Volume 37: 1 and 2

March /September 2018

ISSN: 2349-8307

Cell Biology Newsletter

Inside
ICCB 2018 highlights
ICCB 2018 award winners
Prof. J Das memorial lecture
Remembering the doyens

Indian Society of Cell Biology

NOTE FROM THE SECRETARIAT
It took us some time to get this issue out after the last one. Between this period we lost
three stalwarts of cell biology, Prof. A. N. Bhisey, Prof. T. Sharma and Prof. Lalji Singh,
who apart from their academic contributions shaped the Indian Society for Cell Biology. Over
years they guided the society as office bearers, finally leading it as it’s president from 199192 (Prof. Bhisey), 1995-96 (Prof. Sharma) and 2001-03 (Prof. Singh). Profs. Rita Mulherkar,
Bhudev Das and Rajiva Raman share their experiences and the contributions of these doyens
of cell biology.
The last meeting held in Hyderabad was an ‘atypical’ Cell Biology Meeting which of
course was an academic treat. The International Congress of Cell Biology 2018 titled ‘The
Dynamic Cell: From Molecules and Networks to Form and Function’ was organized by
CSIR-CCMB, Hyderabad under the aegis of the Indian Society of Cell Biology, Asia Pacific
Organization for Cell Biology and International Federation of Cell Biology. Glimpses of this
meeting are shared by Drs.Rashna Bhandari and Raghunand R. Tirumalai. A total of forty
awards were given to the young students for their oral and platform presentations as well as
for a section titled ‘Art in Cell Biology’. The winners were requested to write about their
work in about hundred words, which they did enthusiastically. I thank them for their
enthusiastic and quick response.
A newsletter is as good as it’s contributors. We tried to intiate different columns in the
last newsletter like model systems and research updates but found no takers for the current
issue. Request all members to contribute short write-ups to make the newsletter readable. We
hope to bring the next one out in time (end of March) and thus appeal to everyone for
contributions.
The forty second All India Cell Biology Conference tilted ‘The Cell in Action: Trends in
Cell and Molecular Biology’ is being hosted by Department of Biological Sciences, BITS
Pilani, KK Birla Goa Campus, Goa. Apart from the various talks and poster presentations
the meeting will also host two award lectures: Prof S P Ray-Chaudhuri 75th Birthday
Endowment Lecture and the Prof. Rita Mulherkar Lecture Award. Looking forward to
seeing you all at Goa.
Wishing you a Happy New Year.
- Pradeep Kumar Burma
- Anju Srivastava
- Surajit Sarkar
Cover page image: Drosophila Nurse Cell.

Source- Dr. Surajit Sarkar’s Lab

INTERNATIONAL CONGRESS OF CELL BIOLOGY – 2018
HIGHLIGHTS

The

International Congress of Cell Biology (ICCB 2018) brought together more than 1,100
students and researchers in cell biology from India and 30 other countries. This tripartite meeting of
the International Federation for Cell Biology (IFCB), the Asian Pacific Organization for Cell Biology
(APOCB), and the Indian Society of Cell Biology (ISCB), the first of its kind, was organised by the
CSIR - Centre for Cellular and Molecular Biology (CCMB) at the Leonia Holistic Destination,
Hyderabad, from 27th - 31st January 2018. This gathering of world class cell biologists showcasing
their work, facilitated the engagement of Indian researchers with investigators across the globe.
This meeting had it all - amazing scientific
presentations, very highly appreciated poster sessions,
expert advice on publishing and on building a career in
science, insightful panel discussions, and interactive
synergy sessions. Before its formal inauguration, was a
pre-Congress session on a range of topics intimately
linked to scientific research and its practice. Bernd
Pulverer, the Editor in Chief of EMBO journals skillfully
dealt with the module on research integrity, with his lucid
and entertaining talk on ‘How to share reproducible data'.
While cautioning researchers against ‘vanity’ publishing,
in reference to manuscripts which had more authors than
readers, he described how due to the competitive nature of
publishing, journals were sometimes tempted to publish
work based on interest or novelty rather than quality. He
Martin Chalfie
also highlighted the threat posed by predatory journals to
the credibility of those involved in scientific publishing. At a time when the quality and authenticity
of published data is being increasingly called into question, he outlined the initiatives being taken by
their group to ensure fair and transparent manuscript review, like referee cross-commenting, author
pre-consults, and sharing reviews during publication. In the module on cell biology education, Robert
Goldman, whose group discovered intermediate filaments,
described his personal journey into curiosity driven research.
His account of how it took him almost 7 years to get his first
NIH grant, because his observations were in conflict with an
existing paper in the field (later proved erroneous), was
particularly compelling. The session concluded with a module
on careers in cell biology coordinated by LS Shashidhara and
Paul Matsudaira. They gave their personal perspectives on the
attributes required to build a career in biological research. They
stressed on the requirement of quality of publications over
quantity, building networks during graduate studies and
pushing the frontiers of research through interdisciplinary
approaches. The Q n A session brought up the role for
philanthropy in research, and ended with a discussion on
Jennifer Lippincott-Schwartz
assessing the translational potential of a research problem.
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The Congress was formally inaugurated by short welcome addresses by the presidents of the three
societies – Nobutaka Hirokawa (IFCB), Satyajit Mayor (APOCB) and Jagat Roy (ISCB).
There could not have been a
better way to kick-start the
Congress than the curtain raiser
talks by Martin Chalfie and
Jennifer
Lippincott-Schwartz,
two inspirational scientists that
every budding cell biologist at
the meeting was fortunate to
listen to. Dr. Chalfie showed us
that while a Nobel Prize is
awarded to a small handful of
scientists for their groundbreaking contribution, it is the
The GPI Anchor squad in their commemorative T-shirts. From L-R: Morihisa
vast body of work by a large
Fujita, Taroh Kinoshita, Anant K. Menon, Mike Ferguson and Satyajit Mayor
number of researchers in varying
fields that make this research contribution relevant and worthy of the prize. He shared lessons on the
scientific process he had learnt along the way, including scientific success coming via many routes,
most discoveries being accidental, progress being cumulative, and the absolute essentiality of
fundamental research. Dr. Lippincott-Schwartz wowed the audience with her data on the relative
arrangement of organelles and their dynamics. The incredible findings her group has made are
beginning to transform our comprehension of intracellular dynamics of organelles and its intimate
connection to cellular function.
There were 10 Symposia on topics ranging from building tissues to uncovering the structures of
sub-cellular complexes, with close to 40 speakers showcasing their outstanding research. Also
included were 18 Mini Symposia, running 6 parallel sessions at any time, a literal treasure trove of
academic riches! We heard some inspiring stories of a lifetime dedicated to the dogged and persistent
pursuit of a single problem. The 30th anniversary of the discovery of GPI anchors was commemorated
with presentations by the pioneers
responsible for systematically and
painstakingly
uncovering
the
structures and biosynthesis of this
unique
class
of
glycolipids.
Presenting the J. Das Memorial
Lecture, Prof. Alok Bhattacharya
eloquently described his lifelong
work
on
understanding
the
physiology and pathogenesis of the
protozoan
parasite
Entamoeba
Poster Session
histolytica.
A highlight of the meeting was the superb quality of research presented by PhD students and postdoctoral fellows. Abstracts from several young researchers were selected for oral presentations, and
twenty of them were given the opportunity to share their work and compete for student talk awards.
Without doubt, the most popular sessions at this Congress were the poster sessions, with participants
from every corner of the globe, studying cell biology in organisms ranging from protozoa to
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mammals. The extended poster sessions gave all participants plenty of time to share their research and
obtain excellent feedback. We even observed some students with invited speakers at their posters as
late as 11:30 pm, leaving only when the lights were turned off!
As part of its outreach programme, the Congress organised multiple interaction sessions of
visiting scientists with school students and educators. About 500 high school students and 100 school
teachers had the opportunity to engage with some of the invited speakers, and be inspired by their
personal scientific journeys. The speakers who volunteered for these programmes were completely
taken by surprise when school kids asked them about topics like cloning or the use of Crispr-Cas!
Interacting with eminent researchers made students and teachers aware of scientific research as an
exciting career option, where curiosity leads to discoveries about the natural world, which can then be
applied for the benefit of humanity.
A welcome break from the hectic academic sessions was the ballet Leelavati, which beautifully
showcased our ancient Indian tradition when women and men were equal in the pursuit of knowledge
- an idea that has unfortunately lost its way in more recent times. However, by a show of hands on the
first day of the Congress, Cynthia Jensen, the Vice President of the APOCB, pointed out that more
than 50% of the attendees were women scientists - a milestone that this meeting should definitely be
proud of!

A scene from Leelavati

ICCB 2018 also featured several synergy sessions including a Scientist-Clinician meet, and a
panel discussion on “Building a Biotech Start-up: Opportunities from Cell Biology”. These sessions
provided road maps for researchers to build clinical collaborations and initiate entrepreneurial
ventures founded on their discoveries. The concluding session of the Congress was a group
discussion on science policy, which focused on issues related to institutional character, the sources
and magnitude of funding, the nature of research programmes, and the importance of communicating
science effectively to the public.
The energy and excitement of young Indian researchers was greatly appreciated by the
international participants attending the Congress. The positive vibe generated during the meeting
bodes well for the future of cell biology research in India and will stimulate productive national and
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international collaborations, as well as intellectual exchanges. The stunning advances in cell science
presented at this Congress will invigorate cell biology research in the country, and potentially seed
novel ideas to address our current public health challenges. ICCB 2018 most definitely represents an
important milestone in showcasing the talent and capabilities of the Indian cell biology community to
its global peers.
Rashna Bhandari
CDFD, Hyderabad
rashna@cdfd.org.in

Raghunand R. Tirumalai
CSIR-CCMB, Hyderabad
raghu@ccmb.res.in
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AWARD WINNERS
Forty awards were given at the International Congress of Cell Biology to encourage the young
participants. In addition to the awards instituted by the Indian Society of Cell Biology (ISCB), awards
were also given by the International Federation of Cell Biology (IFCB), Asia-Pacific Organization of
Cell Biology (APOCB), American Association for the Advancement of Science (AAAS), Company
of Biologists, Raman Trust, Springer and the hosts, Centre for Cellular and Molecular BiologyInternational Congress of Cell Biology (CCMB-ICCB). In addition to the scientific presentations, the
congress brought out the artist in the scientists in the form a competition called ‘Art in Cell Biology’.
This section presents the highlights of the work of the awardees in their own words.
PLATFORM PRESENTATIONS

Prof. A S Mukherjee Memorial Award (ISCB)
AMULYA YAPARLA
George Washington University, Washington, DC, USA
Title:
Differentiation-dependent antiviral capacities of amphibian
(Xenopus laevis) macrophages

One of the major factors behind the global amphibian population decline is infection caused due
to Ranaviruses. It is known that macrophages are integral for immune responses among all
vertebrates. However, the antiviral nature of these cells has been less explored. Colony stimulating
factor-1 (CSF-1) is the principal macrophage (M) growth factor; indispensable to macrophage
survival, proliferation and differentiation. CSF-1 binds to the CSF-1 receptor (CSF-1R), expressed on
committed macrophage-lineage precursors and derivative populations. Recently, interleukine-34 (IL34) has been identified as an alternate CSF-1R ligand and in the amphibian Xenopus laevis this
cytokine gives rise to morphologically and functionally distinct Ms to those derived by CSF-1.
Notably, while the X. laevis bone marrow-derived, CSF-1-differentiated Ms are highly susceptible to
the emerging Frog Virus 3 (FV3) ranavirus, IL-34 derived Ms are resistant to this pathogen. Since
antiviral interferon (IFN) cytokines are integral to vertebrate antiviral immunity, we examined the
expression of these genes in CSF-1 and IL-34 Ms to account for their differences in antiviral
capacities. IL-34 Ms showed robust gene expression of several antiviral IFN cytokines along with
their respective receptors. By contrast, CSF-1 Ms exhibit modest IFN ligand and cognate receptor
gene expression, presumably accounting for their less-effective antiviral capabilities. Cellular
resistance to viral replication is controlled by a plethora of cellular mechanisms, collectively referred
to as restriction factors. Interestingly, IL-34 Ms possessed significantly greater gene expression of
select restriction factors than CSF-1 Ms. Finally, we demonstrated that IL-34 M-conditioned
supernatants conferred anti-FV3 protection to the virally susceptible X. laevis kidney cell line (A6).
Together, this work defines the mechanisms facilitating the cogent anti-FV3 capacities of IL-34 Ms
in comparison to CSF-1 derived Ms.
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Prof. V C Shah Award (ISCB)
AJOY ALOYSIUS
National Centre for Biological Sciences, Bangalore
Title: Quietly changing parterns: Smad3 replaces β-catenin in TCf/Lef
transcriptional activation in quiescent muscle cells
Adult stem cells are the major players of tissue homeostasis,
repair and regeneration. Stem cells in skeletal muscles are known as satellite
cells. Studies showed that the maintenance of quiescence (reversible cell cycle arrest) state is
extremely important for the functioning of satellite cells. Our study unravels the mechanism and role
of canonical Wnt signaling pathway in satellite cell quiescence. In quiescent satellite cells, β-catenina key molecule in canonical Wnt pathway, is not involved in the signaling mechanism.
Surprisingly, collaboration of Wnt pathway components with TGFβ signaling pathway leads to the
activation of Wnt target genes in quiescent state.

IFCB Award
ANUP PADMANABHAN
Mechanobiology Institute, National University of Singapore, Singapore
Title: Beyond Cell-Cell Adhesion – Understanding the Non-junctional
Roles of E-cadherin

Cadherins role in in cell-cell adhesion is essential for metazoan life on earth. Interestingly,
cadherins have also been observed at ‘free edges’ of cells. Curious to know what these cell adhesion
molecules might be doing at non-junctional regions of the cell, we analyzed E-cadherin in the C.
elegans zygote, the 1-cell stage devoid of any cell-cell adhesion. We found that E-cadherin assembled
into clusters at the cell surface where it inhibited the activity of RHO-1 GTPase and associated with
cortical F-actin underlying the plasma membrane. This association stabilized the cell cortex and
resisted cortical deformations such as furrow ingression during cytokinesis. Loss of E-cadherin as a
key cancer biomarker is primarily attributed to loss of adhesion. However, our discovery of noncanonical functions of E-cadherin suggests possible effects of E-cadherin on cellular processes
beyond cell adhesion, such as cell division and migration.
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POSTER PRESENTATIONS

Prof. B R Seshachar Memorial Award (ISCB)
DIVYA PATHAK
Department of Biological Sciences, Tata Institute of Fundamental Research,
Mumbai, India
Title: Organization of Microtubule Motors on Membrane: Implications for
Cargo motion

Intracellular transport of phagosome is brought about by microtubule-based motors- Dynein and
Kinesin. During phagosome maturation, its motion shifts from bidirectional to predominantly dynein
driven motion. Upon investigation into possible mechanisms that could mediate this switch, we found
that the dynein motors on the phagosome membrane get reorganized into localized clusters/ lipid
microdomains due to an increase in sterol content. A comprehensive lipidomic analysis of Early and
late phagosomes revealed an increase in sterol and ceramide content as the phagosomes mature. We
intend to mimic phagosome motion using supported lipid bilayers where motors are recruited in
different geometries by exploiting protein- lipid interactions

Prof. V C Shah Award (ISCB)
SARATCHANDRA KH, School of Life Sciences, University of Hyderabad, Hyderabad
Title: Role of HPIP signaling in cancer cell survival and metastasis under hypoxia

Prof. S R V Rao Award (ISCB)
SOWMYA JAHNAVI CV
School of Regenerative Medicine, Manipal University, Bangalore
Title: Restoration of autophagy rescues adipogenesis in human
mesenchymal stem cells exposed to Interferon gamma

Adipose tissue inflammation seeds insulin resistance leading to metabolic disease. Human Adipose
MSCs [ADMSCs] are, in particular, susceptible to Interferon gamma [IFNγ] and lose adipogenic
differentiation potential upon IFNγ exposure. An attempt to unravel key molecular players underlying
this defect resulted in identification of TGFβRI [TGFβ receptor I] signaling and autophagy processes
in mediating IFNγ-linked perturbations. TGFβRI inhibition resulted in complete rescue in
adipogenesis along with restoration of autophagy programs and metabolic homeostasis. Interestingly,
overexpression of autophagy effector ATG7 alone restored autophagy concomitant with adipogenesis
rescue in IFNγ-treated ADMSCs. Our study identifies the critical role of autophagy during de
novo adipogenesis and its perturbation during chronic inflammation.
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Dr. Manasi Ram Memorial Award (ISCB)
SARIKI SANTHOSH KUMAR
Department of Biological Sciences, Indian Institute of Science Education
and Research, Bhopal, India
Title: A novel link between cell wall integrity and flocculation regulated
by yeast SEN1

In literature little is known about the regulation of flocculation phenotype in yeast Saccharomyces
cerevisiae. In this study we tried to show the role of CWI pathway in regulation of FLO gene
expression and flocculation phenotype using Sen1 strains. Cell wall and heat stress up regulates FLO
gene expression. All the flocculating mutants are showing cell wall defects. We also tried to show
physical interaction between Sen1 and Tup1-Cyc8 repressor complex in regulation of FLO gene
expression using ChIP.

ISCB Award
SHIVRAJ M YABAJI
Division of Microbiology, CSIR- Central Drug Research Institute, Lucknow,
India
Title: Mycobacterial ESAT-6 regulates macrophage Prdx-1 through p38 MAPK
for intracellular survival
ESAT-6 is a mycobacterial secretory protein which regulates host factors and subverts host
defense in various ways. During an extensive course of study we tried to dissect the additional
functions of ESAT-6 protein. We elaborated that this secretory protein regulates multiple host
proteins which have been identified by 2DE-MALDI-MS/MS analyses. The protein, Prdx-1 which
has been identified through this process was subjected for further experimentation. Prdx-1 is an antiapoptotic protein which is upregulated in response to ESAT-6 specifically by activating p38 MAPK
followed by increased NRF-2 phosphorylation and nuclear export. Inhibition of Prdx-1 expression in
SB203580 treated J774.A1 cell confirms that ESAT-6 use p38 MAPK for up-regulation of the
protein. The reduced bacterial entry and intracellular survival of mycobacteria in correlation with the
Prdx-1 knockdown suggest that Prdx-1 is one of the crucial host factors involved in the intracellular
phase of mycobacterial infection.

ISCB Award
NIKHALA SHREE S
School of Chemical and Biotechnology, SASTRA University, India
Title: Human in vitro cellular model to demonstrate the effect of a proteoglycan
peptide in alleviating post-operative fibrosis glaucoma
Glaucoma, a multi-factorial progressive optic neuropathy, is characterized by loss of visual field
and retinal ganglion cells. However, the post-operative scarring remains the major obstacle in
achieving long-term surgical success. This study is to develop an in vitro cellular model for Glaucoma
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Filtration Surgery (GFS) and to establish the role of lumican peptide in preventing post-operative
fibrosis. Our findings on anti-fibrotic roles of this peptide, may lead to future alternative strategies for
management of post-operative fibrosis as peptide therapeutics are recognized as highly selective,
efficacious, relatively safe and well tolerated.

ISCB Award
KARISHMA BAKSHI
Department of Life Sciences, Shiv Nadar University, Noida, India
Title: Novel complex of HAT protein TIP60 and nuclear receptor PXR promotes
cell migration and adhesion
PXR (Pregnane Xenobiotic Receptor) is a nuclear receptor which is considered as a master
regulator of xenobiotic metabolism. PXR gets activated via ligand dependent manner. PXR undergoes
several kinds of post-translational modifications, which lead to crosstalk between signaling pathways
and regulation of the functional dynamics and behavior of PXR. In our present study, we have
dissected the mechanism of unliganded PXR activation and functional dynamics by TIP60 dependent
acetylation. We described the sites of interaction of PXR with TIP60 and thus TIP60 mediated
subcellular dynamics of PXR. Also, we have found TIP60 mediated acetylation site of PXR. This
novel complex is independent of ligand. Further discovered TIP60-PXR complex promotes cell
migration and adhesion, which might lead to their involvement in physiological or pathophysiological
conditions.

ISCB Award
SHALAKA PATIL
Department of Biology, Indian Institute of Science Education and Research, Pune,
India
Title: Role of lamin B receptor in chromsomal instability

Lamin B Receptor (LBR) is an inner nuclear membrane protein. LBR is largely involved in
heterochromatin organization at the nuclear periphery at interphase and is one of the nuclear envelope
reassembly factors. Cancer cells from several epithelial cancers exhibit chromosomal instability with
a complex pattern of chromosomal gains and losses. Recent studies have suggested the role of nuclear
envelope proteins in the maintenance of chromosomal stability. Here we investigated the role of LBR
in the regulation of chromosomal instability. We aim to extend this study to uncover molecular
mechanisms of LBR in the regulation of chromosomal instability in colorectal cancer cells.

ISCB Award
SRIKAR KRISHNA, Institute for Stem Biology and Regenerative Medicine, Bangalore, India
Title: Dynamic expression of tRNA-derived small RNAs define cellular stress
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ISCB Award
HARSH KUMAR,
Laboratory of Cellular Dynamics, Regional Centre for Biotechnology,
Faridabad, India
Title: The cellular endocytic machinery engages with the Exocyst Complex
and is required for cytokinesis
Cytokinesis is the final stage of cell division whereby a cell gives rise to two daughter cells failing
which, leads to aneuploidy. The cell experiences both endocytic and exocytic trafficking essential to
complete cytokinesis. We intend to study the role of a conserved octameric tethering factor called as
Exocyst classically known to be required for post-Golgi dependent exocytosis. Our findings have
unveiled a novel crosstalk between endocytic proteins and Exocyst complex. The interaction between
these pathways was found to be conserved in Caenorhabditis elegans and mammalian cell culture
model system. We are investigating the implications of these interactions for cytokinesis.

Journal of Bioscience Award
PARIJAT SIL
National Centre for Biological Sciences, Bangalore, India
Title: The role of non-muscle Myosins in organizing proteins at the plasma
membrane

We investigated the role of non-muscle myosins in plasma membrane organization using lipid
anchored GPI-anchored proteins (GPI-APs) and trans-membrane proteins with actin-binding domain
(TmABD). We find that Myosin I is important and specific for the nano-cluster formation of GPIAPs. In contrast, the clustering of the TmABD class of membrane proteins, that do not have a specific
lipid environment preference, is largely regulated by Myosin II activity. This is the first indication of
a general implication of non-muscle myosins in driving plasma membrane organization.

Journal of Bioscience Award
AMRITA KUMARI
Laboratory of Cellular Dynamics, Regional Centre for Biotechnology,
Faridabad, India
Title: Molecular basis for cargo switching by the nanomotor dynein during
mitosis

The molecular motor cytoplasmic dynein acts as a vehicle to ferry a variety of cargoes to the
correct destinations inside the cell. In our study, we aim to decipher the cascade of molecular events
that are triggered by the initial phosphorylation of dynein, consequently allowing it to execute its
diverse mitotic functions. Using high resolution microscopy, we show that distinct individual
phosphorylation events at specific amino acid residues affect discrete stages of early and late mitosis.
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Insights from this study can be potentially exploited to rationally design approaches to curb aberrant
cell divisions, which are a hallmark of many cancers.

Journal of Bioscience Award
JAHNAVI KULKARNI
Institute for Stem Cell Biology and Regenerative Medicine, Bangalore,
India
Title: Deciphering ribosomal heterogeneity essential for translational
regulation during cell fate transitions

In our lab, we are interested in understanding ribosomal heterogeneity essential for translational
regulation during cell fate transitions. Using mouse embryonic stem cells and fresh water flatwormsplanarians known for their regenerative ability owing to neoblasts, we addressed this question. We
performed polysome profiling to identify differentially translated transcripts between LIF and RA
treated cells. We also performed dsRNA mediated knockdown of neoblast enriched ribosomal
proteins in planaria to understand their role in translational regulation. This lead to a failure in
mounting a regenerative response. However, a detailed molecular characterization is essential to
understand the mechanism of ribosome mediated regulation in planaria.

Journal of Bioscience Award
PAUL D
National Centre for Cell Science, Pune, India
Title: APC/CCdc20 mediated degradation of Sds22 ensures precise progression of
mitosis during cell cycle

Our study deciphered that Cdc20 mediated degradation of a protein phosphatase 1 (PP1)
regulatory subunit Sds22 is essential for proper progression of prophase to metaphase transition of
cell cycle in normal cells. This finding is quite valuable in understanding the transformation process
of normal cells to malignant cells. Cdc20 (a known oncogene) is highly expressed in higher grades of
cancer. Therefore, Cdc20 might be accelerating the cell cycle progressing by facilitating degradation
of Sds22 (A tumor suppressor and cell cycle check point protein) in tumor. The findings will be
beneficial for future regenerative medicines.

IFCB Award
RITUSREE BISWAS
Institute for Stem Cell Biology and Regenerative Medicine, Bangalore, India
Title: Role of Vinculin in regulating bulge stem cell quiescence
Tissue homeostasis is maintained by a set of specialized cells, capable of long-term self-renewal
and differentiation called the stem cells (SCs). The ability of stem cells to successfully interact with
the external environment is critical for their fate determination. Two putative processes that regulate
the transfer of mechanical signals from external environment to the inside of the stem cells are, the
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cadherins mediated adherens junctions (AJ) with its neighboring cell and the integrins mediated focal
adhesion (FA) with the ECM. Vinculin, a mechano-transducing protein is found in both these
adhesion foci. This study provides us with the understanding is to how a mechanotransducer protein
like Vinculin regulates the hair follicle stem cell quiescence at the level of cell-cell junction.

IFCB Award
CHANDREYEE DATTA
Department of Microbiology and Cell Biology, Indian Institute of Science,
Bangalore
NapA (Rv0430), a novel nucleoid-associated protein that regulates a virulence
operon in Mycobacterium tuberculosis in a supercoiling-dependent manner

Mycobacterium tuberculosis (Mtb) reveals a reduction in the number of nucleoid-associated
proteins (NAPs), compared to Escherichia coli, in spite of their similar genome sizes. NAPs are
crucial for bacterial chromosome compaction, and regulation of gene expression. We have identified
and characterized a novel NAP in Mtb, NapA (Rv0430). It binds DNA in a length- and supercoilingdependent manner; prefers A/T rich DNA and protects DNA from damaging agents. It bridges DNA
and modulates DNA topology. It also has supercoiling-dependent autoregulatory activity. Since napA
is the first gene in an operon harbouring important virulence regulators (virR and sodC), this
regulation also controls the expression of the downstream genes. NapA is therefore a NAP which
controls the expression of virulence regulators in Mtb.

APOCB Award
MANALEE VISHNU SURVE
Department of Biosciences and Bioengineering, Indian Institute of Technology,
Mumbai, India
Title: Heterogeneity in expression of a bacterial pore-forming toxin governs the
tug-of-war between intracellular killing of pathogen and safe passage across
host barriers
The contribution of cell-to-cell phenotypic heterogeneity within isogenic bacteria to the outcome
of host-pathogen encounters remains largely unexplored. We demonstrate that heterogeneous
expression of pneumolysin (Ply), a pore-forming toxin, by Streptococcus pneumoniae (SPN), gives
rise to stochastic pneumococcal subpopulations during blood brain barrier (BBB) trafficking. Ply
damages pneumococcus containing vacuoles triggering recruitment of cytosolic “eat-me” signals,
galectin-8 and ubiquitin, targeting SPN for autophagic clearance. A majority of high Ply producing
SPN subset extensively damages autophagosomes leading to pneumococcal escape into cytosol and
clearance by host ubiquitination machinery. Interestingly, a low Ply producing subset persists inside
intact autophagosomes promoting its successful transcytosis across the BBB. Ply therefore acts as
both the sword and shield implying that its smart regulation ensures optimal disease manifestation.
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APOCB Award
KRITHIKA BADRINATH
National Centre for Biological Sciences, Bangalore, India
Title: Understanding the role of Snail in maintaining the undifferentiated
state of epithelial cells

The main question of the study is to understand how select cells in the entire tumour maintain their
undifferentiated state while the others differentiate. These undifferentiated cells are the ones that pose
a problem in disease relapse and poor prognosis as they can give rise to a de novo tumour. Hence,
specifically targeting this small subpopulation of cells represents one of the major challenges in
cancer therapeutics. My study shows that a novel secreted protein, Mindin, mediates STAT3
activation in a model of squamous cell carcinoma thereby maintaining their undifferentiated state in
this epithelial cancer like cell population.

APOCB Award
ANUPAMA TIWARI
Molecular and Structural Biology Division, Central Drug Research Insititute, Lucknow, India
Title: Enzymes mediating base excision DNA repair in organelles of the malarial parasite

Company of Biologists Award
DAS S
Department of Biological Sciences, Indian Institute of Science Education and
Research, Kolkata, India
Title: nPIST: A novel actin binding protein in Purkinje cell post-synaptic
density cluster
PIST, a trans-Golgi protein, is ubiquitously expressed in all tissue types whereas its neuronal
isoform nPIST is exclusively found in different brain regions. Both isoforms are known to regulate
translocation of plasma membrane destined proteins. In silico analysis of nPIST revealed presence of
several putative WH2-like domains. Experimentally each WH2-like domain showed actin binding
capability. Presence of several WH2-like domains makes nPIST proficient in stabilizing F-actin
filaments in vitro. In vivo, ectopically expressed nPIST causes abnormal accumulation of actin. Thus
nPIST is a novel actin binding protein that might mediate cross-talk between actin cytoskeleton and
vesicular trafficking machinery.

Company of Biologists Award
SAMEER SALUNKE
Tata Memorial Centre, Advanced Centre for Treatment Research and Education in Cancer, Navi
Mumbai, India
Title: Inhibition of novel GCN5-ATM axis restricts the onset of acquired drug resistance in
leukemia
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Raman Trust Award
MORITA RIKURI
Graduate School of Life and Environmental Sciences, University of Ksukuba,
Japan
Molecular properties of the alpha-actinin Ain1 that functions specifically in the
contractile ring of fission yeast

We investigated the actin-bundling protein Ain1 that works on the contractile ring in the fission
yeast. Ain1 binds weakly to F-actin compared with other actin-binding proteins. Ain1 may keep the
contractile ring dynamic. The calcium insensitive EF-hand motif is needed for localization and
function in vivo but not in vitro. Two calponin homology domains have different roles. CH1 is
important for the affinity to the F-actin, whereas CH2 is essential for the specificity to the contractile
ring.

Raman Trust Award
DEVIKA ANDHARE
Indian Institute of Science Education and Research, Pune, India
Title: Numb is a membrane active clathrin adaptor

Journal of Cell Biology Award
RAY M
Department of Zoology, Banaras Hindu University, Varanasi, India
Title: Elevated activated Ras signaling in the eye discs of Drosophila has global non-autonomous
consequenses by regulating ecdysone synthesis in early pupae via Dilp8 signal peptide

Journal of Cell Biology Award
VAIRAVAN LAKSHMANAN
Institute for Stem Cell Biology and Regenerative Medicine, Bangalore, India
Title: Ending the message right: Polyadenylation centered gene regulation
in planarian stem cells and regeneration

Posttranscriptional gene regulation is a complex process mostly dictated by regulatory elements in
3’ untranslated regions (UTRs). Cleavage and polyadenylation of pre-mRNA is essential for
maturation of eukaryotic mRNA and defines the 3’UTR region. 3’UTR centric gene regulation in
stem cells are very poorly understood. We used Schmidtea mediterranea as model system and
annotated 3’UTR using genome wide techniques. We showed that polyadenylation could regulate
cell/tissue specific expression of mRNA and gain/evade miRNA based gene regulation. We identified
two proteins (PAP, Cstf50) from well-conserved cleavage/polyadenylation machinery that might play
an important role in planarian stem cell maintenance and regeneration. This alludes to the possibility
that generic polyadenylation machinery can have additional cell-type specific function and targets.
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AAAS Award
ABHISHEK TIWARI
National Institute of Research in Reproductive Health, Mumbai, India
Title: Dynamics and regulation of E cadherin expression in mice uterine
epithelium
The endometrium is the inner lining of the uterus where the embryo sticks to
initiate pregnancy. For this purpose, the endometrial lining must be able to receive the embryo and
any defects in this process can lead to pregnancy failure. As a part of my internship, we discovered
that a protein called E cadherin is present in high amounts in the mouse endometrial lining at the time
when it has to receive the embryo. This gain was due to the simultaneous action of ovarian hormones.
Interestingly levels of E cadherin reduced dramatically in receptive endometrium when the embryo
was actually implanting indicating that E cadherin is not required during embryo implantation.

Springer Award
VIBHA SINGH
Indian Institute of Science Education and Research, Pune, India
Title: Adhesion-dependent Arf1 activation regulates microtubule-dependent
Golgi organization and function.
We report existence of a novel integrin mediated adhesion-Golgi pathway in multiple anchorage
dependent cell lines. We found this regulation to be very rapid and reversible. Downstream of integrin
mediated adhesion, activation of Arf1 (small GTPase) recruits motor protein Dynein that walks along
intact microtubule strands bringing disrupted Golgi objects towards minus end of the cell, which
results in an organized Golgi phenotype. Our studies also provide insight into functional consequence
of such a regulation to Golgi processing (glycosylation). Further investigation could elucidate
implication of such a pathway and its role in mitotic Golgi fragmentation and in cancer
pathophysiology.

CCMB-ICCB Award
SHAH A
Laboratory of Cell Signaling, Centre for DNA Fingerprinting and Diagnostics, Hyderabad
Title: IP6K1 regulates P-body formation by modulating expression levels of mRNA decapping
proteins

CCMB –ICCB Award
SAHU PK
Department of Biological Sciences, Indian Institute of Science Education and
Research, Bhopal, India
Title: GPI anchor remodeling is a major target of Cantharidin in
Saccharomyces cerevisiae
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GPI-anchored protein sorting is an essential process in eukaryotes. GPI-anchored proteins regulate
various biological functions such as cell to cell communication, adhesion, endocytosis, receptor
signaling, complement system, etc. Targeting an essential pathway provides the maximum gain to
anticancer therapy. Our study reveals the potent anticancer activity of the natural product cantharidin
is mainly due to perturbation in GPI-anchored protein sorting; where the small molecule specifically
targets the Cdc1 (Human: PGAP5) activity during GPI-anchor remodeling. Moreover, the study finds
ethanolamine as a strong antidote against cantharidin. These phenomena can be further explored in
virus and protozoan parasites which utilize GPI-anchored proteins for virulence.

CCMB-ICCB Award
ANIKETH BISHNU AB
Imaging Cell Signalling & Therapeutics Lab Advanced Centre for Treatment
Research and Education in Cancer, Navi Mumbai, India
Title: ‘BRET’ based monitoring of the dynamic nature of RTK/PI3K/AKT
signalling pathway

RTK/PI3K/AKT signalling regulates several cellular properties in normal and cancer cells. Current
assays are inadequate for dynamic real time monitoring of AKT/RTK in ovarian cancer cells(OVCA).
Thus we engineered a Bioluminescent Resonance Energy Transfer (BRET) based sensor for detection
of phosphoinisitol-(3,4,5)-phosphate production as a surrogate for AKT activation. The efficiency of
this sensor to monitor ligand induced AKT activation was validated in A2780 and MCF7 cells. This
sensor was used to dynamically monitor IGF1R expression and AKT activation during acquirement of
chemoresistance in OVCA. In future this sensor can be used for high-throughput screening of
inhibitor/activator against RTK/AKT for various disease and cancer.

CCMB-ICCB Award
CHINKY SHIU CHEN LIU
Translational Research Unit of Excellence, CSIR-Indian Institute of Chemical
Biology, Kolkata, India
Mechanical cues are critical for T cell activation

T cell receptor (TCR) mediated signalling is crucial for an effective adaptive immune response.
The TCR recognises peptides (antigens) bound to major histocompatible complex molecules (MHC)
on antigen presenting cells that lead to T cell activation. This TCR-peptide MHC interaction is
accompanied with the generation of mechanical forces at the immune synapse which contribute
towards optimal T cell activation. In this study, we have explored the role of a recently discovered
mechanosensor, Piezo1, that senses and relays mechanical cues to the TCR complex by inducing
cortical cytoskeletal reorganisation, leading to optimal T cell activation.

16

CCMB-ICCB Award
SANJAY KR KUREEL
Department of Chemical Engineering, Indian Institute of Technology, Mumbai, India
Title: Designed two-dimensional Culture System Maintains Stemness
For tissue engineering, therapeutic medicines and clinical applications, we need a large number
and continuous supply of Mesenchymal stem cells (MSCs). When human MSCs are cultured on tissue
culture plates in long term passages, they lose their multilineage potential and self-renewal ability. In
last decade many studies have shown that mechanical properties of microenvironment specifically
stiffness guide the stem cell fate. here we developed a soft substrate based novel culture system to
expand MSCs without affecting their stemness. Our work will help to store and it will help in tissue
engineering, regenerative medicine, cell therapy, and inflammatory diseases.
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ART IN CELL BIOLOGY

NISHA
Department of Genetics, University of Delhi South Campus, Benito Juarez
Road, New Delhi-110021, India

The image represents Futsch (Green) stained and DAPI (Red) counter-stained stage 17 wild-type
Drosophila embryo. Futsch is a synaptic microtubule regulatory protein that requires for dendritic and
axonal development in Drosophila. The image distinctly shows the spatial arrangement of fully
developed thoracic (T1-T3) and abdominal (A1-A8) neuromeres (from left to right of the embryo).
Further, branching of the neurons from ventral nerve chord is distinctly visible in the image. This
specific image was chosen to demonstrate the informative and beautiful expression pattern of Futsch
in peripheral and central nervous system during Drosophila embryogenesis.
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DNYANESH DUBAL
Indian Institute of Science Education and Research, Pune, India

Drosophila Larval Brain: This confocal image of single optic lobe (left) of Drosophila
melanogaster shows beautiful arrangement of neural stem cells (round & red) by anti-Miranda
staining and their differentiated progenies (cyan blue) marked by anti-Elav and anti-GFP antibodies.
Whole mount immunostaining was performed on Drosophila larval brain. I chose this particular
image because of its striking resemblance with beautiful peacock feathers (right).
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SUKANYA GAYAN
Institute of Bioinformatics and Biotechnology, Pune, India

Skeleton of a HT1080 spheroid: The cytoskeletal structure of fibrosarcoma (HT 1080)
multicellular spheroid is analyzed after cytochalasin B treatment. Inhibition of actin polymerization
led to a skeleton like structure of the spheroid. The exact reason for this phenomenon is yet to be
found. It would be interesting to know the implications of actin polymerization in terms of the cell to
cell interaction and formation of a multicellular structure.
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SHEKHAR KEDIA
Indian Institute of Science, Bangalore, India

Lateral diffusion of single pass transmembrane protein on neuronal membrane: This image is
obtained by single particle tracking photoactivation localization microscopy from a sequence of
20,000 images of sparse single molecules on a DIV14 mice hippocampal pyramidal neuron. The
trajectories represent the individual trajectories longer than 6 frames (50 Hz) of activated single
photoconverted Eos molecules. Inset: regions of interest (ROI) at a higher magnification. Outline
(red) indicates the dendritic shaft of a single neuron.
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BHUTDA SMITA ASHWINBHAI
Indian Institute of Technology, Mumbai, India

Cellular Architecture of Human Brain Endothelium: Human Brain Endothelium cell stained with
Alexafluor 488 conjugated phalloidin (Green), Mitrotracker (Red) and DAPI (Blue) for nucleus. The
image depicts cellular framework via actin cytoskeletal (Green) and evenly distributed protrusions all
over the cell edges. These actin protrusions facilitate cell adherence to the extracellular matrix. Also,
red thread like granular structures represented inside the cell illustrate mitochondria concentrated in
nuclear region. This image is being chosen because it nicely shows all the majorly required building
blocks to architect cell. (Scale Bar- 5μm)
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THE 9TH PROFESSOR JYOTIRMOY DAS MEMORIAL LECTURE

This

lecture is in the memory of Prof. Jyotirmoy Das who made
pioneering contributions in Vibrio cholerae research. He worked on
elucidation of genetics of cholera phages, physical and genetic maps, repair
processes and stress biology of Vibrio cholera. He did his B.Sc. and M.Sc.
in Physics from Calcutta University followed by Ph.D. in Biophysics from
the Baylor College of Medicine. He returned to the country in 1978 joining
Bose Institute and then moving on to Indian Institute of Chemical Biology
and finally became its Director in 1995. He remained in this position till his
Prof. J. Das
passing away in July 1998. Since its inception there has been eight
memorial lectures by eminent scientists viz., Profs. P. Balaram (2001), M.R.S. Rao (2003), P.P.
Majumdar (2006), V. Nagraja (2007), A Surolia (2009), M.Vijayan (2011), Kanury V S Rao (2013)
and J S Tyagi (2015).
The 9th memorial lecture was delivered at the International Congress of Cell Biology by Dr. Alok
Bhattacharya, Professor in the School of Life Sciences and in the School of Computation and
Integrative Sciences at Jawaharlal Nehru University, New Delhi. Prof. Bhattacharya is highly admired
as a teacher, mentor and researcher.
Prof. Bhattacharya obtained his Master’s degree in Chemistry from Indian Institute of Technology,
(IIT, Kanpur) and his Ph.D degree in Life Sciences from Jawaharlal Nehru University. In 1972 he had
joined JNU as the first batch of M.Phil/Ph.D student in Life Science. He carried out his post-doctoral
work in USA at National Cancer Institute and Harvard Medical School before returning to India. On
his return he spent a few years at the All India Institute of Medical Sciences, New Delhi and Tata
Research Development and Design Centre, Pune and finally joined Jawaharlal Nehru University as an
Associate Professor.
At JNU Professor Bhattacharya established a research group working in the area of immunology
and infectious diseases particularly understanding the immune response to pathogens at the molecular
level. He later developed a research program on Amoebiosis an intestinal disease highly endemic in
India and one of the neglected tropical diseases. He also set up one of the first teaching and research
programs on Bioinformatics and Computation Biology in India.
Prof. Bhattacharya’s research interest spans from
understanding the role of phagocytosis in survival and
pathogenesis of the parasite Entamoeba histolytica,
investigating signaling systems that initiate proliferative
response in the parasite to studying genome evolution based
on comparative genomics. His group has identified a novel
calcium binding protein that participates in chromosomal
segregation and several novel proteins that are involved in
phagocytosis and worked out tentative pathways linking
initiation of signaling with actin dynamics. These are just
two examples of the several findings from his group. Professor Bhattacharya’s group has also
developed algorithms for identifying genomic variations and patterns from both fully assembled
genomes as well as from short read sequences derived from Next Generation sequencing platforms
and used these for genome classification and phenotype to genotype correlations.
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Prof. Bhattacharya has contributed immensely for advancement of science in the country by
mentoring young students and researchers. He has been on several Grant Review Panels and Research
Committees including INSPIRE and FIST programs of the Department of Science and Technology
and thus helped attract talent to science as well build infrastructural requirements in Universities
which are cradles of innovation and knowledge. He has also been a consultant to various companies.
In the era of ‘Big-data’. Prof. Bhattacharya is part of the team spearheading the Supercomputing
Mission of India and chairs the Application Group of this mission.
Prof. Bhattacharya has received several National and
International Recognitions for his contributions that include
the Robert McNamara Fellow of the World Bank, Rockefeller
Biotechnology Career Development Award, Shanti Swaroop
Bhatnagar award, Aryabhatta Medal. He is a Fellow of the
Indian Academy of Sciences and Indian National Science
Academy. He has served as Vice President of the Indian
National Science Academy.
Prof. Bhattacharya shared some of his recent work on Entamoeba which is nicely summarized in
the abstract of his talk which is presented below.
Abstract
Signalling Mechanisms during Cell Proliferation and Phagocytosis in the Protozoan Parasite
Entamoeba histolytica
Alok Bhattacharya
School of Life Sciences, Jawaharlal Nehru University, New Delhi, India.
The protist parasite Entamoeba histolytica is the etiological agent of amoebiasis and ranks third
among parasites that are responsible for death in humans. E. histolytica trophozoites are highly
motile invading epithelial tissues and extra intestinal organs through blood vessels. It takes up
erythrocytes, immune cells, non-immune cells and commensal bacteria. Phagocytosis and high
motility of trophozoites are due to its active cytoskeleton machinery that plays an indispensible role in
its survival and virulence. Moreover, one tetra nucleated E. histolytica cyst undergo a round of
replication to eventually produce eight trophozoite cells. Our knowledge about mechanism of cell
proliferation in this organism is rudimentary. Our laboratory is interested in deciphering the
signalling cascades that are involved in phagocytosis and cell proliferation. Since blocking
phagocytosis also inhibits cell proliferation there appears a common link between these two
processes. We have studied phagocytosis using either red blood cell or Chinese Hamster Ovary cell
uptake as models. Calcium ions play a major role in both phagocytosis and cell proliferation.
However, the mechanism of Ca2+-signalling in E. histolytica is not understood as many of the key
regulators have not yet been identified. E. histolytica encodes a number of multi EF-hand Ca2+sensing calcium binding proteins (EhCaBPs) and it is believed that some of these proteins may be
involved directly or indirectly in phagocytosis and cell proliferation. Moreover, there are non EF
hands containing calcium binding proteins, for example, proteins that carry C2 domain which
participate in the process. In addition a family of trans membrane protein kinases that are involved in
cell proliferation, has been described. Here I will present a summary of our current understanding of
the mechanism of phagocytosis and cell proliferation in E. histolytica based on the work done in our
laboratory. Our results suggest a unique mechanism of phagocytosis involving directly CaBPs, not
seen in any other system and provide a glimpse of signal transduction pathways in this early
branching eukaryote.
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REMEMBERING THE DOYENS OF CELL BIOLOGY
from bone marrow or whole blood cultures was
still considered tough, Cytogenetics Lab of BHU
was a leading lab in India with due international
recognition. Lalji’s Ph.D. was on the evolution of
sex chromosomes of snakes, under the tutelage of
Prof. Ray-Chaudhuri. His work on the Wchromatin, role of heterochromatization in the
origin of W-chromosome and of the large,
heterochromatic W sex chromosome in the
poisonous krait, Bungarus caerulius, were
pioneering researches which paved the way for
the discovery of first W-specific DNA from the
banded krait. Bkm (Banded krait minor), as this
DNA fragment was called, was a microsatellite
comprising GATA repeats. Discovery of Bkm
was done by Lalji in Ken Jones’s lab in the
Institute of Animal Genetics, Edinburgh, UK.
Since the labs in Zoology Departments in BHU
and Calcutta University, where he moved with
Prof. Ray-Chaudhuri after his PhD, were not
equipped to carry out molecular work, Lalji had
gone to Edinburgh on a Commonwealth
Fellowship. He imported the banded kraits from
India, isolated DNA and separated the Wchromosomal DNA with ultracentrifugation as a
minor satellite peak in the female. Using in situ
hybridization technique, which had been
developed by Ken Jones (independently of Pardue
and Gall in USA), they showed that the Bkmcognate sequences were ubiquitously present
among vertebrates, including human. Bkm
uncovered the mystery of the XXsxr sex-reversed
male mice showing translocation of a tiny piece of
Bkm-bearing Y- on to the X-chromosome. Of
course, later studies clarified that Bkm had no role
in the testis determination in mammals, and that
another Y-resident gene, Sry, regulated the
formation of testis.

Lalji Singh: A Friend and Guide

Lalji

Singh, my
senior in the lab in
my student days,
former Director of
CCMB and Vicechancellor
of
Banaras
Hindu
University,
his
th
alma-mater, passed away on 10 December, 2017
with his ‘boots on’, literally and factually. He had
spent a few days at his home in Jaunpur, attending
a marriage in his family, and was at the Varanasi
airport on way to his professional home of nearly
three decades, Hyderabad, when he was struck
with a cardiac attack. He was rushed to the BHU
hospital where he breathed his last at around 9.30
pm. I came to know of it through a phone call from
a friend at CCMB, but his nephew, who was with
him, told me that he was alert, cheerful and
hopeful of all going well until about the last hour
of his life. That is what he always was, alert and
hopeful. He was much more, extremely hard
working, infectiously cheerful, and a great
visionary. He was proud of himself, his work, his
place of work, and of his ideas which soared high,
but achievable under his control.
I entered the Cytogenetics Lab of the
Department of Zoology in July 1969 for my Ph.D.,
having obtained my M.Sc. degree from the same
department. The lab was headed by the venerated
Prof. S. P. Ray-Chaudhuri, the then Head of the
Department, and one of his most energetic and
talented students, Tikaram Sharma, was a faculty.
I enrolled for Ph.D. with the latter as his first
student. There were three seniors in the lab, Sen
Pathak (Faculty in MD Anderson Hospital, USA),
Surabhi Kakati (Roswell Park Memorial Hospital,
USA) and Lalji Singh, who was the junior most, 3
years senior to me. He had conducted a few of our
practical classes and even took a few lectures
when we were doing special paper in
Cytogenetics. Hence I called him ‘Sir’. Ours was
a chromosome lab, concentrating on vertebrates,
including human. Since chromosome preparation

Lalji Singh returned from Edinburgh in the late
1980s to join a newly built CSIR lab, “Centre for
Cellular & Molecular Biology” in Hyderabad. Dr
P. M. Bhargava, who established and nurtured
CCMB as its first Director, had a great eye for
young talent whom he appointed and supported to
the hilt. His association proved a real boon to
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Lalji’s penchant for tireless work, and Bkm
proved that tool which made him the “father” of
DNA fingerprinting in India. Not only that he used
it for his own science but also got DNA evidence
as legally admissible in Indian legal system. It was
no mean achievement; it demanded confidence on
the efficacy of DNA technology, and exemplary
grit and determination to step out of the “Ivory
Tower” and stand up to the rough & tumble of the
court life. He helped in solving important court
cases providing DNA evidence. One of the much
talked about cases investigated was that of the
assassination of Rajiv Gandhi, former Prime
Minister of India. DBT-funded Centre for DNA
Fingerprinting and Diagnostics (CDFD) in
Hyderabad was initiated by him with the objective
of harnessing the benefits of DNA technology in
day-to-day life. The same zeal and mission
governed his establishing LACONS, the lab for
conservation of biodiversity, especially of the fast
dwindling populations of large animals such as
Cheetah, Lions and others, as an accessory of
CCMB. He persevered with this mission till the
end of his life. As the Director of CCMB, he
brought human Genomics at the forefront of
Indian science focusing on peopling of the Indian
subcontinent, and also on molecular etiology of
diseases. Using an ingenious approach of
allowing college level students from various parts
of the country to CCMB to work on molecular
resolution of human populations from different
regions of India, he made a bio-bank of human
DNA samples and used it to understand the origin
and dispersal of human. His work made a strong
case for India as the first stop-over of the modern
human after leaving the African shores. While
their conclusions remain a matter of debate in
scientific world, in one stroke he managed to
attract young minds to DNA technology and its
myriad use in human welfare, health being one of
the most important. In fact the declared objective
of the Genome Foundation, of which he was
presently the Managing Director, was to place
DNA technology in the service of mankind. In
recognition of his scientific contributions in social
domain, he was decorated with Padma-shree by
the Government of India.

Recollection of my association with him of 50
long years starting from my M.Sc. and his Ph.D.
days floods mind with a rush of memories. I met
him first as my teacher, and that he remained all
through even though with time we were more
friends. After his classroom lecture on the
evolution of sex chromosomes, I requested him
for some reading material. He passed on to me,
rather stealthily, a book on the condition that it
would be returned before 10.00 am next day. I
read the book through the night and returned
before the deadline. While inducting me in the lab
Prof. Ray-Chaudhuri told me that I was entering
an academic family as its youngest member. Lalji
Singh was the busiest scholar at that time in the
lab, and the most serious, most influential and
always present. Regardless how early I reached
the lab and how late I left it, Lalji Singh was there.
An effort to fit into this regimen meant letting go
of some of the dearest things in life, evening
outings with class mates (who had joined other
teachers for PhD), occasional cine going, and
being on the play ground to see some good
matches. But this gave me ample time to see how
Lalji Singh would prepare chromosomes and
perform other experiments. While I was
struggling with chromosome preparation from
marrow of femur bone and testis of rodents, Lalji
Singh would make beautiful preparations from
marrow of very thin ribs of snakes. I would watch
with envy mixed with thrill how patiently he
would flush the marrow from some 20-30 ribs into
a tube. His fearlessly drawing of blood from live
cobras, kraits or vipers would leave me awestruck.
Soon that envy, if there was one, and awe
transformed into admiration and friendship. We
would go on trips together to catch snakes (he) and
rodents (me). An event compels narration. Every
evening I used to go from the lab to some fields to
lay traps for catching rats and bandicoots, to
collect them back in the morning. On one such
evening when it had grown quite dark, I fell into a
ditch dug the same morning in the University with
no warning signs. I pulled myself and the bicycle
with some difficulty. As I reached the lab, Surabhi
di gave me a horrified look asking what had gone
wrong. Only then I realized that my shirt had got
torn and blood was oozing from some bruises. But
26

horror of horrors, I had dropped my fountain pen
in the ditch. As I rushed back to the spot to gather
it I found another victim in there. Lo and behold,
this time it was Lalji Singh! However, I was so
obsessed with my pen that I asked him to search it
in the ditch! He admonished me, for rather than
helping him come out I was worried about my
pen. I did assist him in coming out of the ditch. He
would laughingly narrate this incident in our
friends’ circle when in the best of mood. In the
summers of 1980 I happened to be in Britain to
attend the Oxford Chromosome Conference,
famously organized by Darlington, the doyen of
chromosome biology. Obviously, I went to
Edinburgh to stay with his family for a few days.
He already had his first son, Abhishek, and Mrs
Singh was in family way for the second. Those
days I was in Berlin as an Alexander von
Humboldt Fellow. Besides taking me around to
visit different places in Edinburgh he took me
shopping to help me buy good suits and jackets to
remain decently dressed and protected from the
severe European winters. In 1988, when I and my
wife, Mercy Raman, were both out of India, I lost
my father and we had rushed back. Lalji’s letter of
condolence was really one that gave me solace in
tough time. He advised me particularly to take
good care of mother.

sentence I sensed was but an expression of that
partiality. I had no inkling that it was our last
meeting. A couple of days after his death, I came
to know from the University that he was indeed
appointed to examine Ph.D. thesis of my student,
and that it was already packed for dispatch when
the news came.
The news of his death was a shocker that left
me numb in disbelief like many of his close
associates and family. I miss him as do many of
those whose life he touched. His foot-prints on the
sand of time will endure.
Rajiva Raman
Professor Emeritus
Cytogenetics Laboratory
Department of Zoology
Banaras Hindu University, Varanasi, India
Email: rajiva.raman@gmail.com

In science too our paths crossed quite often.
When I began to work on the sex chromosomes
and sex determination in the common Indian
garden lizard, Calotes versicolor, he was the
biggest skeptic who maximally questioned our
results. Satisfying him required more and critical
work which helped us a great deal. He examined
quite a few of the sex chromosome/determination
related Ph.D. theses of my students. In fact when
I met him last in June, 2017, I discussed with him
some of the conceptual dilemma that C. versicolor
had thrown at us, and sought his consent to
propose his name in the panel of examiners for the
Ph.D. thesis of a student. As always, he willingly
agreed to it. As I was leaving him that afternoon
he said “I am glad that you retain excitement in
your work as much as in your younger days”. I
was happy at meeting him after a long gap, and
knowing that he was partial to me, his parting
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chaired. Dr. Bhisey, along with late Dr. Shyam S.
Agarwal, was instrumental in formulating the
ICMR guidelines for stem cell research and
therapy.

Dr. Avinash Bhisey

Dr.

Avinash
Bhisey, known to his
innumerable friends as
Raju Bhisey was a
postgraduate
in
Zoology from the
University of Bombay
with specialization in
Cell Cytology as it was
then called. He Joined the Cancer Research
Institute as post graduate student on a fellowship
from the Government of Maharashtra, in1959. He
worked with the famous cell biologist of the time
Dr (Mrs) Kamal J Ranadive and obtained a PhD
degree. Early in his career Welcome Trust
fellowship enabled him to work in the laboratory
of Prof. Jack Ambrose, at the Chester Beatty
Research Institute in London. This association
made a lasting impression on his mind.

He rose to the highest level as the Director of the
Cancer Research Institute and retired in 2001. In
1998, Dr. Bhisey was entrusted with the
responsibility of planning and establishing the
new Advanced Centre for Training, Research and
Education in Cancer (ACTREC) at Navi Mumbai
by the then chairman Dr. R. Chidambaram, and
later Dr. A Kakodakar, Chairman, Department of
Atomic Energy commission. ACTREC owes its
existence entirely to his tireless efforts as its
Project Director.
He was associated with the Indian Society of
Cell Biology (ISCB) since its beginning and thus
played a significant role in its growth and
development. He organized the 2nd All India Cell
Biology Conference at CRI in 1979 and 1997. He
served a member of numerous Executive
Committees, Secretary (1987-88), Vice-President
(1985-86) and President (1991-1992) of ISCB at
different times. He attended nearly all the Cell
Biology Conferences and thus guided not only
policies and directions of ISCB, but also helped
many young investigators through his involved
and positive interactions during and after their
presentations. Some of you would remember his
lighted hearted, erudite comments before the
closure of many cell biology conferences.

A technosavvy individual, Dr. Bhisey was
responsible for developing and establishing many
facilities and departments like the Animal
Facility, Computer Sciences and Bioinformatics
Department, Photography, and tools and electrical
workshop to name a few. Dr. Bhisey tackled
problems in Cell Biology with many sophisticated
approaches and used a variety of advanced
techniques such as cell fusion, cinematography,
electron
microscopy,
flow
cytometry,
immunocytochemistry and confocal microscopy
to understand the changes occurring at the cell
level during development and progression of
malignancy. He mentored and guided a large
number of students, many of whom are well
established scientists in India and abroad.

Dr. Bhisey, besides being an accomplished
scientist, had many varied interests. He was fond
of music, Marathi theatre, cinema, carpentry,
wine-making, travelling and photography. He was
a selfless, intelligent, caring person, loved and
revered by all.

Dr. Bhisey was Vice-President of the AsiaPacific Organization of Cell Biology (1991-93)
and a member of Governing Body of the
International Federation of Cell Biology (1992).
He was an acclaimed international Indian scientist
who had worked as a visiting scientist in many
International cancer research and cell biology
laboratories in different parts of the world. He was
a Member on expert panels of several National
and International committees, many of which he

True to his name, Avinash, an indestructible
Soul, he has left an indelible mark on Indian
science. The void left by his demise cannot be
filled.
Rita Mulherkar
Hon. Director & Vice President
Moving Academy of Medicine and Biomedicine
2nd Floor, Rainbow Baner, Pune, India
Email: mulherkar@gmail.com
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tea gardens and snow peaks is the place where T
Sharma (TS) who died on 26thMay, 2018 was born
on 29 March, 1935 to Smt. Abachhara and Shri
Gangadhar Sharma. He spent his childhood and
schooling in Darjeeling which is world famous for
tea, its panoramic views of the Kanchanjunga
range, sun rise from Tiger Hill, Sun set from
Kurseong and the heritage Toy Train but he was
more interested for higher education, research and
development in science and technology in the
region and to make it a place of pride, prosperity
and progress.

Prof. Tikaram Sharma
A biologist who showed the role of
heterochromatin in speciation and discovered
differential radiosensitivity between male and
female

Prof.

Tikaram
Sharma was a major
contributor in the
development
of
modern
animal
cytogenetics
and
molecular genetics
in
India.
He
pioneered to transform the chromosome biology,
specifically the role of heterochromatin in
evolution from simple karyotyping and
chromosome banding to hybridization studies and
molecular dissection of heterochromatin leading
to demonstration of how the non-coding AT or
GC rich repeat sequences can play a critical
functional role in sex chromosome evolution and
speciation in mice. He also contributed
significantly in radiation and chemical effects on
chromosomes and their fate in future generations.
In a publication in ‘Nature’ it was shown first time
a differential radiosensitivity between male and
female, the males being highly sensitive to Xrays.
In recognition to his significant
contribution, he was selected as lone expert
Principal Investigator from whole of India to
participate in an International Atomic Energy
Agency (IAEA, Vienna) commissioned a 12country international collaborative project to
assess the effects of low dose radiation with the
main aim of developing biological dosimetry for
radiation risk assessment in humans.
Prof
Sharma is the first Indian of Nepali origin from
whole of North-east India including North Bengal
and Assam to become a Professor of Central
University and elected to be a most prestigious
Fellow of Indian National Science Academy, New
Delhi.

He was the 5th among 7 brothers and 3
sisters. Eldest brother Capt. Laxman Sharma was
the ADC to the first president of India, Dr
Rajendra Prasad. TS, however, faced a lot of
hardship as a child growing up, worked in a family
farm, sold milk and taught tuitions to
underprivileged children, yet he got several merit
scholarships, which helped him to pay for his
school and college fees.
He did his B. Sc. (Hons.) from the most
prestigious Cotton College of Guwahati, Assam
and stood 1st class 1st. He also secured 1st class 3rd
position in M. Sc. from Calcutta University. He
joined Ph D with renowned Prof S P RayChaudhuri who worked several years with Prof H
J Muller, a Nobel Prize winner, who showed for
the first time that X-ray can cause gene mutation.
TS later moved to Banaras Hindu University
(BHU) with Prof Raychaudhuri who joined as
Professor and Head of the Department of
Zoology. TS got his Ph. D from BHU in 1967
under the guidance of Prof Ray-Chaudhuri.
He married to Dr. (Mrs) Vishnu Kumari
Sharma, MA in Psychology and Literature, B Ed,
Ph D who later served as faculty at Banaras Hindu
University and North Bengal University for over
30 years. They both supported their entire
extended family financially, socially and
emotionally. He had two sons, the older one,
Suvasish Sharma, who did his B Tech in
Computer Science and MBA from University of
California, Berkeley and specialized in
Information
Technology
and
Artificial
Intelligence. He lives in California with his wife

A beautiful small hilli village, St.Mary’s Hill
at Kurseong, the famous hilli railway station for
the world heritage Toy Train to reach the world
famous Darjeeling, with spectacular landscape,
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Ms Rashana Rauniar and two children. Younger
son, Sushant Sharma, B Tech in Chemical
Engineering and Masters in Computer Science
and works as a Software Engineer, IT Consultant
and Entrepreneur. He lives in Siliguri (West
Bengal) with wife Ms Zina and son Vihaan along
with mother, Mrs Vishnu Sharma.

my permanent teaching job at IIT School,
Kharagpur. He asked me to work on the effects of
X-ray on Muntjac chromosome, as compared to
human and other mammals which was an IAEA
sponsored international collaborative project of
which he was a PI. In 1977, all senior cell
biologists, cytogeniticists and geneticists of India,
decided to form Indian Society of Cell Biology
and the first All India Cell Biology conference
was organized at BHU and TS was chosen as its
Organizing Secretary. Within one year of my
joining Ph D, towards the end of 1977, he decided
to join North Bengal University, Siliguri,
Darjeeling, West Bengal as Director & Chairman
of newly created Life Science Department. After
about 2 years, in February 1979, he asked me to
join him at North Bengal University to establish a
new Cytogenetics cell genetics Lab in North
Bengal Medical College, Siliguri where the Life
Science Department was housed initially till its
own building came up in the University campus.
After spending another 2 years in North Bengal
University, in the beginning of 1981 he decided to
return to BHU as Professor and later he became
the Head of Zoology Department, BHU.

I first saw Prof. T Sharma at Banaras Hindu
University (BHU) in 1972 when I was in my M Sc
1st year. One day, an energetic young man with a
wide smiling face holding several books on his
chest walked in to our Cytogenetics class. He was
teaching chromosome and chromatin structure
and function, karyotyping, chromosome banding,
sex determination and dosage compensation. His
teaching style was quite different from other
teachers. It was thought-provoking and more
oriented towards research and innovation with
understanding the basics of genetics and
cytogenetics rather than standard examinationoriented teaching by giving lectures and notes.
And, that is why his teaching was not much liked
by many students and even some faculty. His
teaching, however, attracted me the most and this
liking ultimately led me not only to take
specialization in Cytogenetics but also to do my
Ph D under his supervision and guidance.

In addition to the above, TS was among the
first few zoologists who started blood culture for
chromosomes preparation (1963) and created a
laboratory of molecular cytogenetics in the
Department of Zoology, BHU. He organized an
International Symposium on DNA Repair in 1983
and an international workshop with several
experts from Institute of Animal Genetics,
Edinburogh, in Modern Molecular Biology
techniques which was advertised in Nature. He
chaired sessions in International Chromosome
conference and also organized a session on
Repetitive DNA in the International Human
Genetics Conference at Berlin. He was also
invited as an expert to the international meeting to
discuss radiation damages caused by Chernobyl
leakage in USSR.

Down the memory lane, I recall several
anecdotes frozen in my mind. After my M. Sc.
exam when I contacted TS for my Ph D program
with the help of his first Ph D student, Prof. Rajiva
Raman who is like my elder brother and was also
my mentor, teacher and friend. He was happy to
take me as his Ph D student but he said he will be
able to do so only after his return from UK as he
was about to leave for UK to avail the prestigious
Commonwealth Fellowship awarded to him to
work in the world-famous Institute of Animal
Genetics, Edinburgh for 2 years. Dr Lalji Singh
(Ex VC, BHU and former Director of CCMB,
Hyderabad) and the famous molecular geneticist
who discovered Novel DNA finger printing
technique, was also from cytogenetics Lab and
contemporary to TS, already working in the same
Institute. I waited for 2 years till he returned to
BHU. When I learnt that TS is back to BHU in
June 1976, I immediately rushed to BHU leaving

TS joined as a lecturer in Zoology in 1962 in
BHU and became a Reader in 1968. He served
from 1977 to 1980 as Professor & Director of
Centre for Life Sciences in NBU. He returned to
BHU in 1981 as Prof of Zoology (Cytogenetics).
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He served as Head of Zoology Department during
1982-84 and as Co-ordinator of Centre of
Advanced Study in Zoology during 1990-95. TS
pursued research in areas of evolutionary
molecular genetics and cytogenetics as well as
radiation and chemical induced chromosomal
damages and contributed immensely to both the
fields. He supervised 15 Ph D students who are
highly placed in India and abroad and published
over 100 papers mostly in reputed international
journals, which are widely cited. He edited a book,
‘Trends in Chromosome Research’ in 1990
published by Springer Verlag, which is used as a
good reference book.

once I was pressing him for a paper to be
communicated quickly and he said “I am not
interested in number of publications but for
quality of research work”. In social life he was
very popular as a jovial person among students,
faculty and all others. He often used to make light
remarks and jokes and laugh very loudly. Also,
he was a great food lover. I have an opportunity to
closely experience it as me and one of my Ph D
colleagues, Dr Indrajit Nanda (now in Germany)
stayed in his house in BHU campus for more than
a month due to sine die closure of the University.
TS was very brave and reflective of his illness
for the last one year or so before he breathed last.
During this time, I was very much in touch with
him and Madam Sharma (I call her Guruma) and
Suvasish on phone, contacted neurologists in
NIMHANS, Bangalore and Sree Chitra Tirunal
Institute for Medical Sciences and Technology,
Thiruvananthapuram for specialists’ opinion for
his Parkinsonism and even got him a prescription
from Medanata Hospital Gurugram and did follow
up for his prostate problem. But, nevertheless, he
lived life on his own terms.

After superannuating, he continued his
research as CSIR Emeritus Scientist (1996-2000)
and INSA Honorary Scientist (2001-02). He was
one of the founder members and a life member of
Indian Society of Cell Biology and became its
President during 1995-96. He was President of the
Prof. S. P. Ray-Chaudhuri Memorial Foundation
since 1995.
On his 70th Birthday (29th March, 2005) TS
was given a big surprise by his research students
who collected Rs.1,75,000/- without letting TS
know about it. They instituted two University
prizes in the name of their guru (TS). The first
prize, ‘Prof Tikaram Sharma Scholarship’ is for
M. Sc. final year student @Rs.500/- per month.
The other prize, ‘Prof. Tikaram Sharma Gold
Medal’ is awarded annually to the student scoring
highest marks in M. Sc. Zoology final
examination.

Above all, he was a good family man, a good
father, good scientist, teacher and a human being
par excellence. Undoubtedly, when history of
Indian Science is written, the contribution of Dr.
Sharma will find a place.
Bhudev Das
Professor & Chairman
Amity Institute of Molecular Medicine & Stem
Cell Research (AIMMSCR),
Amity University Uttar Pradesh, Noida, India
Email: bcdas@amity.edu

It will be injustice if his real identity as a
person is not reflected here. To me he was an
excellent human being, a thorough gentleman and
a man of high integrity and values. I remember,
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SOME MEMORIES FROM THE PAST

Prof. A. N. Bhisey (second from left), Prof. T. Sharma (second from right).

Prof. A. N. Bhisey and Prof. Lalji Singh at the two corners.
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WORKSHOP ON MICROSCOPY

A one-day workshop on microscopy was organized by the Department of Genetics, University of
Delhi South Campus under the aegis of the Indian Society of Cell Biology at the Department of
Genetics, UDSC on 27th March 2017. Twenty five teachers from various colleges of Delhi attended the
same. Professor S C Lakhotia from Banaras Hindu University discussed the basics of microscopy
including confocal microscopy in two lectures titled ‘Basics of microscopy’ and ‘Peeping into the lives
of cell through confocal microscopy’. These lectures were also attended
Camera lucida
by the students of M.Sc. at South Campus. There was a lot of discussion
during the talk where students and teachers got concepts clarified. Apart
from the lectures, there was hands-on session on working with
microscopes (light, phase contrast, fluorescence) where Prof. Lakhotia
explained to the participants the functioning of each of the parts and how
best to observed and acquire images. The participants also did these with
their own hands. Some old style imaging through a Camera Lucida was
also tried out by the participants.
Dr. Surajit Sarkar took the participants through slide and sample
preparations and the use of Apotome. Prof. Lakhotia shared his
presentation with the participants in the hope that it would percolate down to the students in colleges.
In the sidelines, the students of M.Sc. had a discussion session with Prof. Lakhotia on future after
Masters. Everybody thoroughly enjoyed the day and appreciated the effort put in by Prof. Lakhotia to
take them step-by-step through the whole process of microscopy.

Just copying two of the emails from the participants:
Thank you, Sir!
It was a successful workshop, very well organized. Prof Lakhotia reminds me of our veteran
scientists who live for science.
Warm regards
Shalini
Dear Sir,
Thanks a lot for organizing the workshop. It was a pleasure to attend the workshop and a wonderful
experience learning from Lakhotia Sir.
Regards,
Rekha
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Sub-diffraction level live cell imaging with Nikon’s new SIM technology
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SIM Imaging - Introduction

patterns for different wavelengths and
magnifications. Multi-channel imaging with up
to five laser lines is possible with N-SIM enabling
visualization of dynamic interactions of multiple
proteins at sub-diffraction level. It is also possible
to perform simultaneous two-color super
resolution imaging with Nikon SIM using two
Hamamatsu Orca Flash V3 cameras. Correlative
imaging on Nikon’s Modular platform allows
Confocal and STORM imaging modalities on
same system; including overlay with confocal
images that allows excellent spatial reference to
the
super
resolution images.
Nikon’s
comprehensive integrated NIS-Elements software
not only allows operational control of the
microscope and illumination systems but also
provides features a number of integrated analysis
features for performing image segmentation.

Super Resolution Structured Illumination
Microscopy (SIM) approximately doubles the
resolution of normal wide field microscopes
(from ~220 nm to ~115nm in 3D SIM mode, ~
89nm in TIRF SIM mode). The resolution is
improved by moving high resolution information
into the wide field resolution passband through
spatial frequency mixing with a non-trivial
illumination pattern. Multiple Images are taken
(nine for 2D or TIRF SIM and fifteen for 3D SIM)
and the final super resolution image is
reconstructed by restoring the high spatial
information to its proper position in the reciprocal
space which is converted into real space using
inverse Fourier transform (Gustafsson et al.,
2000). All reconstruction algorithms execute
automatically in the NIS-Elements N-SIM
module with minimal user input. Batch
reconstruction options allow users to process
multiple data sets with similar reconstruction
parameters while saving time.
New Nikon SIM with myriad imaging
possibilities
Traditionally
N-SIM
generated
the
illumination pattern in the intermediate image
plane with a transmission of grating on the stage
that was controlled mechanically (Gustafsson et
al., 2000; Kner et al., 2009). Due to the slow
mechanical movement of the grating the
acquisition speed was limited to about 0.6 sec per
frame. With Nikon’s new liquid crystal-based
technology the acquisition speed is ten times
faster; at
~0.06 sec per frame. The new
technology is easy to use, does not require any
grating cube changes and only minimal
calibration steps. The new SIM hardware also
allows automatic switching between illumination
modes (3D SIM, 2D SIM and TIRF SIM) and
automated optimization of structured illumination

N-SIM is possible with 40X dry Plan Apo
(0.95 NA), 60X dry Plan Apo objectives (0.95
NA) that are especially useful for large field of
view super resolution imaging (110 µm x 110
µm) and correlative studies with Confocal or wide
field. SR Plan Apo 60X water immersion
objective (1.27 NA) is available for live cell deep
imaging (up to 20 µm into the cell) and comes
with an auto correction collar (ACC). Nikon has
introduced a new SR HP Plan Apo 100X (1.35
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NA) Silicone lens for long-term time-lapse
imaging besides the SR HP Apo TIRF 100X (1.49
NA) oil with ACC.

B) Live-Cell super-resolution reveals F-actin
and plasma membrane dynamics at the T cell
synapse (Ashdown et al., 2017 doi:
10.1016/j.bpj.2017.01.038)

With the large sensor Hamamatsu cameras, it
is possible to capture large field of view images
(66 µm x 66 µm with 2048 x 2048 pixels
reconstructed image size) can now be captured
with 100 X objectives. Nikon’s Advanced JOBS
module allows the user to do capture Super
resolution images of a larger field of view by
stitching multiple adjacent frame images. It also
allows multipoint acquisition of SIM images and
tiling SIM images.

To understand the dense cortical actin
cytoskeletal
dynamics
at
the
T-cell
immunological synapse Ashdown and colleagues
used Nikon’s TIRF SIM to look at the flow
velocities and directionality of cortical actin
meshwork and plasma membrane. TIRF-SIM
helped resolve the previously diffraction limited
actin fibers at the synapse periphery and they
observed the retrograde flow of F-actin towards
the synapse center and suggest that the plasma
membrane also demonstrates similar behavior
(see Figure 1 of the publication).

Live cell application examples with Nikon SIM
SIM requires low illumination intensities, and
can be used with any fluorophore which renders it
the most gentle and useful super resolution
technique especially for live sub-cellular imaging
(Righolt et al., 2013).

Conclusions
Nikon SIM is a powerful platform for multidimensional super resolution imaging for both
live and fixed cells. Furthermore, Nikon’s new NSIM platform makes super-resolution SIM
imaging easier and more accessible than ever. To
learn more about Nikon’s super-resolution
solutions and how they can be applied to your
research, please visit our website:
(http://www.nikon.com/products/microscopesolutions/lineup/s-resolution/)

The rest of this application note will focus on
recent research published using Nikon’s SIM
technology.
A) GTPase activity–coupled treadmilling of
the bacterial tubulin FtsZ organizes septal
cell wall synthesis (Yang et al., 2017
doi:10.1126/science.aak9995)
The bacterial tubulin protein FstZ recruits and
coordinates an ensemble of proteins involved in
septal wall synthesis to ensure successful cell
constriction during cytokinesis. However, the
process of coordination was a mystery. In their
recent work published in Science, Yang and
colleagues used N-SIM three-dimensional
structured illumination microscopy time-lapse
imaging to directly observe FtsZ filaments
undergoing counter clockwise z ring treadmilling dynamics in live E. coli cells. The authors
proposed that FstZ uses treadmilling to evenly
distribute proteins required for organization of
septal cell wall synthesis during bacterial cell
division (see Figure 2 of the publication).
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