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Dear Attendees,
On behalf of the Indian Society for Developmental Biologists (InSDB) and my own, I welcome you all to the
Second Indian Drosophila Research Conference (InDRC) at Kanpur. I am happy to inform you that InDRC is
formally affiliated to the InSDB. Future meetings of the Indian Drosophila community will be held under the
auspices of the InSDB.
InSDB, formerly known as ISDB, was established in the year 1975. At that time the number of practising
developmental biologists was small. Today, however, the country hosts over 100 principal investigators who
work in diverse areas of developmental biology and use various model organisms to explore different facets of
developmental biology, including genetic and developmental bases of human diseases and stem cell biology.
Most major scientific research and educational institutions in the country today host a few to several
developmental biologists, which reflects the growth and the immense interest in Indian researchers and
educationists in addressing questions fundamental to our understanding of animal and plant development and
diseases.
The InSDB (www.devbioindia.org) website now provides several opportunities to its members to network
and express their views on academic issues. We have an online blog post (DevBio Live) and a photo repository
will also soon become online. Please contribute in these fora and thus make them a successful virtual meeting
place. The next Biennial meeting of the society (InSDB 2017) will be held in Pune. Our long term goal is to
provide more networking services to the members within the country and build a platform for establishing
new collaborations.
InSDB is affiliated with the International Society of Developmental Biologists (ISDB). Members of our society
are recognized as affiliate members of the international body and enjoy all the benefits and concessions
available to its affiliates. The upcoming ISDB meeting (18th International Congress of Developmental Biology)
will be held in Singapore during 18-21 June, 2017 (http://isdb2017.com/). I encourage you to attend it in great
numbers. Also, if you are not a member of InSDB, I urge you to become one during InDRC 2015.
Finally, I wish you a fruitful three days of intense academic discussions and debate. As a fellow Drosophila
biologist, I look forward to meet you all during the InDRC 2015. Let us use this platform to build extensive
collaborations amongst ourselves within the country and progress together.
Sincerely,

Krishanu Ray
President,
TIFR, Mumbai

20th December 2015
InSDB

Program summary

Sunday 20 December 2015
17:30 – 18:30
18:30 -19:15

Registration and tea
Keynote address:
K.VijayRaghavan,Secretary, DBT

19:30

Dinner

Monday 21 December 2015
09:00 – 10:35
10:35 – 10:55
11:00 – 13:00
13:00 - 13:45
14:00 – 16:00
16:00 – 16:30
16:30 – 18:00
19:00-

Session I: Morphogenesis
Tea break
Poster session
Lunch break
Session II: Disease models
Tea break
Session III: Technical session
Dinner
Workshop 1: Fly genetic screens as tools of discovery
for mechanisms of human neuro-degenerative disease

20:30Workshop 2: Live imaging of Drosophila –
new developments and applications
Tuesday 22 December 2015
09:00 – 10:45
10:45 – 11:15
11:15 – 13:00
13:00 – 13:50
14:00 – 16:00
16:00 – 16:30
16:30 – 18:30
18:30 – 19:15
17:3020:30-

Session IV: Cell fate and differentiation
Tea break
Session V: Genotoxicity and metabolism
Lunch
Poster session
Tea break
Session VI: Neurobiology
Open house of Indian Drosophila researchers
Dinner
Workshop 3: Modelling diseases in the fly
Workshop 4: Validation of traditional medicine in the
fly model

Wednesday 23 December 2015
09:00 – 11:00
11:00 – 11:30
11:30 – 13:00
13:00 – 14:00
14:00 – 15:00
16:00 – 16:15
16:15 – 16:45
19:00

Session VII: Stem cells, epigenetics and signalling
Tea break
Session VIII: Evolution
Lunch break
Short platform presentations
Tea break
Concluding session: Felicitation of award winners,
vote of thanks & announcements of future
events/meetings
Onwards dinner/departure

Scientific Program
Day I: Monday, Dec 21
Session I

Morphogenesis
Chair: S.C.Lakhotia, BHU, Varanasi

09:00 - 09:20

Maithreyi Narsimha, TIFR Mumbai: Collective behaviour of cells and cytoskeletal
networks induced by physical and chemical cues underlies multicellular sensing
and spatial patterning in a Drosophila epithelium

09:23 - 09:43

Girish Deshpande, Princeton University & IISER Pune: Cells on the move:
Specific release and potentiation of Hedgehog during germ cell migration in
Drosophila melanogaster

09:46 - 10:06

Shweta Yadav, NCBS-TIFR, Bengaluru: Regulation of lipid transfer during
signaling in Drosophila photoreceptors

10:09 - 10:29

Varun Chowdhury, IISER Bhopal: Wg activates short- and long- range target
genes in the Drosophila wing via. independent mechanisms

10:35 - 10:55

Tea break

11:00 - 13:00

POSTER SESSION

13:00 –13:45

Lunch break

Session II

Disease Models
Chair: L.S.Shashidhara, IISER, Pune

14:00 - 14:20

Manish Jaiswal, Baylor College of Medicine, Houston: Bidirectional synergism
between fly and human genetics in health and diseases

14:23 - 14:43

Madhu Tapadia, BHU, Varanasi : Effects of PolyQ mediated pathogenesis: Is it
tissue dependent?

14:46 - 15:06

Mousumi Mutsuddi, BHU, Varanasi : RNA binding proteins in disease and
development

15:09 – 15:29

Anjali Bajpai, IIT Kanpur : Neoplasia in Drosophila : how developmental
programs regulate oncogenic outcome

15:32 – 15:52

Jishy Varghese, IISER Thiruvananthapuram : Drosophila as a model to study
nutrient and energy homeostasis

16:00 - 16:30

Tea break

Session III

Technical Session
Chair: Raghu Padinjat, NCBS, Bengaluru

16:30 – 16:50

Sonal Nagarkar Jaiswal, Baylor College of Medicine, Houston : Applications of
the MIMIC technology

16:53 – 16:08

Basker Bakthavachalu, NCBS, Bengaluru : TransgeneOme: A new transgenic fly
resource

16:11 – 16:26

Deepti Trivedi, NCBS, Bangaluru : CRISPR-Cas9 as a genomic engineering tool
in Drosophila

16:29 – 16:44

Girish Ratnaparkhi, IISER Pune : Proteomics on the fly

16:47 – 17:02

Richa Ricky, IISER Pune: En-Light-ening mechanisms of development and
behaviour in Drosophila

17:05 – 17:20

Rajesh Gunage, NCBS, Bengaluru: Imaging at greater depths- advancements in
the genetic labelling techniques

17:23– 17:38

Tina Mukherjee, InSTEM, NCBS, Bengaluru : G-TRACE: Gal4 Technique for
Real-time and clonal expression

17:41 – 17:51

Presentation: DSS imaging

17:53 – 18:03

Presentation: Ziess

19:00 onwards

Dinner
Workshop 1. Fly genetic screens as tools of discovery for mechanisms of human
neurodegenerative disease

20:30 onwards

: Girish Ratnaparkhi, IISER Pune &
Deepti Trivedi, NCBS Bangalore
Workshop 2. Live imaging of Drosophila –
new developments and applications

: Maithreyi Narsimha, TIFR &
Richa Ricky, IISER Pune

Day II: Tuesday, Dec 22
Session IV

Cell fate and differentiation
Chair: Pradip Sinha, IIT Kanpur

09:00 - 09:20

L.S.Shashidhara, IISER Pune : A2B1: a novel component of Notch pathway
during nervous system development in Drosophila

09:23 - 09:43

Richa Ricky, IISER Pune : Mitochondrial morphology control of Drosophila follicle
cell differentiation in oogenesis

09:46 - 10:06

Vimlesh Kumar, IISER Bhopal : Regulation of synaptic growth signalling by
endocytosis

10:09 - 10:24

K. Ravi Ram, IITR Lucknow : Nuclear receptors in Drosophila: from reproduction
to reproductive toxicity

10:27 – 10:42

A K Tiwari, IIAR, Gandhinagar : Molecular chaperones and ubiquitin ligases play
a protective role in Alzheimer’s disease model in Drosophila melanogaster

10:45 - 11:15

Tea break

Session V

Genotoxicity and metabolism
Chair: Maithreyi Narsimha, TIFR, Mumbai

11:15 – 11:35

D. Kar Chowdhuri, IITR Lucknow : Complexity in hexavalent chromium induced
DNA damage

11:38 – 11:58

Surajit Sarkar, Delhi University : It is not over with oxygen! Excavating the role of
Drosophila glob1 beyond oxygen management

12:01 – 12:21

Rohit Joshi, CDFD, Hyderabad: Understanding the mechanism of Hox based
neuroblast apoptosis

12:24 – 12:39

Sonam Mehrotra, IISER Pune : Differential apoptotic responses of Drosophila
endocycling and mitotic cells to genotoxic stress

12:42 – 12:57

Namita Agarwal, Delhi University : A study of metabolic activity in Hungtington's
Disease using Drosophila as a model system

13:00 - 13:50

Lunch

14:00 –16:00

POSTER SESSION

16:00 - 16:30

Tea break

Session VI

Neurobiology
Chair: Maneesha Inamdar, JNCASR, Bengaluru

16:00 - 16:20

Gaiti Hasan, NCBS, Bengaluru : A neural circuit for adaptation to nutrient stress
in Drosophila larvae

16:23 – 16:43

Krishanu Ray, TIFR Mumbai : Intracellular transport by kinesin-2: one motor
many destinations

16:46 – 17:06

Upendra Nongthomba, IISc Bengaluru : Genetic and molecular characterization
of Drosophila melanogaster mutants with compromised motor functions

17:09 – 17:29

Anuradha Ratnaparkhi, ARI Pune : Dmon1 regulates GluRIIA levels at the larval
neuromuscular junction.

Short platform presentations
17: 32 – 17:44

Vibha Dwivedi, BHU, Varanasi : Role of Hsp27 in Ayurvedic Amalaki
Rasayana mediated improved life history traits and stress responses in Drosophila
melanogaster

17:47 – 17:59

Rashmi Sipani, CDFD, Hyderabad : Understanding the role of Grainyhead in
Drosophila central nervous system development

18:02 – 18:14

Kritika Raj, Delhi Universtiy : Targeted upregulation of human c-Myc alleviates
poly(Q)-mediated neurotoxicity in Drosophila disease model

18:17 – 18:29

A.Thamarailingam, IIT Kanpur : Intrinsic mechanism of cell shape regulation in
migrating epithelial cell sheets by Fat-Dachsous-Four-jointed system

18:30 – 19:15

Open house of Indian Drosophila researchers

19:30 onwards

Conference Dinner

20.30 onwards

Workshop 3. Modelling diseases in the fly
IIT Kanpur
Workshop 4. Validation of traditional medicine in the fly model
BHU, Varanasi

: Pradip Sinha,
: S. C. Lakhotia,

Day III: Wednesday, Dec 23
Session VII

Stem cell, epigenetics and signalling
Chair: Krishanu Ray, TIFR Mumbai

09:00 - 09:20

Maneesha Inamdar, JNCASR, Bengaluru : The endosomally regulated
interactome that maintains blood cell homeostasis

09:23 - 09:43

Tina Mukherjee, InSTEM, NCBS, Bengaluru : Systemic control of
stem/progenitor development in Drosophila

09: 46 – 10:06

Shital Sarah Ahaley, IISER Pune : RNA binding proteins: the unexplored
regulators of Hedgehog signaling

10:19 – 10:39

J.K.Roy, BHU, Varanasi : DCP2 emerges as a potential tumour suppressor in
Drosophila: Insights from P-element second site mutant, DCP2l(3)tb

10:42 – 10:57

Abhay Sharma, IGIB New Delhi : Transgenerational epigenetic inheritance:
Drosophila as a model organism

11:00 - 11:30

Tea break

Session VIII

Evolution
Chair: Girish Deshpande, Princeton University & IISER, Pune

11:30 - 11:50

Girish Ratnaparkhi, IISER Pune : Gene duplication, lineage specific expansion
and sub-functionalization in the MADF-BESS transcription factor family

11:53 - 12:13

N.G.Prasad, IISER Mohali : In sickness and in health: understanding the
evolution of immune response using laboratory evolution

Short platform presentations
12:16 - 12:28

Shreekant Verma, CCMB, Hyderabad : A Polycomb Response Element and
chromatin domain boundaries mediate the epigenetic regulation of eyeless locus
in Drosophila melanogaster

12:31 – 12:43

Bipan Kumar Deb, NCBS, Bengaluru : Store-independent modulation of Ca2+
entry through Orai by Septin 7

12:46 – 12:58

Samir Gupta, TIFR, Mumbai : Distinct roles of two EGFR downstream cascades
in regulating the transit amplification and differentiation of germline in Drosophila
testis

13:00 - 14:00

Lunch Break

Session IX

Short platform presentations
Chair: Rohit Joshi, CDFD, Hyderabad

14:00 - 14:12

Debdeep Dutta, BHU, Varanasi : Deltex binds with Hrp48 and downregulates
Notch Signaling in Drosophila

14:15 - 14:27

Saroj Jawkar IISc, Bengaluru : CG9650 - A Novel regulator of patterning of the
indirect flight muscles of Drosophila melanogaster

14:30 - 14:42

Sameer Thukral, IISER Pune : Cytoplasmic organization and
compartmentalization in Drosophila early embryo syncytium

14:45 - 14:57

Sreedevi Raghu, IISER Thiruvananthapuram : Nutrient signaling and
developmental timings

15:00 – 15:12

Diana Rodrigues, JNCASR, Bengaluru : Mapping and analysis of
heterogeneous precursors in the larval hematopoietic organ of Drosophila
melanogaster

15:15 – 15:27

Praveen Kumar Choubey, BHU, Varanasi : Rab11, a vesicular trafficking
protein, plays role in development of malpighian tubules in Drosophila
melanogaster

15:30 – 15:42

Karen Soans TIFR, Mumbai : A role for Notch signalling in patterning cell
delamination in the amnioserosa

15:45 – 15:57

Banhisikha Saha, IISER Kolkata : Identification and characterisation of genes
responsible for border cell migration of Drosophila egg chamber

16:00 - 16:15

Tea break

16:15 – 16:45

Concluding session: Felicitation of award winners, vote of
thanks & announcements of future events/meetings
19:00 – ONWARDS DINNER/DEPARTURE

ABSTRACTS OF INVITED TALKS

S1
Collective behavior of cells and cytoskeletal networks induced by physical and chemical
cues underlies multicellular sensing and spatial patterning in a Drosophila epithelium
Maithreyi Narasimha, Sonia Muliyil, and Surat Saravanan
Department of Biological Sciences, Tata Institute of Fundamental Research, Mumbai

Tissue sculpting during development and upon wounding relies on dynamic and
heterogeneous cell behaviors that need to be coordinated in space and time. The origin of
these heterogeneities and mechanisms that underlie their coordination remain poorly
understood. One model in which we have investigated both is the amnioserosa, an active
participant during Drosophila dorsal closure. Using targeted (single cell) genetic and
nanoscale laser perturbations, 4D live confocal microscopy and quantitative morphological
analysis, we have sought to understand the cellular, molecular and physical bases of individual
behaviours (both stochastic and collective) and their coordination. In my talk, I will show that
differences in cell behavior result from differences in the spatial organization of the
actomyosin and microtubule cytoskeleton. I will describe experiments that reveal that changes
in actomyosin organization depend on the microtubule cytoskeleton and suggest mechanisms
that underlie this dependence. I will also describe experiments that demonstrate that stochastic
fluctuations in cell signaling (oxidative stress, in particular) help generate anisotropies in
cytoskeletal organization. Our work uncovers an intricate interplay between mechanical and
chemical cues in multicellular sensing and the local control of cell behavior. It also offers an
explanation for compromised tissue integrity in metabolic and metastatic pathologies.

S2
Cells on the move: Specific release and potentiation of Hedgehog during germ cell
migration in Drosophila melanogaster
Girish Deshpande
Department of Molecular Biology, Princeton University and Visiting Professor, Indian Institute of
Science Education and Research,Pune

Directed cell migration serves a critical and conserved role during gonad morphogenesis. In
the fruit fly, Drosophila melanogaster the progenitors of the germ-line stem cells, the
primordial germ cells (PGCs) are formed on the outside surface of the embryo at the
blastoderm stage, while the somatic gonadal precursor cells (SGPs) are specified in the
mesoderm mid-way through embryogenesis. To form the primitive embryonic gonad, the
PGCs must travel from outside of the embryo, across the mid-gut and through the mesoderm
towards the SGPs. The migratory path of PGCs is dictated by a series of attractive and
repulsive cues. Studies over the past decade have shown that one of the key chemoattractants
is the Hedgehog (Hh) ligand. Although, Hh is expressed in other cell types in the mesoderm
and in the ectoderm, the long-distance transmission of this ligand is specifically potentiated in
the SGPs by the hmgcr isoprenoid biosynthetic pathway. The activity of the isoprenoid
biosynthetic pathway, and thus the distant transmission of the Hh ligand, is gated by
restricting expression of hmgcr to the SGPs during mid-embryogenesis. It was recently
proposed that an ABC transporter, Mdr49 acts in a mesoderm specific manner to release the
germ cell attractant. Our data indicate that mdr49 functions in hh signaling and that this
function is likely connected to a role in the transport of Cholesterol. Given the importance of
Cholesterol in the long-distance transmission of the Hh ligand, this observation has opened
up an exciting avenue concerning the possible role of components of the sterol transport
machinery in PGC migration.

S3

Regulation of lipid transfer during signalling in Drosophila photoreceptors
Shweta Yadav and Raghu Padinjat
National Centre for Biological Sciences-Tata Institute of Fundamental Research, Bengaluru

Several recent studies have demonstrated the existence of membrane contact sites between
intracellular organelles in eukaryotic cells and suggested the existence of biomolecular
interactions at these contact sites that mediate changes in the composition of internal
membranes. However, the role of such contact sites in regulating organelle function and
physiological processes remains less clear. I will discuss the existence of a contact site
between the plasma membrane and the endoplasmic reticulum in Drosophila photoreceptors.
Further, we discuss the role of specific proteins present at this location in regulating
phospholipid turnover and its impact in regulating a physiological process, namely
phototransduction.

S4
Wg activates short- and long-range target genes in the Drosophila wing via independent
mechanisms
Varun Chaudhary1,3, David Strutt2 and Michael Boutros1
1
German Cancer Research Center, Heidelberg
2
Department of Biomedical Science, University of Sheffield
3
Department of Biological Sciences, Indian Institute of Science Education and Research, Bhopal

One of the fundamental questions in developmental biology is to understand how a
morphogen gradient regulates tissue growth and patterning. Wnts are one such class of
secreted proteins that are proposed to act as morphogens. In Drosophila wing epithelium,
extracellular Wnt/Wingless (Wg) is observed at a distance of 10 cells or further from the
source, where graded expression of the target genes is observed. Whether the secreted Wg is
able to regulate short- and long-range signalling is controversial and not fully understood.
Moreover, the route of Wg secretion in polarized epithelium is unclear.
We have addressed these issues by analysing both Wg secretion and signalling. Firstly, to
trace the route of polarized Wg secretion in vivo, we performed a pulse-chase rescue
experiment, where block in Wg secretion in evi mutants was rescued transiently by putting
Evi back in the cells. Extracellular Wg staining on these rescued discs captured the release of
Wg secretion and showed strong apical Wg staining. Importantly, signalling defects in the
receiving cells were also rescued. Next, from our in vivo RNAi screen we found components
of the exocyst complex, which upon removal blocked secretion of Wg, preferentially from
the apical side. Interestingly, this block in apical Wg affected the short-range signalling while
the long-range targets were unaffected. Taken together, these results show that Wg is secreted
apically from these polarized cells, which then mediates high-levels short-range signalling.
Furthermore, we show that the secreted Wg travels up to a distance of eleven cells to mediate
signalling, while cells at long-range maintain signalling in the absence of extracellular Wg
but require Frizzled receptors for its maintenance. In summary, our study shows that shortand long-range Wg signalling are regulated by different mechanisms in the polarized
epithelium.

S5
Bidirectional synergism between fly and human genetics in health and diseases
Manish Jaiswal1, Shinya Yamamoto1,2, Hector Sandoval1, Michael Wangler1,2 and Hugo J.
Bellen1,2,3
1
Department of Molecular and Human Genetics, Baylor College of Medicine, Houston
2
Howard Hughes Medical Institute, Baylor College of Medicine, Houston
3
Neurological Research Institute, Texas Children’s Hospital, Houston

Recent progress in genome sequencing allows us to compare the sequences and phenotypes
of genes isolated in Drosophila screens within human patients’ exomes. We took this
approach to probe neurological diseases and conducted a genetic screen on the Drosophila Xchromosome. We identified 165 genes that are required for the development, function and
maintenance of the nervous system. We then undertook a systematic study to analyze human
homologs of these genes in 1,929 human exomes from families with unsolved rare disease
from the Baylor Hopkins Center for Mendelian Genomics study. We identified diseaseassociated mutations in six families including that include discovery of a novel disease linked
gene, ANKLE2, causing microcephaly. In parallel, from our screen, we further uncovered 32
genes that encode mitochondrial proteins. This enabled us to probe pathogenesis of
neurodegeneration due to mitochondrial impairments. Although oxidative stress due to
mitochondrial defects has often been associated with neurodegeneration, we found that
impaired ATP synthesis due to mitochondrial dysfunction dramatically impairs visual signal
transduction in a subset of mutants. These mutants therefore resemble the phenotype
associated with genes that affect the visual transduction pathway, and photoreceptor
degeneration is typically not observed when these flies are kept in the dark. The loss of ATP
leads to their inability to recycle a light-activated protein, Rhodopsin1, which in turn causes
the light-induced photoreceptor degeneration. This distinct mechanism of degeneration shows
that mitochondrial defects are likely to provoke many different paths of disease progression.

S6
Effects of polyQ mediated pathogenesis: Is it tissue dependent?
Madhu G Tapadia, Suman Yadav and Sandeep Kumar Dubey
Cytogenetics Laboratory, Department of Zoology, Banaras Hindu University, Varanasi

PolyQ mediated pathogenesis has invariably been associated with its implications in
neurodegeneration and studies on pathogenesis in peripheral, non-neuronal tissues has
received little credit. We sought to study the effect of polyQ pathogenesis in peripheral, nonneuronal tissues to identify whether the tissues remain passively at the receiving end allowing
polyQ to plays the cards. We selected Drosophila salivary glands and Malpighian tubules as
representative examples of peripheral, non neuronal tissues and compared them with eye
imaginal discs which are neuronal tissues and the results observed will be presented.
An unexpected finding was that the pathogenesis was not the same for these tissues and
substantial tissue specific differences existed, suggesting apparent involvement of the tissues
in progression of pathogenesis. The effect of inclusion bodies was observed on the
morphology of nucleus, which varied between tissues resulting in expansion or reduction in
polyteny in nucleus, which could be attributed to differences in Cyclin E expression and
distribution. Functional differences between wild type and polyQ expressing tissues were
also reflected in Megator and hnRNP expression. Differences were also observed in JNK and
Wnt signaling pathways, immune response as well as regulation of mdr genes, distribution of
hnRNPs. The cytoskeletal arrangement was disrupted however in all the three tissues. Thus it
can be stated that microenvironment significantly contributes to the manifestation of
pathogenesis.

S7
RNA Binding Proteins in development and disease
Mousumi Mutsuddi, Satya Surabhi, Bipin K Tripathi and Bhawana Kumari
Department of Molecular and Human Genetics, Banaras Hindu University, Varanasi

We are working on the genetic and molecular mechanisms responsible for neurodegenerative
diseases and neuronal development. Notch signaling is fine-tuned at multiple levels and misregulation of Notch has been implicated in a variety of human diseases ranging from
neurological disorders to cancer. We have identified maheshvara (mahe), a novel gene in
Drosophila melanogaster which encodes a putative DEAD box protein that is highly
conserved across taxa and belongs to the largest group of RNA helicase. Ectopic expression
of mahe in a wide range of tissue during development results in a variety of defects, many of
which resemble typical Notch loss-of-function phenotype. mahe in the wing imaginal disc
leads to loss of Notch targets, Cut and Wingless. Interestingly, Notch protein levels are also
lowered, whereas no obvious change is seen in the levels of Notch transcripts. In addition,
mahe overexpression can significantly rescue ectopic Notch mediated proliferation of eye
tissue. Co-expression of Dx and Mahe at D/V boundary results in wing nicking phenotype
and a more pronounced loss of Notch target Cut. We have thus identified a novel
evolutionary conserved RNA helicase mahe, which plays a vital role in regulation of Notch
signaling.
In addition, a Drosophila model of Spinocerebellar Ataxia 8 (SCA8) associated neurodegeneration caused by CUG expansions in a non-coding RNA has been established.
Interestingly, we find that pathogenic SCA8 RNA forms nuclear and cytoplasmic foci, a hall
mark for the disease. Over expression of spoon leads to strong suppression of SCA8
associated neurodegeneration. This gene encodes a putative protein, with a KH RNA binding
motif and a tudor domain. The KH domain of Spoon physically interacts with pathogenic
SCA8 RNA and depletes it. Further characterization of Spoonbill KH domain may aid us in
designing peptide based therapeutics for SCA8 associated neurodegeneration.

S8
Neoplasia in Drosophila: How developmental programs of an organ regulate its
neoplastic propensities
Anjali Bajpai*
Department of Biological Sciences and Bioengineering, Indian Institute of Technology Kanpur

Not all cells within a developmental lineage succumb to carcinogenesis upon incurring a
given oncogenic lesion. Why different cell types respond differently to the same oncogenic
lesion remains an outstanding problem in cancer biology. Using Drosophila as a model
system, we have explored the link between cell fate regulations in an organ with its neoplastic
propensities to different oncogenic lesions. Previously, we observed that neoplasia following
loss of the Lgl tumor suppressor in the developing wing or eye is contingent upon the loss of
their respective cell fates. Taking this paradigm of cell fate loss-linked neoplasia, we have
further examined the capacities for oncogenic cooperation upon perturbations of members of
different signaling pathway or cell fate regulators. We note that signaling pathways, such as
Notch and Wg—which induce and maintain wing cell fate—inhibit lgl neoplasia in the wing,
but promote neoplasia in the non-wing territories. Likewise, transcription factors such as
Homothorax (Hth) that suppress eye cell fate cooperate for lgl neoplasia in the eye
epithelium. Similarly, gain of the Hox protein, Ubx, which alters cell fate in wing, eye and
leg primordia cooperate for lgl neoplasia in these organs, but not in the developing haltere
where it is endogenously required for induction and maintenance of its cell fate. These
findings reveal that cell fate reversal is an essential cancer mechanism and provide an answer
to the enduring riddle of organ and tissue-specific oncogenic cooperation by different types
of genetic perturbations.

*AB is supported by the Wellcome Trust/DBT IA Early Career Fellowship

S9
Drosophila as a model to study nutrient and energy homeostasis
Jishy Varghese
School of Biology, Indian Institute of Science Education and Research, Thiruvananthapuram

Maintaining optimal energy levels is crucial for the survival of organisms as it is needed for
all biological functions including growth, development, locomotion, defense and
reproduction. Most multi-cellular animals have specialized ‘regulatory centers’ which are
well conserved during the past 0.5 billion years of evolution that aids in managing energy
homeostasis in spite of fluctuations in the availability of nutrients. The breakdown of energy
and nutrient balance is responsible for metabolic disorders like diabetes and obesity; cardiovascular diseases and some types of cancer. However, the exact mechanisms that help
organisms to withstand fluctuations in the nutrient environment still remain elusive.
The focus of my laboratory is to address how specialized ‘centers’ in the brain and the
endocrine system helps to maintain energy and nutrient homeostasis. We are using genetic
approaches in the model organism Drosophila melanogaster to investigate how nutrient and
energy sensing is achieved. Work in the lab is aimed at unravelling the role of nutrients and
insulin signaling in managing various biological functions including growth, developmental
timing, behaviour and ageing. In my talk I will discuss a novel mechanism by which insulinproducing neurons aids in managing behavioural responses to nutrient starvation.

S10
Applications of the MiMIC technology
Sonal Nagarkar-Jaiswal1, Pei-Tseng Lee2, Koen JT Venken3, and Hugo J. Bellen1,3,4
1
Howard Hughes Medical Institute, BCM, Houston
2
Verna and Marrs McLean Department of Biochemistry and Molecular Biology, , Baylor College of
Medicine, Houston
3
Department of Molecular and Human Genetics, Baylor College of Medicine, Houston
4
Neurological Research Institute, Texas Children’s Hospital, Houston

Gene editing technologies have revolutionized our ability to genetically manipulate model
organisms and enhanced our understanding of biology and diseases. We have developed a
Minos transposon based genome manipulation tool, the Minos-Mediated Integration Cassettes
(MiMIC). When the MiMIC cassette is inserted in a coding intron (an intron between two
coding exons) in the gene trap orientation it severely disrupts gene function. Despite of their
orientation of insertion, these coding intronic insertions facilitate tagging of genes
endogenously with a desired tag via Recombinase Mediated Cassette Exchange (RMCE) by
microinjection of a replacement DNA cassette containing an epitope tag. To simplify RMCE,
we have developed a genetic toolkit that allows gene tagging by genetic crosses without a
need of injection setup. We generated a resource of >600 endogenously EGFP tagged genes
that allows us to assess expression pattern and perform proteomics. These lines also permit
conditional knock down of mRNA using RNAi against GFP. More importantly, using the
degrade GFP—a method developed recently for protein knockdown—we can remove GFP
tagged proteins in a spatio-temporal and reversible manner. In addition, we have developed a
new method “CRIMIC” that allows the CRISPR directed integration of attP carrying
cassettes similar to MiMIC in coding introns of genes that do not contain existing MiMICs,
allowing the creation of protein trap lines by RMCE. This will allow us to create a genomewide library of gene traps and GFP tagged lines that will permit broad applications, including
proteomics and conditional and reversible removal of proteins.

S11
TransgeneOme: A new transgenic fly resource
Baskar Bakthavachalu

National Centre for Biological Sciences, Bangaluru
Majority of Drosophila protein-coding genes remain poorly investigated due to lack of
antibodies or reporter constructs. The "Tagged FlyFosTransgeneOme (fTRG)" library is a
resource platform providing a multi-epitope tag at the C-terminus of Drosophila proteins, for
use in a variety of downstream applications. The genomic fosmid library was built using
high-throughput gene engineering method to create tagged genes expressed under the native
upstream and downstream control elements. The tagged proteins will recapitulatethe faithful
in vivo expression controlled by their native regulatory elements.
The resource platform has successfully made ≈10,000 tagged genomic fosmid clones. A total
of about 880 transgenic fly lines, covering 826 different genes are readily made and available
from NCBS fly facility and from VDRC. Our lab has extensively used this platform to
understand the role of FMRP, Atx-2 and CamKII genes in flies using genetic rescue,
complementation and protein complex purification. Overall, about 207 lines were assessed
for protein expression and localization in ovaries, embryos, pupae or adults by staining and
live imaging approaches.Many proteins are expressed at endogenous levels and localizing to
right subcellular compartments. Gene complementation tests demonstrate that two-thirds of
the tagged proteins are fully functional. Taken together, the broad application spectrum
includes live imaging, subcellular localization and interaction proteomics of selected gene
products at all stages of Drosophila development.

S12
CRISPR-Cas9 as a genomic engineering tool in Drosophila
Deepti Trivedi
C-CAMP, National Centre for Biological Sciences, Bengaluru
CRISPR (Clustered Regularly Interspaced Short Palindromic Repeats) evolved in nature as a
mechanism of adaptive immunity in prokaryotes and has recently been used in heterologous systems
as an efficient genome-engineering tool. Recently, CRISPR-based gene editing has been used in
Drosophila. This technique has proved to be particularly useful in Drosophila due to its smaller
genomic size, and relatively lower number of paralogs, leading to lower chances of off-target
effects—a major concern in higher organisms. I will present some of our data using CRISPR-Cas9based genomic editing and its potential uses. I will highlight some of the technical details affecting
efficiency of these manipulations.

S13
Proteomics on the fly
Girish Ratnaparkhi,
Biological Sciences, Indian Institute of Science Education and Research, Pune
In my talk, I will review the past developments and the present status of proteome research in the fruit
fly, Drosophila. Even 15 years after the completion of sequencing of the fly genome, data on its fly
proteome continues to be rather limited. However, technologies to elucidate the fly proteome, both as
a function of development and in a tissue-specific manner have been developed. Using quantitative
proteomic technology, it is therefore likely that the FLYBASE would
incorporate relational
databases for stage-specific, tissue-specific and pathway-specific proteomes, thereby, enhancing the
utility of the fly as the model organism. Finally, I will examine the field of SUMOylation in the fly
and discuss technical details and progress in our understanding of this area using a combination of
proteomics and genetics.

S14
En-Light-ening mechanisms of development and behaviour in Drosophila
Richa Ricky
Biological Sciences, Indian Institute of Science Education and Research, Pune

Drosophila development and behaviour have reached a new era of investigation by the
availability of genetically encoded tools for live imaging in *vivo*. These methods have
benefitted from constant efforts in the development of fluorescent proteins combined with
improved imaging technology and quantitative analysis. This talk will discuss ‘in vivo
imaging’ methods in Drosophila which have shed light on mechanisms of cell division,
patterning, organization, morphogenesis and behaviour and will end with methods which
hold sufficient promise for the near future.

S15
Imaging at greater depths: advancements in the genetic labeling techniques
Rajesh Gunage
National Centre for Biological Sciences, Bengaluru

Fluorescent labelling techniques are used to understand cell behavior in the context of the
tissue organization and develoment. Recent developments in genetic mosaic techniques such
as Coin-flp, Fly-bow and Fly-fucci have broken new grounds in such genetic labelling
techniques. In this session, I would cover these recent developments in relation to their
specific applications.

S16
G-TRACE: Gal4 Technique for real-time and clonal expression
Tina Mukherjee
InSTEM, National Centre for Biological Sciences, Bengaluru

G-TRACE is a screening and an identification tool of real-time and lineage-traced expression
patterns on a genomic scale. Combination of both Gal4-UAS and the FLP recombinase–FRT
and fluorescent reporter based technique, generates cell clones that provide spatial, temporal
and genetic information about the origins of individual cells in Drosophila melanogaster.

S17
A2BP1: A novel component of Notch pathway during nervous system development
in Drosophila
Jay Prakash Shukla and L. S. Shashidhara
Biological Sciences, Indian Institute of Science Education and Research, Pune

Spinocerebellar ataxia type2 is a complex neuronal disorder in which Ataxin2, an RNA
binding protein, undergoes polyQ expansion due to mutations in the coding region. The Poly
Q expanded Ataxin2 and its partner Ataxin2 Binding Protein1 (A2BP1), another RNA
binding protein, are found deposited in large amounts in the cytoplasm of neuronal cells. The
implication of this, however, is not well understood. Mutations in A2BP1 result in diseases
widely related to nervous system including mental retardation, epilepsy and autism in
humans. Here, we investigate the role of A2BP1 during nervous system development
using Drosophila as a model system.
A2BP1 is expressed in both central and peripheral nervous systems during Drosophila
development. Due to their presence on the adult body surface in the form of bristles, external
sensory organs provide a good assay system to study the nervous system development. Loss
of function of A2BP1 during development increases external sensory organ number.
Conversely, over-expression of A2BP1 leads to loss of bristles. These changes manifest at the
level of the number of sensory organ precursors (SOPs) in the wing imaginal disc, suggesting
cell fate changes. This is further confirmed as we have observed transformation of bristle-less
companiform sensillia to bristles. A series of genetic experiments conducted using Notch,
Delta, Enhancer of split, Achaete/Scute, EGFR and Senseless reagents, suggest that A2BP1 is
required for normal function of Notch. Biochemical analyses demonstrate that A2BP1 is part
of the Su(H) complex in the presence as well as the absence of Notch. Our results suggest
that A2BP1 is required to further strengthen the interactions between Notch and Su(H) in the
nucleus.

S18
Mitochondrial morphology control of Drosophila follicle cell differentiation in oogenesis
Richa Rikhy
Biological Sciences, Indian Institute of Science Education and Research, Pune

Mitochondrial fusion and fission activity is essential for organism development. The EGFR
and Notch signaling pathways regulate tissue pattering and differentiation and affect
mitochondrial morphology and metabolism. The mechanisms by which mitochondrial
activity and shape influences these pathways is unknown. Mitochondrial fission protein drp1
mutants result in loss of both the EGFR and Notch pathways in follicle cells during
oogenesis. In addition to aggregated mitochondrial morphology, the mitochondrial membrane
potential is increased in drp1 mutant follicle cells. Reversing mitochondrial potential partially
rescues the Notch pathway with no change in the loss of function phenotype of the EGFR
pathway. The EGFR pathway on the other hand regulates both mitochondrial morphology
and potential for appropriate activity in oocyte patterning and Notch mediated differentiation.
These analyses will be used to discuss a role for mitochondrial morphology and membrane
potential for appropriate functioning of signaling pathways during organism development.

S19
Regulation of synaptic growth signaling by endocytosis
Saumitra Dey Choudhury, Zeeshan Mushtaq and Vimlesh Kumar
Biological Sciences, Indian Institute of Science Education and Research, Bhopal

The precise role of AP2/clathrin dependent endocytosis and its role in mediating synaptic
signaling have long been debated. While it is well appreciated that Drosophila endocytic
mutants exhibit a defect in synaptic growth and architecture, the signaling mechanisms
linking presynaptic endocytosis and the aberrant synapse growth has not been clearly
elucidated. We studied the consequences of genetic perturbation of DrosophilaAP2 subunits
and its role in mediating function and synaptic signaling. Our study revealed that AP2complex is not only required for basal synaptic transmission but also essential for the
regeneration of fusion competent SV under high-frequency nerve stimulation. Moreover, we
show that attenuation of Highwire-dependent synaptic growth signaling requires AP2/CMEdependent endocytosis. Overall, our studies of DrosophilaAP2-complex have uncovered two
distinct phenotypes that arise from lack of normal endocytosis- one is the basic synaptic
transmission and retrieval of synaptic vesicles; the other is on signaling driven by the
endocytosis of vesicles that possibly carry signaling complexes. The first can be rescued by
normalizing AP2 but the second can be rescued by bypassing the AP2 requirement through
an increase in Hiw levels.

S20
0
Nuclear receptors in Drosophila: from reproduction to reproductive toxicity
K. Ravi Ram
CSIR-Indian Institute of Toxicology Research, Lucknow

Deterioration of reproductive health at an exponential rate in the past two decades, in part due
to exposure to environmental chemicals, is quite alarming. The dwindling reproductive
output, in most cases, is a consequence of chemical interference in endocrine function, a key
determinant of reproductive health. Although both vertebrates and invertebrates are
potentially susceptible to these endocrine disrupting chemicals, the majority of studies focus
on vertebrates and data on endocrine disruption in invertebrates are residual. Invertebrates are
the major contributors to animal biodiversity and their abundance exceeds that of vertebrates.
In addition, many of them have important economic value and perform critical ecological
functions. The progress on understanding endocrine disruption in the context of reproduction
among invertebrates, in part, has been hampered by the limited knowledge on underlying
molecular players. Ecdysteroids play a key role in fertility of arthropods but the roles of
hormone-dependent transcription factors, namely Nuclear Receptors (NRs), in the same is
poorly understood. Therefore, my research group is focused on deciphering the role(s) for
NRs in male/female fertility of a model invertebrate, Drosophila melanogaster. In our lab, a
targeted in vivo RNAi screen of 18 NRs in male (testes, accessory gland) and female
(oviduct, paraovaria and spermathecae) reproductive tissues for fertility revealed that
multiple NRs are essential for the normal development and/or function of targeted
male/female reproductive tissues in Drosophila. These findings will be discussed in the
context of fundamental reproductive processes. Subsequently, rational attempts made to
translate this knowledge into ex vivo/in vivo assays useful for screening of xenobiotics on
their ability on hamper fertility and for understanding chemical mediated endocrine
disruption will be highlighted.

S21
Molecular chaperones and ubiquitin ligases play a protective role in Alzheimer’s disease
model in Drosophila melanogaster
Anand K. Tiwari
School of Biological Sciences and Biotechnology, Indian Institute of Advanced Research,
Gandhinagar,

Alzheimer’s disease (AD) is an age-related neurodegenerative disorder, characterized by
progressive loss of memory, irritability, language breakdown and cognitive functions that
lead to severe dementia. AD results in accumulation of extracellular amyloid-β protein (Aβ)
and intracellular accumulation of hypophosphorylated tau protein. Further, molecular
chaperones and ubiquitin ligases maintain cellular homeostasis and their abnormal
activities/functions lead to onset of neurodegenerative diseases. Using Drosophila model of
Alzheimer’s disease (Appl and Aβ42), we have examined role of molecular chaperones and
ubiquitin ligases in the progression of AD. Inhibition of Appl gene or over-expression of Aβ
peptide resulted in age-dependent neurodegeneration, loss of survival and impaired
locomotor activity. We further show that targeted over-expression of molecular chaperones
(Hsp26, 27 & 70) and ubiquitin ligases (Parkin, DIAP1) partly rescue neurodegenerative
phenotype seen in GMR-GAL4>UAS-ApplRNAi and GMR-Aβ42K52; Aβ42K53 flies while their
down regulation increases their severity of their neurodegeration phenotypes.

S22
Complexity in hexavalent chromium induced DNA damage
D. Kar Chowdhuri
CSIR-Indian Institute of Toxicology Research, Lucknow

Hexavalent chromium [Cr(VI)] is a priority environmental chemical and is also listed as a
class I human carcinogen. Cr(VI) can readily enter into cells bringing in intracellular
reactions involving glutathione, ascorbate or amino acids. A number of radicals are also
generated and it is believed that the formation of these radicals may be responsible for many
of the deleterious effects of Cr on cells including DNA damage. Although several in vitro
studies have shown the formation of severe form DNA damage, i.e., double strand breaks
(DSBs) in vivo studies are limited. We have shown that oral administration of
environmentally relevant concentrations of Cr(VI) to a genetically model organism,
Drosophila melanogaster, resulted in a significant induction of DNA damage in their midgut
cells. The damage becomes severe due to generation of DSBs. Using global gene expression
profiling followed by genetic-, biochemical-, immunochemical- and microscopic-analyses
DSB repair was found perturbed in exposed organism and more significantly nonhomologous end repair (NHEJ) repair. Concurrently, we showed that epigenetic changes do
occur during this process with modulation of specific histone protein and miRNA induction.
By conducting global miRNA profiling under similar experimental condition, we showed that
one of the mis-regulated miRNAs (dme-miR-314-3p) targets mus309 (orthologue of human
Bloom’s syndrome) in exposed Drosophila that has relevance to DSB generation and
perturbed repair. Taken together, our studies suggest multiple levels of complexity in Cr(VI)
induced DNA damage that may be casually linked to the carcinogenic potential of this
environmental chemical.

S23
It is not over with Oxygen! Excavating the role of Drosophila Glob1 beyond oxygen
management
Renu Yadav and Surajit Sarkar
Department of Genetics, University of Delhi South Campus, New Delhi

Hemoglobin (Hb) is one of the most fundamental and well conserved proteins. Its
significance could be predicted by its unanimous presence in all the genera of life: i.e.
ranging from archaebacteria to eukaryotic plants and animals. Globin(s) have been
“classically” studied as oxygen binding protein(s) with little implications in other
physiological functions. Drosophila possesses three globin genes (glob1, glob2, glob3)
located at different cytogenetic positions which appear to be unprecedented in a view that
Drosophila has well developed and self-sufficient tracheal network for oxygen transport. A
comprehensive investigation on Drosophila glob1suggests its tissue specific dynamic pattern
of expression during development. We demonstrate for the first time that in addition to
oxygen management, Drosophilaglob1 is also involved in regulating various aspects of
development.

S24
Understanding the mechanism of Hox-based neuroblast apoptosis
Rohit Joshi
Center for DNA Fingerprinting and Diagnostics, Hyderabad

Central Nervous System (CNS) is complex in its organization and contain divergent cell
types (and cell numbers) along its Anterior-Posterior (AP) axis. Hox genes are suggested to
pattern CNS through their direct effect on proliferation differentiation and apoptosis of neural
progenitor cells (referred to as Neuroblasts-Nbs in Drosophila). Hox mediated apoptosis of
Nbs and their progenies plays an important role in final make up of CNS. While the apoptosis
of the neurons and glial cells will make surgical alterations in patterning of the CNS, the
death of Nbs has a broader effect on the overall constitution of the tissue. In flies apoptotic
genes grim hid and reaper are known to play a role in CNS, but the detailed molecular
mechanism of Hox mediated apoptosis is not known. We have used Hox gene Abd-A
mediated apoptosis of (larval abdominal) Nbs to gains insights into this mechanism.

S25
Differential apoptotic responses of Drosophila endocycling and mitotic cells to genotoxic
stress
Sonam Mehrotra
Biological Sciences, Indian Institute of Science, Education and Research Pune

Apoptotic cell death is a crucial response to genomic instability that prevents oncogenesis.
Clinical observations and other studies have shown that different cells exhibit different
apoptotic responses to genotoxic stress. The molecular mechanisms underlying these
differences largely remain to be understood. This study utilizes Drosophila to examine the
checkpoint responses to re-replication in a developmental context. Re-replication is caused by
increased expression of origin licensing factors such as Cdt1 or its Drosophila ortholog,
Double-parked (Dup).
In most cells, re-replication triggers caspase activation and apoptotic cell death mediated by
both p53-dependent and -independent pathways. Elevated level of Dup causes DNA damage
in both mitotic and endocycling cells. During the endocycle, cells duplicate their genomic
DNA but do not enter mitosis to segregate chromosomes, resulting in a polyploid genome.
Unlike mitotic cells, endocycling cells do not induce apoptosis in response to re-replication or
radiation induced genotoxic stress, regardless of tissue type. This study shows that
endocycling cells repress apoptosis in response to DNA damage by at least two mechanisms.
First, the expression of all the Drosophilap53 protein isoforms is strongly repressed at a posttranscriptional step in endocycling cells. Second, p53-regulated pro-apoptotic genes are
epigenetically silenced in endocycling cells, preventing activation of a paused RNA Pol II by
p53-dependent or p53-independent pathways. These results define the molecular mechanisms
by which different cells modulate their apoptotic response, with a broader significance in
understanding the mechanisms underlying the survival of normal and cancer polyploid cells
in mammals.

S26
A study of
system

metabolic activity in Hungtington's disease using Drosophila as a model

Namita Agrawal
Department of Zoology, University of Delhi, Delhi

Huntington’s disease (HD) is a late onset and progressive neurodegenerative disorder
resulting from abnormal expansion of polyglutamine (polyQ) repeat within huntingtin
(Htt) protein. Besides the hallmark neurological symptoms, energy-related manifestations
such as initial weight gain at early stage followed by the weight loss and energy deficit at
later stage; however, the underlying reason remains inexplicable by normal caloric intake
or high energy expenditure. Lipids constitute a major fraction of body weight and energy
reserves and any perturbation in its homeostasis may negatively influence the
equilibrium. We monitored lipid metabolism from disease onset to progression, to
discern its role in weight alteration. We document using an in vivo transgenic Drosophila
model of HD that diseased flies exhibit differences in body weight throughout disease
progression. Global lipid level estimation revealed an altered lipid metabolism in the
diseased condition, evident from considerably high lipid levels at the time of disease
onset followed by a pathologic decline at the end stage that could be one of the causative
factors for death along with neurodegeneration. Furthermore, drastic alterations in
intracellular lipid droplets size suggested an altered cellular lipid turnover. These changes
occur despite a regular feeding pattern in the diseased states. From our findings we
presume that the therapeutic interventions aimed at restoring lipid levels, target tissues
and associated metabolic pathways may prove to be effective in improving the energy
metabolism, thereby enhancing longevity and quality of life of patients.

S27
A neural circuit for adaptation to nutrient stress Iin Drosophila larvae
Gaiti Hasan
National Centre for Biological Sciences, Bengaluru

A nutrient rich diet during larval life in Drosophila determines important aspects of adult life
such as size and fecundity. But larvae can also survive certain nutrient-stress conditions
depending on their stage of development.
I will present evidence for a neural circuit which appears to be activated in the absence of
dietary amino acids in late larvae. Activity within the components of this circuit is both
necessary and sufficient for mature larvae to cross into the next stage in the developmental
cycle under conditions of nutrient stress. This circuit is not required in larvae on a normal
diet.

S28
Intracellular transport by kinesin-2: One motor - many destinations
Krishanu Ray
Department of Biological Sciences, Tata Institute of Fundamental Research (TIFR), Mumbai

Kinesin-2, a unique heterotriemric microtubule-based motor protein, comprises two different
motor subunits and a non-motor accessory protein. It plays an essential role in the
cilia/flagella assembly and maintenance, as well as in many other intracellular transports.
Unlike the other kinesins, it can potentially bind different sets of cargoes, simultaneously,
using two distinct c-terminal ‘tail’ domains. Thus, kinesin-2 has been speculated to manage
diverse range of transports, all at once. In order to test this hypothesis, we have identified two
independent intracellular transport systems involving kinesin-2: the transport into the cilia on
sensory neurons and axonal transport. In the first paradigm, the motor is essential for all
movements into the cilia, whereas in the latter case it is selectively engaged in transporting
certain soluble and membrane associated proteins towards the synapse. Kinesin-2 manages to
transport mutually exclusive sets of proteins into the cilia and axon, even within the same
neuron. I will discuss our current understanding of the molecular mechanisms underlying the
cargo discrimination, and its importance on the cellular, physiological, as well as biological,
functions in Drosophila.

S29

Genetic and molecular characterization of Drosophila melanogaster mutants with
compromised motor functions
Upendra Nongthomba
Molecular Reproduction, Development and Genetics, Indian Institute of Science, Bengaluru

Neuro-muscular system plays a very important role in transducing external stimulus to
internal signal and generates appropriate response. Major players of this system include
neurotransmitters and their signaling components. These neurotransmitters are also involved
in modulating various behaviours like flight, aggression, courtship, feeding and reproduction
in Drosophila melanogaster. In order to identify the function of genes involved in these
behavioural circuits in Drosophila, we have isolated many mutants which show motor and
behavioural functions. In this talk, I will discuss how we have employed forward and reverse
genetic approaches to generate phenotypes and dissect plausible mode of actions associated
with the down regulation of three genes.

S30
Dmon1 regulates gluriia levels at the larval neuromuscular junction
Anuradha Ratnaparkhi
Developmental Biology Group, Agharkar Research Institute, Pune

Regulation of post-synaptic receptor expression is important for synaptic development and
plasticity. The Drosophila larval neuromuscular junction (nmj) is glutamatergic, and serves
as an excellent model system to study mechanisms that regulate receptor levels. The
molecular mechanisms that regulate receptor expression, trafficking and turnover are poorly
understood.
Mon1 is a conserved protein involved in recruitment of Rab7. Using loss-of-function and
gain-of-function studies we show that DMon1 regulates GluRIIA levels at the larval nmj.
We find that neuronal knockdown of Dmon1 is sufficient to phenocopy the mutant phenotype
suggesting that the regulation is presynaptic. We propose that Dmon1 acts transsynaptically
to regulate GluRIIA levels at the synapse.

S31
The endosomally regulated interactome that maintains blood cell homeostasis
Maneesha Inamdar
Jawaharlal Nehru Centre for Advanced Scientific Research, Bengaluru

Co-ordination and integration of dynamic inputs from multiple signalling pathways takes
place at the endosomes. Control of signal generation, maintenance, down regulation and
attenuation by endosomal proteins is a complex process involving multiple and often
transient interactions. We explored the extensive network of proteins that facilitate this
process in deciding cell fate. Specifically we investigated mechanisms that determine the
choice between maintaining stemness and proceeding to differentiation.Using insect and
vertebrate models we show that active regulation of blood stem cell maintenance occurs on
endosomes. Drosophila and mice mutant for selected endosomal proteins show perturbed
blood cell homeostasis leading to myelodysplasia and leukemia. Using a combined genetic
and proteomic approach we identify several molecules and pathways with hitherto unknown
roles in maintaining blood stem cells. Further we identify conserved blood cell-specific hubs
critical for selectively regulating interconnected signalling pathways. We extend the current
model of signalling in maintaining stemness and show that specific subsets of endosomes are
pivotal for spatial and kinetic regulation of networks. This systems approach will be generally
applicable to understanding vertebrate hematopoiesis and provide targets for pharmacological
intervention.

S32
Systemic control of stem/progenitor development in Drosophila
Tina Mukherjee
InSTEM, National Centre for Biological Sciences, Bengaluru

Stem and progenitor cells reside within specific microenvironments or “niches” that are
critical for supporting their maintenance in an undifferentiated state and dictating changes in
their behaviour upon need. Here, I describe novel niche-independent mechanisms of blood
progenitor proliferation and maintenance in Drosophila. The talk will dwell into the role of
neuronal cues to stress-response pathways that promote blood progenitor maintenance and
cell survival. Overall, these results provide novel paradigms of progenitor cell maintenance
both during normal development and under stress conditions.

S33

RNA binding proteins: The unexplored regulators of Hedgehog signaling
Shital Sarah Ahaley and L. S. Shashidhara
Biological Sciences, Indian Institute of Science Education and Research, Pune

Hedgehog (Hh) signaling, a highly conserved signaling pathway used reiteratively during the
development of an organism, is one of the most studied signaling pathways and yet remains
the most enigmatic of all. Hh pathway and its various components were first identified in
searches for embryonic lethal mutations in Drosophila and via several screens that followed
later. Intriguingly, a few studies implicated several RNA binding proteins (RBPs) as
regulators of Hh signaling suggesting that these proteins may have a role in the splicing of Hh
pathway components and mRNA transport. However, RBPs seem to play a more direct role
in this pathway. Therefore, I endeavoured to identify novel RBPs that regulate Hh signaling
via an in vivo RNAi screen using Drosophila wing discs and adult wings as an assay system.
The screen was performed in a Hh sensitised Moonrat (Mrt) background, a dominant gain-offunction allele of hh with altered Hh signaling. The screen identified 216 out of 382 RBPs as
positives; many of which were never implicated in Hh signaling. Bioinformatic analysis did
not reveal enrichment of any GO terms within the positives. Synaptojanin (Synj), an inositolpolyphosphate 5-phosphatase, is identified as a modulator in this screen. Synj knockdown in
the wing disc leads to ectopic venation and an enhancement of Mrt phenotype. Synj affects
Hh signaling by increasing the expression domain of Dpp, a Hh target, thereby causing
aberrant Dpp signaling. Likewise, this screen has identified many more RBPs which have a
hitherto fore unknown role in Hh signaling pathway.

S34
DCP2 emerges as a potential tumour suppressor in Drosophila: Insights from P-element
second site mutant, DCP2l(3)Tb
Jagat Kumar Roy, Rakesh Mishra and Rohit Kumar
Cytogenetics Laboratory, Department of Zoology, Banaras Hindu University, Varanasi

P–element transposon insertions have been useful in Drosophila in identification of genes,
regulatory regions as well as creating newer alleles which augment the precise understanding
of their genomic architecture and molecular function. Despite the introduction of controlled
transposon hopping strategies P–element mobilizations are reported to create second site
mutations as well that are not tagged by an insertion. In a P-element mutagenesis screen, a
second site mutant was discovered which was found to have tumorous brain in the third instar
larval stage, extended larval life, and delayed pupation along with pupal lethality, all of
which are hallmarks of tumour suppressor mutations. Genetic analyses identified the
mutation to be in 71F1 to 72A1 region on polytene chromosomes. Further analysis revealed
the gene to be DCP2 and hence the allele was named as DCP2l(3)tb. The other alleles of DCP2
in homozygous condition also showed similar phenotype and the tumorous phenotype could
be rescued by a normal allele of DCP2. The cognate function of DCP2 is to remove the 7methylguanosine cap from the 5’ end of mRNAs. Fine mapping further identified the
presence of a Gypsy-LTR like sequence in the 5’UTR coding region of DCP2 in the
DCP2l(3)tb allele. Thus from the present investigation, we identified DCP2 as a potential
tumour suppressor gene in Drosophila and the mapping and characterization of the
allele,DCP2l(3)tb will be presented in detail.

S35
Transgenerational epigenetic inheritance: Drosophila as a model organism
Abhay Sharma
CSIR-Institute of Genomics and Integrative Biology, Delhi

Evidence supporting germline mediated epigenetic inheritance of environmentally induced
traits has increasingly been obtained in recent years. This Lamarckian-like inheritance
requires seemingly implausible soma to germline communication of phenotypic information
and survival of the heritable factor across epigenetic reprogramming during development.
Notably, newly emerging concepts, like the ones advanced by this author, suggest that
circulating factors like exosomal RNA may potentially mediate soma to germline
communication, and factors such as RNA, DNA and histone modifications, and gene
networks together transmit epigenetic information across generations. It will be interesting to
investigate these possibilities experimentally. Here, the fruit fly Drosophila may prove
valuable as a model organism. In this presentation, a recently developed theoretical
framework of inheritance of acquired characteristics based on integrative genomics analysis
will be explained. Next, preliminary data obtained in the laboratory on a Drosophila model of
dietary factor induced inheritance of metabolic perturbations will be discussed.

S36
Gene duplication, lineage-specific expansion and sub-functionalization in the MADFBESS transcription factor family
Vallari Shukla and Girish Ratnaparkhi
Biological Sciences, Indian Institute of Science Education and Research, Pune

Gene duplication, expansion and subsequent diversification are features of the evolutionary
process. Duplicated genes can be lost, modified or altered to generate novel functions over
evolutionary time scales. These features make gene duplication a powerful engine of
evolutionary change. We are exploring these features (Shukla et. al, 2014, Genetics, 196:48196) in the sixteen-member Drosophila MADF-BESS family of transcriptional regulators. The
family is represented by proteins that contain an N-terminal DNA binding MADF domain
and a C-terminal, protein interacting, BESS domain.
Analysis of functional roles for this family, using loss-of-function and gain-of-function
genetics seems to indicate seemingly diverse functions in patterning the wing, the eye and the
ovary. Members of the family are also expressed maternally, with proteins localizing at the
centromere in early embryonic divisions. Of the members studied, Coop, Hinge1, Hinge2 &
Hinge3 appear to be involved in regulating Wnt/Wg signaling with Coop functional in the
wing-blade, while the other three have partially redundant roles in patterning the wing-hinge.
Dip3 is a regulator of NFB/Twist activation while Adf1 and Stonewall are critical
transcriptional regulators, active throughout development.
In my talk, I will present data for a role for one MADF-BESS family member in development
of the Oocyte, with emphasis on stem-cell development. I will also discuss possible
mechanisms that have allowed the family members to diverge from a common ancestral gene
with function retained over 40 Million years of insect evolution.

S37
In sickness and in health: Understanding the evolution of immune response using
laboratory evolution
N G Prasad
Biological Sciences, Indian Institute of Science Education and Research, Mohali

Maintenance and deployment of immune system are require energy investment and hence, in
conditions of resource limitation, are hence predicted to trade-off with other resource
demanding traits, such as reproduction. We tested this long-standing idea to test using
laboratory experimental evolution approach. We subjected replicate populations of
Drosophila melanogaster to three selection regimes – I (Infection with Pseudomonas
entomophila), S (Sham-infection with MgSO4) and U (Unhandled Control). Within 30
generations of selection flies from the I-regime had evolved better survivorship upon
infection with P. entomophila compared to flies from U and S regimes. However, contrary to
expectations and previous reports, we did not find any evidence of trade-offs between
immunity and other life-history related traits, such as longevity, fecundity, egg hatchability or
development time. To test if the evolved traits were costly, we subjected the forward selected
populations to reverse selection. Even after 15 generations, the post infection survivorship of
populations under relaxed selection regime did not decline. We speculate that either there is a
negligible cost to the evolved immune response or that trade-offs occur with traits that we
have not investigated in this study such as reproductive behaviour or other components of
immunity. Thus, our study suggests that life-history trade-offs might play little role in
maintaining variation in immunity.
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Spatial representation of odorant valence in an insect brain
Markus Knaden1, Antonia Strutz1 , Jawaid Ahsan2, Silke Sachse1, Bill S.
Hansson1
1
Max Planck Institute for Chemical Ecology, Germany; 2Central University of South Bihar, BIT
Campus, Bihar

Brains have to decide whether and how to respond to detected stimuli based on complex
sensory input. The vinegar fly Drosophila melanogaster has been a remarkably useful model
of choice for many researchers elucidating these complex phenomena. It evaluates food
sources based on olfactory cues sensed by the sets of sensilla comprising sensory receptors
present on antenna and maxillary palp. Here, we performed a behavioural screen using the
vinegar fly and established the innate valence of 110 odorants. Our analysis of neuronal
activation patterns evoked by attractive and aversive odorants suggests that even though the
identity of odorants is coded by the set of activated receptors, the main representation of
odorant valence is formed at the output level of the antennal lobe. The topographic clustering
within the antennal lobe of valence-specific output neurons resembles a corresponding
domain in the olfactory bulb of mice. The basal anatomical structure of the olfactory circuit
between insects and vertebrates is known to be similar; our study suggests that the
representation of odorant valence is as well.

P2
To investigate the cost of immunity on Drosophila melanogaster population selected for
higher survivorship cost post infection
Aparajita, Vanika Gupta and N.G. Prasad
Indian Institute of Science Engineering and Research, Mohali

Cost of maintaining and deploying immunity is very high and therefore it is expected to
trade-off with other costly life-history traits. Studies have suggested that once selection is
removed, traits that are costly tend to converge rapidly to their ancestral condition. This idea
was subjected to the Drosophila melanogaster populations selected for higher survivorship
post infection against pathogen, Pseudomonas entomophila. Our result show that both
forward and reversed selected populations were very similar when checked for survivorship
post infection, even after relaxing selection for ten generations and thirty generations. This
suggests that either immunity is not very costly to them or some immune genes have got
fixed in the population as a result of which reversed selected population are not able to revert
to ancestral condition.
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Dicer-1: A potential candidate for Drosophila neural stem cell maintenance
Animesh Banerjee and Jagat Kumar Roy
Cytogenetics Laboratory, Department of Zoology, Banaras Hindu University, Varanasi

During the course of development, stem cells of brain differentiate under precisely regulated
spatio-temporal cues, which eventually produce a diverse array of neuronal cells, responsible
for controlling complex activities of an organism. The existence of striking similarity
between Drosophila neuronal stem cells- the neuroblasts, with those of higher vertebrates,
paved the way for establishing fly brain as a premier model system for studying stem cell
biology. The simplicity of Drosophila development accompanied with robust genetic tools
has allowed us in teasing out various players involved in this intricate mechanism. Recent
reports showed increasing repertoires of miRNA playing critical role in neural stem cell
maintenance and differentiation. Thus, we are inquisitive to study the role of RNase III
enzyme, Dicer-1 (Dcr-1), essential for miRNA biosynthesis during brain development of
Drosophila. Results of the present investigation show variable developmental stage specific
lethality, alteration in neuroblast number and absence of prominent neural structures in
central brain when UAS-dcr-1RNAi was expressed under different neural lineage specific
GAL4s. Moreover, reduced number of Cyclin E (S phase marker) and PH3 (mitotic marker)
positive cells, in central brain on depleting Dcr-1 in different neural lineage further
substantiate its role in Drosophila brain development. Neural lineage specific role of bantam
miRNA and its key regulator Notch will be presented.
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Microtubule dynamics during border cell migration
Rudra Prasanna Banerjee and Pralay Majumder
Department of Biological Sciences, Presidency University

Collective cell migration is a complex phenomena essential for animal development,
maintenance and diseases. Cells depend on cytoskeleton for various mechanical properties
including shape, size and migration. Some of these functions are regulated by MAPs
(Microtubules Associated Proteins). There is, however, little information available on MT
structural dynamics and regulation during collective cell migration in vivo. Drosophila border
cell (BC) is a powerful model system for studying this event in live. Drosophila ovaries
consist of numerous egg chambers progressing through 14 developmental stages. Each egg
chambers contain 1 oocyte, 15 nurse cells, and about 650 follicle cells. A pair of polar cells is
present at each end of ovary and at stage eight anterior polar cells recruit 4-8 nearby cells to
from the BC cluster. BC migrate nearly 150 µm path from anterior to posterior side.
Migration process involves detaching from the follicular layer, sensing the cues as well as
anchoring with protrusions; at the same time maintaining polarity. Polarity protein Par-1
kinase (mammalian homolog MARK 1) plays key role in this. Our long term aim is to study
the role of Par-1 in microtubule regulation during Drosophila BC migration. In this study, we
try to observe the expression pattern of different Gal4 and the BC migration defect of each
Gal4 to determine the best Gal4 for over expression and RNAi. C306 and slbo are mostly
used Gal4 for BC. We expect some other Gal4 lines would perform similar or better or
differently aiding us to reach our goals.
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Plasticity and variance in morphological traits as a function of diet in Drosophila
ananassae
Bhumika and A.K. Singh
Genetics laboratory, Department of Zoology, Banaras Hindu University, Varanasi

The phenotype of an organism at the level of morphology, behavior and physiology are
controlled by its genetic constitution, the environment which it inhabits and interaction
between both of them. Deviations from the optimal environmental conditions in which the
organism maintains its homeostasis may lead to the reduction of fitness level and in order to
adapt to deviating environments, changes in individual’s behavior, morphology and
physiology occur. Such changes are collectively termed as phenotypic plasticity. When there
is variation in the expressed phenotype of a particular genotype as a function of environment,
it is classified as Genotype - by - Environment Interaction (G X E). In evolutionary biology G
X E are important for the maintenance and expression of both genetic variation and
phenotypic plasticity.
Dietary composition as an environmental factor can induce long term effects in morphology
and physiology. The aim of our study is to determine the effects of dietary perturbations in
high and low concentrations on adult morphological traits i.e. Wing length, Wing width,
Thorax length and Wing by Thorax ratio in different genotypes of both the sexes in
Drosophila ananassae and also to estimate the variance due to genetic factors, dietary factors
and interaction between both of them. Dietary perturbations used in the study are high and
low salt concentration food as well as high and low sucrose concentration food. The results
obtained indicate that diet induces plasticity in morphological traits and the induction is
highly genotype and diet dependent as well as dependent on the interaction between both of
them
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Developmental analysis of gustatory motor neurons: Organization, birth order and
targeting
Ali Asgar Bohra1, Heinrich Reichert2 and K. VijayRaghavan1
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2
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Adult Drosophila feed by the contraction of multifibrous muscles present in the proboscis.
These muscles are controlled by the axons of the proboscis motoneurons, whose correct
wiring during development is critical for normal muscle function. Functional motor
connectivity also requires the dendrites of the motor neurons to be correctly placed and
connected in the neuropil in the brain. The origin, organization and innervation of the motor
neurons to the proboscis muscles are poorly characterized. Here we describe the
development of the motor neurons that innervate the proboscis muscles and show their origin.
We use the MARCM labeling technique (Lee & Luo, 2001) to analyze this and further
characterize the organization, muscle targeting and dendritic arbors of most of the proboscis
motor neurons.
In summary our study reveals the embryonic origin of motor neurons innervating the adult
proboscis muscles and highlights a correlation between muscle function and the neuronal
targeting. Based on our observations we are able to speculate on the functional role of most
proboscis motor neurons, in feeding behavior. Our findings provide a comprehensive
description of the organization, birth order and development of proboscis motor neurons that
will help in studying the development of the functional gustatory neural circuit.
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Human Tau-mediated neurodegeneration in Drosophila is caused by neurofibrillary
tangle which could be alleviated by downregulation of dMyc
Soram Idiyasan Chanu and Surajit Sarkar
Department of Genetics, University of Delhi, South Campus

Neurodegenerative disorders such as Alzheimer’s Disease (ADs), Frontemporal Dementia
with Parkinsonism linked to chromosome 17 (FTDP-17), Parkinson’s disease (PD) etc., are a
class of human disorders called Tauopathies, characterized by accumulation of
hyperphosphorylated Tau proteins in the affected neurons and brain. Alois Alzheimer for the
first time reported the morphology and histopathology of the disease including many hand
drawing diagrams of neurofibrillary tangles. Cytoplasmic accumulation of
hyperphosphorylated Tau forms these tangles and subsequently marks the affected neurons to
undergo progressive degeneration. Despite of many reports of formation of these tangles in
some of the mammalian models, Drosophila model of Tauopathy was reported to exhibit
neurodegeneration without the formation of neurofibrillary tangle as found in human brain
tissues. We demonstrate for the first time that human Tau induced neurodegeneration in
Drosophila is indeed mediated by formation of neurofibrillary tangles in neuronal tissues.
Moreover, in an attempt to find genetic modifier which could suppress tau mediated toxicity,
we report that RNAi mediated targeted downregulation of dMyc (a human homologue of cmyc proto-oncogene) significantly supresses the neurodegenerative phenotypes, cellular
toxicity and behavioural defects in Drosophila Tauopathy model. dMyc mediated
suppression of neurodegenerative phenotypes is primarily achieved by reducing the
phosphorylation status of Tau and promoting the clearance of protein aggregates and disease
associated tangles.
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Studies on hsp70 modulation on Cr(VI) induced DNA damage in Drosophila
melanogaster
Hitesh Singh Chaouhan1,2 and Debapratim Kar Chowdhuri1,2
1
Environmental Toxicology, CSIR-Indian Institute of Toxicology Research, Lucknow
2
Academy of Scientific and Innovative Research, CSIR-IITR Campus, Lucknow

Hexavalent chromium [Cr(VI)] is a well known mutagen and its genotoxicity has been
reported in various experimental models. Heat shock protein-70 (Hsp70) is a molecular
chaperone which is reported to protect cells from various stress induced damage. This
laboratory reported that hsp70 expression can be used as the first tier indicator of cellular
toxicity against environmental chemicals. However limited yet ambiguous reports are
available about the involvement of Hsp70 against DNA damage protection. We therefore,
investigated the role of hsp70 against Cr(VI) induced DNA damage in a genetically tractable
in vivo model Drosophila. Drosophila larvae (w1118) exposed to environmentally relevant
concentrations of Cr(VI) showed a significant increase in DNA damage, Reactive Oxygen
Species (ROS) level along with deterioration in antioxidant defense system in their midgut
cells. The above changes were more prominent in deficient hsp70 larvae in comparison to its
parental control w1118. Conversely, in exposed hsp70 overexpression larvae, these endpoints
were found to be significantly lower in comparison to that in exposed w1118. Further, a
comparison of DSBs generation among exposed w1118, hsp70-deficient and hsp70overexpression larvae revealed an insignificant increase in DSBs generation under similar
experimental condition. The protective effect of hsp70 on single strand breaks (SSBs)
generation was confirmed by diminished oxidative DNA damage along with decreased
expression of genes belonging to SSB repair in the exposed hsp70-overexpression organism.
The study so far suggests that modulation of cellular hsp70 may have a positive effect on
SSBs generation and repair rather than DSB repair in exposed organism.
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A metabolomic approach to have insights on paraquat induced Parkinson-like
symptoms in Drosophila melanogaster
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Dopaminergic neurons are vulnerable towards paraquat (PQ) exposure while altered
metabolism has been linked with different neurodegenerative disorders. Considering the
duos, an investigation was attempted to understand the mechanistic link between PQ-induced
Parkinson-like symptoms with metabolism using Drosophila as an in vivo model.
Metabolomics approach was utilized along with imaging, biochemical and behavioural assays
to address the effect of PQ in vivo. Metabolome profile was generated in control and PQexposed flies, concurrent with assessment of indices of oxidative stress, dopaminergic
neurodegeneration and locomotor behaviour. PQ was found to significantly alter 24
metabolites belonging to different biological pathways along with significant alterations in
the above indices. PQ also attenuated brain dopamine content in exposed organism. The
study demonstrates that PQ-induced metabolic changes leads to oxidative stress and
neurodegeneration in exposed organism in conjunction with movement disorder, a phenotype,
seen in Parkinson-like symptoms. We observed comparable changes in metabolic pathways
both in PQ-exposed Drosophila and post-mortem samples of Parkinson’s patients. Further,
the study relates to the applicability of Drosophila for pre-screening of environmental
chemicals for their neurodegenerative potential with altered metabolism.

P10
Aloe vera, a phytochemical, ameliorates Huntington’s disease pathology in Drosophila
model
Priya Lakra, Megha Chatterjee and Namita Agrawal
Department of Zoology, University of Delhi

Huntington’s disease (HD) is a neurodegenerative disorder caused by an abnormal expansion
of polyglutamine (polyQ) stretch in huntingtin (Htt) protein. Progressive degeneration of
neurons and impaired motor function has been implicated in the pathogenesis of HD. HD
pathology is complex and may affect multiple cellular processes. At present, no cure or
effective treatment for HD exists. Additionally, the currently available treatments cause
undesirable and severe side effects. Therefore, we investigated the effects of the ‘miracle
plant’ or ‘natural healer’ plant ‘Aloe vera’ on HD pathogenesis. Aloe vera is an ancient plant
which has an excellent safety profile and a broad range of medicinal properties, including
anti-oxidant, anti-inflammatory and immunomodulatory effects. Here we show that Aloe vera
leaf gel extract significantly suppresses disease symptoms in a Drosophila model of HD
which mimics the key features of the agonizing, fatal human disease. Therefore, we propose
that Aloe vera can be an excellent and effective phytochemical for the treatment of HD
symptoms with the possibility of least or no side effects.
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Role of non-coding RNA gene hsrω in dosage compensation of Drosophila melanogaster
Deo Prakash Chaturvedi and Subhash C. Lakhotia
Department of Zoology, Banaras Hindu University, Varanasi

Dosage compensation is a developmental process, which in Drosophila is activated in
somatic cells as soon as the sex is determined to compensate for the different dosages of X
chromosome in males and females. Dosage compensation in Drosophila is achieved by
hyperactivation of the single X chromosome in males and involves specific localization of a
ribonucleoprotein complex, the dosage compensation complexes (DCC), along the length of
the X chromosome in male cells. This alters its chromatin organization to facilitate hypertranscription. Constituents of the DCC include MSL proteins (Msl-1, Msl-2 and Msl-3), a
RNA/DNA helicase Mle, an acetyl-transferase Mof and two long non-coding (lnc) RNAs,
roX-1 and roX-2. As expected, ubiquitous down-regulation of Msl-1 or Msl-2 or Mof through
RNAi results in male lethality at embryonic and pupal stages. We found that down- or upregulation of the lnc hsrω transcripts partially rescues embryonic lethality inMsl-1 downregulated individuals but the embryonic lethality caused by down-regulation of Msl2 or Mof is partially rescued only by up-regulation of the hsrω transcripts. However, in all
three cases, the pupal lethality is rescued only by the EP3037 allele mediated up-regulation of
hsrω transcripts. Down-regulation of Msl-1 or Msl-2 or Mof results in disruption of omega
speckles, removal of Msl-2 protein from the male X chromosome and lowering the level of a
nuclear matrix protein, Megator, which is a known interactor of hsrω transcripts as well as of
DCC. Co-expression of EP3037 restores all the above phenotypes. Earlier studies have
shown that the ISWI ATPase is necessary for the maturation and organization of hsrω
transcript containing omega speckles. ISWI is also known to affect the male X-chromosome
organization and dosage compensation. Down-, but not up-, regulation of hsrω rescues ISWI
null lethality to some extent. Present results add hsrω lnc transcripts to be also involved in
DCC assembly in Drosophila, perhaps by modulating ISWI and Megator activities.
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Rab11, a vesicular trafficking protein, plays role in development of Malpighian tubules
in Drosophila melanogaster
Praween Kumar Choubey and Jagat Kumar Roy
Department of Zoology, Banaras Hindu University, Varanasi

Rab11, is well known marker of recycling endosomes and involved in development and
differentiation of various tissues in Drosophila and other organisms through membrane
morphogenesis. We were interested in understanding if Rab11 has a role in development of
Malpighian tubules in model organism, Drosophila. Malpighian tubule is one of the
important organs for excretion and osmoregulation in insects and escapes histolysis during
metamorphosis. It has two cell types, the principal cells (PCs) and stellate cells (SCs). Rab11
downregulated in PCs by using Gal4c-42 leads to shortening of MTs. Further, it was
observed that shortening of MTs in genotype c42>UAS-Rab11RNAi due to clustering of cells
and reduced ens doreplication. Rab11 is also required for physiological activity in PCs, as
altered expression of Na+/K+ ATPase and V-ATPase is observed in genotype c42>UASRab11RNAi, compared to wild type. Interestingly, Rab11 downregulation mediated by RNAi
in stellate cells in c724>UAS-Rab11RNAi, resulted in lower level of polyteny in the nuclei of
third instar larvae compared to wild type. These cells do not differentiate into characteristic
star shaped cells during pupal stages and individuals die at pharate adult stage. The two
antagonist transcription factors, Teashirt and Cut are known to express in stellate and
principal cells, respectively, from early stages of development and they help in differentiation
and maintenance of the two cell types. In Rab11 mutant condition, Teashirt is downregulated
in stellate cells, while Cut is expressed and cells not getting differentiated into the star shaped
cells. The above results reveal that Rab11 plays important role in MTs development and
maintenance of the physiological function.

P13

Role of mitochondrial morphology and dynamics in Drosophila Embryogenesis
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Mitochondria are semi-autonomous organelles of a eukaryotic cell and are involved in variety
of functions such as energy production, regulation of signalling and apoptosis. Mitochondria
are transported actively with microtubule motors and adapter proteins and their localization is
important for neuronal survival. In a cell, they can be found as spherical structures or as long
reticular networks. These structures are dynamic and are regulated by a balance between
dedicated fission and fusion protein machinery. A balance between these proteins is
necessary for embryonic survival. Thus mitochondrial morphology, distribution and activity
are likely to be regulated in a systematic manner during embryogenesis. We have
characterized mitochondrial distribution in Drosophila early embryogenesis using live
imaging, photobleaching and photoactivation techniques. Mitochondria are apicobasally
polarized in syncytial and cellularizing Drosophila embryo. They are compartmentalized
between syncytial pseudocells and show restricted movement. Mitochondria move apically
during cellularization with the help of microtubule motors, kinesin and dynein. Kinesin
knockdown embryos show premature accumulation of mitochondria at apicolateral region
during early cellularization. In dynein knockdown embryos, apical migration of mitochondria
is obstructed. Migration defects are also observed in the mutants of adapter proteins miro and
milton. This redistribution of mitochondria is affected also when fission protein Drp1 is
knocked down. Interestingly, cellular alignment in gastrulation ventral furrow is disrupted in
these embryos. We are trying to understand role of mitochondrial energetics in these
processes. We will further analyse mutants of mitochondrial morphology, cytoskeletal
remodelling and axis determination to understand mechanisms regulating mitochondrial
distribution and dynamics during embryonic development.
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Store-independent modulation of Ca2+ entry through Orai by Septin 7
Bipan Kumar Deb and Gaiti Hasan
National Centre for Biological Sciences, Tata Institiuts of Fundamental Research, Bengaluru

A variety of signals can trigger uptake of extracellular calcium into neurons. Certain signals
like the neurotransmitter acetylcholine can bind to one of its cognate receptors, the
muscarinic acetylcholine receptor and activate downstream signaling leading to generation of
the second messenger inositol-1, 4, 5-trisphosphate (IP3). Binding of IP3 to the IP3 receptor on
the membrane of the endoplasmic reticulum (ER) leads to depletion of ER- calcium stores.
This drop in ER calcium levels is sensed by STIM proteins, which subsequently oligomerize
and translocate to ER-PM junctions where they help organize and open the Store operated
calcium entry (SOC) channel, Orai, leading to uptake of extracellular calcium, a process
called Store operated calcium entry (SOCE)(2). We have earlier demonstrated a requirement
for SOCE in neurons of the Drosophila flight circuit. Subsequent analysis showed a genetic
interaction between IP3 receptor and STIM/Orai, in regulation of neuronal SOCE. Septins are
GTPases that form heterooligomeric structures in cells that regulate a variety of cellular
phenomenon. Recently, septins of the SEPT2 subgroup have been shown to act as positive
regulators of SOCE in HeLa and Jurkat T cells. Using measurement of SOCE from primary
neuronal cultures obtained from central nervous system of Drosophila, we uncovered a novel
function for a Drosophila septin, dSEPT7 (homolog of mammalian SEPT7) in modulation of
IP3 receptor function and SOCE in neurons. Genetic manipulations of dSEPT7 levels show
that this protein negatively regulates SOCE in neurons of the Drosophila flight circuit.
dSEPT7 reduction restored SOCE and flight in animals with reduced levels of IP 3R and
STIM. Our data shows a novel mechanism for regulation of neuronal SOCE and suggests that
the mode of regulation of neuronal SOCE by dSEPT7 might be distinct from that of septins
of the SEPT2 subgroup in non-neuronal cells.
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Understanding ALS using Drosophila tripartite synapse
Neena Dhiman, Shweta Tendulkar and Girish Ratnaparkhi
Biological Sciences, Indian Institute of Science Education and Research, Pune

ALS is an adult onset neurodegenerative disease with 90% sporadic and 10% familial cases.
Upper and lower motor neuron degeneration in the brain stem and spinal cord leads to
paralysis followed by death. Along with motor neurons, non- neuronal cells such as glia and
muscle cells are also implicated in disease progression. Known ALS causing loci are being
studied at the level of the neuron- muscle- glia junction. This allows one to understand
mechanistic underpinnings of the crosstalk at the three-cell junction in terms of the disease
and also to dissect out contribution of cellular combinations to disease onset and progression.
Using Drosophila melanogaster as a model organism, I am expressing ALS causing mutants
in muscle, glia and neurons individually and also in combination using specific Gal4 drivers,
and measuring pre and post-synaptic parameters at the NMJ. Phenotypic changes at the NMJ
will be used to explore cellular events that give us novel insight into a holistic role for
neuron- muscle- glia contribution to disease.

P16

Comparative ecotoxicogenomic study in Drosophila melanogaster and Caenorhabditis
elegans exposed to methyl parathion
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Toxicology studies often focus on one species for the sole purpose of identifying the effects
of toxicants on that species. However, chemicals released into the environment can
potentially affect various species. Therefore, evaluation of the impact of chemicals on diverse
species spread out over different layers of ecosystem is warranted because organismal
susceptibility to environmental chemicals varies with their complexity and habitat. Towards
understanding the role of genetic constitution in organismal tolerance/susceptibility, we
exposed two model organisms Drosophila melanogaster and Caenorhabditis elegans
representing different ecological strata, to Methyl Parathion (MP) and analyzed the
organismal response at the global transcriptome level. Initially, we determined LC50
(concentration at which 50% of population is dead) in D. melanogaster (3.12µM) and for C.
elegans (275µM)) for 48hrs of exposure to MP. Subsequently, global gene expression
analysis through Microarray after 24 and 48h exposure to 1/10 th and 1/100th of LC50
concentrations of MP revealed mis-regulation of 1351 and 2358 genes in D. melanogaster
and C. elegans, respectively. Visualization and Integrated Discovery (through DAVID)
revealed interesting commonality between D. melanogaster and C. elegans in the predicted
biological processes (such as stress, metabolism, respiratory process, reproductive process
and development). Moreover, the extent of mis-regulation in both organisms in response to
MP was found to be concentration as well as time-dependent. Further, initial bioinformatic
analysis suggested 20-25% homology among genes mis-regulated in D. melanogaster and C.
elegans exposed to MP. These findings provide a molecular handle to understand the
complexity underlying the organismal response to chemical exposure.
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Yorkie suppresses PolyQ-mediated neurodegeneration by down regulating IMD
pathway in Drosophila melanogaster
Sandeep Kumar Dubey and Madhu G. Tapadia
Department of Zoology, Banaras Hindu University, Varanasi

Polyglutamine (PolyQ) diseases are dominantly inherited neurodegenerative disorders
characterized by progressive loss of neurons. PolyQ mediated neurodegeneration manifest
neuronal dysfunction; however mechanisms underlying this neuronal dysfunction are unclear.
Misfolded proteins due to PolyQ expression forms aggregates that leads to apoptosis of
neurons. Yorkie is a transcriptional co-activator of Hippo pathway which interacts widely
with multiple transcription factors including those regulating apoptosis and cell proliferation.
In this study, we present Yorkie as a robust genetic modifier of PolyQ mediated
neurodegeneration which mitigates neurotoxic effect of PolyQ aggregates. We show that
overexpression of Yorkie reduces the accumulation of inclusion bodies while down
regulation of Yorkie enhances the aggregation of inclusion bodies. Inclusion bodies are
reported to trigger innate immune response causing neurodegeneration in microglial cells.
Further, we examined that Yorkie downregulates the expression of NF-kB transcription
factor, Relish and antimicrobial peptides. Interestingly, we observed that downregulation of
individual antimicrobial peptides ameliorate the effect of PolyQ and reduce apoptosis. We
show that PolyQ expressing eye imaginal disc showed increased IMD regulated apoptotic
inducer JNK, whereas overexpression of Yorkie in PolyQ expressing eye imaginal disc
downregulates expression of JNK. These results strongly suggest that Yorkie suppresses the
PolyQ mediated neurotoxicity by negative regulation of IMD pathway.
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Deltex binds with Hrp48 and downregulates Notch Signaling in Drosophila
Debdeep Dutta, Maimuna Sali Paul, Ankita Singh, Mousumi Mutsuddi and Ashim Mukherjee
Department of Molecular and Human Genetics, Banaras Hindu University, Varanasi

Notch signaling is an evolutionarily conserved pathway that is found to be involved in a
number of cellular events including cell fate determination, cellular differentiation,
proliferation, apoptotic events and self renewal process of different tissues. The deployment
of Notch signaling pathway in numerous cellular contexts to influence varied aspects of
development is possible due to its multiple levels of regulation. Notch signaling is regulated
at the levels of expression of ligand and receptor, post-translational modifications, ligandreceptor interactions and its trafficking. In an effort to identify novel components integrated
into the molecular circuitry affecting Notch signaling, we carried out a protein-protein
interaction screen based on the identification of cellular protein complexes using coimmunoprecipitation followed by mass-spectrometry. We identified Hrp48, Drosophila
homologue of human DAZAP1, as a novel interacting partner of Deltex (Dx), a cytoplasmic
modulator of Notch signaling. Immunocytochemical analysis reveals that Dx and Hrp48
colocalized in cytoplasmic vesicles. dx mutants also show strong genetic interaction with
Hrp48 mutant alleles. Co-expression of Dx and Hrp48 results in depletion of Notch in larval
wing imaginal discs and downregulation of Notch targets, cut and wingless. Taken together
our results suggest that Dx and Hrp48 together negatively regulate Notch signaling.
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Isolation of fluoride-resistant microbiota from the mid gut of Drosophila melanogaster and
exploring its probable role in fluoride (F-) bioremediation
Moumita Dutta and Sumedha Roy
Department of Zoology, University of Burdwan, West Bengal

Sodium fluoride (NaF) is widely used for various purposes, as ingredients of insecticide,
fungicide, toothpastes and dental varnishes as well as for water fluoridation. It dissociates into
fluoride ion (F-) and sodium (Na-) ion when dissolved in water. Chronic exposure to NaF leads to
accumulation of F- in cells and tissues of living organisms that leads to severe alterations in the
morphology, physiology and behavior of the organism. Hence the elimination of this
accumulated F- is an important task as well as a complicated one. Drosophila melanogaster is an
established model for genetic, toxicological and cell biological studies and of late, it is also
emerging as an equally important model for non-pathogenic host-microbe interactions. In
addition, its associated microbiota is relatively simple, in contrast to the complex diversity
associated with vertebrates.
We have extracted bacterial population from the mid gut of D. melanogaster and isolated two
strains, DG6A and DG6C, which are resistant to high levels of F- concentrations. These two
strains are found to successfully reduce F concentrations of the medium.
Once established and confirmed through further experiments, these two strains, because of their
fluoride bioremediation properties, can be used as a source of probiotic prophylaxis to solve the
problem of fluoride toxicity in F- prone areas.
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Understanding the role of Centaurin Beta 1A in synaptic growth and development
Manish K Dwivedi, Bhagaban Mallik and Vimlesh Kumar
Biological Sciences, Indian Institute of Science Education and Research, Bhopal

Neuromuscular junctions (NMJs) are the specialized structures between neurons and muscles.
At NMJ trafficking of vesicles and proteins, internalization of cargo requires proper folding
and organization of membrane. Many BAR (Bin/Amphiphysin/Rvs) domain containing
proteins have been shown to play a role in these processes. However function of many such
proteins still remains unknown. We screened several RNAi lines of BAR domain containing
proteins in Drosophila melanogaster. In this screen, we observed that RNAi knockdown of
Centaurin Beta 1a (CenB1a) alters the synaptic morphology at NMJs. This indicates that it
has a potential role in synaptogenesis. So, to get further insights into the function of this
protein we intend to dissect its cellular pathways and novel interactors. For this we have
generated several CenB1a transgenic lines and polyclonal antibody against CenB1a which is
enriched at the synapses. Besides we are also generating CenB1a null mutant for better
understanding its role at NMJs.
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Role of Hsp27 in ayurvedic Amalaki Rasayana mediated improved life history traits and
stress responses in Drosophila melanogaster
Vibha Dwivedi and S. C. Lakhotia
Department of Zoology, Banaras Hindu University, Varanasi

Our earlier study revealed that dietary supplement of Amalaki Rasayana (AR), an Ayurvedic
formulation, improves various life history traits and suppresses neurodegeneration as well as
induced apoptosis in Drosophila. In the present study, we examined effects of dietary
supplement of AR on cell stress response in D. melanogaster. Healthy wild type larvae/flies
were exposed to one of the five different types of stress conditions, viz., starvation stress,
crowded culture stress, thermal stress, oxidative stress and bacterial infection stress. It was
observed that feeding on AR supplemented food improved survival of larvae/flies exposed to
any of these stresses. AR feeding reduced the accumulation of reactive oxygen species (ROS)
and lipid peroxidation in 35 day old flies but enhanced the superoxide dismutase (SOD)
activity in aged flies. Interestingly, while AR feeding did not affect Hsp70 or Hsp83
expression under normal or stress conditions, levels of Hsp27 were seen to be elevated in AR
fed control as well as heat shocked larvae. Therefore, it appears that enhanced cellular levels
of Hsp27 following AR feeding has roles in stress-tolerance and may also be responsible for
the earlier reported increased median life span of AR-fed flies.
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Protective effect of tangeritin on the dietary supplementation in transgenic Drosophila
model of Parkinson’s Disease
Ambreen Fatima, Saba Khanam, Rahul, Smita Jyoti, Falaq Naz, Fahad Ali, Yasir Hasan
Siddique
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Parkinson’s disease (PD) is a neurodegenerative disorder caused due to the loss of
dopaminergic neurons in substantia nigra region of midbrain. The disease is characterized by
the accumulation of alpha-synuclein into depositions known as lewy bodies. Till date there is
no cure for PD but the limited number of medications may provide temporary relief from the
PD symptoms. Tangeritin is a pentamethoxy flavone found in the peels of Mandarin oranges
(Citrus reticulata). The present study was conducted to study the effect of tangeritin on the
symptoms of PD exhibited by the PD model transgenic flies (Drosophila melanogaster).
Tangeritin at a final concentration of 5, 10 and 20µM was added to the diet and the flies were
allowed to feed on it for 24 days. At the same time other set of PD flies were allowed to feed
on a diet having 10-3 M of L-Dopa. The effect of tangeritin was studied on the activity
pattern, climbing ability, dopamine content, oxidative stress markers (lipid peroxidation,
reduced glutathione, glutathione-S-transferase, protein carbonyl content and monoamine
oxidase activity) and on the histopathology of the brain of PD model flies. The study showed
that the exposure of PD flies to different doses of tangeritin showed a marked delay in the
loss of climbing ability and increase in the dopamine content. Tangeritin also showed a
reduction in various oxidative stress markers. Hence it is concluded that tangeritin showed a
marked reduction in the PD symptoms and thus could be of great importance for further
research in treating PD.
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fliH, a novel cis-regulatory mutation in troponin I coding gene leads to indirect flight
muscle hypercontraction in Drosophila
Hena Firdaus1, Mohan J2, Arathi B. P.2 and Upendra Nongthomba2
1
Centre for Life Science, Central University of Jharkhand, Ranchi
2
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Insects utilize fibrillarindirect flight muscles (IFMs) located in thorax to contract at high
frequency powering flight. IFMs express unique isoforms of structural proteins which
assemble to form giant molecular machinery necessary for muscle contraction and regulation
at high speed. Mutagenesis screen for flight defects are instrumental in identification of such
new proteins and key residues which play important role in muscle function and
development. The present study involves characterization of flightless mutant, flightless-H
(fliH) isolated in classical ethyl methanesulphonate (EMS) chemical mutagenesis screen. We
found that fliHisa cis-regulatory mutation in wings up A (wupA) gene which abrogates
binding of myocyte enhancer factor-2 (Mef-2) transcription factor. This leads to reduced
transcript and hence reduced accumulation of its coded protein, troponin I. Troponin I along
with troponin T and troponin C forms the troponin complex which regulates muscle
contraction. Coordinated downregulation of other two troponin complex proteins was also
observed in mutants leading to unregulated acto-myosin interaction and muscle
hypercontraction. Overall our results give new insights on maintenance of structural protein
stoichiometry which functions together in a complex for proper assembly and functioning of
muscles.
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A Drosophila model for understanding molecular mechanisms of diabetic nephropathy
Naveen Kumar Gautam1, Anupama Kaul2, Madhu G.Tapadia3
1
Embryotoxicology laboratory, CSIR-Indian Institute of Toxicology Research, Lucknow
2
Sanjay Gandhi Postgraduate Institute of Medical Science, Lucknow
3
Department of Zoology, Banaras Hindu University, Varanasi

Diabetic nephropathy (DN) results from pathological alterations such as glomerular sclerosis
and interstitial tubular fibrosis in kidneys of diabetic patients leading to chronic kidney
diseases. Since there are no suitable remedies available for DN, understanding molecular
mechanisms of diabetic nephropathy will provide opportunity to develop suitable biomarkers
and theraputics for disease. Therefore, a DN model in a genetically tractable organsim,
Drosophila, was developed to understand the molecular mechanisms of DN. As first step,
insulin resistant conditions (hallmark of type 2 diabetes) in Drosophila larvae was optimized
by feeding them high sucrose diet and thereafter effects on the development and function of
excretory system were examined. We observed that insulin resistant larvae are small and thin
in comparison to control. The Malpighian tubules (excretory organs) of these larvae were not
properly developed. These tubules were smaller in size, with irregular cell and cytoskeleton
arrangement and displayed misexpression of channel proteins, Na+/K+-ATPase, aquaporins.
Alterations in development and function of excretory organs in organism that are insulin
resistant may provide cue to delineate the underlying mechansims of DN.
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Investigating the role of Abdominal-B and Doublesex in central nervous system
development
Neha Ghosh and Rohit Joshi
Centre for DNA Fingerprinting and Diagnostics, Hyderabad

In Drosophila, the neural progenitor cells also known as neuroblasts acquire their specific
positional identity along the anterior-posterior axis of CNS and generate a diversity of cell
types along this axis. The neuroblasts present in the most terminal region of the larval CNS
are called as terminal neuroblasts (tNbs) which show sex specific differences in their
proliferation behavior giving rise to different number of neurons in males versus females.
These cells are present in the region of CNS which is patterned by the Hox gene Abd-B.
The dsx gene of sex-determination hierarchy is known to play an important role in
determining the sex-specific development of the CNS. A recent study has shown that in case
of the female larval CNS the tNbs undergo death. However, the mechanism of how these
tNbs undergo death in the female larval CNS is yet to be elucidated. Our work aims to
identify the minimal enhancer that controls the death of these tNbs in the female larval CNS
and thereby the apoptotic gene(s) that play a role in this process of programmed cell death. A
23kb Neuroblast regulatory region (NBRR) was divided into 4 overlapping fragments and
analysed in our lab, of which 2 of them showed a sex-specific expression only in the female
larval CNS. Using a homozygous genomic deletion, MM3 we were able to rescue the dead
tNbs in the female larval CNS. The apoptotic genes which play a role in causing the death are
being analysed for the same.
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New niche and novel stem cell during development of Drosophila musculature
Rajesh Dattaram Gunage and K. VijayRaghavan
National Centre for Biological Sciences-Tata Institute of Fundamental Research, Bengaluru

How myoblasts proliferation is regulated for the formation of muscles of different sizes is an
essentially unanswered question. The flight muscles or skeletal muscles of Drosophila
develop from adult muscle progenitor (AMP) cells set-aside embryonically. The thoracic
segments are all allotted the same small AMP number, while those associated with the wingdisc proliferate extensively to give rise to over 2500 myoblasts, considerably large when
compared to other segments. By using various genetic labeling techniques we show an initial
symmetric amplification to increase the AMP population and later switch to asymmetric
division, forming a stem cell and a differentiated progeny(Gunage et al., 2014). Notch
signaling controls the initial amplification of AMPs, while the switch to asymmetric division
additionally requires Wingless (Drosophila Wnt), which regulates Numb expression, an
inhibitor of Notch, in the AMP lineage. In both cases, the epidermal tissue of the wing
imaginal disc acts as a niche expressing the ligands Serrate and Wingless. In summary, the
disc-associated AMPs are a novel muscle stem cell population that orchestrates the early
phases of adult flight muscle development (Gunage et al., 2014).
Extending these findings to adult by lineage trace, we show presence of muscle stem cells in
mature adult life thus establishing a developmental link to stem cell fate determination.
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Female sub-fertility in type 1 diabetes: antioxidant supplementation enhances female
fertility in Drosophila based diabetic model
Himanshu Gupta1,2, Richa Pandey1 and K. Ravi Ram1,2
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Diabetes, caused by insulin deficiency and/or resistance, is fast gaining the status of a global
epidemic. In Type 1 Diabetes (T1D), poor glucose control due to insulin deficiency causes
oxidative stress. In addition, sub-fertility in T1D females is well documented. However, the
link between oxidative stress and female sub-fertility in T1D, if any, remains unexplored.
Optimum levels of reactive oxygen species are not only essential for events associated with
sperm leading to fertilization but also to provide an appropriate milieu for successful
reproduction. Therefore, we studied the consequence of increased oxidative stress on female
fertility and sperm fate in terms of their storage/utilization in T1D female milieu by
employing Drosophila based T1D model lacking insulin like peptides (Df[dilp1-5]). We
observed that Df [dilp1-5] females, when mated to normal males, displayed reduced fertility
and did not store/utilize sperm as efficiently as their controls. We also observed significant
elevation in the oxidative stress parameters and oxidative modification of certain proteins in
the reproductive tracts of Df [dilp1-5] females. Interestingly, antioxidant (Amla or Vitamin
C) supplementation during development significantly reduced the above oxidative
perturbations, elevated sperm storage and also improved Df[dilp1-5] female fertility. These
results suggest that increased oxidative stress modifies female reproductive tract milieu,
which in turn affects sperm fate leading to female sub-fertility in T1D. Further, our data
suggest that sub-fertility in T1D females can be significantly mitigated by antioxidant
supplementation during their development. Finally, the study reflects the potential of
Drosophila for understanding diabetes mediated female reproductive adversities.
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Distinct roles of two EGFR downstream cascades in regulating the transit amplification
and differentiation of germline in Drosophila testis
Samir Gupta and Krishanu Ray
Tata Institute of Fundamental Research, Mumbai

Stem cell progeny often undergo transit amplification (TA) before differentiation. The extent
and spatiotemporal control of the TA define organogenesis. Neighboring tissue and stem cell
microenvironment plays a critical role in the TA regulation. In Drosophila, the male germ
line cells are encapsulated by two somatic-origin cyst cells (SCC). Disruption of the EGFR
signalingin the SCC cause germ cell hyper-proliferation.Although the EGFR signaling is
suggested to propagate through both the activation of C-raf/MAPK and rho/rac GTPases,
how these two are implicated in the TA regulation are still unclear. A limited screen of the
gain- and loss-of-function perturbations of candidate genes in the early stage SCCs helped to
identify that the ras/MAPK cascade plays a key role in coordinated germline proliferation and
subsequent differentiation. In comparison, independent perturbations of the rac/rho functions
in the early SCCs did not cause ectopic germ cell proliferation. Altogether, these results
established a quantitative paradigm estimating the impacts of EGFR signaling pathways in
the somatic tissue on the germline transit amplification.
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Role of Choline Transporter (ChT) in regulating cholinergic neuro-transmission
Runa Hamid and Vimlesh Kumar
Department of Biological Sciences, Indian Institute of Science Education and Research, Bhopal

Acetylcholine (ACh) is the major neurotransmitter of the cholinergic system and is thought to
play crucial roles in many functions of the central nervous system (CNS). Dysfunction of
cholinergic synapses is the major problem for which mechanistic understanding at molecular
level is quite limited. At the pre-synaptic terminal, Choline acetyltransferase (ChAT)
synthesizes ACh from the precursors Acetyl CoA and Choline; ACh is then packaged into
synaptic vesicle by Vesicular acetylcholine transporter (VAChT). Later, the Choline
transporter (ChT) is responsible for recycling choline at the pre-synaptic terminal from the
synaptic cleft and is also a rate limiting step of this cycle. Previous studies show that ChT has
a capacity to provide functional compensation in state of any cholinergic deficit to maintain
ACh turnover. How and why this compensation is mediated by ChT is not known. This is an
important issue to understand because it signifies the critical role of ChT in maintaining ACh
turnover. To achieve this aim, I have generated different transgenic flies and polyclonal
antibody for this protein. In parallel, I am also carrying out mutagenesis screen in Drosophila
to get potential ChT mutant using P- element mobilization. Here, I will present my
preliminary results and strategies aimed to investigate the molecular basis of the function and
regulation of Choline transporter.
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Modelling paraneoplasia in Drosophila
Sneh Harsh, Reeta Singh, Thamarailingam Athilingam and Pradip Sinha
Biological Sciences and Bioengineering, Indian Institute of Technology Kanpur

Different organ system within an organism cross-talk with each other by a process that has
been referred to as inter-organ communication or remote sensing, wherein one organ system
“senses” the paracrine signals from another and respond for homeostasis of the organism as a
whole. Like a developing organ, tumors in one organ could also display systemic impact on
distant organs with debilitating impact in cancer patients due to pathophysiologies that are
broadly referred to as paraneoplastic syndromes (PNS). PNS are often the earliest indication
of cancer besides being cancer prognostic and remission markers. Why different tumors
induce different types and severities in PNS remains a long-standing unresolved question in
cancer biology. Here we show that epithelial carcinomas growing within Drosophila larval
or adult hosts systemically target multiple host organs. We further show that tumors driven
by cooperating N or Ras signaling produce distinct types of PNS in the host organism.These
findings present a prospect of genetic dissection of cancer-paraneoplasia in Drosophila.
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Cg9650: A novel regulator of patterning of the indirect flight muscles of Drosophila
melanogaster
Saroj Jawkar,and Upendra Nongthomba
Molecular Reproduction, Development and Genetics, Indian Institute of Science, Bengaluru

During formation of the Indirect Flight Muscles (IFMs) of Drosophila, a seemingly uniform
population of myoblasts housed on the wing disc notum undergoes cell-lineage dependant
specification, proliferation, migration and differentiation. CG9650 was initially identified in a
screen to look for novel genes regulating neurogenesis on the X chromosome. Multiple
reports have indicated a role for CG9650 in neuronal development. We observed high
expression of CG95650 in proliferating myoblasts. Knockdown of CG9650 led to a defect in
the pattern of the IFMs formed. We then tested for change in the levels of known regulators
of IFM patterning like Notch, Twist and Cyclin E. It was observed that levels of Notch, Twist
and Cyclin E were upregulated. Additionally, under conditions of increased Wingless (Wg)
signalling, CG9650 levels were found to be increased, indicating a role of Wg, a known
regulator of IFM patterning, in controlling CG9650 expression. In this study, we provide
evidence implicating CG9650 as a pivotal regulator of IFM patterning and propose it to be a
mediator of Wg in controlling IFM development.
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SUMOylation in Drosophila innate immune response
Bhagyashree Kaduskar
Indian Institute of Science Engineering and Research, Pune

SUMOylation in Drosophila melanogaster modulates the expression of defense genes,
through modulation of Toll/NF-κB and IMD/NF-κB signaling networks. We however have
limited understanding of the SUMO modulated regulation of the immune response and lack
information on SUMO targets in the immune system. In this study we have measured the
changes to the SUMO proteome in S2 cells in response to an LPS challenge. A set of 710
proteins represents the immune induced SUMO proteome and analysis suggests that specific
protein domains, cellular pathways and protein complexes are enriched in response to
immune stress. A small subset of the confident set were validated by in-bacto SUMOylation
and shown to be bonafide SUMO targets. These include components of immune signaling
pathways such as Caspar, Jra, Kay, cdc42, p38b, 14-3-3ϵ, as also cellular proteins with
diverse functions, many being components of protein complexes, such as prosβ4, Rps10b,
SmD3, Tango7 and Aats-arg. Caspar, a human FAF1 ortholog is known to negatively
regulate IMD signalling by inhibiting DRED-dependent Relish cleavage. We have shown that
Caspar is SUMOylated at K551 and this SUMOylation is modulated by heat shock and
immune stress. Further experiments for functional relevance of Caspar are on-going in flies.
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Role of dA2BP1 in IFM development and function
Ketaki Kamble and Upendra Nongthomba
Molecular Reproduction, Development and Genetics, Indian Institute of Science Bengaluru

The indirect flight muscles (IFMs) are responsible for providing energy to attain the high
wing beat frequency during insect flight. To sustain such a specialized function, most of the
structural proteins of the IFMs express different sets of protein isoforms, resulting from either
controlled events of alternative splicing or differential expression regulated through the
promoter. Ataxin-2 binding protein 1 (A2BP1) is a regulator of alternative splicing known to
be expressed in brain and muscle predominantly. It has a conserved RRM (RNA recognition
motif) that binds to 5-UGCAUG-3’ sequences in RNA. In the present study, we have studied
the role of A2BP1 in Drosophila IFM development and function. Drosophila A2BP1
(dA2BP1) is expressed throughout major events of adult IFM development and continues to
express in adult flies. dA2BP1 knockdown in the IFMs results in a patterning defect,
indicating a developmental function of dA2BP1. Its knockdown also results in muscle hypercontraction phenotype whose etiology is explained in greater detail in present study. Also,
muscle specific putative splice targets of dA2BP1 were identified using bioinformatics
analysis. Structural proteins, Troponin-I and Myosin heavy chain, known to be intimately
involved in muscle contraction have A2BP1 binding sites in their transcripts, and are studied
here. Of the many regulatory proteins having A2BP1 binding sites, Mef2 and Arrest are also
studied here. A2BP1 emerges as a key factor in regulation of fibre specific alternative
splicing in IFMs.
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A component of the proteosome cap, Rpn3, regulates border cell migration in
Drosophila melanogaster
Susnata Karmakar and Mohit Prasad
Department of Biological Sciences, Indian Institute of Scinece Engineering and Research, Kolkata

Cell migration is an important physiological process in the development of most multicellular
organisms. Border cell migration during Drosophila oogenesis provides an established model
system for the study of collective cell migration. Border cell migration involves a group of
stable epithelial cells breaking away from their neighbouring cells and then making its way
through the nurse cells to finally reach the oocyte boundary. We hypothesized that the
turnover of various cell adhesion proteins and signalling molecules would be involved in the
process, which would in turn require the active participation of the proteosomal pathways.
We show that treatment of dissected egg chambers, with a protease inhibitor cocktail for 8
hours, result in 16% of them showing migration defect compared to 8% in the vehicle control
treated sample. To narrow down on the proteins that are actually playing a role, we then
screened 15 protease coding genes that are highly expressed in the ovary by downregualting
their function by RNAi approach. We identified a Proteosome Regulatory Cap component
(Rpn3), whose down regulation impeded border cell movement in 65% of the egg chambers.
The number of nuclei in the clusters showing migration defect remain unaffected compared
to the control sample. Since in large number of egg chambers border cells over expressing the
Rpn3 RNAi failed to detach, it suggests Rpn3 may regulate the detachment of the border cell
clusters from the follicle cells. Results from the above would be presented and the
implications would be discussed.
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Multiple nuclear receptors regulate female reproduction in Drosophila melanogaster
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Reproduction is critical for the maintenance of life. In this context, the increased incidence of
female infertility, in part due to environmental chemical exposure, is a major concern.
Numerous xenobiotics exist in the environment and therefore, it is essential to assess their
ability to hamper female fertility to curb further escalation in infertility rate. However, the
toxicant load is a monumental challenge for reproductive toxicity assessment using
conventional animal models. Hence, alternative models that facilitate high-throughput
screening are required. In this context, Drosophila with its homology to higher organisms and
conservation of reproductive processes offers a potential alternative to conventional models.
In mammals, endocrine disruption is the major cause underlying xenobiotic mediated female
reproductive toxicity. Therefore, we aimed at deciphering the role(s) for nuclear receptors
(NRs), essential regulators of hormonal function, in Drosophila female fertility and
developing model(s) for female reproductive toxicity assessment using NRs critical for
female fertility. Accordingly, we knocked down 18 NRs, individually, in different tissues of
Drosophila female reproductive tract and identified that normal level of EcR, Usp and dsf in
the oviduct and paraovaria are essential for female fertility in Drosophila. In addition, three
NR1 family receptors are essential for female fertility due to their requirement for structural
integrity of sperm storage organs, namely spermathecae. These findings suggest that multiple
nuclear receptors regulate female fertility by acting at different tissue/stage specific levels.
Further, the identified molecular machinery will be useful for developing Drosophila based
models to assess of the endocrine disruption potential of xenobiotics.
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Understanding regulation of synaptic morphology by dICA69, an N-BAR protein in
Drosophila melanogaster
Bhagaban Mallik and Vimlesh Kumar
Departmemnt of Biological Sciences, Indian Institute of Science Education and Research, Bhopal

Synapses are specialized junctions that mediate transmission of information via
neurotransmitters. Synapse undergoes structural changes due to change in architecture as well
as membrane remodeling. There are arrays of proteins and signaling molecules which have
been shown to regulate synapse development. Among various signaling molecules, BAR
(Bin, Amphyphysin, RVS) domain super family of proteins have emerged as important
players in membrane remodeling process throughout eukarya1.
Following an RNAi mediated genetic screen, I have identified N-BAR domain protein that
affects synaptic development. I would highlight one of the proteins, ICA69 which has been
previously reported in trafficking of receptors from dendrites to cell body, vesicle trafficking
from ER to Golgi and insulin secretion in pancreatic cells2. Bioinformatics results show that
ICA69 has a BAR domain in its N-terminus and is functionally conserved which is evident
from our liposome tubulation experiment. However, its function in neurons is poorly
understood. Drosophila ICA69 mutants and ICA69 RNAi show down-regulation of glutamate
receptors, severe reduction in synapse size, number of boutons and branching at the
neuromuscular junction. However, biochemical and yeast two hybrid assays suggest that
human ICA69 interacts with PICK1 and Rab23. On the basis of this idea, we tested glutamate
receptor in PICK1 and Rab2 RNAi knockdown lines and it appeared to be down regulated.
Our experiment has given us encouraging evidence that ICA69, PICK1 and Rab2 somehow
regulate synapse development and plasticity.
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Effect of bromocriptine alginate nanocomposite (BANC) on the transgenic Drosophila
model of Parkinson’s disease
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The effect of bromocriptine alginate nanocomposite (BANC) was studied on Parkinson’s
disease (PD) model flies. The synthesized BANC was subjected to characterization and at
final concentration of 0.5, 1.0 and 1.5µM was mixed in diet. The PD flies were allowed to
feed on it for 24 days. A significant dose dependent delay in the loss of climbing activity and
activity pattern was observed in the PD flies exposed to 0.5, 1.0 and 1.5µM BANC. The PD
flies exposed to BANC also showed a significant reduction in lipid peroxidation, glutathioneS- transferase activity and an increase in glutathione content. However, no gross
morphological changes were observed in the brains of PD and control flies. The results
suggest that BANC is effective in reducing the PD symptoms in transgenic flies.
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Ecdysone receptor is essential for male fertility in Drosophila: implications for pest
control and endocrine disruption
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Reduced male fertility due to exposure to environmental chemicals is a universal
phenomenon across ecological strata. In most cases, this is due to interference of xenobiotics
with endocrine function of exposed organisms. So far, hormonal pathways of higher
organisms have remained the prime focus of researchers for endocrine disruption studies.
However, studies on xenobiotic mediated endocrine disruption in lower organisms, the crux
of biodiversity, are limited. This is, in part, due to the lack of candidates that can attribute the
measured reproductive adversities to endocrine disruption. In this study, we explored the
potential of nuclear receptors (NRs), which are ligand activated transcription factors, as
sensors for endocrine disruption in lower organisms. We evaluated the role for nuclear
receptors in the male reproduction of a model invertebrate, Drosophila melanogaster. Using
RNA interference (RNAi), we knocked down 18 nuclear-receptors representing all six subfamilies of vertebrate receptors, individually, in a male accessory gland-specific manner, and
analyzed their requirement for male fertility. We identified that Ecdysone Receptor (EcR) is
necessary for the development/function of accessory glands in the male reproductive tract of
Drosophila and that the knockdown of EcR leads to sterility. Surprisingly, Ultraspiracle
(Usp), a known component of functional EcR, is not required as a partner for EcR in the
development/function of male accessory glands and hence, points to a novel receptor in the
male fertility in Drosophila. The potential of these findings in designing pest-control
strategies and for the development of Drosophila based assays for endocrine disruption will
be discussed.
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Functional screens for novel genes regulating nutrient and energy homeo-stasis in
Drosophila melanogaster
Himani Pathak, Sreesha R Sudhakar and Jishy Varghese
Indian Institute of Science Education and Research, Thiruvananthapuram

Organisms maintain a steady state under changing nutritional conditions which is
fundamental for their functioning. In Drosophila melanogaster, the homeostatic regulation is
accomplished by various endocrine peptides. Among these, Insulin like Peptides (ILPs)
produced by Insulin Producing Cells (IPCs) in the fly brain are noteworthy. Fat body
responds to these ILPs and coordinates growth and metabolism. Previous study by Varghese
et al. (2010) on miR-14 provided us with a means to search for functionally relevant IPC
specific genes, which has been difficult due to the small number of IPC neurons. Using a
combination of genetics and molecular means we have identified putative genes that may
regulate nutrient homeostasis. The aim of the present project is to study and functionally
characterize these genes in two metabolically active regions, the IPCs and the fat body using
the RNAi approach. Of the genes screened so far, one gene CG3810 when knocked down in
the IPCs showed increased (20-30%) triglyceride: protein ratio and increased starvation
resistance. Previous studies have identified this gene as a modulator of lifespan by acting in
the endoplasmic-reticulum associated protein degradation (ERAD) pathway. We are currently
focusing on elucidating the role of ERAD dependent protein quality control in the IPCs and
the fat body.
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Orai function and SOCE is required in dopaminergic neurons of Drosophila flight
circuit
Trayambak Pathak and Gaiti Hasan
National Centre for Biological Sciences, Bengaluru

Store Operated Calcium Entry (SOCE) is thought to primarily regulate calcium homeostasis
in neurons. Subsequent to identification of Orai as the SOCE channel in non-excitable cells
investigation of Orai function in neurons demonstrated a requirement for SOCE in the
Drosophila flight circuit. To further investigate the role of Orai in Drosophila flight circuit
we have generated a dominant negative form of Drosophila Orai. Controlled expression of a
dominant-negative Drosophila Orai transgene showed that Orai-mediated SOCE is required
in dopaminergic interneurons of the flight circuit during pupal development. Expression of
dominant-negative Orai specifically in dopaminergic neurons abolished flight. We found that
the requirement for SOCE for adult flight is in pupal dopaminergic neurons but not in the
larvae. The loss of dOrai mediated SOCE alters the transcriptional profile of dopaminergic
neurons. In pupae, during flight circuit maturation, loss of Orai-mediated SOCE downregulates transcription of Tyrosine Hydroxylase which is essential for dopamine synthesis. It
also down regulated the transcription of dopamine transporter (required for uptake of
dopamine after synaptic release) and up regulated the Cac1 (a voltage gated calcium channel)
supporting a role for SOCE in regulation of neural excitability of flight circuit dopaminergic
neurons. These studies suggest that modulation of SOCE could serve as a novel mechanism
for restoring dopaminergic specificity and/or neural activity to neurons in neurodegenerative
disorders like Parkinson’s syndrome.
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Nutrient signaling and developmental timings
Sreedevi Raghu*, Smitha Vishnu*, Jery Joy* and Jishy Varghese
Indian Institute of Science Education and Research, Thiruvananthapuram
*equal contribution
In Drosophila insulin signaling pathways control body and organ size according to the nutritional
status of the organism. The steroid hormone ecdysone, which is secreted by the prothoracic gland,
which is a part of the ring gland, has a dual role in metamorphosis and overall growth in Drosophila.
Pulses of ecdysone release promote developmental transitions and maturation, while a basal level of
ecdysone activity negatively affects growth. The insulin signaling pathway and ecdysone signaling
oppose each other during the growth phase of fly life cycle. Our lab is interested in teasing out the
molecular mechanisms by which nutrient status of the organism is sensed by prothoracic gland to
produce the large pulse of ecdysone that arrests growth and trigger metamorphosis. Recent research
shows that post-transcriptional regulation by bantam microRNA is at the crossroads of the regulatory
interactions between growth and metamorphosis (Boulan et al, Current Biology: 2013). In this project
we use bantam as a tool to understand molecular timing mechanisms linked to ecdysone production.
Based on this we have conducted a genetic screen and have identified novel means by which nutrient
signaling mechanisms interact with ecdysone synthesis through bantam. We will also discuss
preliminary data on novel targets of bantam, which links growth and nutrition to hormonal control of
development.
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Effect of kanamycin in the third instar larvae of transgenic Drosophila melanogaster
(hsp70-lacZ) Bg9
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The effect of kanamycin was studied on the third instar larvae of transgenic Drosophila
melanogaster (hsp70-lacZ) Bg9 at 5, 10, 20, 40, 60 and 80 µg/ml. The larvae were exposed to
the selected doses of kanamycin for 48 hrs. The in situ histochemical β-galactosidase activity,
lipid peroxidation, glutathione (GSH), glutathione-S-transferase (GST) activity, caspase-3,
caspase-9, apoptotic index and comet assay were taken as parameters for evaluation of the
toxic effects. The larvae exposed to 60 and 80µg/ml for 48 hrs showed a dose dependent
significant increase in the activity of β-galactosidase and lipid peroxidation, but decrease in
the total GSH content as compared to unexposed larvae. The larvae exposed to 60 and
80µg/ml of kanamycin for 48 hrs showed a dose dependent significant increase in the
caspase-3 and caspase-9 activity, apoptosis and DNA damage. The results suggest that the
kanamycin is toxic at 60 and 80 µg/ml of doses in the third instar larvae of transgenic
Drosophila melanogaster (hsp70-lacZ)Bg9.
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Kinesin-2 dependent synaptogenesis during Drosophila larval CNS development
Dipti Rai, SwagataDey, Rituparna Chakraborty and Krishanu Ray
Tata Institute of Fundamental Research, Mumbai

The neural circuitry is laid out in the early stages of development when synaptic connections
are established. Subsequently, these synapses are modified, both structurally and functionally,
due to activity-dependent plasticity. The synaptic activity often leads to an increase in the
localization of various molecules in the pre- and postsynaptic membrane, at synaptic cleft, as
well as in the pre-synaptic region. To understand how these enrichments contribute to
synapse maintenance, we studied the role of kinesin-2 motor protein involved in transporting
some of these molecules from cell body to the synapses. Kinesin-2 is one of the key axonal
transport motors. It transports both soluble and membrane associated cargoes such as Choline
acetyltransferase (ChAT) and Acetyl cholinesterase (AChE) that are essential for
acetylcholine metabolism at the synapse. ChAT and Rab4 levels at the ventral neuropile
region were sigificantly reduced in the homozygouskinesin-2 mutants. Rab4 is a putative
kinesin-2 cargo, and it is involved in the synaptic vesicle recycling. The electron micrographs
of the Drosophila Central Nervous System (CNS) revealed that the density of dense core
vesicle containing synapses increases during 76-84 hours after egg laying. Such an increase
was not observed in the homozygous kinesin-2 mutants. We further observed an increase in
the active zone component, Bruchpilot, and post-synaptic nicotinic Acetylcholine Receptor
(nAChR), marked by Bungarotoxin, at CNS. These observations established a strong
correlation between the axonal transport and synaptogenesis in Drosophila CNS.
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Nanoparticles hold a great promise to improve the quality and efficiency of consumer goods.
Among these, silver nanoparticles (SNP) due to its well acknowledged anti-microbial
property are being commonly utilized in wide variety of consumer goods such as food,
clothing, cosmetics and medical goods without in-depth knowledge of its benefit and health
related risks. The regular usage of SNP-based products is raising concern against their
potential effect on human health in a longer run. Therefore, there is a need to systematically
perform the dosage study of SNP to evaluate its health related concerns.
Using Drosophila as a model system to monitor in vivo effect of SNP, we found that
administration of SNP supplemented food during larval development mediates behavioral
abnormalities to the progeny such as poor climbing and flying ability. Moreover, larval
ingestion of higher dose of SNP results in inappropriate growth, pigmentation of the adult
and alters the lipid levels. Further, lipid droplets (LD) which are lipid storage organelles were
remarkably reduced in adult reared on SNP diet. Our result clearly suggests that high dose of
SNP administration at larval stage can severely affect the energy dynamics in Drosophila.
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Targeted upregulation of human c-Myc alleviates poly (Q) mediated neuro-toxicity in
Drosophila disease model
Kritika Raj and Surajit Sarkar
Department of Genetics, University of Delhi, South Campus, New Delhi

Polyglutamine or poly (Q) disorders such as Spino-cerebellar ataxia(s) (SCAs), Huntington’s
disease (HD), Spinal and Bulbar Muscular Atrophy (SBMA) and Dentatorubralpallidoluysian
syndrome (DRPLA) etc. represent a class of dominantly inherited neurodegenerative
disorders which develop due to expansion of glutamine (Q) repeats in the coding region of
target gene. The key factors for poly (Q) disease pathogenesis involve mis-folding of the
mutated poly (Q) bearing target protein and their subsequent accumulation in the cell in the
form of inclusion bodies. In spite of several findings, the precise mechanism of poly (Q)
disease pathogenicity and their suitable therapeutic approaches remains elusive. We have
demonstrated earlier that tissue specific overexpression of Drosophila myc can act as a
dominant suppressor of poly (Q) toxicity via histone acetylation and global transcriptional
upregulation. Subsequently, we report for the first time, that targeted over-expression of
human myc (c-myc) also could significantly mitigate poly (Q)-induced cellular toxicity and
neurodegeneration in SCA3 and HD models of Drosophila. Our subsequent investigation
suggests that transactivation domain of c-Myc is essential to achieve the rescue events and to
enhance global transcriptional rate. We, therefore, propose that modulation of c-myc could
have a major impact on the pathogenesis of poly (Q) disorders and could be explored as a
potential therapeutic target.
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Ectopic expression of human Distal-Less Homeobox 1 phenocopies overexpression of
Drosophila Distal-less
Umanshi Rautela, Jaya Kumari, Anjali Bajpai, Pradip Sinha and Bushra Ateeq
Department of Biological Sciences & Bioengineering, Indian Institute of Technology
Kanpur
Many genes associated with human diseases, such as cancer, display orthologs in the
genetically highly tractable model organism, the fruit fly, Drosophila. Further, such human
transgenes often display capacities to rescue the loss of function phenotype of their fly
orthologs, or phenocopy gain of function phenotypes of the latter, suggesting their functional
conservations. A human homeodomain transcription factor, Distal-Less Homeobox 1 (Dlx1)
is highly conserved and shares homology with the fly Distal-less (Dll) gene. Further, both in
flies and in mouse these two orthologs are recruited for respective limb development. An
overarching goal of our laboratories is to model prostate cancer (PCa) in the fruit fly. In such
an approach, one can aim to create a fly equivalent of human cancers by overexpression of a
human cancer-linked gene in different cellular, developmental and genetic contexts. In this
respect, up-regulation of Dlx1 in advanced stages of metastatic human PCa provides a
window of opportunity to model this cancer type in the fly following its overexpression. As
an approximation of this goal, we first sought to ascertain if Dlx1 of human and Dll in fly
display functional conservation. We thus constructed transgenic flies carrying human Dlx1
and overexpressed it under the ey-Gal4 driver. Here we show that ectopic expression of
human Dlx1 in the eye-antennal imaginal disc leads to reduction of the size of the adult eyes
(in ~50% of the cases) marked by loss of ommatidia and, remarkably, duplication of antenna
(~2% of the cases). Consistent with these phenotypes Dlx1 overexpression leads to reduction
in the number of Elav-expressing ommatidial cells in the eye antennal disc. Gain of human
Dlx1 thus phenocopies the phenotypes that were previously reported following
overexpression of the fly Dll. These findings therefore suggest functional conservation
between Dlx1 and Dll and set the stage for our search for human Dlx1-induced cancer
progression in the fly model, which could be the Drosophila equivalent for mammalian PCa.
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Understanding tissue-specific regulation of endocytosis and vesicular trafficking during
Drosophila hematopoietic development
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Regulation of endocytosis and vesicular trafficking is crucial in controlling many signalling
pathways including those that operate during Drosophila hematopoiesis. However, the
mechanisms by which endosomal regulation of hematopoiesis occurs are not well understood.
In case of Drosophila hematopoietic development, regulation of endocytosis is indispensable
for maintenance of stemness in the pro-hemocyte pool of the larval lymph gland. Perturbation
of ADP Ribosylation Factor 1 (ARF1), a ubiquitously expressed trafficking protein, leads to a
leukemia- like phenotype. Asrij, a hemocyte-specific endosomal protein interacts with ARF1
and regulates the endocytic machinery in a tissue-specific manner to maintain blood cell
progenitors. In this study we demonstrate the role of Asrij in vesicular uptake and cargo
sorting for tissue-specific control of endocytosis and tissue differentiation. Hemocyte-specific
perturbation of vesicular trafficking by modulating Asrij level affects the status of different
vesicular compartments as well as the dynamics of cargo internalization from the plasma
membrane, which in turn affects hematopoietic signals that operate in the lymph gland. Thus
we unravel how the tissue-restricted availability of Asrij permits context-dependent
regulation of generic mechanisms such as vesicular transport for maintaining blood cell
homeostasis.

P48
Non-coding hsrω transcripts interact with Hsp83 molecular chaperone and modulate
organ growth in Drosophila melanogaster larvae
Mukulika Ray and S C Lakhotia
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Loss of hsrω lncRNAs in Hsp83 over-expression background (Hsp83EGFP hsrω66) leads to
prolonged larval life and death without proper pupation. Their endoreplicating organs are
small but mitotic organs are enlarged with the brain-ganglia complex having huge optic lobes
and unusually long ventral ganglia. Hsp83 distribution is altered in hsrω-null individuals
under normal and heat shock condition. RNA sequencing in hsrω-nulls revealed up
regulation of cell polarity, chromatin organization and cell cycle regulating genes, but downregulation of those involved in RNA processing, metabolism, splicing, protein transport and
spindle formation. Hsp83EGFP homozygous transcriptome is generally similar to wild type
except up-regulation of Mal-A3, CG3264, CG11505, CG14850, CG43175 and CR42836 and
down-regulation of Mthl8 and Lsp1. The Hsp83EGFP hsrω-null homozygous individuals,
however, show down-regulation of genes involved in cell polarity maintenance, cell cycle
regulation, cell death, chromatin remodelling, histone methylation and RNA metabolism,
with the most down regulated being l(2)gl, followed by other cell polarity and cell cycle
maintaining genes (crb, dsh, dlg, lilli, tlk, mop, mael, cnn, vg, jar, top2, dm, rod, su(var)2hp2, bol, cyca, cycb, cyce, dally, dap, rok, egfr, ph-d, csw, chb, cyct, fmr1, vfl, dhc64c etc).
Hsp83 is known to influence chromatin modification and cell cycle and mitotic spindle
formation. Its over-expression in absence of hsrω transcripts appears to have pleiotropic
effects through multiple paths.
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Role of insulin on fat metabolism in Drosophila melanogaster
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Insulin signaling plays a significant role in glucose and fat metabolism. Diabetes and obesity,
the major public health issues in developed countries, are mainly due to defects in insulin
signaling. Drosophila melanogaster has been serving as a valuable model system for
studying metabolism and energy homeostasis for many years. Our current interest is to find
out the role of insulin signaling in fat metabolism in flies. Previous studies have shown that
insulin signaling is indispensible for fat storage and utilization. Interestingly, our pilot studies
show that larvae reared under dietary restriction develop into adult flies with increased
triglyceride levels, and also exhibit enhanced starvation resistance even after feeding on
normal food for 5 days. We confirmed these effects are due to the decreased insulin levels
during dietary restriction in larvae. Overexpression of Drosophila insulin like peptide 2
(DILP2) in diet restricted conditions could rescue these altered phenotypes. Furthermore, our
data show that decreased insulin levels during pupal stages is responsible for the obese
phenotype. We confirmed this by restricting DILP2 levels in the pupal stages, which
phenocopy the dietary restriction phenotype. Currently we are trying to elucidate the
mechanisms by which insulin deficiency in the non-feeding phase affects the adult fat
metabolism and starvation sensitivity.
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Drosophila melanogaster
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Mature blood cells arise by the proliferation and differentiation of multipotent, self-renewing
hematopoietic stem cells (HSCs). In vertebrates HSCs consist of long term quiescent HSCs
(LT-HSCs) and short term actively proliferating HSCs (ST-HSCs) that differ in their selfrenewal capacities and developmental potential. This heterogenous pool is tightly regulated
by multiple signaling pathways to maintain homeostasis. Drosophila hematopoiesis has
served as a good model for hematopoesis due to well conserved molecular mechanisms;
however heterogeneity of HSCs has not been investigated in detail. The Drosophila larval
lymph gland is a multi-lobed structure and the primary site of larval hematopoiesis. While the
cellular composition and molecular signals that regulate HSCs in the primary lobe are
extensively studied, the posterior lobes, composed of an abundant pool of progenitors, have
not been explored sufficiently. In contrast to primary lobes, posterior lobes are mitotically
active in the third instar larval stages and do not undergo terminal differentiation during pupal
stages. We are addressing molecular mechanisms that maintain quiescence and HSC
maintenance. Preliminary analyses reveal distinct geographically limited regions of gene
expression within the lymph gland posterior lobes. Further with the help of mutant analysis
and genetic perturbation studies we are identifying local and systemic signals that affect
prohemocyte maintenance and posterior lobe dispersal during metamorphosis.
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Exploring toxicity of acephate in Drosophila model and search for protective potential
of L-ascorbic acid
Prem Rajak and Sumedha Roy
Department of Zoology, University of Burdwan, West Bengal

The present study explores hazards of Acephate (a well-known pesticide) exposure in a nontarget organism Drosophila melanogaster, at sub-lethal concentrations. Experiments were
conducted covering wide range of vital parameters starting from organismal level to the level
of nucleic acid. The adult flies exposed to the test chemical revealed poor physical activity as
recorded through climbing assay. Developmental toxicity was evident through appearance of
deformed ocular architecture in exposed individuals. The evidence of developmental anomaly
was further strengthened due to formation of apoptotic lesions in eye imaginal discs of the
exposed larvae. Organophosphates are well known for neurotoxicity and fat bodies in insects
provide the primary platform for the detoxification of xenobiotics. Hence MTT assay was
conducted on brain and body fat cells that expressed decreased viability. Like other
organophosphates, Acephate bears the hall mark of cholinesterase inhibition. Comet assay
demonstrated the genotoxic potential of Acephate at its sub-lethal concentration. Similarly
with Acephate treatment, the activities of intrinsic antioxidant enzymes such as Calatase and
superoxide dismutase were elevated in the larvae. Concurrent existence of active
detoxification mechanism in treated larvae was evident by increased expression of
Cytochrome p450 and Glutathione-S-transferase. Further, co-administration of L-ascorbic
acid was found to be protective against Acephate-induced oxidative damage.
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Identification and characterisation of genes responsible for border cell migration of
Drosophila egg chamber
Banhisikha Saha and Mohit Prasad
Department of Biological Sciences, Indian Institute of Science Education & Research Kolkata

Cell migration is an important physiological phenomenon observed in all metazoans from
lower vertebrates to higher mammals playing a vital role various processes including
development, tissue healing and immune responses. Apart from normal physiological role,
aberrant cell movement is also linked to tumor cell metastasis in various solid tumors. Hence,
understanding of the underlying molecular mechanism mediating cell movement will not
only give us important insights in normal physiological processes but would help us to
provide new therapeutic targets to for controlling pathological conditions like cancer . Border
cell migration of Drosophila ovary has emerged as an excellent model to study the cell
migration ex-vivo. A fly ovary consists of repetitive array of different sized oval structures
called the egg chambers and each chamber consists of a single oocyte and associated
supporting cells of both germline (nurse cells) and somatic origin (follicle cells). A group of
6-8 somatic follicle cells migrate a distance of approximately 150μm to form channel for
sperm entry during fertilization.. Failure to complete border cell migration causes female
sterility and the eggs remain unfertilised. To identify gene(s) that play a role in border cell
migration, different female sterile lines were screened which had gene disruption due to
transposon insertion. It was found that homozygous mutants of cup gene showed severe
migration defect and disrupted nurse cell organization. Down regulation of Cup expression in
border cells did not hamper their movement. However, over CupRNAi in the nurse cell
impaired the development of the egg chamber. We observed a decrease in the levels of both
actin and microtubule in the cup mutant nurse cells. We propose that Cup maintain the nurse
cell integrity by regulating cytoskeleton organization which is critical for efficient border cell
movement. Results from the above will presented.
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Evaluation of the toxic potential of arecoline in Drosophila melanogaster
Barkha Shakya, Ambreen Fatima, Smita Jyoti, Saba Khanam, Falaq Naz, Rahul, Fahad Ali and
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In the present study, arecoline was studied for its possible toxic effects in Drosophila
melanogaster (Oregon R). Arecoline was mixed in the diet at final concentration of 0.1, 0.25,
0.5, 1.0 and 1.5 µM. The starved flies were allowed to feed separately on it for four days.
After four days of the exposure, climbing ability and activity pattern of the flies were studied.
The activity of acetyl cholinesterase, Glutathione (GSH), Glutathione-S-transferase (GST),
lipid peroxidation and caspases (9 and 3) were studied in whole fly homogenate of control as
well as treated flies. No change in the climbing and activity pattern was observed at the
selected doses of 0.1 and 0.25 µM. No significant change in the levels of acetyl
cholinesterase, GSH, GST, lipid peroxidation, caspase-9 and 3, was observed compared to
control flies. But the flies exposed to 0.5, 1.0 and 1.5µM of arecoline showed a dose
dependent decrease in the climbing activity, activity pattern and GSH content. A dose
dependent increase in the activity of acetyl cholinestrase, GST, lipid peroxidation and
caspases (9 and 3) was observed. The results suggest that the arecoline is toxic at 0.5, 1.0 and
1.5 µM in Drosophila.
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Chemicals, by their industrial and other applications, gain access to the environment
eventually leading to adverse environmental balance. Organisms, if continuously exposed to
chemicals, may experience severe deleterious effects or reversely, they can withstand the
toxic insults by developing resistance/tolerance. We, therefore, addressed the above
possibility by exposing Drosophila melanogaster to benzene, a widely used industrial
chemical, for a prolonged period (upto 28 generations; G 0-G28). Freshly eclosed flies of D.
melanogaster (Oregon R+) were exposed to 100mM benzene for 28 generations (G28). While
>90% mortality was observed in the G2-G20 generations of exposed flies in comparison to
<20% mortality in later generations (G24-G28). Interestingly, G28 flies were also able resist an
exposure of 500mM benzene efficiently unlike the G0-G10 generations. The concentration of
unmetabolized benzene and its reported toxic metabolites (hydroquinone, phenol and
catechol) were found to be significantly decreased in the stabilized line (G26-G28).
Concurrently, expression of the key anti-oxidant genes (sod1 and cat) and phase I-III drug
metabolizing genes (gst S, gst D1, CYP4 and CYP6 family) and their enzyme activities were
found to be significantly higher in the stabilized generations in comparison to the initial
generations of exposed flies. We also observed that knockdown of cyp6g1 and cyp6g2
resulted in increased susceptibility of the flies to benzene. Further, reproductive performance
of the stabilized flies was significantly poor as compared with that in unstabilized lines
indicating cost of resistance in the context of adaptability. Taken together, the study suggests
that benzene resistance developed in Drosophila is due to improved metabolism in the
stabilized flies helping them to achieve better adaptive capability in adverse environmental
conditions.
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Polycomb group (PcG) and Trithorax group (TrxG) proteins maintain the silent and activated
state of gene expression, respectively and affect many biological processes. However, the
role of these epigenetic modifiers in stress resistance is not well known. In the present study,
we have examined the effect of epigenetic modifiers in the context of desiccation stress
through genetic intereaction studies. We analyzed six heterozygous mutations each of
Polycomb group (PcG) and Trithorax group (TrxG) under desiccation stress. The PcG
heterozygous mutants showed lesser desiccation resistance as compared to Canton-S while
the Trithorax group mutants showed higher resistance Further, we observe desiccation
resistance of heterozygous mutants of INO80 (chromatin remodeling protein) is higher ,
though it is known to interact with polycomb group of proteins. This may be because of the
dual nature of Ino80 that acts as an ETP protein (Enhancer of trithorax and polycomb; Bhatia
et al 2010; Ghasemi et al. 2015). Further the genetic interaction of INO80 with PcG and TrxG
proteins leads to further increase in survival of the flies under stress. This implies that the
genes related to desiccation resistance are potential targets for regualtion by dIno80.
Therefore,we examined the expression of genes related to desiccation response, INO80
subunits, polycomb and trithorax group genes and also the homeotic genes in INO80/+
background and compared it with Canton-S after 24 hours of desiccation stress using
Customized RT2-PCR array. We find that the expression of many of the PcG and TrxG genes
are significantly lower, except Su(z)2,Su(z)12 and E(Pc) which are up-regulated in the
mutant. Mis-expression of INO80 complex subunits like Arp 8, Arp 5, pontin, and pho as
well as the Hox genes in the Ino80 mutants is also observed. Thus, INO80 acts as a repressor
for Abd-B and Scr expression while it appears to have an activating effect on PcG and Trx
genes. From both genetic as well as expression analysis, we predict the dual nature of INO80
mediated regulation perhaps through different regulatory complexes in Drosophila
melanogaster. This study paves a way for understanding the role of epigenetic modulation of
desiccation resistance in Drosophila melanogaster.
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A2BP1: a novel component of Notch Pathway during nervous system development
in Drosophila
Jay Prakash Shukla and L. S. Shashidhara
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Spinocerebellar ataxia type2 is a complex neuronal disorder in which Ataxin2, an RNA
binding protein, undergoes polyQ expansion due to mutations in the coding region. The Poly
Q expanded Ataxin2 and its partner Ataxin2 Binding Protein1 (A2BP1), another RNA
binding protein, are found deposited in large amounts in the cytoplasm of neuronal cells. The
implication of this, however, is not well understood. Mutations in the A2BP1 result in
diseases widely related to nervous system including mental retardation, epilepsy and autism
in humans. Here, we investigate the role of the A2BP1 during nervous system development
using Drosophila as a model system. A2BP1 is expressed in both central and peripheral
nervous systems during Drosophila development. Due to their presence on the adult body
surface in the form of bristles, external sensory organs provide a good assay system to study
the nervous system development. Loss of function of A2BP1 during development increases
external sensory organ number. Conversely, over-expression of the A2BP1 leads to loss of
bristles. These changes manifest at the level of the number of sensory organ precursors
(SOPs) in the wing imaginal disc, suggesting cell fate changes. This is further confirmed as
we have observed transformation of bristle-less companiformsensilla to bristles. A series of
genetic experiments conducted using Notch, Delta, Enhancer of split, Achaete/Scute, EGFR
and Senseless reagents, suggest that A2BP1 is required for normal function of Notch.
Biochemical analyses demonstrate that A2BP1 is part of the Su(H) complex in the absence of
Notch, and remains a part of the complex (Su(H)-Notch) during active Notch signaling.
Finally A2BP1loss of function rescues Hairless loss of function of SOP initiation suggesting
that A2BP1 plays similar role to Su(H) for SOP selection. These results suggest that A2BP1
plays a crucial role during fly nervous system development by regulating Notch signaling.
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Study to understand the process of aging and associated mechanisms using model organisms
is one of the frontiers of biomedical science. It is a well known fact that ageing is regulated
by multiple genetic pathways, in conjunction with environmental and epigenetic factors. The
present study aims to identify new genes responsible for ageing using Cytoraces, which are
hybrids with stable karyotype developed from crosses of two sub-species namely, Drosophila
nasuta nasuta and Drosophila nasuta albomicans. Members of this naturally evolving
population are categorised into short lived and long lived according to their life span.
Differentially regulated genes in Cytorace 3 (C3, shortest life span) and Cytorace 9 (C9,
longest life span) were identified using microarray approach. Altogether, 1259 genes were
found to be differentially regulated with significance level of 0.05 and with a stringent cut-off
of 1.5 fold change, as much as 143 genes were differentially regulated. From the 143
differentially regulated genes in C3, 33 genes were up regulated and 110 genes are down
regulated. In gene Set Enrichment Analysis KEGG Pathway, only two pathways were found
significantly enriched at the cut-off of nominal P-value 0.05. Ribosome pathway got enriched
in C3 and regulation of cytoskeleton enriched in C9. Gene Ontology Analysis using GSEA
showed seven Biological processes enriched in C3 at the nominal P-value 0.05 and one
biological process in C9. Microarray results validated by qRT PCR showed expression of
Yip2 and Rho1, two of the up regulated genes were significantly higher in C9 as compared to
C3, whereas the expression of Teh and mRpl22 which are down regulated genes were
significantly lower in C9 as compared to C3. We further confirmed the role of these
upregulated genes in ageing process by knocking them down in Drosophila melanogaster
background. Knock-down of Rho1 showed significant reduction in life span suggesting its
role in ageing.
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Dibutyl phthalate (DBP), a plasticizer used in various industries like cosmetics, medical
equipments and pharmaceuticals, is known to hamper male fertility across animal
kingdom.Several studies attributed this to theagonistic and/or antagonistic effects of DBP on
hormone receptors regulating male fertility. Some of these receptors are also essential for
normal metabolism of carbohydrates, proteins and lipids. Therefore, one would expect
perturbations in metabolism leading to metabolic disorders in DBP exposed organisms.
However, little is known about the modulation of metabolism and the underlying mechanisms
in DBP toxicity. Therefore, present study employed GC-MS/MS based metabolomics
approach to study DBP mediated perturbations at the metabolomic level in Drosophila
melanogaster. Comparison of metabolomic profiles of Drosophila males exposed to DBP
(0.01, 0.1 and 1mM) to those of controls revealed significant alteration of starch and sucrose
metabolism in exposed organisms. Interestingly, elevated levels of circulating sugars
(glucose, trehalose, maltose, mannose) and reduced amino acids (proline and alanine) as well
as fatty acids (stearic acid, oleic acid) in DBP exposed flies parallel those reported in
Drosophila lacking estrogen-related receptor (ERR). Consistent with this, DBP exposure
modulated the expression as well as the activity of ERR and loss of ERR attenuated DBP
mediated reduction in male fertility in Drosophila. These findings suggest the involvement of
ERR in DBP toxicity. In addition, the observed metabolic perturbations in Drosophila parallel
those in higher organisms exposed to DBP and therefore, Drosophila offers an excellent
alternative to animal models for assessment and understanding of male reproductive toxicity.

P59
Stress inducible Hsp70 expression in lgl4 mutant somatic clones in Drosophila imaginal
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Gunjan Singh and S. C. Lakhotia
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Earlier studies have reported expression of Hsp70 in several metastasizing mammalian
cancers although little is known about its expression in early stages of cancer development.
Using the MARCM technique, we generated lgl4 or lgl4 UAS-yki clones in lgl4/+ background
at defined time point in Drosophila wing discs and followed the expression of stressinducible Hsp70 as the lgl4 mutant clones developed. The lgl4 mutant clones
in lgl4/+ background have growth disadvantage, develop slowly and are often lost while
over-expression of yki (through UAS-yki transgene expression) in these clones makes them
grow faster and to often become malignant. Hsp70 was not induced in any of the lgl4 clones
in wing discs till 96 hr after clone induction. While none of the lgl4UAS-yki clones
in lgl4 UAS-yki /+ + imaginal discs showed Hsp70 upto 48 hr after clone induction, a few
cells, whose morphology and F-actin arrangement were altered, showed Hsp70 at 72hr after
clone induction. The numbers of Hsp70 expressing lgl4 UAS-yki cells progressively increased
with time (96hr to 144hr after clone induction) throughout the wing disc as the tumor
advanced. Interestingly, 72hr and 96hr old lgl4 clones co-expressing activated Ras (UASRasv12 transgene) exhibited expression of the stress-inducible Hsp70 in some cells of the
transformed clones in the wing pouch region only but not in the notum region where
the lgl4 UAS-Rasv12 clones are slow growing although with altered F-actin arrangement.
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Survey of structural chromosomal changes in a population of Drosophila malerkotliana
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Drosophila malerkotliana is a member of the bipectinata species complex of the melangaster
species group. The polytene chromosome complement of this species contains four long
autosomal chromosome arms and two X- chromosome arms. Natural population of D.
malerkotliana from Bilaspur, Chhattisgarh, India was examined for the presence of
chromosome inversions. The chromosomal analysis conducted so far has revealed the
presence of a total of five heterozygous paracentric inversions and a translocation. These five
inversions were observed only in the autosomal chromosome arms. Two inversions were
detected in the left arm of second chromosome, one median in position and another basal and
a single median inversion was found in the right arm. The remaining two inversions were
found to be present in left arm of third chromosome, one being subterminal and other basal.
The breakpoints of these inversions were identified by following the salivary gland
chromosomes map of D .malerkotliana constructed by Jha and Rahman (1972).
Apart from these inversions, we have also been able to detect a chromosome translocation.
Perusal of polytene chromosome banding pattern clearly reveals that a part of terminal end of
3R is attached with 2L chromosome resulting into the forked appearance of approximately
20% terminal end of 2L.
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Hexavalent chromium [Cr(VI)], a well known environmental chemical, is reported to cause
adverse effects on exposed organism. Cr(VI) is activated by cysteine thiols and affects
thioredoxin/peroxiredoxin system in a cell. Sestrin, a cysteine sulfonic reductase, is reported
to oxidize reduced peroxiredoxins and also can modulate lifespan extension,
neurodegeneration and fat as well as protein metabolism. However, role of sesn as a stress
associated gene has not been reported in chemical induced stress response. Therefore, the
present study aimed to examine the role of sesn in Cr(VI) induced cellular adversities in a
genetically tractable model organism, D. melanogaster. In exposed Drosophila larvae (w1118),
expression of sesn was maximum in their brain ganglia concurrent with significant increase
in cellular oxidative stress, ROS level and apoptosis. Conversely, in exposed sesn knockdown
larvae, increased apoptosis, ROS level and oxidative stress were observed concomitant with
decreased autophagy. sesn overexpression in exposed organism rescued cell death by
promoting resistivity to oxidative stress and apoptosis by increasing autophagy. Organisms
wherein sesn was knocked out, decreased life span was observed while overexpression of this
gene resulted in a significant increase in the organisms’ life span. The study so far suggests
that sesn modulation has a positive impact against adverse effects of Cr(VI) at suborganismal and organismal level.
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Sibling species of Drosophila: Variations in certain morphometric traits between D.
ananassae and D. pallidosa
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Darwinian theory of evolution states that, evolution occurs through the natural selection.
Therefore, demonstration of natural selection in nature is the central aim of many
evolutionary studies and selection acts primarily at the phenotypic level because it is well
known that phenotypic traits are the primary target of natural selection. While keeping this in
our mind, we have studied certain morphometric traits in the sibling species pair, D.
ananassae and D. pallidosa to test intra- and interspecific variations. The traits studied are
WL, TL, W/T, SBN, ON and SCTN. In females of D. ananassae, significant strain
differences were found for all the traits except ON. In males, significant strain differences
were found for all the traits. On the other hand, in D. pallidosa, significant strain differences
were found for all the traits in both, males and females. The values of all the morphometric
traits studied were significantly higher in females of both the species in comparison to males.
The values of all the morphometric traits were significantly higher in D. ananassae.
However, the phenotypic variability, expressed in terms of coefficient of variation, was
higher in D. pallidosa. Except for W/T, CV was higher in the case of females in comparison
to males. Size related traits are least variable while bristle numbers and reproductive traits are
most variable. Except few, most of the traits are positively correlated with each other in both
the species. Intra- and interspecific variations were found among different morphometric
traits. Although sibling species have been defined as morphologically identical, our results
show that sibling species may show variations in certain morphometric traits.
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Unraveling the functional importance of D-aminoacyl-tRNA deacylase through in vivo
studies in Drosophila melanogaster
Salam Herojeet Singh, Swati Singh, Shreekant Verma, Rakesh K Mishra and Rajan
Sankarnarayanan
Centre for Cellular and Molecular Biology, Hyderabad

Proteins translated through ribosomal machinery are predominantly constituted by the
L- enantiomers of amino acids. Nevertheless, D-amino acids are present in various organisms
ranging from bacteria to mammals providing various cellular functions. Since the
incorporation of D-amino acids may lead to the production of mis-folded proteins causing
global breakdown of the systems, the living organisms have evolutionarily developed
proofreading machinery. To maintain high translational accuracy, the process is efficiently
checked at several points by different molecular players. D-aminoacyl-tRNA deacylase
(DTD) is a freestanding and highly conserved protein identified based on its ability to
deacylate D-aminoacyl-tRNAs into free D-amino acids and tRNAs. Considering the high
conservation and its discerning molecular activity in the expulsion of D-amino acids during
the normal polypeptide synthesis, the DTD enzyme most likely plays a crucial functional role
during the development and overall physiological maintenance in higher eukaryotes including
humans. Studies conducted in E. coli and yeast showed toxicity of D-amino acids in dtd
disrupted alleles. Besides D-Tyr, DTD also has the ability to act on tRNAs aminoacylated
with D-Asp, D-Trp, D-Phe and Gly. The molecular basis through which DTD acts
preferentially on tRNAs charged with D-enantiomers of amino acids has also been explained
through high resolution crystal structures over the time. Employing Drosophila
melanogaster, the most acclaimed in vivo model organism for genetic studies, we aim to
unravel the functional significance of DTD. Antibody against Drosophila DTD has been
raised and transgenic fly lines carrying FLAG-tagged full length DTD for overexpression and
knock-down purposes have also been generated for genetic manipulation and other cellular
studies. Preliminary observations from our studies will be presented and discussed.
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Role of ayurvedic formulations Guduchi and Madhuyashti in thermo tolerance, median
life span, starvation resistance and fecundity in Drosophila
Surabhi Singh and Madhu G. Tapadia
Department of Zoology, Banaras Hindu University, Varanasi

Ayurveda represents traditional medicine system of India, and is vibrant system of health care
since ancient times. Since ages they are used for benefit of mankind such as improvement of
physical and mental strength, promotion of long life, strengthening of resistance against
diseases. In our study we have chosen two of the ayurvedic formulation, Madhuyashti
(Glycyrrhiza glabra) and Guduchi (Tinospora cordifolia). These two formulations used, have
therapeutic applications, and are used as they have anti-oxidant, anti-inflammatory, immuno
modulatory anti-microbial property. We have used Drosophila as a model to perform our
studies as it is a promising model for examining the cellular and molecular bases of the effect
of the formulations. We have tried to know whether these formulations do have effect on
thermo tolerance of larval/adult flies, median life span, starvation resistance, fecundity and
organ size. For our experiments we have used 0.5% (weight/volume) supplement of
Madhuyashti and Guduchi.
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In search metabolites linked to Huntington’s disease (HD) in the Drosophila model
Virender Singh1, Thamarailingam Athilingam1, Rajkumar Sharma2, Neeraj Sinha2, Pradip
Sinha1 and Ashwani Kumar Thakur1
1
Biological Science & Bioengineering, Indian Institute of Technology Kanpur
2
Centre of Bio-Medical Research, SGPGI Campus, Lucknow

Metabolomics is the study of small metabolites that are generated as products or byproductsof metabolic processes in an organism. Further, types and concentrations of small
metabolites in the body fluidsoften help distinguishnormal and diseased states. Thus,
metabolites can also serve aspotent biomarkers for disease diagnosis and therapy.Here we
present results of our effort in identifying metabolites linked to Huntington’s disease (HD)
using theDrosophilaHDmodel. Using the standard techniques of induction of HD cytopathologies by overexpression of poly-glutamine (poly-Q) repeats, Q20, Q93 and Q127, in the
developing eye, we first recapitulated the know cyto-pathologies linked poly-Q
overexpression. We then used these adult Drosophila head bearing poly-Q-induced
ommatidial aberrations as our tissue source to assay for metabolites linked to Drosophila HD.
By using 1D 1H1 NMR, time-dependent metabolite profiles of DrosophilaHD heads were
recorded. We noticed a significant change in the levelsofatleast two metabolites in these
Drosophila HD heads as compared to their control. Currently, we are in the process of
identifying these metabolites and their relevance to Huntington’s disease.We propose to use
NMR based metabolomics as a tool to monitor HD therapy.
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Understanding the role of Grainyhead in Drosophila central nervous system
development
Rashmi Sipani and Rohit Joshi
Centre for DNA Fingerprinting and Diagnostics, Hyderabad

The Central Nervous System (CNS) of multicellular organisms is suggested to have the
highest structural and functional complexity. Thus, identifying the mechanisms leading to
cell diversity and patterning in the CNS is an important question in developmental biology.
One of the earliest steps in the CNS patterning in Drosophila is the establishment of the
Anterior-Posterior (AP) axis which is carried out by Hox genes. They are involved in the
proliferation and apoptosis of the neural progenitor cells (known as Neuroblasts/NBs in
Drosophila) and also play crucial roles in neuronal differentiation and axon guidance. Acting
in parallel with the Hox genes, a helix-loop-helix transcription factor Grainyhead (Grh) plays
a crucial role in the determination of proper cell number in the CNS. Grh expression in the
CNS pre-dominantly spans the larval stages and its activity is known to be segment-specific;
it helps to maintain NB proliferation in the thoracic region of the Ventral Nerve Cord
whereas in the abdominal region, it plays an anti-proliferative role by promoting NB
apoptosis along with the Hox gene Abd-A. Interestingly, Grh expression is mainly restricted
to the NBs and is kept off in its differentiated progeny, the neurons. Our study aims to
understand how Grainyhead expression is regulated in the Drosophila CNS.
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A role for Notch signalling in patterning cell delamination in the amnioserosa
Priyamvada Chugh, Karen Soans, Malini Pramanik and Maithreyi Narasimha
Department of Biological Sciences, Tata Institute of Fundamental Research, Mumbai

Morphogenesis requires coordination between tissues, and cells within tissues, to build and
shape a multicellular organism. Dorsal Closure, one of the last morphogenetic events to occur
in the fly embryo, requires the coordination of at least three tissues, the amnioserosa, the
dorsal epidermis and the yolk cell. Cells within these tissues exhibit a range of behaviours to
facilitate this process. Within the amnioserosa, cells undergo pulsed apical constriction with
about 10-30% of the cells constricting their apical area at a much faster rate than their
neighbours, eventually extruding from the tissue. This process of delamination seems to
occur stochastically in space and time. One line of work in the lab has focussed on
identifying cues that drive cell delamination. Here we investigate the role of Notch signalling
in regulating cell delamination in the amnioserosa. Specifically, we have examined the
consequence of high and low Notch signalling on cell delamination and its influence on the
regulation of cytoskeletal organisation and cell adhesion. Further, we have examined the
status of Notch signalling in the delaminating cells and the role of lateral and cis inhibition in
influencing delamination. Our results uncover a role for Notch in the spatially patterning cell
delamination in the amnioserosa during dorsal closure.
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Dual roles of insulin on feeding based on the fly’s physiology
Sreesha R Sudhakar and Jishy Varghese
Indian Institute of Science Education and Research Thiruvananthapuram

Main components of the neural/endocrine mechanisms, signalling pathways and metabolic
regulation of nutrient homeostasis are well conserved between mammals and Drosophila
(Leopold and Perrimon 2007). Nutrient homeostasis is maintained by the regulation of
feeding and metabolism, which involves absorption, utilisation, and storage of nutrients
according to physiological needs of an organism. Insulin and Insulin-like growth factor
signalling pathway (IIS) is highly conserved among bilaterian animals and plays a major role
in feeding. Studies have shown that overexpression of Drosophila Insulin like Peptides
(DILPs) in insulin-producing cells (IPCs) mimics a fed state (Wu et al, 2005). In addition,
data from other model organisms suggests an anorexic role for insulin. Our present study
shows data that insulin levels are maintained high during initial phase of starvation to
positively modulate feeding. Our experiments prove that starvation induced feeding requires
short-Neuropeptide-F (sNPF) signalling, orthologous to vertebrate Neuropeptide-Y (NPY), in
IPCs. Furthermore, we show that DILPs act on abdominal fat body and IPCs to activate
feeding during starvation. Thus, insulin plays different roles depending on the physiological
status of the organism, in fed state it acts as an anorexic peptide and in starved state it acts as
an orexigenic peptide.
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Intrinsic regulation of collective orientation of cells (COC) in epithelial cell sheets by FatDachsous-Four-jointed system of planar cell polarity regulators
Thamarailingam Athilingam1, Amit Kumar2, Mohd. Suhail Rizvi1, and Pradip Sinha1
1
Department of Biological sciences and Bioengineering, Indian Institute of Technology Kanpur
2
Albert Einstein College of Medicine, Bronx, New York,USA
Epithelial cell sheet migrations drive morphogenesis of many organs in a developing embryo.
Migrating epithelia also display transient and directional cell elongations, which we have termed here
as collective orientation of cells (COC). What regulates COC during epithelial cell sheet migration is
not well-understood. It is assumed that COC is largely a consequence of the forces that drive/drag
epithelial cell sheets. In other words, epithelial cell sheets—like the pupal heminota which migrate
and zipper at future midline to form adult thorax—display COC in response to the external forces that
drive their migration. By contrast, here we show that cells of heminotal epithelia intrinsically display
COC. Thus, the non-migrating epithelial cells sheets of larval heminota, that have not encountered the
external force, display COC in response to the finely-tuned spatio-temporal gradients of the FatDachsous-Four-jointed (Ft-Ds-Fj) system. We further show that COC is linked to asymmetric
enrichment of the Ft-Ds heterodimers at cell edges where Dachs—an unconventional myosin—is also
recruited. During actual migration of the heminota epithelia cells displaying COC elongate
extensively in response to the external forces of pull. Perturbations in the expression gradient of FtDs-Fj system in the migrating heminota on the other hand abolish their asymmetric enrichments at the
cell edges, thereby impairing their COC and, eventually, their precise zippering during thorax closure.
Our findings reveal a novel mechanism of spatial regulation of cell shape in epithelial cell sheets that
impact their morphogenetic movements.
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Cytoplasmic organization and compartmentalization in Drosophila early embryo
syncytium
Sameer Thukral and Richa Rikhy
Indian Institute of Science Education and Research, Pune

Syncytial nuclei found in fungi, plant endosperm, insect embryos and muscles share a
common cytoplasm with little or no membrane boundary separating them. In syncytia of
fungi, plant endosperm and muscles, each nucleus maintains an autonomous 'nuclearcytoplasmic region of influence', containing nuclear products mostly from that nucleus and
not from surrounding nuclei, thus generating compartments within a seemingly shared
cytoplasm.
In this study, we sought to systematically test the existence of cytoplasmic organization and
compartmentalization in early Drosophila syncytial embryos. We used exogenous fluorescent
proteins such as RFP and GFP alone or in combination with key endogenous proteins such as
Tubulin and Dynamin in live imaging and photobleaching/photoactivation assays, to study
the differential organization and diffusion of these proteins in the syncytial embryo. We
found that the density of RFP and Tubulin-GFP fluorescence is more in apical regions as
compared to basal regions of the syncytial embryo suggesting that the cytoplasm is more
crowded apically. Using a lipid droplet marker, we found lipid droplets separating the yolk
from the cortical cytoplasm. Further, we defined compartmentalization as the restriction of
probe mobility between adjacent nuclear-cytoplasmic regions. Using photobleaching and
photoactivation studies, we found that protein exchange between adjacent nuclearcytoplasmic regions, depends on the z-plane at which compartmentalization is tested.
Proteins showed restricted exchange in the plane above the nucleus but showed almost free
exchange in the nuclear plane.
Our results suggest that the cytoplasm in the syncytial embryo is partially compartmentalized
and this organization potentially depends upon plasma membrane or cytoskeletal organization
present in apical regions of the syncytial embryo. We are currently in the process of testing
the role of various cellular structures in maintaining this compartmentalization.
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Ras/ERK pathway regulates mitochondrial morphology and activity in drp1KG mutant
follicle cells resulting in loss of differentiation
Darshika Tomer, Rohan Chippalkatti and Richa Rikhy
Indian Institute of Science Education and Research Pune

Mitochondrial morphology is regulated by dedicated fusion and fission proteins and this has
been shown to be important for animal development.We show that a functionally null allele
of Drp1 in follicle cells gives rise to multilayering and loss of differentiation. Fused
mitochondria in drp1 mutant follicle cells show an increased mitochondrial membrane
potential. Genetic disruption of this potential reversed the loss of Notch signaling.
Pharmacological lowering of membrane potential in wild-type ovarioles shifts Hindsight
(transcription factor downstream of Notch) expression to an earlier stage suggesting
requirement of lowered membrane potential in Notch pathway activation. The loss of Notch
mediated differentiation in drp1 mutant can be reversed by depleting ERK/Ras in drp1
mutant follicle cells. Escalated membrane potential is also rescued by ERK downregulation
in drp1 mutant indicating a strong link between the Ras/ERK pathway, mitochondrial
membrane potential and fusion in drp1 mutant follicle cells for mediating loss of
differentiation. Our experiments show that EGF pathway regulates mitochondrial
morphology in turn resulting in an appropriate membrane potential conducive for Notch
mediated differentiation.
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Spoonbill KH domain mediated suppression of non-coding Spinocerebellar Ataxia Type
8-associated neurodegeneration in Drosophila
Bipin Kumar Tripathi, Ashim Mukherjee and Mousumi Mutsuddi
Department of Molecular and Human Genetics, Banaras Hindu University, Varanasi

Spinocerebellar ataxia type 8 (SCA8), is a slowly progressive neurodegenerative disease
caused by a CTG/CAG expansion that primarily affects the cerebellum. The disease is
transmitted in an autosomal dominant pattern with reduced penetrance. SCA8 is caused by
CTG repeat expansion in the 3’UTR of SCA8 gene and characterized with severe problems in
gait, speech coordination and sensory loss. Transgenic over expression of pathogenic version
of SCA8 non-coding RNA leads to progressive neurodegeneration in Drosophila. A genetic
screen was carried out for identifying genetic modulators of SCA8 associated
neurodegenerative phenotype. spoon was identified as a strong suppressor of SCA8 associated
neurodegeneration. This gene encodes a putative Protein kinase-A anchor protein with KH
domain and Tudor domain. To identify the underlying mechanism by which spoonbill
suppresses the SCA8 associated phenotype, transgenic lines were made with HA tag
containing full length Spoon protein as well as only KH and Tudor domains of Spoonbill.
These lines harbouring different domains were tested for their ability to modulate SCA8
associated phenotype. The genetic interaction data gave us a hint that spoon regulates the
SCA8 expanded CUG toxicity via its KH domain. Fluorescent in situ hybridization in
different trans-heterozygous background showed that over-expression of full length Spoon
protein and Spoon-KH domain alone reduces the number and size of the SCA8 RNA foci.
RNA Immunoprecipitation showed that Spoon-KH domain can bind to pathogenic SCA8
transcripts. We have thus identified spoon KH domain as a novel suppressor of SCA8
pathogenecity. In future, further characterization of the KH domain of Spoon will help us in
designing peptide based therapeutics for SCA8 and other non-coding RNA associated
diseases.
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Large-scale RNAi screen to identify several Chaperone genes playing key role in
synaptic development and plasticity in Drosophila melanogaster
Amrutha V1, Bhagaban Mallik1, Sandeep Raut1, Arpan Paricha2, Chandan Sahi1, Vimlesh
Kumar1
1
Department of Biological Sciences, Indian Institute of Science Education and Research (IISER)
Bhopal
2
Presidency University Kolkata

Protein homeostasis (proteostasis) is essential for maintaining the functionality of the
proteome. The disruption of proteostasis leads to aberrantly folded proteins that typically lose
their function. The accumulation of misfolded and aggregated protein is also cytotoxic and
has been implicated in the pathogenesis of many neurodegenerative diseases. Special class of
proteins known as Chaperones is critical for the folding and regulation of a wide array of
cellular proteins. Heat Shock Proteins (Hsps) are the most representative group of
chaperones. The molecular role of these chaperones is extensively studied in yeast and invitro cell culture models. But the role of many chaperone and chaperone like molecules in
neurons remains unknown. We used neuromuscular junction of Drosophila melanogaster as a
model system to study the role of selected chaperones or chaperone like genes in synapse
development and plasticity. Using combined approach of genetics, immunocytochemistry and
behavioral assays we have identified several molecules that might play a crucial role in
synapse development. Our studies suggest that knockdown of certain chaperone genes for
example Hsp83 (Hsp90 family), Hsp60, Hsc70 -5 exhibits dramatic change in the NMJ
morphology as well as behavior of the animals. Through this RNAi based genetic screen, we
have identified both functional classes of chaperone or chaperone like genes as well as
individual genes from chaperone families which are vital for synaptic growth and
development. Further it will be a useful resource for subsequent detailed analysis of few of
these selected genes to understand the exact mechanism of their action.
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A polycomb response element and chromatin domain boundaries mediatethe epigenetic
regulation of eyeless locusin Drosophila melanogaster
Shreekant Verma, Rashmi U Pathak and Rakesh K Mishra
Centre for Cellular and Molecular Biology, Hyderabad

Drosophila eyeless, a pax-6 gene homolog, plays an important role in eye development.
Mutation in the eyeless causes partial or complete absence of the eye, whereas targeted
expression of the eyeless leads to induction of ectopic eye in Drosophila. Eyeless expression
is restricted to mid developmental stage of the embryo, later in the eyes and in the central
nervous system (CNS).Precise transcriptional control of a gene is dependent on specific
interaction with a number of regulatory elements like promoter, enhancer and silencer.
Interestingly, eyeless is repressed in several other embryonic developmental stages and
tissues whereas the neighboring genes myoglianin and bent are being expressed. However,
the regulation of such differential expression pattern of the eyeless is largely unknown.
Earlier, we had shown that myoglianin and eyeless are separated by an intergenic chromatin
domain boundary element, ME. In order to understand the regulation of the eyeless we
identified its cis regulatory elements. Using cdBEST tool we identified a novel boundary
element that separate eyeless and bent, EB, functions as enhancer blocker in transgenic
context. We also found a repressor within eyeless gene, ey-PRE. ey-PRE functions as
classical PRE and shows polycomb group (PcG) proteins dependent silencing. In parallel to
our genetic studies, we also carried out biochemical analysis of these elements. We observe
that ME and EB interact in long-range and, along with ey-PRE, they associate differentially
to nuclear matrix in embryo and in different tissues of larvae. Our findings suggest that eyPRE is important for the pigenetic regulation of eyeless and boundary elements, EB & ME,
demarcate the domain of eyeless locus.
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Functional characterization of mismatch repair gene mlh1 in Drosophila melanogaster
Divya Vimal1, 2, K. Ravi Ram1 and D. Kar Chowdhuri1, 2
1
Environmental Toxicology, CSIR-Indian Institute of Toxicology Research, Lucknow
2
Academy of Scientific and Innovative Research, CSIR-IITR Campus, Lucknow

Mismatch repair (MMR) system is one of the key DNA repair machineries in acell. Along
with the mutation avoidance, MMR proteins (mut Sand mut L homologues) are essential for
the successful execution of meiosis and their deficiency result in meiotic defects leading to
sterility in an organism. Among mut L homologues, mlh1 has been implicated as a key player
in Class I crossover pathway promoting crossing over. However, its involvement in the
context of reproductive development is scarcely studied. This was addressed in this study
using Drosophila melanogaster as a genetically tractable model. Flies with the mlh1 mutation
showed higher DNA damage and delayed development. Homozygous mlh1 flies had very
low survival and also the surviving ones were weak and sterile. In order to elucidate the
implication of mlh1 in reproduction of Drosophila, standard endpoints of reproductive
performance were examined. mlh1 gene was found to show sexual dimorphism in
Drosophila, affecting the female reproductive development at different levels of oogenesis.
Flies having mlh1 mutation had stalled ovary as well as egg chamber development, skewed
egg chamber distribution and reduced synaptonemal complex formation. Until the eclosion of
an adult, embryos are dependent on the maternally derived components for their
development. Embryos of mlh1 mutant flies had contorted ooplasm and after egg laying, they
are arrested at an aberrant metaphase stage. Disruption of all these processes culminates in
the reduced reproductive potency of mlh1 mutants suggesting profound involvement of mlh1
in oogenesis and embryogenesis in Drosophila eventually affecting the quality of life.
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Role of memory and insulin signaling in eliciting starvation resistance
Kavya Vinayan*, Alphy John* and Jishy Varghese
Indian Institute of Science Education and Research, Thiruvananthapuram
*equal contribution

The most prevailing environmental challenge faced by animals is food scarcity and the ability
of animals to withstand prolonged food privation is associated with their nutritional status
and diet. Currently, we focus on unravelling the role of learning and memory in eliciting
starvation resistance. We tested whether fruit flies learn from the past episodes of fasting and
act accordingly to show an elevated resistance to starvation. We found a significant increase
in the survivorship during perpetuating starvation, in case of young flies exposed to cyclic
intermittent starvation. Enhanced survivorship after intermittent cycles of fasting was
significantly reduced in the memory mutants. We also focus on the mechanisms and
biochemical pathways that confer the memory of the early nutritional status, and how they
help in evoking starvation resistance. Our preliminary data suggests that the insulin
producing neurons (IPCs) play a role in enhancing survivorship during starvation, depending
on their nutritional status. In future, we would like to find out the dependence between insulin
signalling (IIS), memory and starvation resistance.
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Role of Drosophila muscle LIM protein-Mlp60A, in the maintenance of sarcomeric
structure and remodeling of muscle fibres
Mohan Jayaram1,2, Rohan Wishard1 and Upendra Nongthomba1
1
Molecular Reproduction, Development and Genetics; Indian Institute of Science Bengaluru; 2
Department of Zoology, University of Mysore

Mlp60A (Muscle LIM protein at 60A) is a gene encoding a muscle specific nucleocytoplasmic shuttling protein in Drosophila melanogaster. It is known to function as a factor
which promotes myogenesis and myogenic differentiation during embryogenesis and is also
involved in the maintenance of the cytoarchitecture of muscle fibres. In the following work
we have tried to shed more light on the role of this protein in the maintenance of sarcomeric
structure and its function in remodeling of striated muscle fibres. We have used the Indirect
Flight Muscles (IFM) of Drosophila as a model system. The expression profile of Mlp60A
showed that the shorter transcript is expressed throughout the development from embryo to
adult, but the longer transcript is expressed only in adult abdomen, thorax and IFMs. To
further understand the role of these two isoforms in muscle development, we have performed
a P-element mediated mutagenesis screen for Mlp60A, in order to generate null alleles. An
IFM specific knockdown of Mlp60A gave rise to a flightless phenotype, which was a result of
reduced sarcomere and thin filament length. We also found Mlp60A expression levels to be
deregulated in several muscle mutants with hypercontracion phenotype, suggesting its
involvement in the activation of remodeling pathways. These results taken together with the
existing literature, point out that Mlp60A could encode a Z-disc ‘anchor’ or ‘scaffold’ protein
that acts as a biomechanical stress sensor. This led us to hypothesize that Mlp60A could be
involved in the remodeling of muscle fibres. Hence we are further interested in analyzing
Mlp60A function in the remodeling of cardiac muscle fibers during larval to adult
morphogenesis, while uncovering other aspects of its function(s) in muscle biology.
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Role of P-gp in renal development in Drosophila melanogaster
Suman Yadav
Department of Molecular and Human Genetics, Banaras Hindu University, Varanasi

The Multi Drug Resistance (MDR) phenotype in human cancer cells has always been
associated with the overexpression of P-glycoprotein (P-gp), an ATP-binding cassette (ABC)
transporter. P-gp has been reported to be expressed in a wide variety of tissues, including the
small and large intestine, adrenal gland, liver, kidney, placenta and capillary endothelial cells
of testis and brain making the blood–brain and blood–testis barriers (Vasiliou, Vasiliou, and
Nebert, 2009). P-gp null mice show proximal tubular dysfunction and chronic renal failure
suggesting that this protein has a role in renal maintenance (Huls et al, 2007). P-gp is also
implicated in the excretion of substrates into urine, accelerating renal clearance (Thiebaut et
al, 1987).
Present study explores the possible role of P-glycoprotein (P-gp) in development of
Malpighian tubules (MTs) of Drosophila melanogaster. We observed null mutation of mdr65
gene resulted in smaller MTs in comparison to Oregon R+. The MTs of mdr49 and mdr65
mutants exhibited reduced expression of Cadherin, Tubulin and altered arrangement of
Armadillo and F-Actin, suggesting that normal cellular morphology and cellular boundary
was impaired. The expression of cell polarity proteins like Discs large and Bazooka were also
altered. The physiology was completely disrupted because of reduced expression of Drip and
altered distribution of Na+-K+ ATPase. The absence of uric acid crystals and accumulation of
Rhodamine-123 dye (a P-gp substrate) in the mutant MTs suggested a compromised function
too. Thus P-gp could be an important regulator of Malpighian tubules development and
function.

Alphabetic author index
Agrawal Namita
Ahaley, Sarah Shital
Ahsan, Jawaid
Aparajita
Bakthavachalu, Basker
Bajpai, Anjali
Banerjee, Animesh
Bannerjee, Rudra Prasanna
Bhumika
Bohra, Asgar Ali
Chanu, Soram Idiyasam
Chaouhan, Hitesh Singh
Chatterjee, Megha
Chaturvedi, Deo Prakash
Chaudhury, Varun
Choubey, Praween Kumar
Chowdhary, Sayali
Chowdhuri, Debapratim K.
Deb, Bipan
Deshpande, Girish
Dhiman, Neena
Dhuriya, Saurabh Kumar
Dubey, Sandeep Kumar
Dutta , Debdeep
Dutta, Moumita
Dwivedi, Manish Kumar
Dwivedi, Vibha
Fatima, Ambreen
Firdaus, Hena
Gautam, Naveen
Ghosh, Neha
Gunage, Rajesh
Gupta, Himanshu
Gupta, Samir
Hamid, Runa
Harsh, Sneh
Hasan, Gaiti
Inamdar, Maneesha
Jaiswal, Manish
Jaiswal, Sonal Nagarkar
Jawkar, Saroj
Joshi, Rohit
Kaduskar, Bhagyashree
Kamble, Ketaki
Karmakar, Susnata
Kristipati, Ravi Ram
Kumar, Ajay
Kumar, Vimlesh
Lakra, Priya
Malik, Bhagaban

S26
S33
P1
P2
S11
S8
P3
P4
P5
P6
P7
P8/P9
P10
P11
S4
P12
P13
S22
P14
S2
P15
P16
P17
P18
P19
P20
P21
P22
P23
P24
P25
P26/S15
P27
P28
P29
P30
S27
S31
S5
S10
P31
S24
P32
P33
P34
S20
P35
S19
P10
P36

Mehrotra, Sonam
Mukherjee, Tina
Mutsuddi, Mousumi
Narasimha, Maithreyi
Naz, Falaq
Nongthoma, Upendra
Pandey, Anuj Kumar
Pathak, Himani
Pathak, Trayambak
Prasad, N.G.
Raghu, Sreedevi
Rahul
Rai, Dipti
Raj, Akanksha
Raj, Kritika
Rautela, Umanshi
Ratnaparkhi, Anuradha G
Ratnaparkhi, Girish
Ray, Arindam
Ray, Krishanu
Ray, Mukulika
Rehman, Niyas
Ricky, Richa
Rodrigues, Diana
Roy, J. K.
Roy, Sumedha
Saha, Banhisikha
Sarkar, Surajit
Shakya, Barkha
Sharma, Abhay
Sharma, Divya
Sharma, Vineeta
Shashidhara, L.S.
Shukla, Jay Prakash
Sinam, Yoirentomba
Singh, Anshuman
Singh, Gunjan
Singh, Gurvachan
Singh, Pallavi
Singh, Reeta
Singh, Roshni
Singh, Salam Herojeet
Singh, Surabhi
Singh, Virender
Sipani, Rashmi
Soans, Karen
Sudhakar, Sreesha R
Tapadia, Madhu G
Thamarailingam
Thukral, Sameer

S25
S16/S32
S7
S1
P37
S29
P38
P39
P40
S37
P41
P42
P43
P44
P45
P46
S30
S13/S36
P47
S28
P48
P49
S14/S18
P50
S34
P51
P52
S23
P53
S35
P54
P55
S17
P56
P57
P58
P59
P60
P61
P30
P62
P63
P64
P65
P66
P67
P68
S6
P69
P70

Tiwari, Anand Krishna
Tomer Darshika
Triparthi, Bipin Kumar
Trivedi, Deepti
Varghese, Jishy
V, Amrutha
Verma, Shreekant
Vimal, Divya
Vinayan Kavita P
Vishnu, Smitha
Wishard, Rohan
Yadav, Shweta
Yadav, Suman

S21
P71
P72
S12
S9
P73
P74
P75
P76
P41
P77
S3
P78

Directory of participants
Agrawal Namita
Delhi University
nagarwal@zoology.du.ac.in

Chaitranjali, Y Shree
IISc Bangalore
ychaitranjali@gmail.com

Dhanyasi, Nagaraju
NCBS Bangalore
nagarajud@ncbs.res.in

Ahsan, Jawaid
Central University of Bihar
jahsan@cub.ac.in

Chatterjee, Arunita
IISc Bangalore
arunita.chatterjee@gmail.com

Dhiman, Neena
IISER Pune
neena.dhiman@students.iiserpune.ac.i
n

Amrutha
IISER Bhopal
amrutha@iiserb.ac.in

Chatterjee, Megha
Delhi University
chatterjeemegha2@gmail.com

Dubey, Sandeep Kumar
BHU Varanasi
sandeepdubey56@gmail.com

Aparajita
IISER Mohali
aparajita08@gmail.com

Chatterjee, Megha
Delhi University
chatterjeemegha2@gmail.com

Dutta , Debdeep
BHU Varanasi
depdeep.brc@gmail.com

Asgarbohra, Ali
NCBS Bangalore
aliasgarb@ncbs.res.in

Chaturvedi, Deo Prakash
BHU Varanasi
deoprakash1@gmail.com

Dutta, Moumita
University of Burdwan
dmoumita1988@gmail.com

Ateeq, Bushra
IIT Kanpur
bushra@iitk.ac.in

Chaturvedi, Dhananjay
NCBS Bangalore
dhananjayc@ncbs.res.in

Dwivedi, Manish Kumar
IISER Bhopal
mkdwivedi@iiserb.ac.in

Bakthavachalu, Basker
NCBS Bangalore
baskarb@ncbs.res.in

Chauhan, Hitesh Singh
IITR Lucknow
hitesh191986@gmail.com

Dwivedi, Vibha
BHU Varanasi
vibhasplash@gmail.com

Bajpai, Anjali
IIT Kanpur
anjalii@iitk.ac.in

Chaukimath, Pooja P.
IIT Kanpur
poojapc@iitk.ac.in

Fatima, Ambreen
AMU Aligarh
ambreenalig89@gmail.com

Banerjee, Animesh
BHU Varanasi
banimesh.bhu@gmail.com

Choubey, Praween Kumar
BHU Varanasi
praweenpri@gmail.com

Felix, Martina
IISER Kolkata
martina.felix88@gmail.com

Bannerjee, Rudra Prasanna
Presidency University Kolkata
banerjeerp89@gmail.com

Chowdhary, Sayali
IISER Pune
sayali.c90@gmail.com

Fernandes, Jervis Leo Cyril
IISER Thiruvananthapuram
jervisferns15@iisertvm.ac.in

Bhalla, Ameek
IGIB New Delhi
ameekbhalla@gmail.com

Chowdhuri, Debapratim K.
IITR Lucknow
dkchowdhuri@iitr.res.in

Fernandes, Kavya P
IISER Thiruvananthapuram
kavyakarthika@iisertvm.ac.in

Bhardwaj, Utkarsh
BHU Varanasi
bhardwaj.utkarsh@gmail.com

Chowdhury, Varun
IISER Bhopal
varun.c@iiserb.ac.in

Firdaus, Hena
Central University of Jharkhand
hena.firdaus@gmail.com

Bharti, Mahima
IIT Kanpur
mahima@iitk.ac.in

Deb, Bipan
NCBS Bangalore
bipankumardeb@gmail.com

Gautam, Naveen
IITR Lucknow
gautam.naveen6@gmail.com

Bhawana
BHU Varanasi
bhawana.mhg.bhu12@gmail.com

Deb, Oindriella
IIT Kanpur
oindrill@iitk.ac.in

Ghosh, Neha
CDFD
nehaghosh87@gmail.com

Bhumika
BHU Varanasi
bhu14.1989@gmail.com

Deshpande, G.
IISER Pune
gdeshpande@iiserpune.ac.in

Ghoshal, Ankita
BHU
ankitaghoshal9@gmail.com

Govada, Pravallika
IISER Pune
pravallikag@students.iiserpune.a
c.in

Kaduskar, Bhagyashree
IISER Pune
bkaduskar@gmail.com

Mahajan, Nilesh
IIT Kanpur
nkmaha@iitk.ac.in

Gujjar, Virender
IIT Kanpur
virender@iitk.ac.in

Kairamkonda, Subhash
IISc Bangalore
ksubp53@gmail.com

Mahapatra, Manas
IIT Kanpur
manas@iitk.ac.in

Gunage, Rajesh
NCBS Bangalore
gunagerd@ncbs.res.in

Kanan, Nisha
IISER Thiruvananthapuram
nishankannan@iisertvm.ac.in

Malik, Bhagaban
IISER Bhopal
bhagaban@iiserb.ac.in

Gupta, Himanshu
IITR Lucknow
himanshugupta529@gmail.com

Karmakar, Susnata
IISER Kolkata
karmakar.hld@gmail.com

Mukherjee, Tina
InSTEM Bangalore
Tinam@inStem.res.in

Gupta, Samir
TIFR Mumbai
samir@tifr.res.in

Karunakar, Pinreddy
IGIB New Delhi
p.karunakar@igib.in

Mutsuddi, Mousumi
BHU Varanasi
mousumi@bhu.ac.in

Halder, Sudipta
IISER Kolkata
sudipta.nov15@gmail.com

Khan, Soumen
IISER Pune
soumenkhan123@gmail.com

Nagarkar, Sanket
IISER Pune
sanket.nagarkar@students.iiserpune.a
c.in

Hamid, Runa
IISER Bhopal
runah@iiserb.ac.in

Khandelwal, Risha
CDFD
risha910@gmail.com

Nandy, Bodhisatta
BHU Varanasi
nbodhi84@gmail.com

Harsh, Sneh
IIT Kanpur
snehharsh.iitk@gmail.coms

Kristipati, Ravi Ram
IITR Lucknow
raviram@iitr.res.in

Narasimha, Maithreyi
TIFR Mumbai
maithreyi@tifr.res.in

Hasan, Gaiti
NCBS Bangalore
gaiti@ncbs.res.in

Kumar, Ajay
IITR Lucknow
ajaykumar31985@gmail.com

Naz, Falaq
AMU Aligarh
falaqalig@gmail.com

Inamdar, Maneesha
JNCASR Bangalore
inamdar@jncasr.ac.in

Kumar, Pankaj
RCB Gurgaon
pankaj.kumar@rcb.res.in

Nongthoma, Upendra
IISc Bangalore
upendra@mrdg.iisc.ernet.in

Jaiswal, Manish
Baylor College of Medicine,
Houston
jaiswal@bcm.edu

Kumar, Saurabh
IITR Lucknow
saurabhdhuriya110@gmail.com

Pandey, Anuj
IITR Lucknow
pandeyanuj020@gmail.com

Jaiswal, Sonal Nagarkar
Baylor College of Medicine,
Houston
snagarka@bcm.edu

Kumar, Vimlesh
IISER Bhopal
vimlesh@iiserbhopal.ac.in

Parihar, Saurabh Singh
IIT Kanpur
ssparihr@iitk.ac.in

Jawkar, Saroj
IISc Bangalore
saroj86@gmail.com

Kumari, Jaya
IIT Kanpur
krijaya@iitk.ac.in

Pathak, Himani
IISER Thiruvananthapuram
himani15@iisertvm.ac.in

John, Alphy
IISER Thiruvananthapuram
alphyjohnparayil@iisertvm.ac.in

Lakhotia, S.C.
BHU Varanasi
lakhotia@bhu.ac.in

Pathak, Trayambak
NCBS Bangalore
vivekp@ncbs.res.in

Joshi, Rohit
CDFD
rohit@cdfd.org.in

Lakra, Priya
Delhi University
priyalakra66@gmail.com

Paul, Maimuna Sali
BHU Varanasi
maimunasid.sp@gmail.com

Petkar, Abhijeet
IISER Pune
abhijeetp@students.iiserpune.ac.i
n

Rodrigues, Diana
JNCASR Bangalore
rodriguesd@jncasr.ac.in

Sinam, Ketaki
IISc Bangalore
ketaki.kamble4164@gmail.com

Prasad, N.G.
IISER Mohali
prasad@iisermohali.ac.in

Roy, J. K.
BHU Varanasi
jkroy@bhu.ac.in

Sinam, Yoirentomba
IISc Bangalore
yoirensinam03@gmail.com

Raghu, Sreedevi
IISER Thiruvananthapuram
sreedevi8krishna8@iisertvm.ac.in

Roy, Sumedha
University of Burdwan
roysumedha@gmail.com

Singh , Ankita
BHU Varanasi
ankita.mhg.bhu10@gmail.com

Rahul
AMU Aligarh
rahulme3653@gmail.com

Saha, Banhisikha
IISER Kolkata
banhisikha1989@gmail.com

Singh, Manish
BHU Varanasi
manishbiochem@gmail.com

Rai, Dipti
TIFR Mumbai
dipti.rai14@gmail.com

Sarkar, Surajit
Delhi University
sarkar@south.du.ac.in

Singh, Aditi
Delhi University
aditi7337@gmail.com

Raj, Akanksha
Delhi University
akanksha.zoology@gmail.com

Shakya, Barkha
AMU Aligarh
barkhashakya12@yahoo.com

Singh, Anshuman
IITR Lucknow
anshuman2301@gmail.com

Raj, Kritika
Delhi University
kritikaraj05@gmail.com

Sharma, Abhay
IGIB New Delhi
abhaysharma@igib.res.in

Singh, Gunjan
BHU Varanasi
gunjan.mhg.bhu10@gmail.com

Ratnaparkhi, Anuradha G
ARI Pune
anu.aripune@gmail.com

Sharma, Divya
IITR Lucknow
divyasharma.iitr11@gmail.com

Singh, Gurvachan
BHU Varanasi
dhakag111@gmail.com

Ratnaparkhi, G.
IISER Pune
girish@iiserpune.ac.in

Sharma, Vartika
BHU Varanasi
vartika.mhg.bhu12@gmail.com

Singh, Pallavi
IITR Lucknow
pallavi.rythm@gmail.com

Rautela, Umanshi
IIT Kanpur
umanshi@iitk.ac.in

Sharma, Vineeta
Delhi University
vineeta.palwal@gmail.com

Singh, Reeta
IIT Kanpur
reetas@iitk.ac.in

Ray, Arindam
JNCASR Bangalore
arindam@jncasr.ac.in

Shashidhara, L.S.
IISER Pune
ls.shashidhara@iiserpune.ac.in

Singh, Roshni
BHU Varanasi
roshni.bhu@gmail.com

Ray, Krishanu
TIFR Mumbai
krishanu@tifr.res.in

Shill, Kinsuk
Presidency University Kolkata
kingshuk.shill@gmail.com

Singh, Salam Herojeet
CCMB
herojeet@ccmb.res.in

Ray, Mukulika
BHU Varanasi
ray.mukulika@gmail.com

Shrivastav, Avanish Kumar
TIFR Mumbai

Singh, Surabhi
BHU Varanasi
surabhisingh55555@gmail.com

Rehman, Niyas
IISER Thiruvananthapuram
niyasrehman14@iisertvm.ac.in

Shukla, Jay Prakash
IISER Pune
jayprakashshukla2000@gmail.co
m

Sinha, Pradip
IIT Kanpur
pradips@iitk.ac.in

Ricky, Richa
IISER Pune
richa@iiserpune.ac.in

Siddique, Yasir Hasan
AMU Aligarh
yasir_hasansiddique@rediffmail.c
om

Sipani, Rashmi
CDFD
rsipani@gmail.com

Soans Karen
TIFR, Mumbai
karen.soans@gmail.com

Vikas, K J Vinay
NCBS Bangalore
vinayvikas@ccamp.res.in

Srivastava, Meenal
IIT Kanpur
meenal@iitk.ac.in

Vimal, Divya
IITR Lucknow
divyavimal0211@gmail.com

Sudhakar, Sreesha R
IISER Thiruvananthapuram
sreesha1413@iisertvm.ac.in

Vinitha
NCBS Bangalore
vinithacm@ccamp.res.in

Syed, Durafshan Sakeena
NCBS Bangalore
dsakeena@ncbs.res.in

Vishnu, Smitha
IISER Thiruvananthapuram
smithavishnu@iisertvm.ac.in

Tapadia, Madhu G
BHU Varanasi
madhu@bhu.ac.in

Wasnik, Ruchi
IISER Pune
wasnikr@students.iiserpune.ac.in

Teltumbade, Manoj
IGIB New Delhi
manojt@igib.in

Wishard, Rohan
IISc Bangalore
rohanwishard@gmail.com

Thamarailingam
IIT Kanpur
thamarai@iitk.ac.in

Yadav, Shweta
NCBS
shweta@ncbs.res.in

Thukral, Sameer
IISER Pune
sameerbau@gmail.com

Yadav, Suman
BHU Varanasi
shobhitayadav11@gmail.com

Tiwari, Anand Krishna
IIAR Gujarat
aktiwari@iiar.res.in
Tomer, Darshika
IISER Pune
darshitomer@gmail.com
Tripathi, Bipin Kumar
BHU Varanasi
bipink.tripathi@gmail.com
Tripathi, Jyoti
IIT Kanpur
jyotitpt@iitk.ac.in
Varghese, Jishy
IISER Thiruvananthapuram
jishy@iisertvm.ac.in
Verma, Shreekant
CCMB
shreekant@ccmb.res.in
VijayRaghvan, K
NCBS Bangalore
vijay@ncbs.res.in

NOTES

NOTES

NOTES

InDRC 2015
Outreach auditorium
Indian Institute of Technology Kanpur

Biological Sciences and Bioengineering

Jointly hosted by
Banaras Hindu University, Varanasi
Indian Institute of Technology Kanpur

