Ghaskadbi, ARI, Pune had five speakers. Dr. Bikas Kar, Madras Medical
Mission College spoke on promotion of stem cell regeneration in Zebra fish model by Cier arietinum sprout
extract. Dr. Shravan Kumar Mishra, MPI, Martinsried, Germany, spoke on regulation of alternate RNA splicing
by ubiquitin-like modification. The next speaker, Dr. Anand Mitra, CCMB, Hyderabad, demonstrated that T cell
protein tyrosine phosphatise dephosphorylates BCR-Abl and regulates proliferation of chronic myelogeneous
leukemia cells. Dr. Abhisek Kumar, University of Kiel, Germany, discussed on bud emergence 46 (BEM46)
protein from functional and evolutionary perspectives. Ms. Rajashri Pal of Manipal University, Bengaluru spoke
on an approach to generate functional hepatocytes like cells from human embryonic stem cells.
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SESSION ON CELL SHAPE AND CYTOSKELETON
The first session of the final day of the conference had four speakers. Prof. Maria Leptin from EMBL,
Heidelberg, Germany discussed on genetics and mechanics of cell shape determination using Drosophila as a
model. Prof. Krishanu Roy, TIFER, Mumbai, spoke on kinesin II and the structure function diversity of sensory
cilia using Drosophila as a functional model. Prof. Dulal Panda from IIT-Mumbai provided evidences that
stabilization of microtubule dynamic instability perturbs EB1 localization and inhibits migration of MDA-MB231 cells. Dr. Aurnab Ghose, IISER, Pune, spoke on cytoskeleton dynamics in establishing neuronal circuits.
SESSION ON KEYNOTE LECTURES ON DISEASE BIOLOGY
Prof. G.B. Chainey, Imgenex, Bhubaneswar chaired this session, which had four speakers. Prof. Fotis Kafatos
from Imperial College, London discussed about history, genomics and population genetics of malaria. Dr. H.K.
Majumdar, IICB, Kolkata eloquently showed that induction of programmed cell death in Leishmania donovani
can be induced by a natural indoloquinoline alkaloid Cryptolepine. Prof. Santosh Kar, JNU, New Delhi spoke on
modulation of immune response against Plasmodium yoelii parasite by curcumin. Dr. R Gude from ACTREC,
Mumbai showed that MTA1 aids the AKT pathway by inhibiting expression of a key regulator PTEN in MDAMB-231 breast cancer cell line.
SESSION ON INFECTION AND IMMUNITY
The post lunch session was dedicated to infection and immunity, which was chaired by Prof. Fotis Kafatos from
Imperial College, London. The first speaker, Prof. Ravidran, ILS, Bhubaneswar, discussed about the evolution of
TLR-2 mediated inflammation in primates and contribution of malaria. Dr. Avinash Sonawane, KIIT,
Bhubaneswar, spoke on the contribution of neutrophils as mighty weapon to combat Mycobacterium
tuberculosis infection. Dr. Subhasis Chattopadhyay, NISER, Bhubaneswar spoke on phenomena and phonetics
of immuno-regulatory suppressor cells.
SESSION ON INDUSTRY-ACADEMIA BRIDGING TALK
Prof. Ferdinand Hucho, Freie Universitat, Berlin and Dr. D. Kar Chowdhuri, CSIR-IITR, Lucknow, jointly
chaired this session. The first speaker, Dr. Jayaseelan Murugaiyan from Freie Universität Berlin, spoke on
MALDI TOF MS-Intact Protein profiling and rapid identification of infectious algae of genus Prototheca spp.
The next speaker, Mr. Rishi Kant of Carl Zeiss India, Bengaluru spoke on Super Resolution Microscopy and
visualization of cell beyond diffraction Limit.
CONCLUDING LECTURE
Prof. A Kolaskar of KIIT University, Bhubaneswar, chaired this session. Prof. M.S. Shaila of IISc, Bengaluru,
eloquently demonstrated how basic research conducted in her lab contributed significantly to eradicate
Rinderpest Disease in animals.
POSTER SESSION
Altogether, 122 posters were presented by the student members and young researchers on diverse areas of cell
biology during the poster sessions on all the three days of the conference. Majority of the posters were from the
student members. A panel of three judges evaluated the posters in the award category. It was appreciated that
most of the posters were of high quality. The poster session witnessed large attendance with intense interaction
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taking place between the presenter and the interested researcher/participant. Due to space crunch, it is beyond
the scope of this report to highlight individual poster here.
AWARDS TO STUDENT MEMBERS IN DIFFERENT CATEGORIES
On the whole, the deliberations through platform and poster were stimulating and highly educating. In the
platform presentation category, the paper entitled “DIAP2 but not DIAP1 is essential for development and
maintenance of Malpighian tubules in Drosophila melanogaster” by Anukampa Shukla and M.G. Tapadia,
Cytogenetics Laboratory, Deptt. Of Zoology, Banaras Hindu University, Varanasi, was selected for Prof A S
Mukherjee Memorial Prize.
In the poster presentation award category, the paper entitled “DTRAF2 physically interacts with Notch receptor
and modulates its activity” by Abhinava Mishra, Nalani Sachan and Ashim Mukherjee, Department of
Molecular and Human Genetics, Banaras Hindu University, Varanasi, and another paper entitled “Reactive
Oxygen Species (ROS) modulate immune responses by regulating antigen presentation” by Nazia Parveen,
Sangita Mukhopadhyay, Laboratory of Molecular Cell Biology, Centre for DNA Fingerprinting & Diagnostics,
Hyderabad, India, were adjudged for Prof. V.C. Shah Award. Prof. B.R. Sheshadhar Memorial Award was
given to Kail Sirohi for her paper entitled “A glaucoma-associated optineurin variant, m98k induces retinal
ganglion cell death by reducing tranferrin receptor levels through lysosomal degradation”, Kail Sirohi, Cherukuri
Sudhakar, Vegesna Radha and Ghanshyam Swarup, Centre for Cellular and Molecular Biology, Hyderabad,
India. Ms. Divya Singh received Dr. Manasi Ram Memorial Award for her paper entitled “Studies on the role of
Rab 11 gene during adult myogenesis in Drosophila”, Divya Singh and J.K. Roy, Cytogenetics Laboratory,
Department of Zoology, Banaras Hindu University, Varanasi. Two conference awards were given for poster
presentations. Ms. Sunita Patro received the award for her paper entitled” Development of a useful bidirectional
promoter”, Sunita Patro and Nrisingha Dey, Department of Gene Function and Regulation, Institute of Life
Sciences, Bhubaneswar and Mr. Ravi K Pandey for his paper entitled “Oxidative Stress response regulates tumor
progression in Drosophila”, Ravi Kant Pandey and Pradip Sinha, Department of Biological Sciences and
Bioengineering, Indian Institute of Technology- Kanpur, Kanpur.

Report prepared by
D. Kar Chowdhuri
Embryotoxicology Laboratory
CSIR-Indian Institute of Toxicology Research, Lucknow
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Abstracts of Award Winning Platform and Poster Presentations by students during the
35th ALL INDIA CELL BIOLOGY CONFERENCE
at NISER, Bhubaneswar, India
Prof. A.S. Mukherjee Memorial Award for Oral Presentation
DIAP2 but not DIAP1 is essential for development and maintenance of
Malpighian tubules in Drosophila melanogaster
Anukampa Shukla and M.G. Tapadia
Cytogenetics Laboratory,
Department of Zoology, Banaras Hindu University, Varanasi-221005

Drosophila melanogaster, a homometabolous insect undergoes complete metamorphosis at the pupal stage
transforming larva to an adult fly. This metamorphosis involves disintegration of most of the larval tissues via
apoptosis in response to the steroid hormone ecdysone. Apoptosis is a tightly regulated process accomplished by
the induction of three closely linked pro-apoptotic genes reaper, hid and grim, ultimately leading to the
activation of caspases, DRONC and DRICE resulting in cell death. The larval structures are replaced through
proliferation and differentiation of imaginal cells that lay the foundation for adult structures. Unlike other larval
tissues, Malpighian tubules are unique in not undergoing characteristic ecdysone induced apoptosis and are
carried over to the adults.
Earlier we have shown that, irrespective of their differential fate during metamorphosis the Malpighian tubules
do express characteristic cell death proteins at the pupal stage. Unlike their expression and activation in
degenerating tissues the proteins are restricted to nucleus in their inactive forms within the nucleus of
Malpighian tubules. DIAPl surprisingly was not required for the' survival of Malpighian tubules. In the present
paper we have shown that depletion of DlAP2 not only hampers the development and function of Malpighian
tubule but also results in lethality of the organism. Our results provide first evidence of role of DIAP2 but not
DIAPl in development and survival of Malpighian tubules in Drosophila. We also show that protein modifier,
SUMO, and HSP90 also play a significant role in the maintenance of Malpighian tubules during Drosophila
development.
Prof. V.C. Shah Award for Poster Presentation
DTRAF2 physically interacts with Notch receptor and modulates its activity
Abhinava Mishra, Nalani Sachan and Ashim Mukherjee
Department of Molecular and Human Genetics,
Banaras Hindu University, Varanasi-221005

The Notch receptor is the central element of an evolutionarily conserved signaling mechanism which is known
to affect a broad spectrum of cell-fate decisions throughout development. It is evident from different studies that
the outcome of Notch signaling depends on signal strength, timing, cell type, and cellular context. To allow the
Notch signal to be deployed in numerous contexts, many different mechanisms have evolved to regulate the
level, duration and spatial distribution of Notch activity. Pathway-intrinsic/extrinsic mechanisms including
cross-talk between Notch and other signaling pathways contribute to its tight regulation. In a yeast two-hybrid
screen, we identified DTRAF2 (Drosophila homolog of mammalian TRAF6) as an interacting partner of Notch
intracellular domain (Notch-ICD) and confirmed this interaction by GST-Pull down assay and co-
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immunoprecipitation. DTRAF2 also genetically interacts with Notch and other Notch pathway components and
modulate Notch mediated phenotype in transheterozygous combination. Immunostaining with a polyclonal
antibody generated against DTRAF2 shows that it colocalizes with Notch in Drosophila third instar larval
tissues. DTRAF2 expresses in a specific pattern in late embryonic stages and third instar larval tissues. DTRAF2
expression is predominantly nuclear in polyploid tissues. Spatial expression of DTRAF2 transcripts detected by
in situ hybridization and RT-PCR further validates its tissue-specific expression pattern. Investigations on the
molecular mechanisms of DTRAF2 involvement in regulation of Notch signaling and in establishment of crosstalk of Notch with other signaling pathways are in progress.
Prof. V.C. Shah Award for Poster Presentation
Reactive Oxygen Species (ROS) modulate immune responses by regulating antigen presentation
Nazia Parveen, Sangita Mukhopadhyay
Laboratory of Molecular Cell Biology,
Centre for DNA Fingerprinting & Diagnostics, Hyderabad, India

The prerequisite for the development of T-cell mediated immune response requires antigen to be presented
together with MHC molecules to T cells by antigen presenting cells (APCs). Effective antigen presentation
requires three signals that emanate from APCs: (i) Peptide- MHC signal, (ii) Costimulatory signal and (iii)
Cytokine signal. Earlier we have found that Reactive Oxygen Species (ROS) inhibit IL-12 cytokine secretion by
inhibiting nuclear translocation of c-rel transcription factor. However, it is not very clear that how ROB
modulate APC function and T-cell proliferation. We have found that ROS (both exogenous and endogenously
generated)/H2O2 affect cognate peptide-MHC signaling and thereby inhibit MHC- class II antigen presentation
as analysed by T cell proliferation assay. Costimulatory molecules have not found to be changed due to ROS
signaling indicating that ROS probably affect antigen processing to inhibit antigen presentation without affecting
costimulatory signaling. Further, it was found that H2O2 target c-rel transcription factor to inhibit MHC-II
antigen presentation as overexpression of c-rel could rescue the negative effect of H2O2 on antigen presentation.
Our study indicates that reactive oxygen species may be responsible for induction of immunosuppression during
various pathophysiological conditions and help to design therapeutic measurements to engineer immune
response during various pathophysiological conditions.
Prof. B.R. Sheshadhar Memorial Award for Poster Presentaion
A glaucoma-associated optineurin variant, m98k induces retinal ganglion cell death by
reducing tranferrin receptor levels through lysosomal degradation
Kail Sirohi, Cherukuri Sudhakar, Vegesna Radha and Ghanshyam Swarup
Centre for Cellular and Molecular Biology, Uppal Road, Hyderabad, India

Mutations in optineurin gene are associated with the pathogenesis of glaucoma, but the underlying molecular
basis is poorly understood. Earlier we have shown that a glaucoma- causing mutant of optineurin, E50K, induces
death of RGC-5, mouse retinal ganglion cells selectively. The optineurin variant, M98K is commonly present in
many populations and has been described as a risk factor for normal tension glaucoma in some ethnic groups. In
the present study, we have examined how M98K variant of optineurin alters cellular function and causes
pathology. Overexpression of M98K induced death of RGC-5 cells specifically. This cell death was mediated by
caspase-9, but was not inhibited by anti-apoptotic protein Bc12. Compared to wild type optineurin, the M98K
variant showed stronger colocalization and better interaction with transferrin receptor (TfR). It impaired the
trafficking of TfR as shown by reduced uptake of transferrin and larger size ofM98K-containing vesicles
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compared to wild-type optineurin. Overexpression of M98K but not wild type optineurin reduced cellular TfR
levels specifically in RGC-5 cells. The degradation of TfR by M9SK is mediated by lysosomal pathway and not
by proteasomal pathway. TfR degradation and cell death inducing property of M98K variant are dependent on its
ubiquitin binding domain. Coexpression of TfR, or supplementation of media with an iron donor, or inhibition of
Till degradation redu'ced M98K induced cell death. Therefore, M98K variant of optineurin reduces cellular TfR
levels through lysosomal degradation and causes death selectively in retinal ganglion cells providing a molecular
mechanism for its association with etiopathogenesis of glaucoma.
Dr. Manasi Ram Memorial Award for Poster Presentation
Studies on the role of Rab 11 gene during adult myogenesis in Drosophila
Divya Singh and J.K. Roy
Cytogenetics Laboratory, Department of Zoology,
Banaras Hindu University, Varanasi-221005

Myogenesis is a complex process involving proliferation and migration of myoblasts (muscle forming cells),
followed by their differentiation, resulting in profound morphological and biochemical changes. Two different
phases of myogenesis in Drosophila, larval and adult myogenesis, lead to the formation of distinct sets of larval
and adult muscles. Rabll, an evolutionary conserved, ubiquitously expressed subfamily of small monomeric Rab
GTpases implicated in regulating vesicular trafficking through the recycling endosomal compartments has been
identified as the new regulatory molecule, involved in regulating cell fusion mechanism during myogenesis.
These GTPases traffic signaling molecules and muscle proteins, involved in the differentiation of the muscles.
With this background information, the present study aims at understanding the possible roles of the Rabll during
adult muscle patterning.
Targeted expression studies have shown that reducing Rabll function during flight muscle formation results in
developmental defects in the muscle architecture, rendering the flies completely flightless arid non-viable. The
dorsal longitudinal musculature of the indirect flight muscles (IFMs) are severely affected. Defect in the splitting
prior to their formation is the causal phenomenon, while, the IFM's dorsal ventral muscles exhibit defects in
founder cell specification. Thus, these observations emphasize an indispensible role Rabll in the development
and differentiation of the large indirect flight muscles (IFMs) of Drosophila.
Conference Awards for Poster Presentation
Development of a useful bidirectional promoter
Sunita Patro and Nrisingha Dey
Department of gene Function and Regulation,
Institute of Life Sciences, Nalco Square, Bhubaneswar-751023

A hybrid-bidirectional promoter FS5FUAS35SCPBD was constructed by placing a functional promoter (FS5;
Figwort mosaic virus sub-genomic transcript promoter; -170 to +31) upstream of a functional hybrid promoter in
reverse orientation. The hybrid promoter (FUAS35SCP) was constructed by ligating the upstream activation
sequence of Figwort mosaic virus full length transcript promoter (F20, -249 to +54) with TATA containing core
promoter domain of Cauliflower mosaic virus 35S promoter (CaMV35S, -343 to+ 1). The activity of the
promoters individually and in context of bidirectional promoter was tested using two reporter genes gfp (green
fluorescent protein) and gusA (B-glucuronidase). Transient expression of GUS and GFP were studied using
tobacco protoplast system and onion epidermal cell. The stable expression of the GUS and GFP under control of
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bidirectional promoter was tested using Nicotiana tabaccum samsun: NN as a model plant. The expression of the
two reporter genes in above systems confirms the bidirectionality function of the promoter FS5UAS35SBD. This
promoter construct has capability of expressing two genes simultaneously in a plant cell and thus could be highly
useful for plant molecular farming.
Oxidative Stress response regulates tumor progression in Drosophila
Ravi Kant Pandey and Pradip Sinha
Department of Biological Sciences and Bioengineering,
Indian Institute of Technology-Kanpur, Kanpur-208016.

Successful propagation of cells in pathological conditions, including cancer, lies in their ability to subvert
cellular homeostatic responses towards their own survival instead of their elimination. Cellular stress response
represents a conglomerate of several homeostatic processes: for instance, heat shock response, DNA damage
response, endoplasmic reticulum stress etc. Induction of stress response pathways have been seen to be elevated
in many mammalian cancers. How cellular stress response offers survival advantage to cancer cells, however, is
not well understood. We are using fruit fly, Drosophila, as a model to identify the stress response pathways
perturbed in neoplastically transformed cells induced by loss of the 1gl tumor suppressor and examined their role
in tumor progression. A genome-wide transcriptional profile of neoplastically transformed wing imaginal disc
epithelium induced by somatic loss of 19l, revealed enrichment of subsets of stress responsive genes belonging
to oxidative stress response, JNK pathway members, response to microbial infection and DNA repair response
suggesting thereby that tumor progression is accompanied by perturbations in multiple stress response pathways.
Nrf2 transcription factor, the master regulator of oxidative stress signaling, quenches cellular level of Reactive
Oxygen Species (ROS) and thus reduces severity of oxidative stress, by controlling expression of ROS
scavengers such as GSTs. Interestingly, at a cellular level we observed elevated levels of ROS in tumor cells
suggesting down-regulation of Nrf2 activity. In agreement with argument, we could further show that
experimental down-regulation of Nrf2 activity induced transformation of 19l clones under condition that
otherwise do not permit neoplasia. Our results imply that oxidative .stress response regulates tumor progression
in Drosophila and thereby revealing the potential of this model for screening therapeutic targets for cancer
treatment.

INDIAN SOCIETY OF CELL BIOLOGY INVITES PROPOSALS
from Life and Ordinary Members having adequate in house expertise
TO HOLD A 3-4 DAYS HANDS-ON-WORKSHOP
on
Modern Cell Biological Techniques
for School and College Teachers
The Society will contribute Rs 20,000/- for the workshop.
Participation should not be restricted only to society members.
The proposals may be sent by 31st July 2012 to:
Dr D Kar Chowdhuri
Secretary, ISCB
Embryotoxicology Laboratory
CSIR-Indian Institute of Toxicology Research
Mahatma Gandhi Marg, Lucknow 226 001
E-mail : dkarchowdhuri@gmail.com
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Report of one day Lecture cum Workshop
Organized in Rural College
Indian Society of Cell Biology (ISCB), joined hands with Netaji Subhash Chandra Bose Post Graduate College,
Kahli Terwa, Gaushganj, Hardoi, Uttar Pradesh to organize a one day lecture cum workshop for school and
college students and college teachers on November 15, 2011. This workshop held in a college in the rural area
of Uttar Pradesh was a step towards encouraging students and teachers to provide a glimpse of exciting things
happening in diverse areas of Cell Biology. Dr. Monisha Banerjee, Treasurer of ISCB, Dr. S.K. Rath, Jt.
Secretary of ISCB and Dr. D. Kar Chowdhuri, Seretary, ISCB were the speakers for this workshop. They
interacted with the students to answer their questions. During this lecture cum workshop, the college teachers
were distributed the special issue of Cell Biology News Letter “Protocols on Cell Biology Experiments”
prepared by ISCB. It is gratifying to note that the Society Secretariat at Lucknow received several requests from
the participating teachers to organize such lectures in other rural areas of the state in future.

INDIAN SOCIETY OF CELL BIOLOGY INVITES PROPOSALS
from Life and Ordinary Members
TO ORGANIZE LECTURES/EXPERIMANTAL DEMONSTRATIONS
in colleges
By eminent Teachers/Scientists
in the area of Cell Biology
The society will contribute Rs 10,000/- for one place
and can sponsor two such lectures at different places
The proposals may be sent by 31st July 2012 to:
Dr. D. Kar Chowdhuri
Secretary ISCB
Embryotoxicology Laboratory
CSIR-Indian Institute of Toxicology Research
Mahatma Gandhi Marg, Lucknow 226 001
E-mail : dkarchowdhuri@gmail.com
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Report on Seminar cum Workshop
A Seminar cum Training Workshop in Zoology 2012, “Recent Techniques in Molecular & Cell Biology” was
organized from Feb 27-29, 2012 by Department of Zoology, University of Lucknow, Lucknow. The main
objective of the workshop was to create awareness and provide a hands-on training in molecular and cell biology
techniques to college teachers and researchers of colleges. There were 16 participants who showed great interest
and enthusiasm during the entire duration of the workshop. There were some very senior teachers as well.
The workshop was inaugurated by Prof. U N Dwivedi, Pro Vice Chancellor and Dean, Faculty of Science,
Lucknow University. The welcome address was given by Prof. A K Sharma, Head, Department of Zoology, LU
followed by Keynote address by Prof. U N Dwivedi and lecture on advanced molecular techniques by Dr. S K
Rath, Principal Scientist, CDRI, Lucknow and Joint Secretary, ISCB. A Laboratory Manual was released on the
occasion. All the participants were provided with manuals which helped them to follow the experiments over the
3 days workshop. Most of the experiments like DNA extraction, gel electrophoresis of DNA and proteins,
bacterial culture etc. were hands on. It was a pleasure seeing the excitement amongst the participants, their
queries and determination to go back to their colleges and do some of the experiments if not all. The laboratory
exercises were organized by Dr. Monisha Banerjee, Associate Professor and Treasurer, ISCB and the members
of Molecular and Human Genetics lab, Department of Zoology, LU. On 28th Feb 2012, the day started with an
informative lecture on use of statistics in biology by Dr. Mohd Serajuddin, Associate Professor followed by a
variety of experiments in cell biology and also a demonstration of castration and ovarectomy in rats by Dr. Mohd
Arshad, Assistant Professor in Zoology, LU. On 29th Feb, 2012 the day started with experiments followed by a
post lunch discussion and feedback session. Most of the participants were of the opinion that the workshop was
extremely informative for them and the hands-on experience was great. Their only grievance was that 3 days
time was less considering the number of experiments to be done and more such workshops should be held in
order to benefit the college teachers. The workshop concluded by an exciting lecture on model systems and their
implications in biological sciences by Dr. D. Kar Chowdhuri, Senior Principal Scientist, IITR, Lucknow and
Secretary, ISCB. Finally, the participants were presented with Certificates of Appreciation by Prof. A. K.
Sharma and Prof. Padma Saxena, Former Senior Professor at the Department of Zoology, Lucknow University.

Inaugural function of seminar cum workshop on “Recent Techniques in Molecular & Cell Biology” .and release of workshop manual.
L-R: Prof. AK Sharma, Head, Department of Zoology, Lucknow University, Prof. UN Dwevedi, Pr-Vice-chancellor, Lucknow University
and Dr. SK Rath, Scientist, CDRI, Lucknow and Jt. Secretary, ISCB
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FIRST INTERNATIONAL CONGRESS ON “CELLULAR AND MOLECULAR ADVANCES IN NON
CONTAGIOUS DISEASES” , IRAN (MAY 16-18, 2011)
A REPORT

Indian Society of Cell Biology was approached by the Organizers of the Congress to be one of the academic
sponsors without any financial implication. The Executive Committee of ISCB considered the request
favourably and three of the members, Dr Rita Mulherkar (Ex President), Dr Surendra M Ghaskadbi (Ex Vice
President) and Jagat K Roy (Ex Secretary) were invited to participate in the meeting. The congress was
organized by Dr Akhavan-Niaki Haleh of Babool University of Medical Sciences.
The congress included 24 Invited talks by scientists from various parts of the globe, 21 short oral presentations
and 70 posters by young scientists and students of Iran. The list of invited talks are given below to indicate the
different areas covered in the congress :
1. Mesenchymal stem cell therapy – by R Abdi, USA
2. Rose Bengal acetate photodynamic therapy induces apoptosis and autophagy of HeLa cells – by L Dini,
Italy
3. Genetic modifiers in beta-thalassemia – by S Fucharoen, Thailand
4. Intratumoral immune reaction: A novel paradigm for cancer – by J Galon, France
5. Investigation of Matrix metalloproteinase-2 levels as effective factor in acute myocardial infraction – by
S M H Ghanderian, Iran
6. Exploiting chick embryonic cells, mouse ES cells and human bone marrow stem cells for biological
research with potential therapeutic applications – by Surendra M Ghaskadbi, India
7. Immune properties and regenerative potential of human mesenchymal stem cells derived from umbilical
cord tissue – by G K Eissner, Germany
8. Model analysis of carbon nano tubes (CNT) by means of finite element technique – by A Guran, Canada
9. Towards engineering of living organs based on micro and nano-scale technology – by H Hosseinkhani,
Taiwan
10. Copro-Antiapoptotic protein surviving and lactoferrin biomarkers for improved detection and
nanodelivery to colon cancer – by J R Kanwar, Australia
11. Stem cells as origin of cancer and metastasis – by F Karimi Busheri, USA
12. Role of cellular factors, WWOX and BRN3A, in manifestation of cervical cancer – by Jagat K Roy,
India
13. The role of LKB1 in T-cell development and function – by X Liu, China
14. Epigenetics in psychiatry – by H Mostafavi Abdolmaleky, Iran
15. Ethical challenges in applications of reproductive biotechnologies – by A Motevallizadeh Ardekani, Iran
16. Molecular studies on cervical cancer: Expression profiling, HPV and genetic alterations in cervical
cancers from India – by Rita Mulherkar, India
17. Identification of over 50 novel genes involved in ARID by homozygosity mapping and next generation
sequencing – by H Najmabadi, Iran
18. In vitro derived gametes: A model for studying molecular and cellular biology of germ cells – by K
Nayernia, Germany
19. Human term placenta-derived cells: From first studies to the state of art – by O Parolini, Italy
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20. Predictive pathology: Facilitating the way to personalized medicine – by S Pervez, Pakistan
21. Novel culture surfaces for guiding hepatic lineage selection of stem cells – by A Revzin, USA
22. Application of nanotechnology and stem cells in development of organ and cancer treatment – by A M
Seifalian, USA
23. Targeting tumour angiogenesis, lymphangiogenesis and metastasis – by Luo Yongzhang, China
24. Dynamic analysis of type 2 diabetic progression with proteomic approach – by J R Wu, China Many of
the scientific deliberations were of high standard. The hosts extended a warm hospitality which touched
the heart of all the scientists from different countries. The congress ended with the request from hosts to
cooperate in developing a good seat of biological science learning in Iran and to bring the Cell Journal
started by them to international standard.

Report prepared by
J K Roy
Cytogenetics Laboratory, Department of Zoology
Banaras Hindu University, Varanasi 221 005
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Nominations Invited For Professor S. P. Ray-Chaudhuri 75th Birthday
Endowment Lecture
The Indian Society of Cell Biology has instituted the Prof S. P. Ray Chaudhuri 75th Birthday Endowment
Lecture as a mark of its respect to Prof Ray Chaudhuri in recognition of his immense contributions to
Cytogenetics and Cell Biology. Nominations for the lecture are invited from Life and Ordinary members of at
least three years standing.
The person to be nominated need not be a member of the Society when nominated but may be requested to
become a member in due course of time. The person to be nominated will ordinarily be an Indian citizen at the
time of nomination/selection and should be an eminent scientist who would have made outstanding original
contributions to Cell Biology or contributed substantially to growth of the subject in India.
The following is the list of the past speakers of Prof S.P. Ray Chaudhuri 75th Birthday Endowment Lectures
Number

Speaker

Year

Conference

First

Dr O Siddiqi (TIFR)

1984

VIII All India Cell Biology Conference, Madurai

Second

Dr A T Natarajan

1986

X All India Cell Biology Conference, Ahmedabad

Third

Dr G Padmanaban (IISc)

1989

National Seminar on Cell Biology, Mysore

Fourth

Dr H Sarat Chandra (IISc)

1990

XIV All India Cell Biology Conference and Cell Biology Symposia, Mumbai

Fifth

Dr Lalji Singh (CCMB)

1995

XVIII All India Cell Biology Conference and Symposia, Lucknow

Sixth

Dr K P Gopinathan (IISc)

1997

XX All India Cell Biology Conference and Symposia, Mumbai

Seventh

Dr A N Bhaduri (IICB)

1999

XXII All India Cell Biology Conference, Thiruvananthapuram

Eighth

Dr A N Bhisey (CRI)

2000

XXIV All India Cell Biology Conference, New Delhi

Ninth

Dr S C Lakhotia (BHU)

2002

XXVI All India Cell Biology Conference, Mumbai

Tenth

Dr R Raman (BHU)

2004

XXVIII All India Cell Biology Conference, Chandigarh

Eleventh

Dr K VijayRaghavan (NCBS)

2007

XXX All India Cell Biology Conference, Delhi

Twelvth

Dr S K Sopory (ICGEB)

2008

XXXII All India Cell Biology Conference, Pune

Thirteenth

Dr Veena K Parnaik

2010

XXXIV All India Cell Biology Conference, Kolkatta

The nominations in prescribed format (see the following page) along with the biodata of
nominee should reach latest by 30th June 2012 to :
Dr D Kar Chowdhuri
Secretary ISCB
Embryotoxicology Laboratory
CSIR-Indian Institute of Toxicology Research
Mahatma Gandhi Marg, Lucknow 226 001
E-mail : dkarchowdhuri@gmail.com
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NOMINATION FORM FOR THE PROF.S.P.RAY-CHAUDHURI 75th BIRTHDAY ENDOWMENT
LECTURE

Name & Address of the member making the nomination: ...............................................................................….
Nomination:
I wish to nominate
Dr. :............................................................................................................................……………………………..
Address: ..................................................................................................................................................................
...............................................................................................................................................................………….
E. Mail: ………………………………………………………. Mob / Phone: ..…………………………………

for the PROF. S.P. RAY-CHAUDHURI 75th BIRTHDAY ENDOWMENT LECTURE
I have obtained consent of the nominee for the purpose. The biodata of the nominee is enclosed herewith.

Date

Signature of the nominating member
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We are proud to announce that the International Congress on Cell Biology will be held for the first time in Latin
America. The International Federation for Cell Biology (IFCB) and the Brazilian Society for Cell Biology
(SBBC) are working together to host this Meeting in Rio de Janeiro, Brazil, from July 25th through 28th, 2012.
The aim of this Congress is to provide an exciting forum where undergraduate and graduate students, post docs
and researchers from around the world can freely discuss about Science, in general, and different aspects of Cell
Biology in particular, to start new collaborations and define future trends for cell science and technology. Efforts
are underway in putting together a comprehensive and inspiring program broaching at least 30 different topics.
The meeting will be held at Riocentro Exhibition and Convention Center at Avenida Salvador Allende, 6555 Barra da Tijuca - Rio de Janeiro - RJ – Brazil
Keynote speakers
Bruce Alberts (USA)
Daniel St Johnston (UK)
Douglas Green (USA)
Elaine Fuchs (USA)
Jennifer Lippincott-Schwartz (USA)
Paul Mischel (USA)
Richard Hynes (USA)
Tony Pawson (Canada)
Lectures
Anne Eichmann (France/USA)
Alejandro Schinder (Argentina)
Alan Rick Horwitz (USA)
Celia Regina Garcia (Brazil)
Cláudio Joazeiro (USA)
Daria Mochly-Rosen (USA)
Hans Clevers (Netherlands)
Juan Bonifacino (USA)
Marcelo Morales (Brazil)
Peter Friedl (Germany)
Peter Jones (USA)
Rafael Linden (Brazil)
Ruslan Medzhitov (USA)
Sérgio Teixeira Ferreira (Brasil)
Stefan Linder (Germany)
Stephen Doxsey (USA)
Susan Fischer (USA)
Xavier Belés (Spain)
Y-Shav Tal (Israel)

Additional information via: iccb2012@interevent.com.br

