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DNA was stained with DAPI. The upper panel shows untreated embryos 
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df©  H$s grEgAmB©Ama- 
grgrE_~r H$s dm{f©H$ [anmoQ>© àñVwV H$aVo
hþE _wPo AË`§V hf© VWm Jm¡ad H$m AZw^d hmo ahm 
h¡Ÿ& `h [anmoQ>© grgrE_~r Ho$ AZwg§YmZ
H$m`©H«$_m| go g§~§{YV J{V{d{Y`m| VWm {ejU, 
à{ejU, {dkmZ H$s »`m{V H$mo ~‹T>mZo, Am{X Ho$ 
{bE {H$E JE nhb H$mo g_m{hV {H$E hþE h¡Ÿ&

grEgAmB©Ama - grgrE_~r AmYw{ZH$ 
Ord{dkmZ Ho$ {OZ joÌm| _| AZwg§YmZ H$a ahm h¡ 
CZ_o em{_b h¢  {dH$mgmË_H$ Ord{dkmZ 
Ed§ H$mb à^mdZ  g§MZmË_H$ Ord{dkmZ  
OrZmo{_Šg VWm ñdmñÏ`  H$mo{eH$m VWm
ñQ>o_ H$mo{eH$m Ord{dkmZ  nm¡Y Ord{dkmZ

 OrdmUw VWm g§H«$m_U Ord{dkmZ  dÝ` 
Ord g§ajU VWm n[a{ñW{V {dkmZŸ& Bg df©, 
h_Zo à{Vajm gob {g¾q„J, µOo~«m{\$e
VWm S´>mogmo{\$bm _m°S>b {gñQ>_ H$m Cn`moJ
H$aHo$ H$mo{eH$s` àgma VWm {^ÞVm O¡go àlm|
go Omo‹S>H$a AnZo H$mo{eH$m VWm {dH$mgmË_H$

O¡d {dkmZ Ho$ KQ>H$m| H$mo gwÑ‹T> {H$`m h¡Ÿ& 
grgrE_~r H$s _yb J{V{d{Y, Omo Ord{dkmZ
_| ~w{Z`mXr emoY H$aZo Am¡a Cg H$m_ Ho$
g§^m{dV AZwà`moJm| H$s Vbme H$aZo Ho$
{bE h¡, Zo {d{^Þ g_yhm| Ho$ VhV Bg
[anmoQ>© _| d{U©V H$B© _hËdnyU© ImoOm| H$mo
OÝ_ {X`m h¡Ÿ&

BZ emoY J{V{d{Y`m| Ho$ A{V[aº$, 
grgrE_~r Zo AnZo BÞmodoeZ h~ 
VWm àm¡Úmo{JH$s {dH$mg H$m`©H«$_m| Ho$ _mÚ_ go 
ZdrZrH$aU Am¡a CÚ_erbVm H$mo ~‹T>mdm
XoZo Ho$ {bE EH$ aUZr{VH$ {ZU©` ^r {b`m h¡Ÿ&
Bg {Xem _| _w»` µOmoa  n[aga pñWV AQ>b 
BZŠ`y~oeZ g|Q>a VWm gm_mÝ` AZwg§YmZ d 
VH$ZrH$s {dH$mg h~ _| ñQ>mQ>©Aßg VWm `wdm 
CÚ{_`m| H$m nmofU ahm h¡Ÿ& dV©_mZ _|
bJ^J  Eogr H§$n{Z`m§ Bg n[aga _| H$m`©aV
h¢ Am¡a OëX hr Bg_| Am¡a ^r ~‹T>moVar hmoZo H$s
g§^mdZm h¡Ÿ& h_Zo ñdmñÏ` godm Ho$ joÌ _| CÚmoJ 





Foreword





It is my great pleasure and privilege to 
present the Annual Report of CSIR-CCMB 
for the year 2017-2018. This report 
summarizes the research programmes of 
CCMB as well as related activities and 
initiatives like education, training and 
science popularization.

CSIR-CCMB carries out research in 
the frontier areas of modern biology which 
include - (i) Developmental Biology and
Aging, (ii) Structural Biology, (iii) Genomics 
and Health, (iv) Cell and Stem Cell
Biology, (v) Plant Biology, (vi) Microbes
and Biology of Infection and (vii) Wildlife 
Conservation & Ecology. This year, we have 
strengthened our Cell and Developmental
biology components by adding new
research groups studying immune cell 
signaling, and addressing questions in 
cellular proliferation & differentiation
using the Zebrafish and Drosophila
model systems. The core activity of CCMB, 
which is to carry out basic research in
biology and seek potential applications
of this work, has led to several significant 

discoveries that are described in this report 
under different groups. 

In addition to these research 
activities, CCMB has also taken a strategic 
decision to promote innovation and 
entrepreneurship through its Innovation 
HUB (iHUB) and technology development 
programmes.  The major  emphasis
in this direction is to incubate start-ups
and young entrepreneurs at the Atal 
Incubation Centre and Common Research 
and Technology Development Hub
located in our iHUB complex. There are 
around 15 such companies being incubated
at present and more are likely to come in 
soon. We have also initiated several Skill 
Development Programmes to create 
industry-ready manpower in the area of 
healthcare. 

CSIR-CCMB has  a l so  made  
noteworthy efforts in popularizing science 
and research among various target
audiences including the general public, 
school & college students, medical 



professionals, and medicos in training.
We have done this by a variety of means
such as the CCMB open day, arranging 
educational visits to CCMB, organising 
popular lectures, and via our in-house science 
magazine, ‘Jigyasa’. Furthermore, a new 
outreach initiative has been launched
by our PhD students, where they actively 
interact with students of various local 
colleges to inspire them by discussing not 
only our ongoing research but recent 
breakthroughs in modern biological
research as well.

We hope that all our efforts will attract 
more talent into research, educate the public 
about the importance of science and, as a 
result, also help in the development of a 
greater scientific temper in society. 

Rakesh Kumar Mishra
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The objectives of the Centre are:
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Research
Programs





From Left to Right: 

Amit Asthana
Applications of Microfluidics, Micro and Nanotechnology in Life Sciences

RESEARCH INTERESTS: 

Analytica 
Chimica Acta.

Int. J. Biol. Macromol.

Aspergillosis. Int. J. Biol. Macromol. 

Appl. Phy.

in 
vitro. Lab chip

“The main aim of our group is to use micro and 
nanotechnology to address biological problems. The current 
interests of our group include non-conventional ways of 
fabricating microfluidic devices, paper-microfluidic devices, 
SERS based tools for bimolecular detection, generation of 
micro/nano particles for drug delivery and biosensing, 3D 
printing and 3D cell culture devices.”



Non-conventional way of fabricating 
microfluidic devices

Cost effectiveand efficient paper-based 
viscometer (With Dr Ch Mohan Rao)

ɳ

Fig. 1:



Affordable genosensor towards early 
detection of Invasive Aspergillosis

Aspergillus fumigatus 

gliP.
glip-T

‘gliP’—a

Aspergillus

gliP

gl iP

gliP
Fig. 2:

Fig. 3: gliP

gliP-T
gliP-T

glip-P
glip-T



RESEARCH INTERESTS: 

Transl. Med.

-
Mol. Biol Cell.

Mol. Biol. Cell.

Drug Target Insights

Drug Target Insights

Drug 
Target Insights

“Our group discovered enforced senescence as a 
tumor suppressor mechanism, identified tumor 
selective functions of Hsp90 and its novel roles in 
multidrug resistance, identified a potential role for 
Trap1 in mitochondrial dynamics and metabolism 
and worked on developing organelle specific 
targeting of Hsp90 and its isoforms”.

From Left to Right: 

A S Sreedhar
Stress Biology and Molecular Medicine



Oncogene deaddiction and tumor 
suppressor de-adaptation triggers 
premature senescence

in vitro in vivo

Hsp90 in the epigenetic regulation of cancer

Hsp90 inhibition and multidrug resistance

In silico

Trap1 in metabolic reprogramming and in the 
maintenance of mitochondrial integrity



Hsps in Mitochondrial homeostasis: 
Caenorhabditis elegans as a model system

in vitro in 
vivo C. elegans

C. elegans in 
vivo

hsp90 hif-1α

in vivo

Organelle specific nanocarrier molecules to 
target mitochondria

in vitro



RESEARCH INTERESTS: 

Biochim. Biophys. Acta Gene Regul. Mech.

Mol. Biol. 
Cell

Biochim. Biophys. Acta 
Gene Regul. Mech.

BMC Genom.

Nucl. Acids Res.

“Our group has been trying to understand the 
mechanisms followed by the transcription 
machinery to overcome the repressive influence of 
the chromatin, using yeast as model eukaryotic 
system.”

From Left to Right:

Purnima Bhargava
Epigenetic Mechanisms of Gene Regulation



in vivo

in vivo

Saccharomyces cerevisiae

S. cerevisiae

in vivo



Fig. 1:



RESEARCH INTERESTS: 

 Nature

et al.

 Mol. Cell

et al.

PNAS

et al.

  Cell

et al.

Genes Dev.

“Our group aims to understand how transcriptional 
elongation by RNAPII is controlled for genome 
maintenance and regulation, using the fission 
yeast Schizosaccharomyces pombe as a model 
system.”

From Left to Right:

Venkat Chalamcharla
Transcription and Chromatin Regulation



Schizosaccharomyces pombe

eat shock response,

Fig. 1:



RESEARCH INTERESTS: 

 
Epigenomics

Sci. Data

Sci. Data

Epigenomics

BMC Nut.

From Left to Right:

Giriraj Ratan Chandak
Genomic Research on Complex Diseases

“Our group has provided evidence that genetic 
basis of complex diseases and related 
intermediate traits in Indians have unique features. 
They have also identified that vitamin B  status 12

epigenetically regulates genes involved in key 
pathways implicated in type 2 diabetes and related 
intermediate traits including obesity as well as a 
unique microRNA that influences one-carbon 
metabolism. Using this information, further 
molecular studies on pre- and peri-conceptional 
nutritional intervention cohorts have been initiated 
that will provide opportunities for alleviation of 
future risk of these diseases”. 



Fig. 1:

TCF7L2, 
FTO PPARD

Birth weight associated genetic variants 
influence future cardio-metabolic risk



Diet induced maternal vitamin B  deficiency 12

shows sex specific pattern of programming 
in Wistar rat offspring

Wistar

Wistar

Fig. 2:

Fig. 3: Wistar



i.e.

Managing the genetic burden of Sickle Cell 
Anemia and understanding the genetic basis 
of differential response to hydroxy urea 
therapy (Mission Mode Project of CSIR)

XmnI HBG2 

Fig. 4:



RESEARCH INTERESTS: 

Faraday 
Discussions

J. Phys. Chem. B

Chem. Phys. Lipids

Sci. Rep.

Biochim. Biophys. 
Acta (Biomembranes)

“The overall research interest of our group is 
centered on membrane and receptor biology using 
a variety of biophysical, biochemical and cell 
biological approaches. Fluorescence-based 
spectroscopic and microscopic approaches are 
extensively used for this purpose.  A major area of 
research is the interaction of G protein-coupled 
receptors (GPCRs) with membrane lipids and its 
implications in health and disease.  An interesting 
application of this work is the role of membrane 
lipids and cytoskeleton in the entry of intracellular 
pathogens.”

From Left to Right:

Amitabha Chattopadhyay
Membrane and Receptor Biology



Organization and Dynamics of Membranes 
and Proteins utilizing the Wavelength-
Selective Fluorescence Approach

a

Interaction of Membrane Cholesterol with the 
Serotonin  Receptor1A



Exploring the Microstructure and Dynamics of 
Water at the Membrane Interface by TeraHertz 
(THz) Spectroscopy

Exploring Oligomeric State of the Serotonin1A 

Receptor utilizing Photo bleaching Image 
Correlation Spectroscopy: Implications for 
Receptor Function

Higher dimer population
Increased ligand binding

Cholesterol
depletion

Cholesterol
replenishment



Macrophage Sphingolipids are Essential for 
the Entry of Mycobacteria

Mycobacterium smegmatis 
Escherichia coli 



RESEARCH INTERESTS: 

J. Indian Inst. Sci.

Nucl. Acids Res.

J. Biosci.

Crc. Biomol. 
NMR Assign. 9: 75-79.

5. Chaitanya SC, Deshmukh MV (2014).Structure of RDE-4 
dsRBDs and mutational studies provide insights in the
dsRNA recognition in C. elegans RNAi.  Biochem. Journal.
458: 119-130.

“How do RNA-binding proteins affect post-
transcriptional gene regulation? Our group is 
interested in understanding the role of regulatory 
proteins, which bind to variety of RNA molecules 
and effect post-transcriptional gene regulation. We 
utilize solution NMR spectroscopy as a major tool 
together with complimentary techniques in 
molecular biology, biochemistry and biophysics.”

From Left to Right:

Mandar V Deshmukh
Post-transcriptional Gene Silencing Mediated by RNA-Binding Proteins



P. syringe

abbba a
a a

b� b b b

a
a

b1b2

Drosophila

A. thaliana

C. 
elegans



C. 
elegans

A. 
thaliana

viz

A. thaliana H. sapiens

Fig. 1:



a-b-b-b-a

a a

b1-b

a
a b b

drb2



RESEARCH INTERESTS: 

Sci. Signal
eaan 3000. 

2. Zaveri L, Dhawan J (2018).Cycling to Meet Fate: Connecting 
pluripotency to the cell cycle.  6: 57. Front. Cell Dev. Biol.

3. Rumman M, Majumder A, Harkness L, Venugopal B, Vinay 
MB, Pillai MS, Kassem M, Dhawan J (2018). Induction of 
quiescence (G ) in bone marrow stromal stem cells 0

enhances their stem cell characteristics  30: Stem Cell Res.
69-80. 

4. Venugopal B, Mogha P, Dhawan J, Majumder A (2018). Cell 
density overrides the effect of substrate stiffness on human 
mesenchymal stem cells' morphology and proliferation. 
Biomat. Sci. 6: 1109-1119.

5. Saleh A, Gunasekaran S, Raychaudhuri S, Dhawan J
(2018). Cytoplasmic sequestration of the RhoA
effector mDiaphanous1 by Prohibitin2 promotes muscle 
differentiation. 283044; doi: https://doi.org/ bioRxiv 
10.1101/283044.

“Our group is interested in the mechanisms by 
which the dormant or quiescent state of adult stem 
cells promotes the acquisition and maintenance of 
regenerative function. We use genome-wide 
strategies coupled with functional analysis to 
investigate the links between two key features of 
quiescence -protection from differentiation and the 
potential to return to active division.”

From Left to Right Front row) :
(Back row) :

Jyotsna Dhawan
Molecular Programs of Quiescence in Adult Stem Cells and Regeneration



Transcriptional mechanisms in G0

et al

Wnt

et al

Wnt
et al

Wnt 

Fig. 1:



Quiescence program in human MSC

in vitro,

in vivo

 et al

Diet-induced changes in muscle stem cell 
regenerative function

in vivo

Fig. 2:



RESEARCH INTERESTS: 

Curr. Sci.

PLoS ONE

PLoS ONE

Anim. Reprod. Sci.

Gen. Comp. Endocrinol.

“Our group aims to understand factors that 
influence the extinction of species in the 
fragmented and human-dominated landscape, and 
to assess reproductive and stress status in wild 
animals.”

From Left to Right:

G Umapathy
Understanding Species Extinction and Conservation Physiology



Prevalence and Co-occurrence of Gastro-
intestinal Parasites in Nilgiri Langur 
(Trachypithecus Johnii) of Fragmented 
Landscape in Anamalai Hills, Western Ghats, 
India

Fig. 1: 



Physiological stress responses in wild Asian 
elephants Elephas maximus in a human-
dominated landscape in the Western Ghats, 
southern India

Fig. 2:





RESEARCH INTERESTS: 
Moschiola indica

Sci.Rep.

(Paradoxurus hermaphrodites)
Mitochondrial DNA Part B.

(Rucervus eldii eldii)
Gene Rep.

(Panthera pardus fusca).
Genetica

J. Hered.

From Left to Right:

Ajay Gaur
Conservation Genetics of Endangered Species of India

“Our group focuses on the development and 
application of molecular markers in conservation 
genetics of Indian endangered species.”



Comparative analysis of variability in dietary 
genes of Indian herbivores

Munjtiacus munjtak)
Antilope cervicapra) Bos indicus)

Bubalus bubalis) Lepus 
nigricolis) Hystrix indica)

Moschiola indica) Boselaphus 
tragocamelus) Axis porcinus)
Equus heminous) Ovis aries)
Elephas maximus) Axis axis)

Rusa Moschus leucogaster)
unicolor) Rucervus eldii eldii)

Tetracerus quadricornis)
Camelus bactrianus).

in silico



Pro V
E An

in silico

Geographic assignment and repatriation of 
Indian star tortoises confiscated from illegal 
trade

Geochelone elegans

Fig. 1:



Fig. 2: Geochelone elegans



RESEARCH INTERESTS: 

Sci. Rep.

From Left to Right:

Krishnan H Harshan
Host-Virus Interactions: Molecular Perspectives

“Our group has found that HCV NS5A activates 
host translation machinery through a unique 
interaction between cap binding protein
eIF4E and 40S ribosome and Non-canonical
GSK-3β pathway plays a crucial role in a
typical EMT.”



Fig. 1:





RESEARCH INTERESTS: 

Mycobacterium tuberculosis

BMC 
Struct. Biol.

Mycobacterium tuberculosis

Gene

J. Biomol Struct. Dyn.
DOI: 10.1080/ 07391102.2017.1403958.

“Our group explores features relating protein 
sequences to structures, predict structure and 
function of proteins of interest, predict potential 
therapeutic targets and drugs in human disease, 
develop methods, software and databases 
relevant to bioinformatics.”

From Left to Right:

K Guruprasad
Protein Sequence, Structure Analysis and Drug Design



Prediction of the inhibitory action of potential 
repurposed drugs against novel M.tb targets

M. tuberculosis

M. tuberculosis

 M.tb 
Rv0642c

Molecular Dynamics Simulations of Asn-Gly 
β-turn containing peptide sequences

 β-turn with Asn-Gly as turn 
sequence is found extensively (40%). We examined 
the folding of 17 type I

 β-turn in 
isolation. 

Fig. 1: A. M.tb
B.

M.tb
C.

 D.

Fig. 2: j



RESEARCH INTERESTS: 

Nat. Genet.

Genome Biol.

Eur. J. Hum. Genet.

J. Invest. Dermatol.

Hum. Genet. 

“Our group through genetic studies for the first time  
has shown that the majority of human ancestry in 
Lakshadweep is largely derived from South Asia 
with minor influences from East and West Eurasia.”

K Thangaraj
Evolutionary and Medical Genetics

From left to right & Top to bottom: 



Reconstructing the demographic history of 
the Himalayan and adjoining populations

Peopling of Lakshadweep Archipelago: 
tracing the founder lineages

Fig. 1: A.
B.



The influences of genes, the environment, 
and social factors on the evolution of skin 
color diversity in India

MPV17 hepatocerebral mitochondrial DNA 
depletion syndrome presenting as acute 
flaccid paralysis

TK2
DGUOK

POLG

Fig. 2: A.

B.

C.



C10orf2  
MPV17 

MPV17

MPV17 

Mitochondrial oxidative phosphorylation 
disorders in children

SURF1, POLG1 POLG2

SURF1
POLG1

Fig. 3:

MPV17 

MPV17



RESEARCH INTERESTS: 

Clinical Dysmorphology

“Under the various human reprogenetics 
programmes, the group focuses on chromosomal 
and molecular basis of spermatogenesis, ovarian 
development and cycling disorders, polycystic 
ovarian syndrome and recurrent early pregnancy 
loss, mental retardation, congenital birth defects 
and other chromosome related disorders.”

From Left to Right:

Lakshmi Rao Kandukuri
Chromosome Disorders Diagnosis and Human Reproductive Genetics



Fig. 1:



Xist 

Fig. 2:
A: B & C:

D:
E:



Fig. 4:
A:

B:

C:

Fig. 3: A & B:

C:

D:

E:

F:



RESEARCH INTERESTS: 
et al.

 Neurosci.

 BioRxiv

et al.

. Neuropsychopharm

et al.

Biochim Biophys 
Acta. Mol. Basis Dis.

et al.

Sci. Rep.

“The lab is engaged in unravelling deregulated 
epigenetic regulatory mechanisms in chronic 
neuropsychiatric diseases, in particular alcohol 
addiction, depression and comorbid dementia.”

From Left to Right:

Arvind Kumar
Uncovering Histone based and Non-coding RNA based Epigenetic Regulatory Mechanisms 
in Complex Neuropsychiatric Disorders



ex vivo 

Non-coding RNAs in neuroplasticity and 
neurogenesis in chronic stress response 
and depression

et al.

et al. 

et al.



RESEARCH INTERESTS: 
· wnt

·

·

Mol. Carcinog.

Oncogenesis

Cell Death Differ.

EC Pharm. 
Toxicol.

Mol. 
Cancer Therap.

“Our group showed that over expression of 
Receptor Tyrosine Kinase Ephb4 in different 
grades and stages of human colon cancer along 
with c-Myc with simultaneous downregulation of E-
cadherin suggests its involvement in epithelial 
mesenchymal transition (EMT). Also,�translocation 
of β-catenin from cytoplasm to nucleus indicates 
the deregulation of Wnt pathway, however the 
direct role of Ephb4 in EMT is being investigated.”

From Left to Right:

Lekha Dinesh Kumar
Role of Wnt Signalling in EMT and Development of Colon Cancer



wnt

Wnt

β

wnt

wnt

Fig. 1:



wnt

wnt

wnt 
wnt

Fig. 2:



in situ

 wnt

Fig. 3:

Fig. 5: in situ 

Fig. 4: in situ

I

II III IV



RESEARCH INTERESTS: 

Sci. Rep

IUBMB Life

Gene Exp. Patt.

Dev. Dyn.

“The focus of the lab is cell and developmental biology. We study 
fundamental cellular processes such as cell division underlying 
embryonic development. Aberrations during cell division (mitosis) 
result in disorders such as microcephaly, aneuploidy syndromes and 
embryonic lethality. We hope to uncover the molecular mechanisms 
regulating cell division to understand the basis of these 
developmental disorders. We use zebrafish as the model system to 
study cell division dynamics during embryonic development. The 
zebrafish embryos are amenable to live cell imaging, genetic 
manipulation and high throughput genetic screens. Mitosis in the 
embryo is a tightly regulated process, involving a variety of cytosolic 
proteins in a complex signalling network. Interestingly, 
developmental cues from the embryo also impart instructive signals 
to regulate mitotic events such as spindle orientation and spindle 
positioning. We aim to investigate this molecular crosstalk between 
mitotic events and developmental signals in the developing embryo.”

From Left to Right:

Megha Kumar
Cell Mechanisms Regulating Embryonic Development 



in vitro

Fig. 1:



RESEARCH INTERESTS: 

 in vitro

Immunology

Immunology

Mol. Cell

J. Immunol.

“Our laboratory aims to understand the molecular events of 
immune responses. We are currently working in two directions. 
(1) Inhibitory killer cell immunoglobulin like receptor (KIR) binds 
HLA-C and blocks activation of human natural killer (NK) cells. 
Using KIR as a model, we wish to understand the mechanisms 
of a few crucial events that underlie signaling by many 
immunoreceptors.  KIR signals in an unusual way; it undergoes 
Zn2+-dependent polymerization into filaments. KIR signaling 
represents a new mode of transmembrane signaling. We wish 
to understand how KIR polymerization is regulated and how 
these polymers promote KIR signaling. To obtain a 
consolidated understanding of this new mode of 
transmembrane signaling, we wish to obtain and study more 
examples. (2) H. Pylori infection is the major cause of human 
gastroduodenal pathologies. Many infected individuals do not 
recover after antibiotic treatment and develop chronic gastritis. 
We wish to discover T cell antigens of H. Pylori from active 
human infections, to test T cell-based autoimmune etiology of 
H. Pylori-induced chronic gastritis, to discover peptide antigens 
of those self-reactive T cells (if any), and to understand what 
kinds of T cell responses determine whether or not an infected 
individual would return to health after antibiotic treatment 
against H. Pylori.

From Left to Right:

Santosh Kumar
Receptor Signalling and Immune Response



in vitro

Fig. 1:



T cell response and recognition in human 
Helicobacter pylori infection

H. pylori

H. pylori
H. pylori

H. pylori

H. pylori

H. pylori

H. pylori

Fig. 2:

H. Pylori
H. pylori



RESEARCH INTERESTS: 

Wdr13

Front. Mol. Neurosci.

 J. Biol. Chem. 

BMC Cancer 

J. Dairy Res.

“Our group has carried out structural studies of 
EchAMP, a monotreme specific antimicrobial 
protein from echidna milk. Parallel studies in E.coli  
MutS suggest that intracellular concentrations
of this protein impairs correction of GC to AT 
transition mutation.”

From Left to Right:

Satish Kumar
Functional Genomics using Transgenic and Knockout Mice and 
Molecular Approaches in Animal Breeding
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RESEARCH INTERESTS: 

BMC Plant Biol

Arabidopsis Genes Dev.

Plant Cell. 

 Chlamydomonas 

Eukaryot. Cell 

Chlamydomonas
Plant Mol. Biol.

“We have a strong interest in elucidating 
mechanisms involved in the transmission of 
epigenetic memory from one cell to another and 
one generation to the next. We use Arabidopsis 
thaliana as a model plant and take cell biology, 
molecular biology, biochemical and genetic 
approaches to address the question of mechanism 
of inheritance of epigenetic cellular memory.”

From Left to Right:

Mukesh Lodha
Mechanism of Epigenetic Inheritance in Plants
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RESEARCH INTERESTS: 

BioRixV

Proteomics

 

Wound 
Repair Regen.

Amphiura 
filiformis J. Protoemics

.J. Sleep Res

“Our group works on understanding the complexity of 
developmental biology and neuroscience involved in 
the biomechanism of regeneration and degeneration 
process. We are trying to unravel the molecular and 
genetic aspects involved in tissue regeneration and 
degeneration among alternate model animals like 
zebrafish, ascidians and echinoderms. Understanding 
the bio-mechanisms of regeneration and the 
association of various genes (or proteins) in the 
regenerating environment is of high significance, as it 
might help us engineer non-regenerating systems into 
regenerating systems for therapy and healing. 
Understanding the regeneration mechanisms among 
different model animals might lead to an overall better 
understanding of the underlying mechanisms.”

M M Idris
Bio-mechanisms of Regeneration
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RESEARCH INTERESTS: 

Pseudomonas syringae Amer. J. Clin. Microbiol.Antimicrob.

Eur. J. Mass Spectrom.

Eur. J. Mass Spectrom

J. Am. Soc. Mass Spectrom. 

E. coli
Microbiol. Res.

“We have shown that membrane vesicles of 
Listeria monocytogenes are internalised in to 
Caco-2 cells by an actin dependent mechanism.”

From Left to Right:

M V Jagannadham
Studies on Outer Membrane Vesicles of Bacteria
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RESEARCH INTERESTS: 

Hox genes
Bioinformatics

Drosophila melanogaster
Genomics

Mol. Cell Proteomics

Drosophila-
melanogaster. Biogerontology

Drosophila melanogaster J. Biosci.

“Our group developed an ultrafast tool, PERF, to 
identify microsatellites from large genomes with 
100% accuracy.�We also showed the link between 
epigenetic factors and aging process in Drosophila. 
And also demonstrated that the Mitotic Chromosome 
Scaffold (MiCS) retains 67% of interphase Nuclear 
Matrix (NuMat) proteins during mitotic phase and 
MiCS may provide the structural component of 
cellular memory to daughter cells.”

From Left to Right:

Rakesh K Mishra
Genome Organization and Epigenetic Regulation
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RESEARCH INTERESTS: 

Stem 

J. Biosci.

 κ-Casein-deficient mice fail to lact Proc. 
Natl. Acad. Sci. USA

“We are trying to understand how cell fate 
decisions are made in the early stages of 
embryogenesis and dur ing stem cel ls  
differentiation based on the expression levels of 
key transcription factors. We use functional 
analysis and biochemical approaches to perturb 
the transcription factor network to understand 
underlying mechanisms.”

From Left to Right:

P Chandra Shekar
Early Embryonic Development in Mouse
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RESEARCH INTERESTS: 

BBA 
Mol. Cell Res.

FEBS J.

Biochem. Biophys. Res. 
Comm. 

 PLoS ONE

Int. 
Rev. Cell Mol. Biol. 

“We have identified lamin-binding proteins as 
substrates for E3 ubiquitin ligases  and 

which are upregulated in cells expressing 
laminopathic mutations.”

Veena K Parnaik
Nuclear Organization and Lamin Biology

From Left to Right:
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RESEARCH INTERESTS: 

J. Cereb. Blood Flow Metab. 

J. Cereb. Blood Flow 
Metab.

Biol. 
Psychiatry 

Proc. Natl. Acad. Sci. USA 

In Vivo

J. Neurochem. 

“Our research interest lies in development of 13C NMR 
methods, and its application to study neurotransmitter 
energetics in neurological and psychiatric disorders. We 
deciphered that energetics of glutamatergic and GABAergic 
neurotransmission is distinct across brain. We discovered 
impairment in neurometabolism at preclinical stage of 
Alzheimer's Disease that provides novel insight for 
development of biomarker in diagnosis of the disease at early 
stage. The reduction in neuronal activity in prefrontal-cortex 
plays an essential role in pathophysiology of depression. Using 
2-fluoro-2-deoxy-D-glucose, we have demonstrated direct 
uptake and phosphorylation of glucose in neurons, which 
suggests that neuronal glucose-derived pyruvate is the major 
oxidative fuel for neurons, not lactate derived from astrocytes 
as proposed by Astrocytic Neuronal Lactate Shuttle 
hypothesis.”

From Left to Right:

Anant B Patel
Brain Energy Metabolism in Neurological and Psychiatric Disorders
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RESEARCH INTERESTS: 

PLoS One 

Biopolymers

Bioorg. Med. Chem. Lett.
27:3264-3266.

4. Sharadadevi A, Nagaraj R (2017). On the intrinsic propensity 
of the Asn-Gly sequence to fold into type I' β-turn: molecular 
dynamics simulations of Asn-Gly β-turn containing peptide 
sequences.  22: 1-10. J. Biomol. Struct. Dyn.

5. Jagannadham MV, Kameshwari DB, Gayathri P, Nagaraj R 
(2018). Detection of peptides with intact phosphate groups 
using MALDI TOF/TOF and comparison with the ESI-
MS/MS.  24:231-242. Eur. J. Mass Spectrom. (Chichester)

“Our research on defensins indicate that myristoylated 
cationic peptides such as defensin analogs would be 
easily amenable for engineering to generate peptides 
with improved antimicrobial properties. Also, hollow 
peptide superstructures of hydrophobic dipeptides 
obtained from organic-aqueous mixtures through 
which transportation of water, simple ions, and 
sequestering of aromatic molecules will be possible. 
These peptides have properties that have potential 
biological and medical applications in cell uptake, 
controlled drug release and targeting of drugs. Our 
theoretical analysis of beta turn conformations 
indicate that in peptide engineering, for Asn-Gly to 
form a β-turn the flanking sequences should be 
judiciously chosen and in general, caution should be 
exercised in using propensities that are calculated 
merely by the frequency of occurrence in a large 
number of protein structures.”

From left to right : 

R Nagaraj
Host-defense Antimicrobial Peptides; Activity and Developing Future Therapeutic Agents








































































































































































































































































































































