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Scientific Schedule 
 
 

July 15th, 2015 (Wednesday) 

Session I: Key Note (18:30-19:30) 

Chair: Ch. Mohan Rao, CCMB-Hyderabad 

18:30-18:45 Opening Address      15 mins 

18:45-19:30 Philip Ingham       45 mins 

Signals, Specification and Muscle Differentiation in the Zebrafish. 

20:00  Dinner 

July 16th, 2015 (Thursday) 

Session II: Cell Biology of Developmental Processes (09:00-11:05) 

Chair: J. Gowrishankar, CDFD-Hyderabad 

09:00-09:25 Maithreyi Narasimha     25 mins  

 Stochastic fluctuations in cell signaling and their influence on cell 

behavior, multicellular sensing and spatial patterning in a 

Drosophila epithelium. 

09:25-09:50 Madan Rao       25 mins 

Actomyosin pulsation and symmetry breaking flows during tissue 

morphogenesis 

09:50-10:15 Mahendra Sonawane     25 mins  

Modulations in cell size, cell number and cell adhesion contribute 

towards the maintenance of epidermal homeostasis and integrity. 

10:15-10:40 Sandhya Koushika      25 mins 

The complex roles of UNC-16/JIP3 in trafficking and regeneration 



  

10:40-11:05 Raghu Padinjat      25 mins 

Size control in photosensitive membranes; Lessons from the 

Drosophila eye.  

11:05-11:30  Tea 

Session III: Plant Patterning and development (11:30-13:30) 

Chair: Anuranjan Anand, JNCASR-Bangalore 

11:30-11:55 Imran Siddiqi      25 mins 

                        Control of Meiotic Gene Expression in Plants 

11:55-12:20 Kalika Prasad      25 mins  

Regeneration: a journey from acquisition of competence to 

completion. 

12:20-12:45 Ram Yadav       25 mins 

Understanding the inner functioning of shoot apex. 

12:45-13:10 Anjan Banerjee      25 mins 

Moss (Physcomitrella patens) is an excellent model for 

understanding evolutionary crossroads in plant growth and 

development. 

13:10-13:30 Shivaprasad PV      20 mins  

Insight into Small RNA biogenesis and their functions in plants. 

13:30-15:00  Lunch/Posters-I 

Session III: Plant Patterning and development Contd. (15:00-15:25) 

Chair: Anuranjan Anand, JNCASR-Bangalore 

15:00-15:25 Utpal Nath       25 mins 

  Molecular control of organ size in plants. 

15:25-15:35 Shipra Goel       10 mins 

Studies on target genes and pathways regulated by rice RFL 

during flowering and panicle development. 

 



  

Session IV: Stem cells and development (15:30-17:30) 

Chair: Jyotsna Dhawan, CCMB-Hyderabad 

15:40-16:05 Maneesha Inamdar     25 mins 

Rudhira/BCAS3 mediates tissue-specific cytoskeletal remodelling 

essential for development and disease progression. 

16:05-16:30 Subramaniam K      25 mins 

The C. elegans RNA-binding protein PUF-8 promotes niche-

germline stem cell signaling via the ER protein FARL-11. 

16:30-16:40 Rajesh Gunage      10 mins 

New Niche and novel stem cell during development of Drosophila 

musculature  

16:40-16:50 Arunita Chatterjee      10 mins 

Novel regulatory role of Beadex and pannier in Drosophila 

hematopoiesis  

16:50-17:00 Rajan Thakur      10 mins 

Phospholipase D regulates turnover of photosensitive membrane 

in Drosophila 

17:00-17:10 Pankaj Dubey      10 mins 

Localized, Reactive F-actin Dynamics Prevents Abnormal Sperm 

Release in Drosophila. 

17:10-17:20 Puli Chandramouli Reddy    10 mins 

Evolution of Hox-like genes: Hydra Hox repertoire reveals a 

tailormade Hox-code for Cnidarians  

17:20-17:35 Daniel Koch, Senior Application Specialist  15 mins 

Carl Zeiss 

3D Imaging for Developmental Biology Applications 

 

17:30-20:00  Tea/Posters-II 

19:30-20:00 Executive council meeting 

20:00  Dinner 



  

July 17th, 2015 (Friday) 

Session V: Drosophila Development (09:00-11:05) 

Chair: Subhash Lakhotia, BHU-Varanasi 

09:00-09:25 Pradip Sinha      25 mins 

When developmental biology meets cancer research: interorgan 

communication during host-tumor interactions in Drosophila. 

09:25-09:50 Upendra Nongthomba     25 mins 

Importance of proper Isoform and Stoichiometry of Structural 

Proteins during muscle assembly in Drosophila. 

09:50-10:15 Girish Ratnaparkhi      25 mins 

SUMO Proteome for the Drosophila immune response. 

10:15-10:35 Monalisa Mishra      20 mins 

Crumbs is required for the function and morphology of fly 

Johnston’s organ. 

10:35-10:55 Pralay Majumdar      20 mins 

Many faces of myosin: perspective from cell migration 

10:55-11:05 Divya Singh       10 mins 

Rab11 interacts with Notch in patterning the early events of 

myoblast migration and differentiation during Drosophila adult 

muscle development  

11:05-11:30  Tea 

  Participants of Ethics Session, stay back in Auditorium  

  Ethics Session-Beginning (IICT-Auditorium) –  

Shubha Tole      10 mins 

 

 

 

 

 



  

Session VI: Epigenetics, Aging and Regeneration (11:30-13:30) 

Chair: D.P. Kasbekar, CDFD-Hyderabad 

11:30-11:55 Madhulika Srivastava     25 mins 

Understanding chromatin organization relevant for transcription 

and VDJ recombination 

11:55-12:20 Rakesh Mishra      25 mins 

Epigenetic regulation of bithorax complex and determination of 

features along the body axis. 

12:20-12:45 Sanjeev Khosla      25 mins 

DNMT3L facilitates accumulation and inheritance of epimutations 

in transgenic Drosophila. 

12:45-13:10 Dasaradhi Palakodeti     25 mins 

MicroRNA, miR-124 is essential for cephalic ganglion patterning 

and organization of optic chaisma during planarian regeneration. 

13:10-13:30 Akash Guliyani      20 mins 

Illuminating the landscape of neural regeneration: Evidence for 

multi-modal, innate light sensing and sensory processing in 

Planaria. 

13:30-15:40  Lunch and Ethics Workshop  

All delegates, disperse for lunch.  

Participants of Ethics Session follow the schedule below. 

13:30-14:00 Lunch (Lunch Area)      30 mins 

14:00-14:50 Ethics Session-Discussion (IICT-Auditorium)  50 mins 

14:50-15:35 Ethics Session- Ending (IICT-Auditorium)  45 mins 

 

 

 

 

 



  

Session VI: Epigenetics, Aging and Regeneration Contd (15:45-17:30) 

Chair: Jagan Pongubala, University of Hyderabad-Hyderabad 

15:45-16:10 Arnab Mukhopadhyay     25 mins 

A chromatin modulator integrates nutrient sensing pathways to 

regulate longevity 

16:10-16:35 Shravanti Rampalli-Deshpande    25 mins 

Non-histone interaction of Ehmt1 regulate cellular aging. 

16:35-16:55 Mohit Prasad      20 mins 

Gap junction protein, Innexin 2, regulates border cell specification 

in Drosophila oogenesis 

16:55-17:05 Debasmita P. Alone     10 mins 

Search for a biomarker for Pseudoexfoliation Glaucoma in Indian 

population: Story of Clusterin and CACNA1A  

17:05-17:20 Manoj Manna, Application Specialist,    15 mins 

DSS Image Tech       

Advanced Imaging Solutions in modern developmental biology 

research. 

17:20-17:35 Madhukar Chaudhary, Prod. Manager,   15 mins 

Leica Microsys.       

Light Sheet microscope with Leica SP8 confocal  

17:35-20:00  Tea/Posters-III 

19:30-20:00 General Body Meeting 

20:00  Dinner 

 

 

 

 

 



  

July 18th, 2015 (Saturday) 

Session-VII: Developmental Neurobiology & neurodegeneration (09:00-

11:05) 

Chair: Shubha Tole, TIFR-Mumbai 

09:00-09:25 K. VijayRaghavan      25 mins 

Muscle stem cells and myoblast fusion: Mechanisms and insights 

from adult Drosophila 

09:25-09:50 Madhu Tapadia      25 mins 

The Changing Hues of Immune Response: Role in 

Neurodegeneration. 

09:50-10:15 Jonaki Sen       25 mins 

BMP signaling regulates multiple aspects of cortical development 

in the mouse. 

10:15-10:40 Aurnab Ghose      25 mins 

FORMIN(g) neuronal filopodia and the development of neural 

circuits. 

10:40-11:05 Anuradha Ratnaparkhi     25 mins 

A role for Dmon1 at the larval neuromuscular junction. 

11:05-11:30  Tea 

Session VIII: Vertebrate development (11:30-13:05) 

Chair: Krishanu Ray, TIFR-Mumbai 

11:30-11:55 Amitabha Bandyopadhyay    25 mins 

Development of a model explaining simultaneous development of 

joint cartilage and bone in adjacent regions of developing limb 

skeleton 

11:55-12:15 Sreelaja Nair      20 mins 

Death of A Non-Diploid: The Answers Beyond Dosage 

Compensation. 

 

 



  

12:15-12:35 Ramkumar Sambasivan     20 mins 

Vertebrate head mesoderm development is divergent from that of 

trunk. 

12:35-12:45 Shruti Kapoor       10 mins 

A spatio-temporal map of long noncoding RNAs in zebrafish 

development 

12:45-12:55 Gopal Kushawah       10 mins 

Functional analysis of conserved non coding DNA sequences in 

zebrafish  

12:55-13:05 Mandar Phatak      10 mins 

Grainyhead- E-cadherin axis functions in withstanding tissue 

stress in the zebrafish epidermis  

 

Session IX: Conclusion (13:05-13:40) 

Chair: Surendra Ghaskadbi-ARI Pune 

13:05-13:30  Subhash Lakhotia      25 mins 

Lessons from past and directions for future.  

13:30-13:35 Vote of thanks      05 mins 

13:40  Lunch and departures 
 

**************************************************************************************************

***** 

 

  



  

Important Information for Participants 

 

Centre for Cellular & Molecular Biology   Centre for DNA Fingerprinting & Diagnostics 
Habsiguda, Uppal Road    Bldg.7, Gruhakalpa, 5-4-399 / B, Nampally 

Hyderabad -500 007    Hyderabad-500 001 

Telangana, India     Telangana, India 

Telephone: +91 40 27160222-31, 27160232-41 Telephone: +91 40 2474 9321/22/23 

Fax: +91 40 27160591, 27160311   Fax: + 91 - 040 - 2474 9448 

 

How to reach CCMB: 

CCMB is about 7 Km from Secunderabad railway station and about 9 Kms from Hyderabad (Nampally) 

railway station of the South Central Railway. Rajiv Gandhi International Airport, Hyderabad is about 30 

Km from the CCMB. The city buses (APSRTC), plying from Secunderabad and Hyderabad railway 

station via the CCMB are 18, 18R, 90D, 290, 245, 250, 280, 281, 86/90, 90/277 and 136 respectively.  

Airport liners (Pushpak) service is available at regular intervals from RGI Airport to Uppal. 

 

Venue: 

Scientific sessions / meetings / workshop – IICT auditorium adjacent to CCMB main security gate 

Morning Coffee – Shantiniketan near main security gate  

Posters, Lunch and Evening coffee – East wing car parking area of CCMB main building  

Dinner – at CCMB terrace  

 
Help Desk: 

At the Central Court of CCMB Main building: Help Desk throughout the day. CCMB reception operates 

24hrs for any emergency and help. 

Reception: +91 40 27192500, Security: +91 40 27192633 

 

For Emergency Medical help: 

Dr Palnitkar: +91 40 27192787 (clinic), +91 40 27424136 (residence) 

Dr (Mrs.) Sujatha: +91 40 27192797 (clinic), +91 40 27174025 (residence) 

 

Transport:  

For any queries or problems contact 

V Bharathi: 08790667007  J Venu: +91 40 27192666, 9247895259. 

Bus Transport between Meeting venue and Accommodation place:  

Bus Timings:   8:30AM From Guest house      10.30 PM From CCMB 

                         8:00AM From Hostel                                  10:30 PM From CCMB 

 

Accommodation: Breakfast at the place of accommodation 

For any queries or problems contact, Gopal Kushawah: 09000812246 

Guest House CCMB: +91 40 27192700/27160554 

Guest House IICT: +914027193971/3209 

Guest House Arnold : +91 40 27154741 

Guest House NGRI: +91 40 23434667 

St Ann Hostel: +91 40 27153453/8378 

 

Internet:  

CCMB Central court/ reception/guesthouse has wireless Internet connectivity.  

Login and password will be notified. No Wi-Fi at the auditorium. 

Contact: Geetha Thanu: +91 40 27192775   
 

Receipts/Certificates: 

Please collect registration fees receipt, participation certificates at the Help Desk. Those who have asked 

for accommodation for accompanying person, please pay additional amount at Help Desk. 
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Signals, Specification and Muscle Differentiation in the Zebrafish 

 

Philip W Ingham 

  

Lee Kong Chian School of Medicine, Singapore and Imperial College, London 

 

Studies in Drosophila in the 1990s unveiled the Hedgehog (Hh) signaling pathway and led to 

the discovery of members of the vertebrate Hh gene family, most notably Sonic Hedgehog 

(Shh). Since then we have learned a great deal about the role of Hh signalling in a diverse range 

of developmental processes as well as about its involvement in various human developmental 

disorders and cancers. Studies in my lab have focused on Hh signalling in the zebrafish, in 

which we first discovered and described the pattern of expression of Shh. In the fish, Shh plays 

a key role in organising the developing myotome: distinct cell lineages and sub-types are 

specified in response to Shh secreted by the adjacent notochord. We have identified some of 

the principal targets of Shh activity in this process and elucidated how they are regulated in 

response to different levels of Hh activity. One such target is the transcription factor Prdm1a, 

which we have shown is essential both for the morphogenetic movement and the differentiation 

of myoblasts that generate the first wave of slow twitch muscle fibres. Myotome patterning 

thus provides a sensitive in vivo read-out of Hh pathway activity that we use to analyse the 

mechanisms of signal transduction. Our in vivo studies of the Kif7 and Grk2 proteins, for 

instance, have uncovered some notable differences from current understanding based on studies 

in mouse and mammalian cells. 

 



  

Stochastic fluctuations in cell signaling and their influence on cell behavior, 

multicellular sensing and spatial patterning in a Drosophila epithelium 

 

Maithreyi Narasimha  

 

Tata Institute of Fundamental Research, Mumbai 

 

The morphogenesis and maintenance of tissues relies on dynamic and heterogeneous cell 

behaviors. The origin of these heterogeneities and their coordination remain poorly understood. 

We investigate how heterogeneities in cell behavior are patterned using the amnioserosa, an 

active participant during Drosophila dorsal closure as our model and seek to understand the 

cellular, molecular and physical bases of individual behaviours (both stochastic and collective) 

and their coordination that ensures the stereotypical dynamics of this tissue. Using a 

combination of approaches including targeted (single cell) genetic and nanoscale laser 

perturbations, cell biology, 4D live confocal microscopy and quantitative morphological 

analysis, we show that differences in cell behavior result from stochastic fluctuations in 

signaling molecules. I will discuss two molecules that we have identified that we find act both 

autonomously and non-autonomously and result in anisotropies in the spatial organization of 

cell-cell adhesion and the actomyosin cytoskeleton. We are currently investigating the 

mechanisms by which these signaling fluctuations originate and the basis of its effects on anisotropies 

in cytoskeletal organization, cell-cell and cell-substrate adhesion. Our findings are beginning to 

reveal how stochastic fluctuations in signaling molecules can achieve local control of cell 

behavior and influence the spatial patterning of tissues during morphogenesis.  

 



  

Actomyosin pulsation and symmetry breaking flows during tissue morphogenesis 

 

 

Madan Rao1, Deb Sankar Banerjee2, Akankshi Munjal3, Thomas Lecuit3  

 

1.Raman Research Institute, Bengaluru and Simons Centre for the Study of Living Machines, 

National Centre for Biological Sciences(TIFR), Bengaluru 

2.Raman Research Institute, Bengaluru 

3.IBDML, Marseilles, France 

 

The dynamics of tissue remodeling in diverse developmental contexts has been associated with 

pulsation and flow of the actomyosin cytoskeleton. I will discuss the dynamics of the 

actomyosin cytoskeleton as an active elastomer embedded in the cytosol and subject to 

turnover of its components. This shows features of an excitable medium, including spontaneous 

oscillations, propagating waves, contractile instabilities, spatiotemporal chaos, and spontaneous 

flows towards the junctions. 



  

Modulations in cell size, cell number and cell adhesion contribute towards the 

maintenance of epidermal homeostasis and integrity  

 

Mahendra Sonawane 

 

 Tata Institute of Fundamental Research, Mumbai 

 

In a growing tissue, the cell size and cell number is strictly controlled to maintain the tissue 

homeostasis. We are using zebrafish epidermis as a model to understand how tissue maintains 

its homeostasis and integrity when the cell size or cell number is compromised. We have used 

goosepimples (gsp)/myosin Vb (myoVb), romeharsha and clint1 mutants, in which plasma 

membrane homeostasis is perturbed, to show that the reduction in epidermal cell size is 

compensated by the increase in cell number. Conversely, decrease in cell proliferation results in 

an increase in the epidermal cell size. Our data suggest that this two-way compensation is 

essential for survival of the animal. Using transcriptome profiling followed by genetic analyses, 

we have further unraveled a novel function for grainyhead-like-3 in sustaining tissue stress 

generated due to the reduction in cell surface area in goosepimples/myosin Vb mutant embryos. 

Our data indicate that multiple compensatory mechanisms, genetic as well as cellular, must 

ensure the architectural robustness and maintenance of the tissue integrity in the developing 

epidermis. 



  

The complex roles of UNC-16/JIP3 in trafficking and regeneration 

 

Sandhya Koushika 

 

Tata Institute of Fundamental Research, Mumbai 

 

UNC-16/JIP3 is a MAPK scaffolding molecule with known roles in motor-based transport. 

UNC-16 has a less well understood role in organelle trafficking. We have uncovered a role for 

this complex molecule at the Golgi where it regulates multiple trafficking steps. LRK-1, the 

orthologue of the Parkinson related LRRK-2 regulates the UNC-16 mediated synaptic vesicle 

protein trafficking to enable the formation of a correct transport carrier. I will also describe the 

role of UNC-16 in axon regeneration where it acts through the long isoform of a MAPKKK, 

DLK-1, to inhibit regeneration. 



  

Size control in photosensitive membranes; Lessons from the Drosophila eye 

 

Raghu Padinjat 

 

National Centre for Biological Sciences(TIFR), Bengaluru 

 

The photosensitive membranes of animal photoreceptors undergo light dependent dynamic 

turnover with consequent changes to light sensitivity. However the cellular processes that 

regulate this phenomenon remain unclear. We find that in the rhabdomeral photoreceptors of 

the Drosophila compound eye, the apical light sensitive plasma membrane undergoes light 

dependent membrane turnover with consequent changes in rhabdome size; this process is 

regulated by both dynamin dependent endocytosis as well as an Arf1 dependent molecular 

mechanism. Maintenance of rhabdome size during illumination also requires the catalytic 

activity of phospholipase D (PLD) and its product phosphatidic acid. We find that 

photoreceptors contain a light dependent PLD activity and restoring levels of its product PA are 

sufficient to maintain apical membrane size during illumination. Loss of PLD is associated 

with enhanced clathrin dependent endocytosis of apical membrane. Apical membrane collapse 

could be suppressed by reducing dynamin function or by enhancing the levels of Arf1-GTP. 

Thus, during illumination, PLD activity controls apical membrane turnover by co-ordinating 

dynamin dependent endocytosis with Arf1 dependent vesicular transport.  



  

Control of Meiotic Gene Expression in Plants 

 

Imran Siddiqi, S. Andreuzza, A. Singh, J. Davda, D. K. Singh, S. Pandey, Ramesha, A. V. 

Pardha Saradhi, A. Nalli, K. F. Max, S. Mahesh, S. Gharpure, V. Vijaybhaskar, V. Subbiah, V. 

Vinya, K. Bannerjee, S. Surendra, K. Bethoju, Y. Kavya 

 

Centre for Cellular and Molecular Biology, Hyderabad  

 

Meiosis produces haploid cells essential for sexual reproduction. Meiosis is a critical event in 

sexual reproduction. During meiosis, chromosomes recombine and segregate twice 

consecutively to produce haploid daughter cells, which differentiate into gametes. In humans, 

errors in meiosis are the leading causes of congenital birth defects. In plants, bypassing the 

meiotic program can lead to production of clonal seeds that retain hybrid traits that otherwise 

segregate. Thus, understanding the controls of meiosis has major implications for both health 

and crop improvement. In yeast, entry into meiosis activates transcription factors which trigger 

a transcriptional cascade that results in sequential co-expression of early, middle and late 

meiotic genes. However, these factors are not conserved, and the factors and regulatory 

mechanisms that ensure proper meiotic gene expression in multicellular eukaryotes are poorly 

understood. We have identified and characterized higher plant genes that control meiotic gene 

expression at different levels and through differential action in the two sexes. ACTIN 

RELATED PROTEIN6, a component of the SWR1 chromatin remodeling complex controls 

meiotic gene expression in the female lineage through loading of the histone variant H2A.Z. 

DUET/MMD1 controls expression of middle meiotic genes in the male lineage, and CDM1 an 

RNA binding protein controls levels of meiotic RNAs in the male lineage. Our results point to 

an integration of sex-specific gene expression programmes within a common meiotic 

programme leading to sexual dimorphism in plant meiosis and gametogenesis. 

 



  

Regeneration: a journey from acquisition of competence to completion 

 

Kalika Prasad 

 

 Indian Institute of Science and Educational Research, Thiruvananthapuram 

  

Profound ability of multicellular organisms to grow during their life span can largely be 

attributed to stem cells. The multicellularity gets disrupted upon injury and an intact tissue must 

regenerate at a completely unpredictable location in the organism. Because functional 

adaptations of stem cell and regeneration are common features in multicellular organisms, it is 

likely that the mechanisms regulating these processes may be as ancient as the origins of 

multicellularity. So far, it has proven difficult to dissect different phases of regeneration and 

therefore to determine the regulatory modules controlling each specific phase. This is a 

common hurdle to the understanding of the complete regeneration process in plants and in 

animals. We use Arabidopsis as model system to probe the mechanisms of regeneration and 

plasticity in plants. Using a battery of genetic and cell biological tools we have been successful 

in dissecting hitherto unreachable intermediate developmental phases of regeneration, and in 

the process unearth a two-step mechanism of regeneration that operates in all tissues 

irrespective of their origin. Our recent findings uncouple the acquisition of competence to 

regenerate progenitors from completion of organ formation and reveal the regulatory modules 

controlling these phases. I will also discuss several lines of research addressing the mechanical 

accommodation, heterogeneity, positional information, and importance of gradient distribution 

of cell-fate determinants in controlling the developmental plasticity in plants. 



  

Understanding the inner functioning of shoot apex 

 

Ram Yadav 

 

 Indian Institute of Science Education and Research, Mohali 

 

In plants, above ground organs first originate at the flanks of shoot apical meristem (SAM). 

SAM initially gives rise to leaves and in later stages of development to flower meristems, 

which differentiate in to flower organs. Flower and shoot meristems have a number of common 

structural features. In eudicots, shoot and flower meristem has three distinct cells layers. On the 

layering organization, a zonal organization can be overlaid based on the relative cell division 

activity and cytological appearance. Cells in the center of meristem summit or central zone 

(CZ) divide slowly and replenishes themselves via self-maintenance. 

CZ harbours pluripotent stem cells. Stem cell daughter upon differentiation enters in to 

peripheral zone where they are recruited to form new organ primordia. Thus, SAM represents a 

dynamic system made up of multiple cell types. To understand the regulatory mechanisms that 

controls the cell fate in cell layers and zones, genetic screens were carried out in past. However, 

major questions related to cell fate specification in SAM remained unresolved. We do not 

understand how gene regulatory network (GRN) coordinates exit of cells from stem cell niche. 

Here, we report the progress made in recording the gene expression profile of meristem cell 

types at single cell population resolution. We are using this data to identify the cell type 

specific transcription factors (TFs) and studying their role in cell fate specification. In addition, 

we have developed high throughput Yeast-One-Hybrid assay pipeline to map the protein-DNA 

interaction between the cell type specific TFs. The GRNs built by these approaches will 

provide further impetus to design testable hypotheses to understand at the systems level how 

cell fates are coordinated. 

 



  

Moss (Physcomitrella patens) is an excellent model for understanding evolutionary 

crossroads in plant growth and development 

 

Anjan K. Banerjee 

 

Indian Institute of Science Education and Research, Pune 

 

 

Except some primitive algae, plants are non-motile. Due to this sessile nature, plants have 

adapted and evolved a modular body plan to survive and grow in different environmental 

conditions. Plants achieved this modular growth through innovation of apical cell architecture, 

and apical cell mediated growth is a common phenomenon in plant kingdom. Though the 

mechanism of apical cell development is well studied in higher plants which exhibits dominant 

diploid (2n, sporophyte) generation, very limited knowledge is available about the apical cell 

development in lower plants (algae and bryophytes), having dominant haploid (n, gametophyte) 

generation. Moreover, genetic networks controlling these two different generations 

(haploids/diploids) were found to be distinct. Some of the recent studies have revealed that 

moss can be explored to understand the important traits of evolutionary crossroads in plant 

development. Moss (Physcomitrella patens, a Bryophyte) could be used as an excellent model 

system and it has many advantages. Moreover, the genome sequence of moss is also known and 

fully annotated. Our aim is to study the hormonal and genetic networks regulating shoot apical 

cell development in moss and a forward-genetic approach has been attempted to screen for 

variants of apical cell development. Mutant populations are being screened presently for apical 

cell phenotypes. I will discuss our efforts in this regard.  



  

Insight into Small RNA biogenesis and their functions in plants 

 

P.V. Shivaprasad 

 

National Centre for Biological Sciences(TIFR), Bengaluru 

 

Small RNA directed DNA methylation and subsequent inheritance (epigenetics) has 

unparalleled implications for plant development and their survival against a variety of stresses. 

Our lab focuses on various aspects of small RNA biogenesis, their action on complementary 

RNAs/DNAs and the nature of ribo-nucleoprotein machineries that are part of these processes. 

I will discuss roles of these pathways on various aspects of plant development taking examples 

from less conserved small RNAs that regulate clade/family specific phenotypes. Among small 

RNAs, micro (mi)RNAs are novel regulators of plant development acting as second-generation 

gene switches controlling expression of primary gene switches, the transcription factors. 

miRNAs are involved in various aspects of plant development including developmental 

patterning, genome integrity and stress response. Intriguingly, they are also capable of arresting 

invading viruses and promote resistance to bacterial and fungal infections.  

Our results indicated novel roles of RNA silencing in the appearance of heritable phenotypes of 

hybrids and in disease resistance. In tomato hybrids resulting from crosses between cultivated 

and wild parents, most miRNAs and siRNA loci were expressed within the parental range but, 

at exceptional loci that accounts for 1% of all loci, the sRNAs were more abundant than in 

either parent or the F1 hybrid, correlating with suppression and epigenetic modification of 

target gene expression. Our results illustrate how activation of sRNA production can contribute 

to the extraordinary transgressive phenotypes in hybrids. Currently we use rice and its wild 

relatives as model systems to understand how inheritance of DNA/histone marks are 

maintained in biological systems. 

We also work on biogenesis of small RNAs. We have recently shown that in addition to a 

stem-loop structure that is a pre-requisite for micro (mi)RNA biogenesis across eukaryotes, the 

length and possibly the structural complexity of loop regions between miRNA and miRNA* 

are critical for expression of miRNAs. We used around 100 precursor sequences of miR168 

family of miRNAs from 60 different species for this analysis. Analysis of tobacco miR168 

precursors indicated how miRNA expressions could be completely suppressed if transposons 

get inserted in the loop regions of miRNA precursors.  



  

The TCP4 protein of Arabidopsis thaliana commits proliferating leaf cells to 

differentiation by directly promoting brassinosteroid-dependent auxin response 

 

Krishna Reddy Challa and Utpal Nath 

 

 Indian Institute of Science, Bengaluru 

 

Organ growth is driven by proliferation and expansion, the two cellular processes that are 

tightly regulated to control final organ size. Perturbation in either of the processes is expected 

to affect organ growth and therefore the survival fitness of the organism. However, inter-

dependence between proliferation and expansion, a phenomenon called ‘compensation’, is 

often found during organ growth, where a change in one process is accommodated by a 

corresponding and opposite change in the other, so that the final organ size remains relatively 

unaltered. Even though compensation has been identified and described during the growth of 

several plant organs including leaf, its molecular basis has been less studied. 

Leaves of model plants such as Arabidopsis thaliana grow predominantly by cell division at 

early stage, while the later growth is contributed solely by cell expansion. A large number of 

genes affecting leaf growth have been isolated and their mutants have been studied. There are 

groups of genes that regulate either cell proliferation or expansion. Among the genes affecting 

proliferation, there are negative as well as positive regulators. An important class of 

homologous genes that suppresses leaf growth codes for TCP transcription factors that bind to 

DNA and bring about transcriptional changes of target genes. It has been demonstrated that 

loss-of-function mutation in five miR319-targeted TCP genes results in prolonged proliferation 

phase whereas their gain-of-function brings about precocious organ maturity and enlarged 

cells. However, the direct targets of these TCP transcription factors that promote cell 

differentiation have not been identified, mainly due to high degree of redundancy in TCP 

function. 

To address the cellular function of TCP genes during organ growth, we have generated a 

chemically-inducible version of TCP4 protein that is resistant to miR319 – referred to here as 

rTCP4-GR. We have expressed this modified TCP4 protein under its endogenous promoter in 

the jaw-D background, a transgenic line where all the miR319-regulated TCP transcripts are 

maintained at a very low level due to the over-expression of the endogenous miR319. This line 

has been central to our analysis since strong TCP4 function can be chemically induced in this 

line with much reduced genetic redundancy. By using a combination of phenotypic 

characterization, transcriptome profiling and genetic interaction studies on rTCP4-GR plants, 

we show that TCP4 represses organ growth by committing the proliferating cells to 

differentiation by directly promoting brassinosteroid-dependent auxin response. Our studies 

provide a molecular basis of TCP function and organ size control. 

 

 

 

 

 

 

 

 

 



  

Rudhira/BCAS3 mediates tissue-specific cytoskeletal remodelling essential for 

development and disease progression  

 

Maneesha Inamdar 

 

Jawaharlal Nehru Centre for Advanced Scientific Reseacrh, Bengaluru 

 

Changes in cytoskeletal architecture are co-ordinated to regulate cell shape, polarity and 

directed migration in different developmental processes. Aberrant cell morphology and 

enhanced migration are also important factors in progression of several diseases such as tumor 

metastasis. Using mouse genetics and human embryonic stem cell models we show that the 

microtubule binding protein Rudhira/BCAS3 has tissue-specific roles in reorganization of cell 

architecture. Rudhira in endothelial cells is crucial for mouse developmental vascular 

patterning. Lack of Rudhira results in perturbation of cellular processes and molecular 

networks that regulate angiogenesis, impaired morphogenesis and embryonic lethality. Rudhira 

has a conserved role in mediating the epithelial to mesenchymal transition. Hence aberrant 

Rudhira expression leads to poor prognosis such as in tumor metastasis and renal failure. We 

propose that Rudhira plays a pivotal role in connecting the cytoskeleton to regulation of gene 

expression in multiple normal and pathological contexts. 



  

The C. elegans RNA-binding protein PUF-8 promotes niche-germline stem cell 

signaling via the ER protein FARL-11 

 

K. Subramaniam1, 2, Richa Maheshwari1 and Pushpa Kumari1 

 
1Indian Institute of Technology, Kanpur 
2Indian Institute of Technology, Madras 

 

Regulation of the balance between proliferation and differentiation commitment in germ cells 

is crucial for continuous production of gametes. PUF family RNA-binding proteins are key 

regulators of this balance in multiple species. In a genetic screen, we found that the C. elegans 

gene puf-8 functions redundantly with farl-11 to promote germline stem cell (GSC) 

proliferation. Our experiments reveal that the farl-11 mutation obtained in our screen is a 

hypomorphic allele and that PUF-8 promotes the translation of farl-11 mRNA by direct 3' 

UTR-binding. Thus, the double mutant phenotype appears to result from the reduced 

expression of a “weaker” version of FARL-11. 

While puf-8 and farl-11 single mutant worms are fertile, the farl-11 puf-8 double mutant 

animals are sterile. Several lines of evidence suggest that the farl-11 puf-8 sterility is caused by 

the failure of membrane localization of GLP-1 Notch receptor, which is known to promote 

GSC proliferation by suppressing differentiation. First, we find that FARL-11 is a an ER 

protein; ER morphology and GLP-1 localization on GSC membrane are significantly altered in 

farl-11 mutants. Second, farl-11(-) suppresses the glp-1 gain-of-function phenotype and 

enhances the glp-1 reduction-of-function phenotype. Third, in farl-11(-) puf-8(-) worms, 

similar to glp-1(-) worms, germ cells prematurely enter meiosis and GSCs are lost before the 

worm reaches adulthood. Fourth, meiotic-entry block restores germ cell proliferation in farl-

11(-) puf-8(-) worms, just as in glp-1(-) worms. Based on these results, we propose PUF-8 

contributes to GSC maintenance by promoting the membrane localization of GLP-1 via the ER 

protein FARL-11. 



  

When developmental biology meets cancer research: interorgan communication 

during host-tumor interactions in Drosophila  

 

Pradip Sinha 

 

Indian Institute of Technology, Kanpur 

 

Growth and development of one organ does not take place in isolation of the others. Organs 

cross-talk amongst each other to strike a balance in their mutual growth, development and 

activities such that the organism—as a whole—display homeostasis. For instance, when 

growing primordia of adult organs—the so called imaginal discs—are injured, these produce 

signals that culminate in signaling from yet another organ, the prothoracic gland, which slows 

down development of the larva. As a consequence, the injured imaginal discs find the 

necessary developmental period to regenerate the lost parts. What would be the consequence if 

the imaginal discs were to display tumorous transformation or turn cancerous? Will these 

tumors, too, cross-talk with different host organs? In this talk, I would discuss this problem of 

host-tumor cross-talks and show that a growing tumors of imaginal disc epithelia cross-talk 

with different organs of a host larva. As a consequence, the host larva displays inflammatory 

responses culminating in a lethal larval syndrome that is akin to paraneoplasia, as seen in 

cancer patients. Paraneoplastic syndromes are induced by systemic host response to growing a 

tumor within—even while the latter might not have metastasized—exemplify instances of acute 

host-tumor interactions and are major causes of morbidity in cancer patients. Host-tumor 

interactions, however, remain one of least understood areas of cancer biology. For instance, 

very little is known as to how growing tumors trigger distinct types of host responses and how 

the latter, in turn, impact tumor progression. I would further discuss the signaling pathways 

uncovered in our studies that mediate host-tumor cross talks and present cues for therapeutic 

strategies. 

 

  



  

Importance of proper Isoform and Stoichiometry of Structural Proteins during 

muscle assembly in Drosophila  

 

Upendra Nongthomba 

 

 Indian Institute of Science, Bengaluru 

 

Muscle contraction is a highly fine-tuned process that requires the precise and timely 

construction of large protein sub-assemblies to form the sarcomeres, the contractile units. 

Mutations in many of the genes encoding the constituent proteins of this macromolecular 

machine result in defective functioning of the muscle tissue, and in humans, often lead to 

myopathic conditions. Most of these structural proteins undergo isoform switching to meet the 

functional demands or physiological conditions. We have been using the indirect flight muscle 

(IFM) system of Drosophila to address the roles of different isoforms and molecular players 

involved in isoform switching process. Another process that is also critical for normal muscle 

assembly is maintenance of the stoichiometry amongst the structural proteins which form a 

complex. In this presentation, I will summarize and discuss progress made by my group to 

address these two phenomena in last one decade or so. 

 

  



  

SUMO Proteome for the Drosophila immune response 

 

Girish Ratnaparkhi 

 

 Indian Institute of Science Education & Research, Pune  

 

SUMO modification modulates the expression of defense genes in Drosophila, activated by the 

Toll/NF-κB and IMD/NF-κB signaling networks. In my talk I will describe changes to the 

SUMO proteome in S2 cells in response to an LPS challenge. A confident set of 857 proteins 

represents the immune induced SUMO proteome with analysis suggesting that specific protein 

domains, cellular pathways and protein complexes respond to immune stress. A small subset of 

the confident set are validated and shown to be bona-fide SUMO targets. These include 

components of immune and developmental signaling pathways such as Caspar, Jra, Kay, 

Ras85D, STAT92E, p38b as also cellular proteins with diverse functions such as 14-3-3, 

cdc42, SmD3, Tango7 and Arginyl tRNA synthetase.  

Furthermore, SUMO targets discovered will be used to describe mechanisms that allow SUMO 

regulation of developmental and immune signaling pathways. Our data and analysis provide a 

global framework for the understanding of SUMO modification in cellular signaling.  

  



  

Crumbs is required for the function and morphology of fly Johnston’s organ 

 

Monalisa Mishra 

 

National Institute of Technology, Rourkela 

 

The Johnston’s organ serves as an important sensory organ of Drosophila melanogaster, such 

as in hearing and gravity sensing. It localizes in the second segment of the fly antenna and 

consists of ~250 scolopidial units that form a special morphology. Despite intensive efforts, the 

molecular mechanism and the molecular players that govern the development of Johnston’s 

organ are still not clear. In the present study, we addressed the roles of Crumbs, known as a 

apical-basal determinant, in the function and morphology of the Johnston’s organ. 

Interestingly, we found that the overall morphology and the function of the Johnston’s organ of 

the crb mutants are disrupted. To understand the molecular basis of such morphological and 

functional changes, we first localized the crumbs in the scolopidial units and showed its 

expression in both the scolopale cells and the neurons. Then, we showed the ultrastructural 

alterations in the scolopidial units of the crb mutants. Finally, we examined the localizations of 

a set of molecules that are important for the structures of the Johnston’s organ in the crb 

mutants. We found that the reduction in expression and the mis-localization of the DE-cadherin 

might contribute to the overall defects observed in the crb mutants. Based on these results, we 

concluded that crumbs is important for the development of the fly ear, i.e. the Johnston’s organ. 

  



  

Many faces of myosin: perspective from cell migration  

 

Pralay Majumder 

 

Presidency University, Kolkata 

  

Collective cell migration is fundamental to the formation and remodelling of many organs 

during embryogenesis, wound healing and tumor metastasis. The goal of our research is to 

discover key conserved cellular and molecular pathways that regulate collective cell migration 

in vivo. We study the genetically tractable migration of Drosophila border cells, which move as 

a cohesive group of 6-10 epithelial-derived cells during late oogenesis. In single migrating 

cells, localized actomyosin contraction couples with actin polymerization and cell-matrix 

adhesion to regulate cell shape, cell protrusions and retract trailing cell edges. The coordination 

of actomyosin dynamics in collective cell migration is still poorly understood. Activation of 

non-muscle myosin-II (myo-II), through phosphorylation of the regulatory light chain Spaghetti 

Squash (Sqh), induces individual migrating cells to retract leading edge protrusions and trailing 

cell edges. However, the spatial and temporal activation of myo-II in cells that migrate 

collectively during development is still poorly understood. Here we show that these defects are 

caused by perturbations in cytoskeletal dynamics due to disruption of a previously unknown 

signalling pathway between Par-1 and Myo-II. Using live imaging, we show that Myo-II is 

required for two critical features of BC migration: detachment of BCs from the surrounding 

epithelium, and extension of cell protrusions of normal length and lifetime. We will also show 

that myo-II also promotes the compact morphology of the border cell cluster, which is essential 

for collective movement. Rho-kinase (Rok), a known myo-II kinase, regulates the same steps 

of border cell migration as myo-II; however, we find that Rok is required for some but not all 

myo-II functions. Together, these results demonstrate that localized myo-II, activated at mono- 

and di-phosphorylation sites, regulates multiple contractile events which together promote 

coordinated border cell collective movement. 

  



  

Understanding chromatin organization relevant for transcription and VDJ 

recombination 

 

Madhulika Srivastava 

 

National Institute of Immunology, New Delhi 

 

Appropriate chromatin structure and organization is necessary for development as it defines the 

interaction of various cis and trans acting factors in the nucleus. Despite the known importance 

of enhancers, promoters, insulators, transcription factors, chromatin remodeling factors etc. in 

context of gene regulation, our current understanding of long range interactions between 

regulatory elements is still incomplete.  

CCCTC binding factor (CTCF) has emerged as a protein that contributes towards chromatin 

organization. CTCF has 11 zinc fingers that allow it to bind DNA, to undergo oligomerization 

and to interact with several other proteins. Consequently, it has the potential to cause both 

interchromosomal and intrachromosomal contacts that can influence the functional interactions 

between regulatory elements. A large number of CTCF binding sites have been identified in 

mammalian genomes suggesting their extensive involvement in governing cis DNA 

interactions among regulatory elements.  

While higher order chromatin organization influences transcription by regulating enhancer-

promoter interactions, it additionally influences VDJ recombination in mammalian genomes at 

antigen receptor loci. We have investigated the role of CTCF in defining the higher order 

chromatin organization at murine TCRb locus. Our analysis suggests that multiple CTCF 

binding sites of the TCRb locus orchestrate the chromatin organization in a complex manner 

and exhibit similar as well as distinct roles that are relevant for the regulation of transcription 

as well as VDJ recombination. 

 

  



  

Epigenetic regulation of bithorax complex and determination of features along the 

body axis 

 

Rakesh K Mishra 

 

Centre for Cellular and Molecular Biology, Hyderabad 

 

Hox genes are highly conserved set of genes that exist clustered in the genome in same order in 

which they are expressed and determine anterior-posterior (AP) body axis formation in 

animals. This precise pattern of expression along the AP body axis that is collinear to their 

genomic organization is set and maintained by higher order chromatin features that are 

beginning to emerge. We explored several such features that occur repeatedly in certain 

combination. Surprisingly, in spite of elaborate regulatory set up, there are regions along the 

body axis where the expression of two hox genes overlaps, while it is the posterior hox gene 

that determines the identity of that segment. We show that the anterior hox gene has essential 

role in determining body features even in the regions where identity is determined by a 

posterior hox gene. This study demonstrates chromatin mediated cell type specific regulation of 

hox genes and role of multiple hox genes in formation of complete epithelia during pupal 

development. 

 

  



  

DNMT3L facilitates accumulation and inheritance of epimutations in transgenic 

Drosophila  

 

Amitava Basu1, Rakesh K Mishra2, Sanjeev Khosla1 

 

1.Centre for DNA Fingerprinting & Diagnostics, Hyderabad  

2.Centre for Cellular & Molecular Biology, Hyderabad 

 

The catalytically inactive member of the de novo DNA methyltransferases family, DNA 

methyltransferase 3-Like (DNMT3L) protein, provides specificity to the action of DNMT3A 

and DNMT3B and interacts with histone H3. DNMT3L has been invoked as the molecule that 

can read the histone code and translate it into DNA methylation. But it is not known whether 

the subset of genes regulated by interaction of DNMT3L with DNMT3A/DNMT3B and those 

with histone H3 is same or different. To investigate the role played by DNMT3L, in the 

absence of DNMT3A and DNMT3B but in the presence of histone H3, we generated transgenic 

DNMT3L Drosophila (that lacks DNMT3A/DNMT3B). In these transgenic flies with Gal4 

inducible DNMT3L expression, we didn’t observe any major growth abnormalities in the 

progeny from the first generation. But when these flies were maintained over several 

generations, melanotic tumors were observed in 5-8% of the transgenic flies in the fifth 

generation. These DNMT3L expressing transgenic flies showing tumors died very early in the 

embryogenesis. Surprisingly, the remaining flies were phenotypically normal but gave rise to 

5-7% progeny with melanotic tumor in each successive generation. The presentation would 

provide details of the various biochemical and molecular analyses done on these flies and 

discuss the role of DNMT3L in nuclear reprogramming and explore the possibility that 

DNMT3L may be involved in epigenetic inheritance.  

  



  

MicroRNA, miR-124 is essential for cephalic ganglion patterning and organization 

of optic chaisma during planarian regeneration.  

 
 

Dasaradhi Palakodeti, Vidyanand Sasidharan*, Srujan Marepally*, Vairavan Laxman, 

Praveen Vemula* 

 

Institute for Stem Cell Biology and Regenerative Medicine (inStem), NCBS campus, Bengaluru 

 

Planarians are bilaterally symmetrical fresh water animals capable of regenerating the whole 

body or lost tissues and organs. They have specialized cells called neoblasts, which are 

functionally equivalent to embryonic stem cells. MicroRNAs are small RNA species that 

control gene expression by modulating translation and mRNA stability. MicroRNAs have been 

implicated in the regulation of various cellular processes such as neurogenesis, cell cycle, stem 

cell function and etc. Recently, we identified several miRNAs whose expression is enriched in 

different neoblast subpopulations and in the regenerating tissues at different time points during 

planarian regeneration. Our results also revealed miRNAs, such as sme-mir-2d-3p and sme-

mir-124 families, whose expression is enriched in the cephalic ganglia, and in brain primodia 

during CNS regeneration. We were also able to knockdown sme-miR-124c-3p using LNA anti-

miRs to study its function in cephalic ganglion regeneration in planarians. Knockdown of sme-

miR-124c showed varied photoreceptor defects such as under developed eye, single eye and 

animals with out eyes. Further analysis of phenotype revealed disorganized optic chaisma and 

disrupted neuronal connections between cephalic ganglia and ventral nerve cord. 

Transcriptome analysis of miR-124c knockdown animals showed increased levels of genes 

involved in axon guidance cues. Thus these results suggest that miR-124c is a key regulator of 

axon guidance cues essential for proper patterning of neurons in planaria. 

 

 

  



  

Illuminating the landscape of neural regeneration: Evidence for multi-modal, 

innate light sensing and sensory processing in Planaria 

 

Akash Gulyani 

 

Institute for Stem Cell Biology and Regenerative Medicine (inStem), NCBS campus,Bengaluru 

 

Light sensing is widespread in nature. However, a comprehensive and quantitative 

understanding of light sensing systems is very limited. The Planarians flatworms are known to 

have a true cerebral eye linked to a well-defined brain, believed to be one of the early examples 

of a functional brain structure that integrates different sensory modalities. The Planarians have 

a cup shaped eye, with a pigment cup and photoreceptors, and is believed to be capable of 

sensing presence and direction of light. Using quantitative light sensing and phototaxis assays, 

we have examined light sensing in Planarians in greater detail. Remarkably, we found that 

Planarian light sensing is much more complex that previously documented, with Planarians 

able to resolve subtle differences in light input. Our results dramatically alter the conventional 

view of ‘rudimentary eyes’ and offer new insights into how organisms can potentially carry out 

complex functions with relatively simple optical systems. Since Planarians show whole-body 

regeneration, we have used eye and brain regeneration to demonstrate clear hierarchies in light 

responses, including eye-based and whole body photoreception. On the flip side, our light 

sensing assays offer a way to map the trajectories of regeneration in new ways, including 

temporally segregating ‘processive’ functions of the brain. Results from a highly collaborative, 

comprehensive approach to light sensing, regeneration and neural function would be discussed.  

 

 

 

 

 

  



  

A chromatin modulator integrates nutrient sensing pathways to regulate longevity 

 

Arnab Mukhopadhyay 

 

 National Institute of Immunology, New Delhi  

  

Organisms prefer to reproduce only when food is plentiful. Therefore, careful coupling is 

required between nutrient sensing and longevity pathways that allows extension of life span 

during periods of low food availability. Nutrient sensing pathways have evolved diverse 

mechanisms to fine-tune longevity assurance genes of an organism in response to nutritional 

cues. Insulin/IGF-1-like signaling (IIS) and dietary restriction (DR) are two such modulatory 

pathways controlling longevity across species, apparently functioning independently. Very 

little is known about how these pathways interact. We have recently shown that both pathways 

license a common chromatin modulator, ZFP-1/AF10. The downstream transcription factors of 

the IIS and DR pathways, DAF-16/FOXO or PHA-4/FOXA respectively, directly regulate the 

expression of zfp-1 transcriptionally. ZFP-1, in turn, negatively regulates the expression of 

DAF-16/FOXO and PHA-4/FOXA target genes, forming incoherent feed-forward loops that 

control the amplitude as well as duration of gene expression. In case of IIS, we have shown that 

ZFP-1 mediates this regulation by negatively influencing the recruitment of DAF-16/FOXO to 

its target promoters. Consequently, zfp-1 is required for the enhanced longevity observed 

during DR and IIS knockdown. Our data reveal how two distinct nutrient sensing pathways 

control an overlapping set of genes, using different downstream transcription factors. This 

mode of regulation may integrate potentially diverse and temporally distinct nutritional 

situations. Considering the conservation of the molecular components of these pathways, we 

posit that such mechanism may be conserved in higher mammals. 

  



  

Non-histone interaction of Ehmt1 regulate cellular aging 

 

Shravanti Rampalli 

 

Institute for Stem Cell Biology and Regenerative Medicine (inStem), NCBS campus, Bengaluru  

 

Histone methyltransferase mediated methylation of histone and non-histone proteins plays an 

important role in several biological process including development and cancers. Euchromatic 

histone methyltransferase 1 (Ehmt1) is one such methyltransferase known to methylate H3K9 

and non-histone substrates. In search for novel interactors of Ehmt1 we performed mass 

spectrometry analysis and identified LaminB1 as a new binding partner. Further biochemical 

analysis demonstrated interaction of c-terminus SET domain of Ehmt1 with LaminB1. shRNA 

mediated depletion of Ehmt1 showed defects in nuclear morphology and senescence that are 

key molecular hallmarks of aging. In my talk, I will discuss our recent findings on non-histone 

interaction of Ehmt1 and its implications in cellular aging. 

  



  

Gap junction protein, Innexin 2, regulates border cell specification in Drosophila 

oogenesis 

 

Aresh Sahu, Ritabrata Ghosh and Mohit Prasad 

 

Indian Institute of Science Education and Research, Kolkata 

 

Recently gap junction proteins have been implicated in regulating cellular diversity during 

development both in vertebrates and invertebrates. Though we have a fairly good 

understanding how various signaling pathways specify cellular identity, role of gap junction 

proteins in cell fate determination is still not very clear. We have employed the model of 

Drosophila oogenesis to understand how the gap junctions aid in specifying migratory border 

cell population in a layer of cuboidal epithelial cells. Here we report that the gap junction 

protein, Innexin 2 (Inx2), regulates border cell fate by modulating JAK-STAT signaling 

during Drosophila oogenesis. Live cell imaging with the lipophilic dye, FM4-64, suggests that 

Inx2 modulates rate of endocytosis as down regulation of its function impedes rate of vesicle 

formation in the follicle cells. Consistent with our live cell imaging analysis, increasing the rate 

of endocytosis in the Inx2 compromised follicle cells rescues the border cell fate. We also 

provide evidence that endocytosis per se plays an important role in border cell fate 

specification as over expression of Chc RNAi or Rab5 DN impedes the numbers of follicle 

cells recruited to the border cell cluster. At the molecular level, we show that the Inx2 functions 

upstream of STAT to regulate its activation as overexpression of endosomal protein, 

Asrij/OCIAD1 rescues border cell fate in Inx2 depleted follicle cells. Further, we show that 

Inx2 mediates calcium flux in the follicle cells and increasing the intracellular levels of free 

calcium by overexpressing membrane associated calcium channel, Orai, rescues the border 

cell fate in Inx2 compromised genetic background. Based on all the results above, we propose 

that calcium flux mediated by Inx2 regulates the rate of the endocytosis in the follicle cells. 

Elevated level of endocytosis is critical for STAT activation, which is important for 

transcription of JAK STAT target genes critical for border cell fate. 

  



  

Advanced Imaging Solutions in modern developmental biology research 
 

Manoj Manna 

 

Application Specialist, DSS Imagetech Pvt. Ltd 

 

Developmental biology is one of the fastest growing and most exciting fields in biology, 

creating a framework that integrates molecular biology, physiology, cell biology, anatomy, 

cancer research, neurobiology, immunology, ecology, and evolutionary biology. The study of 

development has become essential for understanding any other area of biology. And 

microscopic imaging has become an inseparable part of Developmental biology as everyone 

started to acknowledge that “Seeing is Believing”. Presently there are several microscopy-

based techniques that allow us to probe the inner workings of both individual cells in culture 

and cell systems within living organisms. But at the same time, the rapid advancement of 

biological research, want to observe lots of certain small sub-cellular / molecular objects which 

are much below the traditional optical resolution limit. That’s why in recent years, fluorescence 

microscopy has undergone a revolution and became the leading platform to break the 

traditional barrier of optical resolution to improve the imaging limits and satisfy scientists’ 

modern day research needs.  

DSS Imagetech Pvt. Ltd. offers the whole range of imaging solutions starting from school-

college level fixed body microscope up to super-resolution nanoscopes and even whole animal 

imager from different world-leading scientific instrument manufactures to match all the 

imaging requirements of any biological researcher in India. But each scientist needs his own 

specific instrument to observe the minute scientific changes happening in their particular 

research model. This talk will elaborate on the specificity and availability of imaging 

instruments for specific research fields. 

 

 

  



  

Muscle stem cells and myoblast fusion: Mechanisms and insights from adult 

Drosophila  

 

K VijayRaghavan 

 

NCBS-Bengaluru 



  

The Changing Hues of Immune Response: Role in Neurodegeneration 

 

Madhu G Tapadia 

 

Benaras Hindu University, Varanasi 

 

Expression of expanded polyglutamine (polyQ) domains in certain proteins in neurons 

enhances neuronal apoptosis, invariably leading to fatal neurodegenerative disorders. A major 

cause for degeneration is that expanded polyQ inclusion bodies tend to aggregate in the nucleus 

thus hampering with the transcriptional machinery. One of the pathways affected is the Hippo 

pathway which essentially controls organ size by regulating proliferation and apoptosis. 

Emerging studies show that mutation in the components of the Hippo pathway altered the 

pathology of progressive neuronal degeneration, which may be independent of its well 

established role in cell proliferation. Recent reports have linked uncontrolled immune response 

to enhance inflammation resulting in neurodegeneration.  

We have used transgenic Drosophila to expresses a stretch of 127 glutamine repeats in 

compound eyes to obtain Huntington-like neuropathology in the neural retina and altered the 

Hippo signaling by changing levels of Yorkie. Up-regulation of Yorkie improves 

neurodegeneration, while its down regulation enhances the severity. Results will be presented 

to show that one of the mechanism by which hippo pathway could be regulating 

neurodegeneration is by modulating the innate immune signaling.  

  



  

BMP signaling regulates multiple aspects of cortical development in the mouse 

 

Jonaki Sen and Monika Saxena 

  

 Indian Institute of Technology, Kanpur  

 

Bone morphogenetic proteins (Bmps) have been implicated in the regulation of cortical 

neurogenesis primarily through in vitro studies. Our preliminary observation that active BMP 

signaling is present both in the ventricular zone (VZ) as well as in the cortical plate of the 

developing mouse cortex, prompted us to explore the possible in vivo functions of BMP 

signaling in this context. For this we employed the following two‐pronged strategy. We first 

depleted BMP signaling during the period of cortical neurogenesis using a Bmp2/Bmp4 double 

conditional knockout mouse. We observed an increase in the number of Sox2 and Svet1 

expressing cells within the VZ as well as sub‐ventricular zone (SVZ) respectively. 

In addition to this there was an expansion in the overall number of proliferating cells. This 

indicated that BMP signaling appears to be a key regulator of cortical neurogenesis in vivo. To 

explore the possible functions of BMP signaling at later stages of cortical development we 

inhibited BMP signaling by delivering a construct expressing the dominant negative Bmp 

receptor 1b (DNBmpr1b) through in‐utero electroporation at 15.5 days post coitus (dpc) in the 

mouse cortex. Following this at postnatal day 6 (P6) we observed a dramatic change both in the 

number of branches and the thickness of the dendritic processes of the cortical neurons 

expressing DNBmpr1b. This was accompanied by mis‐localization of the Golgi complex in a 

large number of these cells. This study has thus provided evidence in support of BMP signaling 

playing multiple temporally distinct role during mouse cortical development such as in the 

regulation of neurogenesis, neuronal polarity as well as dendritogenesis. 

 

  



  

FORMIN(g) neuronal filopodia and the development of neural circuits 

 

Aurnab Ghose 

 

Indian Institute of Science Education and Research, Pune 

 

Development of stereotyped neuronal circuitry underlies the proper functioning of the nervous 

system. Neuronal growth cones depend on regulated filopodial dynamics to coordinate axonal 

guidance necessary for the establishment of neural circuits. Our studies have identified Formin 

2 as new regulator of actin dynamics in neuronal filopodia. We show that Formin 2 organizes 

actin structures in the growth cone and its depletion reduces filopodia numbers and size. 

Disorganization of actin bundles resulting from Formin 2 knockdown was found to affect the 

stability of substrate adhesion complexes and compromised directional motility of growth 

cones. In vivo depletion of Formin 2 revealed aberrant spinal neural connectivity, underscoring 

the functional relevance of Formin 2 activity in the development of the nervous system. 

  



  

A role for Dmon1 at the larval neuromuscular junction. 

 

Anuradha Ratnaparkhi 

 

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 expression.  

In Drosophila expression of the post-synaptic glutamate receptor begins during embryogenesis. 

Contact between the nerve and muscle during embryogenesis, leads to increased expression, 

and clustering of the receptor at the synapse. The molecular mechanisms that regulate receptor 

expression, trafficking and turnover are however poorly understood.  

Mon1 is a conserved protein involved in the process of Rab conversion during the progression 

of an early endosome to late endsome. We have examined the role of this protein during 

synaptogenesis. In my talk, I will present some of this work, which identifies a role for Dmon1 

in regulating post-synaptic receptor levels.  

  



  

Development of a model explaining simultaneous development of joint cartilage 

and bone in adjacent regions of developing limb skeleton 

 

Amitabha Bandyopadhyay 

  

Indian Institute of Technology, Kanpur 

 

The limb skeleton in an adult has multiple elements. Each of these elements in an adult is 

primarily composed of bone but is lined by cartilage. This cartilage is referred to the joint 

cartilage or articular cartilage or permanent cartilage. However, during early embryonic 

development limb skeleton is comprised of only one element completely made of cartilage. As 

development progresses this single element is branched (division along longitudinal axis) and 

segmented (division perpendicular to the longitudinal axis) at multiple site to give rise to all the 

elements of the mature skeleton. Interestingly, the cartilage away from the plane of 

segmentation is eventually converted to bone and this cartilage is thus referred to as transient 

cartilage. The cartilage on either side of plane of segmentation remains as cartilage forever and 

is thus referred to as permanent cartilage. My laboratory is interested in understanding how 

within a contiguous element two distinct cell types are formed adjacent to each other. This is 

particularly important considering the fact that during the onset of osteoarthritis the permanent 

cartilage starts to behave like transient cartilage. I will present the recent progress made in our 

laboratory towards understanding the process of simultaneous development of articular and 

transient cartilage in adjacent regions of a developing cartilage anlagen. 

  



  

Death of a Non-Diploid: The Answers Beyond Dosage Compensation 

 

Sreelaja Nair 

  

Tata Institute of Fundamental Research, Mumbai 

 

In vertebrates that are diploid, deviation from diploidy result in lethality, which is ascribed 

largely to dosage compensation errors. Our lab uses zebrafish embryogenesis as a model 

paradigm to understand the molecular and cellular basis of intolerance towards non-diploid 

genomic states in a diploid vertebrate. This intolerance to non-diploidy is intriguing in a 

developmental context because in an adult diploid organism, non-diploidy is well integrated in 

certain cell types and organs and is also transiently encouraged as a means of recovery from 

disease conditions. Early development of all species relies on a series of reiterative rapid cell 

divisions, which transform the one-cell zygote into a multicellular embryo. Our work on non-

diploid zebrafish embryos reveals alterations in the fundamental architecture of the cell 

biological machinery that facilitates these early rapid cell divisions. Surprisingly, these cell 

biological changes in non-diploid embryos occur during the maternally controlled phase of 

development, when the only difference between the diploid and non-diploid embryos is in the 

quantity of the genome, not the molecular output from the genome. Large cells in early 

embryos have evolved mechanisms to organize multiprotein assemblies such as spindles and 

centrosomes to optimum dimensions. These dimensions have evolved over evolutionary 

timescales and allow precise and timely segregation of genomic content. Later in development, 

the spindles and centrosomes scale with size of the cell, which is necessary in a multicellular 

organism. Our work indicates the ability of only the genome content to dictate the dimensions 

of spindles and centrosomes during early embryonic development. I will discuss the 

fundamental relevance and significance of dimensions and scaling during early development of 

vertebrate embryos. 

  



  

Vertebrate head mesoderm development is divergent from that of trunk  

 

Ramkumar Sambasivan, Bhakti Vyas, Alok Javali and Nitya Nandkishore  

  

Institute for Stem Cell Biology and Regenerative Medicine, Bengaluru  

 

There has been a dramatic surge in the interest on vertebrate head mesoderm development in 

the last few years. Recent discoveries show that this mesodermal subtype, apart from making 

majority of the skeletal muscles in head, contributes extensively to heart muscles in the arterial 

pole. Remarkably, mesoderm with heart and skeletal muscle potential homologous to vertebrate 

head mesoderm has been found in invertebrate ascidians, belonging to a sister group of 

vertebrates, adding momentum to research on its evolutionary origin. So far head mesoderm 

development has received little attention, while trunk mesoderm, the source of muscles, bones, 

fat, blood, kidney etc, is well studied. Notably, signaling cues and transcription factor network 

governing induction of muscle developmental program are different between head and trunk 

mesoderm. We hypothesize that head mesoderm arose independently from trunk mesoderm. To 

test the hypothesis, we are investigating the divergence of head and trunk mesoderm 

developmental programs; distinct specification networks will strongly support independent 

origin. Initially, we focused on two key mesoderm specification factors Brachyury (T) and 

Tbx6. Our mouse mutant analysis of Tbx6 loss of function reveals genetically divergent head 

and trunk mesoderm specification programs. Surprisingly, genetic tracing studies using new 

transgenic Cre driver lines, underslines the dichotomy between head and trunk mesoderm 

subtypes, though it does not provide evidence for two distinct lineages. Similar data for T is 

consistent with our hypothesis that the head and trunk mesoderm diverge at the level of genetic 

program specifying mesoderm. Currently, we are testing genetic interactions among T / Tbx6 

and other key mesoderm genes to elucidate the regulatory network controlling head mesoderm 

development. In future, we will take comparative developmental genetics approach using evo-

devo models, with key genes identified in this study, to address head mesoderm origin. 
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Studies on target genes and pathways regulated by rice RFL during flowering and 

panicle development 

 

Shipra Goel, Gauravi Deshpande, Kavitha Ramakrishna, Janhavi Kohle, Usha Vijayaraghavan  

 

Indian Institute of Science, Bengaluru 

 

In rice plants during vegetative phase of growth, the embryonically specified shoot apical 

meristems (SAM) generates laterally positioned leaf primordia (each with an axillary 

meristem). On perception of conditions suitable for reproductive transition the SAM is 

converted into flowering inflorescence meristem. This meristem generates in a rapid succession 

two to three orders of inflorescence branch meristems and final one being a short branch called 

the spikelet. The spikelet meristem generates a single floral meristem. Rice inflorescence 

architecture is thus determined by timing of transition of branch meristems to spikelet 

meristems and then floral meristems and several regulators of this developmental process are 

known. RFL encodes the rice ortholog for the LFY class of plant specific transcription factors; 

where the Arabidopsis thaliana LFY is the prototype. These proteins have a highly a conserved 

HTH type DNA binding domain. Previous genetic studies from our lab have shown RFL has 

functions distinct from Arabidopsis LFY important among which are its role in transition of 

the SAM to an inflorescence meristem, in inflorescence branching. Our data also indicated 

only subtle effects on floret development. Additionally, we have found that RFL plays an 

important role has a role in specification and growth of vegetative axillary meristems. In the 

current study to understand RFL functions, in developing inflorescence meristems, we have 

assesed its global chromatin occupancy by ChIP sequencing using developing wild type tissues 

(60 day old SAM to 0.3cm panicles). By two different analysis, around 8000 (MACS 

algorithm; FDR<0.01) and 5000 (SPP analysis) significantly enriched peaks were discovered 

which can be mapped to 2500 gene associated loci. Several loci are reported targets of 

Arabidopsis thaliana LFY underscoring conserved downstream targets; yet other loci are 

apparently unique to rice. Many of the functionally relevant conserved as well as unique RFL 

bound loci were scanned for the presence of the Arabidopsis thaliana LFY binding motifs. We 

find them to contain either a primary, inflorescence or seedling type motif with a p 

value<0.001 in RFL bound rice chromatin. Using in vitro DNA-protein binding assays with 

bacterially purified RFL protein, binding to some of the sequences was validated. To co-related 

DNA binding of RFL with changes in gene expression, we took up expression analysis of 

selected target genes in wild type tissues and compared the data to transgenic panicles with 

altered levels of RFL expression or transgenics expressing an RFL variant. Taken together 

these results indicate RFL functions in rice can be attributed to evolutionarily conserved as well 

as unique downstream target genes. 
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New niche and novel stem cell during development of drosophila musculature  

 

Rajesh Dattaram Gunage1, K. VijayRaghavan1* 

 

National Centre for Biological Sciences, Bengaluru 

 

How myoblasts proliferation are 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 wing-disc 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. 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. 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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Novel regulatory role of Beadex and pannier in Drosophila hematopoiesis 

 

Arunita Chatterjee, Kumar Aavula and Upendra Nongthomba 

 

Indian Institute of Science, Bengaluru  

 

Vertebrate hematopoiesis is a complex, well-studied process but the precise mechanisms of 

regulation by some factors like GATA binding transcription factors and LMO2 remain 

uncertain. Deciphering the precise mechanism of regulation of vertebrate hematopoiesis by 

these factors has been a challenge. Drosophila shares the fundamental regulatory mechanisms 

and genetic control of hematopoiesis with vertebrates, making it an excellent model to resolve 

the unanswered questions of blood development. Mutants of Beadex (Bx), a drosophila 

homolog of LMO2, were analysed for blood cell abnormalities. Crystal cells, a subset of 

hemocytes, were significantly higher in Bx hypermorphs. However, total hemocyte numbers 

were reduced, implicating role of Bx in hematopoiesis. Further, Bx overexpression in 

prohemocytes alters the crystal cell numbers similar to mutants. We, therefore, hypothesize that 

Bx could be involved in specification of hemocytes into different lineages during development. 

Using drivers expressed in various stages of hemocyte specification, we narrowed down on 

the probable developmental point of action of Bx. Overexpression of pannier (pnr), a GATA 

factor reduces crystal cell numbers and vice versa, implying an inhibitory action on crystal 

cell development. Further, we show that pnr is epistatic to Bx. Overexpressing a mutant 

form of pnr that is incapable of binding to u-shaped (ush, a known inhibitor of crystal cell 

specification) shows a dominant negative phenotype of increased crystal cell numbers 

demonstrating that the inhibitory action of pnr is dependent on its physical interaction with 

ush. We have therefore established the mechanism of two novel regulators of crystal cell 

specification during Drosophila hematopoiesis. 
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Phospholipase D regulates turnover of photosensitive membrane in Drosophila 

photoreceptors 
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3 Manipal University, Karnataka  

4 Shanmugha Arts, Science, Technology & Research Academy, Thanjavur  

 

 

The photosensitive membranes of animal photoreceptors undergo light dependent dynamic 

turnover with consequent changes to light sensitivity. However the cellular processes that 

regulate this phenomenon remain unclear. We find that in the rhabdomeral photoreceptors of 

the Drosophila compound eye, the apical light sensitive plasma membrane undergoes light 

dependent membrane turnover with consequent changes in rhabdome size; this process is 

regulated by both dynamin dependent endocytosis as well as an Arf1 dependent molecular 

mechanism. Maintenance of rhabdome size during illumination also requires the catalytic 

activity of phospholipase D (PLD) and its product phosphatidic acid. We find that 

photoreceptors contain a light dependent PLD activity and restoring levels of its product PA 

are sufficient to maintain apical membrane size during illumination. Loss of PLD is associated 

with enhanced clathrin dependent endocytosis of apical membrane. Apical membrane collapse 

could be suppressed by reducing dynamin function or by enhancing the levels of Arf1-

GTP. Thus, during illumination, PLD activity controls apical membrane turnover by co-

ordinating dynamin dependent endocytosis with Arf1 dependent vesicular transport. 
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Localized, Reactive F-actin Dynamics Prevents Abnormal Sperm Release in 

Drosophila 

 

Pankaj Dubey and Krishanu Ray 

 

Tata Institute of Fundamental Research, Mumbai  

 

Sperm development and differentiation occurs within a somatic cell enclosure. Sperm release 

after maturation is a carefully regulated quality control filter, which maintains male fecundity. 

Drosophila melanogaster produces exceptionally long (1.87 mm) and thin sperm requiring a 

carefully calibrated mechanism to manage their passage efficiently into the seminal vesicle. 

Here, we provide the first ever description of the process in living testis. A bundle of sixty-four 

mature spermatids coiled up inside the somatic cyst cell enclosure before the release. 

Subsequently, the tails breach the enclosure and get sucked into the testicular duct, and then the 

rest of the bundle is pulled out of the head cyst cell (HCC) enclosure. Thus, we established that 

the sperm release is a passive process and revised a long-held hypothesis proposed by 

Tokyuyasu (1972). 

We further showed that the spermatid head bundle exerts strong protrusive force into HCC until 

they are released. A novel form of localized and reactive F-actin dynamics within the HCC 

balances this force. A bipartite ‘actin cap’ forms around the embedded sperm head bundle 

within the HCC during the coiling stage (Desai et al., 2009). The proximal half of the actin cap, 

consisting of contractile actomyosin complex, envelops the sperm head bundle like a basket and 

maintains them in a bundle. The distal half, consisting of numerous finger-like caplets, is 

supported by the F-actin dynamics, WASp and Dynamin activities. Each caplet forms at the 

rostral tips of individual spermatid head, whenever it breaks free from the bundle and intrudes 

further into the HCC. The extent of the F-actin polymerization, measured as caplet length, is 

proportionate to the extent of sperm head intrusion. It is dynamically reduced as the sperm head 

retreated back to the fold. Experimental data indicates that the actomyosin domain acts as a 

boundary sensor and the caplets generate localized force to push back the intrusions beyond this 

limit. These results provide a unique example of force-induced F-actin polymerization acting as 

active molecular shield at the plasma membrane. 
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Evolution of Hox-like genes: Hydra Hox repertoire reveals a tailormade Hox-code 

for Cnidarians 

 

Puli Chandramouli Reddy, Manu K. Unni, Akhila Gungi, Pallavi Agarwal and Sanjeev 

Galande 

 

 Indian Institute of Science Education and Research, Pune  

 

Hox and ParaHox genes play decisive roles in patterning the anterior-posterior body axis in 

Bilateria. Evolutionary origin of Hox genes and primary body axis predates the divergence of 

Bilateria and Cnidaria. Previous studies in the basal metazoan phylum Cnidaria that exhibits 

primitive primary body axis have shown contradictory results supporting the conservation 

of Bilaterian Hox-Code. Here, we report identification of six Hox-like genes from the in-house 

transcriptome of Hydra vulgaris Ind-Pune. The Hox-like gene repertoire of Hydra consists 

of bilaterian homologs of Hox1, Gsx and Mox and three Cnidarian specific Hox-like genes 

namely CnoxB_HVUL, CnoxC2_HVUL and CnoxC3_HVUL. Analysis of expression patterns 

using in situ hybridization of Hydra Hox homologs provided clues regarding their possible 

roles in pattern formation of polyps and bud development. Comparative analysis of expression 

patterns of Hydra homologs revealed absence of collinear expression of Hox-like genes 

suggesting no corroboration with the Bilaterian Hox code in determining axis specification. 

Further, variation of expression patterns of Hox homologs within the phylum Cnidaria suggests 

differential usage of these genes for attaining the morphological diversity seen in this phylum. 

Our comprehensive analysis suggests that unlike Bilaterians, there is no consolidated Hox-code 

determining primary body axis in Cnidaria. 
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Rab11 interacts with Notch in patterning the early events of myoblast migration 

and differentiation during Drosophila adult muscle development 

 

Divya Singh
1 

and J.K Roy 

 

Banaras Hindu University,Varanasi 

 

The cellular events involved in muscle development remain largely conserved from insects to 

mammals involving a series of similar but distinct morphogenetic events like myoblast 

proliferation, migration, subsequent fusion and differentiation. One of the major sets of adult 

muscles in Drosophila is the indirect flight muscles (IFMs) that indirectly contribute to flight 

and consist of two independent sets: the dorsal longitudinal muscles and the dorsal venPtral 

muscles. Formation of these independently patterned set of muscles involve commitment and 

specification of muscle precursors, their proliferation, migration to the appropriate target sites 

and fusion to form the final muscles. To date, although much is known about the molecular 

players involved in executing these process, little has been explored about the role of intra-

cellular membrane trafficking pathways in regulating the process of myoblast proliferation, 

migration and differentiation during adult muscle development in Drosophila. Rab11, is a 

major regulator of endocytic membrane trafficking inside the eukaryotic cells and has been 

implicated in various cellular processes. We have earlier shown that Rab11 function in the 

developing IFMs, is a prerequisite for the differentiation and de-novo development of DLMs 

and DVMs, respectively. Further, we have shown that Rab11 activity in the proliferating AMPs 

is required for their proper division to form adequate number and also for maintaining cellular 

contact between the neighbouring myoblasts. In the present study, we have characterized a role 

for Rab11 in the maintenance of the migrating myoblast population by controlling their cell 

shape and actin dynamics. Our data show that blocking Rab11 function in these myoblast 

results in differential expression of twist, a key regulator of cell fate in muscle progenitors. 

Expression of activated Notch could rescue the muscle defects and restored the myoblast 

number, indicating an interaction of Rab11 with Notch in patterning the IFMs. Taken together, 

our data indicate a novel function of Rab11 in muscle morphogenesis, by mediating the 

effect of endogenous Notch during indirect flight muscle development. 
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Search for a biomarker for Pseudoexfoliation Glaucoma in Indian population: 

Story of Clusterin and CACNA1A 

 

Bushra Hayat
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1. National Institute of Science Education and Reseacrh, Bhubaneswar  

2. JPM Rotary Eye Club, Cuttack 

 

Pseudoexfolation (PEX) is an age related neurodegenerative disorder which is characterized 

by accumulation of exfoliative material (XFM) at various sites in the eye and elsewhere in 

the body. It is the major cause of secondary Glaucoma worldwide. There are very few studies 

comparing the genetic components between pseudoexfoliation syndrome (PEXS) and 

pseudoexfoliation glaucoma (PEXG). Insight into this area might give clues to why some 

individuals with PEXS never develop PEXG while some with very scant XFM have advanced 

glaucomatous damage. A recent study from our laboratory has confirmed that Clusterin is 

a major gene associated with both PEXS and PEXG in Indian population (Padhy et. al., 2014). 

Here we report the role of another gene calcium channel, voltage dependent, P/Q type, 

alpha 1A subunit (CACNA1A) in PEX for our population. The purpose of the study is to 

find out the association of CACNA1A SNP, rs4926244 with PEXS and PEXG in n population 

and its effect on CACNA1A expression. 

Results: Allelic frequency of case and control were used to calculate the genetic association 

of rs4926244 with PEX. We found the risk allele “T” at rs4926244 is significantly associated 

with PEX in n population with a p-value of 0.01. After permutation correction (with n=10,000) 

the corrected p-value is still remained to be significant (p-value= 0.007). However, we could 

not find a significant difference in the CACNA1A expression in the lens capsule of PEX case 

and control. Interestingly, after grouping the expression level of CACNA1A based on the 

genotype of rs4926244 (irrespective of the affected or unaffected grouping), we found that the 

risk allele “T” increases the CACNA1A expression by 1.89 fold in comparison to its counter 

allele “C”. 

Conclusion: Risk allele at rs4926244 in the CACNA1A gene confers a risk factor for PEX. 

The risk allele “T” was found to be opposite to that reported earlier in other populations. 

Further, the risk allele at rs4926244 increases CACNA1A gene expression by 1.89 fold. 

Additional studies are underway to find out the mechanism by which the risk allele might 

play a role in PEX progression. 
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A spatio-temporal map of long noncoding RNAs in zebrafish development 

 

Shruti Kapoor, Vincent Elvin Leonard, Ambily Sivadas, Chetana Sachidanandan, Vinod 

Scaria 

 

CSIR-Institute of Genomics and Integrative Biology, Delhi  

 

Objective: Noncoding RNAs play a key role in regulating the gene expression for various 

biological processes. Large-scale analyses of full-length cDNA sequences have led to the 

identification of a diverse class of noncoding RNAs known as long noncoding RNAs across a 

wide variety of organisms including humans. LncRNAs are emerging as key regulators of the 

epigenome, influencing transcriptional networks and multicellular development. Though the 

catalogue of the zebrafish lncRNAs has been generated, the spatiotemporal expression 

features of these lncRNAs in zebrafish are yet to be explored. Therefore, we aim at 

constructing a spatio-temporal map of lncRNAs for the embryonic development stages and 

tissues in zebrafish using genome-wide datasets from a number of sources available in public 

domain. 

Methods: We attempted to construct a spatio-temporal map of lncRNAs by integrating 

publically available RNA seq data encompassing different development stages as well as 

few adult tissues in zebrafish. We mapped the RNA seq data over the reference genome 

using Tophat followed by transcript annotation by Cufflinks. Thereafter annotation of 

lncRNAs was performed using stringent parameters of nucleotide length of more than 200 and 

ORF length of less than 30 amino acids. Further we assessed the coding potential using Coding 

Potential Calculator (CPC) and the transcripts with negative CPC scores were retained to be 

annotated as predictive lncRNAs. The differential expression of lncRNAs was analyzed using 

another module Cuffdiff from the Cufflinks package. We used a quantile normalisation 

approach to normalise the transcript expression values. 

Results: We identified a putative novel set of 307 long non coding RNAs having dynamic 

expression across 5 tissues and 11 developmental timepoints thus providing an evidence of 

lncRNA involved in early development as well as organogenesis of zebrafish. Comparative 

analysis revealed tissue as well as stage specific expression of these putative lncRNAs. A 

correlative expression pattern analysis between protein coding and lncRNAs gave a glimpse 

of the regulatory role of these non coding transcripts in embryonic development and organ 

formation. 

Conclusions: We provide a large scale integrated expression map of 45,120 transcripts 

including 2,266 known and 307 novel lncRNAs in zebrafish for the embryonic development 

stages and tissues which would provide an in-depth knowledge to further investigate the 

role of lncRNAs in regulation of gene expression in various biological processes as well as 

pathological conditions. 
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Functional analysis of conserved non coding DNA sequences in zebrafish 

 

Gopal Kushawah, Rakesh Mishra 

 

Centre for Cellular and Molecular Biology, Hyderabad 

 

Hox genes are a group of transcription factors, which regulate early embryonic 

development. These genes show a collinearity of genomic organization and function along 

the anterior – posterior body axis. Hox genes and their organization are conserved across the 

phyla. Our lab identified three extremely conserved DNA sequences, Conserved Region 

(CR1, 2, 3), present upstream of HoxD cluster. To find out the functions of these sequences, 

we are using different vertebrate cell lines and zebrafish as the animal model. Reporter 

assays and colony forming assays done in different cell lines reveal that CRs functions 

as repressors. In zebrafish CR2 element functions as early enhancer and late repressor. 

We have made transgenic and more recently knockout lines of zebrafish to investigate the 

function of these ultra-conserved elements in vivo. Analysis of these lines and phenotypes 

associated with these elements will be discussed. 
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Grainyhead- E-cadherin axis functions in withstanding tissue stress in the 

zebrafish epidermis 

 

Mandar Phatak, Shruti Kulkarni, Aditya Mulay, Vivek Belapurkar, Nazma Anjum and 

Mahendra Sonawane 

 

 Tata Institute of Fundamental Research, Mumbai 

 

Epidermis functions as a barrier between the milieu interior and milieu exterior in metazoans 

and protects them from chemo-osmotic stress and pathogenic invasion. Since the barrier 

function is essential for survival, animals must possess multiple and even partially redundant 

mechanisms to maintain epidermal integrity. So far, it has remained a challenge to unravel such 

mechanisms. In the recent past, we have identified a zebrafish mutant goosepimples 

(gsp)/myosin Vb (myoVb), which shows compromised epidermal architecture as the epidermal 

cells exhibit marked decrease in cell surface area and round up, especially in the head region. 

Intriguingly, the embryos recover from the morphological phenotype and are able to survive 

without showing any signs of compromised epidermal integrity. We have used this mutant as a 

platform to unravel mechanisms important for maintenance of epidermal integrity. We show 

that in the gsp mutant epidermis, the tissue stress generated due to the reduction in cell size 

results in up-regulation of the expression of grainyhead-like3 (grhl3), a member of the CP2-

like transcription factor family. In absence of grhl3 function, cells in the mutant epidermis 

extrude, thereby reducing cell density and making the epidermis vulnerable to mechanical 

stress. Our data further indicate that grhl3 prevents cell extrusion by regulating the expression 

of cell adhesion molecules like E-cadherin. Our analyses have unraveled a hitherto unidentified 

failsafe mechanism that might be operational under various kinds of epidermal stresses. 
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Understanding morphogenesis in Drosophila oogenesis: Role of insulin signaling in 

border cell migration 

 

Aditi Sharma and Mohit Prasad 

 

 Indian Institute of Science Education and Research, Kolkata 

 

Morphogenesis plays a very important role in the development of any multi-cellular organism. 

It regulates early development, pattern formation, regeneration and organogenesis. This 

involves diverse cellular processes like cellular proliferation, growth, cell movement, fate 

specification and changes in cell morphology. Transition of Drosophila egg from pre- 

vitellogenic to vitellogenic phase is associated with large number of morphogenetic events 

including cellular movement, cellular rearrangement and changes in cell morphology. Thus, 

pre-vitellogenic to vitellogenic phase transition of Drosophila oogenesis has evolved as an 

excellent model system for studying morphogenesis. Insulin signaling has been shown to 

regulate transition of Drosophila egg from previtellogenic to vitellogenic phase. It is one of 

the leading pathways involved in the control of growth and homeostasis in both vertebrates and 

invertebrates.Since morphogenesis is a complex process, we decided to investigate the role of 

insulin signaling in cellular movement per se. 

‘Border Cells’ migration is one of the morphogenetic movements associated with pre-

vitellogenic to vitellogenic transition during Drosophila oogenesis. We hypothesized that 

insulin signaling regulates border cell migration during Drosophila oogenesis. Down regulation 

of Insulin signaling by over expressing a dominant negative Insulin receptor (DN InR) 

impedes border cell movement. We observed that border cell clusters compromised in Insulin 

signaling are smaller in size than the control clusters. In addition, Rhodamine phalloidin 

analysis suggests lower levels of actin in clusters that are deficient in Insulin signaling. Live 

cell imaging analysis suggests DN InR clusters migrate slower than the controls. We are 

currently investigating how Insulin signaling affects border cell movement during Drosophila 

oogenesis. The study would provide helpful insight into morphogenesis correlated to several 

physiological conditions like cancer and congenital defects, occurring due to inappropriate 

migration of single cells or a group of cells. Results from the above will be presented. 
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Identification of tissue-specific regulatory region in the zebrafish laminA 

promoter 

 

Ajay Deepak Verma and Veena K Parnaik,  

 

CSIR-Centre for Cellular and Molecular Biology, Hyderabad  

 

Lamins are major structural proteins present in the nuclei of metazoan cells and contribute 

significantly to nuclear organization and function. The expression of different types of lamins 

is developmentally regulated and lamin A is detectable in most differentiated tissues. Although 

the proximal promoter of the mammalian lamin A gene has been characterized, the tissue-

specific regulatory elements of the gene have not been identified. In this study, we have cloned 

and functionally characterized a 2.99 kb segment upstream of exon 1 in the zebrafish lamin A 

gene. This fragment was able to drive GFP expression in several tissues of the developing 

embryo at 14–72 h post fertilization in stable transgenic lines. Deletion fragments of the 2.99 

kb promoter were analyzed by microinjection into zebrafish embryos in transient assays as well 

as by luciferase reporter assays in cultured cells. A minimal promoter segment of 1.24 kb 

conferred tissue-specific expression of GFP in the zebrafish embryo as well as in a myoblast 

cell line. An 86 bp fragment of this 1.24 kb segment was able to activate a heterologous 

promoter in myoblasts. Mutational analysis revealed the importance of muscle-specific 

regulatory motifs in the promoter. Our results have important implications for understanding 

the tissue-specific regulation and functions of the lamin A gene. 
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Histone Modifications in Skin Development  

 

Alhad Ashok Ketkar, Colin Jamora, Shravanti Rampalli 

  

Institute for Stem Cell Biology and Regenerative Medicine (inStem), Bengaluru 

 

Epigenetic regulations play an important role in multiple biological processes including 

development, disease and aging. Earlier studies mainly focused on epigenetic regulatory 

mechanisms in Embryonic Stem Cells (ESCs), hematopoietic and neural cell types. Similar 

to hematopoietic system, skin is highly regenerative and accessible organ and thus serves as an 

excellent model to explore mechanisms in development and repair. While there are handful 

of reports suggesting the possible role of histone modifiers in skin development and 

repair, the field is still at its infancy. The focus of my study is towards establishing the 

expression pattern of repressive histone modifications such as H3K27me3, H3K9me3 and 

activation marks such as H3K4me3, and H3K36me3 during skin development using 

mouse model. This would further help us in establishing their role during development, 

homeostasis and wound repair process. 
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Micro-RNAs in Cranial Neural Crest development: role in the mesodermal character 

 

Alok Javali1,2, Jayaprakash Periyasamy1, Ramkumar Sambasivan1 

 

1. Institute of Stem Cells and Regenerative Medicine, Bengaluru 

2. National Centre for Biological Sciences, Bengaluru 

 

Neural crest is an evolutionarily novel vertebrate specific embryonic cell type with an 

extraordinary developmental potential. It contributes to the development of vertebrate head, 

which is a striking addition to the ancient body plan of invertebrate chordate ancestor. Neural 

crest cells in the cranial region, called cranial neural crest, emerge from the border of 

developing brain and are of ectodermal origin. Remarkably, cranial crest has a dual germ 

layer potential. Cranial neural crest develops into ectoderm derivatives such as neurons of 

cranial ganglia, glia, and pigment cells as well as typical mesodermal derivatives such as 

supportive skeleton and dermis of vertebrate head. Cell type with such a differentiation 

potential is absent in invertebrate chordate embryos. The mesodermal character of the cranial 

neural crest is an important embryonic feature that contributed to the evolution of vertebrate 

head. We investigate the mechanistic basis of mesodermal character of neural crest. We 

focus on identifying the micro RNAs (miRs) which play role in acquisition of mesodermal 

character. The miRs are attractive candidates because of the correlation studies indicating a key 

role in metazoan evolution. To identify miRs specifically enriched in cranial neural crest cells 

with mesodermal character (NCM), we will perform a comparative miR profiling of NCM and 

cranial neural crest without mesodermal potential (NC) of cranial neural crest. We have tested 

the specificity of GFP reporter for NCM in transgenic mouse line Tg: Pax7nGFP. We show 

here that FACS sorting for Pax7nGFP allows enrichment of NCM subpopulation of neural 

crest cells. Immunostaining for p75 neurotrophin receptor, a known neural crest and sorting 

permits isolation of NC cranial neural crest. Following comparative profiling and identification 

of candidate miRs, we will perform functional validation to identify the miRs involved in 

acquisition of mesodermal character by neural crest. We also plan to perform comparative 

expression analysis of identified miRs in vertebrate evo-devo models to get insight into 

ancestral gene regulatory network governing NCM development. 
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SUMO enriched proteome for Drosophila innate immune response 

 

Amarendranath Soory, Mithila Handu1, Bhagyashree Kaduskar1, Ramya Ravi1, Ritika Giri1, 

Vijay Barathi1, H.C. Harsha2, Girish Ratnaparkhi1 

 

1.Indian Institute of Science Education and Research, Pune 

2.Institute of Bioinformatics, Bengaluru  

 

SUMOylation is a post-translational modification where a Small Ubiquitin related MOdifier 

covalently conjugates to a target protein in order to modify its function, localization or interaction 

with other proteins. SUMO is crucial for proper development and is necessary to invoke a 

proper immune response. Though loss of SUMO or components or SUMO machinery is 

known to affect the expression of defense genes activated by the innate immune (Toll and Imd) 

network, we lack a complete understanding of regulation of immunity by SUMO. 

In an attempt towards understanding the regulation of immune response by SUMOylation, we 

have measured the changes to the SUMO proteome in S2 cells in response to an LPS 

challenge. We identified 1821 unique proteins in SUMO enriched lysates. A confident set of 

857 proteins represent the immune induced SUMO proteome and analysis suggests that 

specific protein domains, cellular pathways and protein complexes respond to immune stress. 

A subset of the 857 proteins were validated and shown to be bona-fide SUMO targets. These 

include components that regulate immune signaling pathways such as Caspar, AP-1, STAT92E, 

p38b etc. 

Our study is the first to describe SUMO proteome for the immune response and provides a global 

framework for the understanding of SUMO modification in the host response against pathogens 

in Drosophila melanogaster. 
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Dicer-1 plays an instrumental role during Drosophila brain development 

 

Animesh Banerjee and Jagat Kumar Roy 

 

Banaras Hindu University, Varanasi 

 

The microRNA (miRNA) biogenesis pathway generates small non-coding miRNAs which 

regulates gene expression post-transcriptionally. miRNAs play important role in various 

biological processes including stem cell maintenance and differentiation. Thus, we are 

inquisitive to study the role of Dicer-1 (Dcr-1), an RNase III enzyme essential for miRNA 

biosynthesis, during brain development of Drosophila. The larval brain of Drosophila has 

evolved as a premier model for the elucidation of various molecular mechanisms involved in 

neural stem cell self renewal and differentiation. Results of present investigation show 

differential pupal lethality and alteration in neuroblast number when UAS dcr-1
RNAi 

was 

expressed under different neural lineage specific GAL4s. Absence of prominent neural lineages 

like mushroom body, ellipsoidal body and ectopic formation of mushroom body like 

structures on downregulating Dcr-1 in type-I and type-II neuroblast lineages, respectively, 

indicates lineage dependent role of Dcr-1. Moreover, reduced mitotic index when UAS 

dcr-1
RNAi 

was expressed under inscrutable-GAL4 (expresses in all neuroblasts) indicates Dcr-

1 playing a substantial role in cell cycle regulation during neurogenesis. The lineage dependent 

role of Dcr-1 in regulating cell cycle during Drosophila brain development will be presented. 
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Role of a gap junction protein, Innexin-2 in epithelial morphogenesis 

 

Aresh Sahu and Mohit Prasad 

 

 Indian Institute of Science Education and Research, Kolkata 

 

The physiological process by which epithelial cells undergo changes in form, shape and size 

during development, regeneration and organ formation is known as epithelial morphogenesis. 

Though it plays a widespread role, the underlying molecular mechanism driving 

morphogenesis is not very clear. The follicle epithelial cells of Drosophila ovary serves as an 

excellent model to study epithelial morphogenesis as they under go various morphogenetic 

events including transition of anterior cuboidal follicle cells to squamous fate. As this fate 

transition is a group cell events, we hypothesized that intercellular communication mediated by 

gap junctions’ proteins might coordinate the efficiency of this processes. 

We screened a collection of gap junction proteins and found that gap junction protein Inx2 

regulate epithelial morphogenesis of anterior follicle cells. In this report we show that Inx-2 

mutant follicle cells fail to flatten and retain cuboidal shape. We show that the unflattened 

follicle cells are of intermediate fate as they retain molecular markers for both the fate, eya 

(eyes absent) for cuboidal and dad (daughter against dpp) for squamous. Inx-2 mutant 

follicle cells retain cell adhesion molecules armadillo and cadherin similar to the levels 

observed in cuboidal follicle cells. In addition, Inx2 mutant cells do not show any changes in 

the level and distribution of apical basal polarity markers like stardust, patj, crumbs, coracle, 

disc large suggesting that loss of polarity is not responsible for cuboidal to squamous fate 

transition. We also observed higher level of phospho-myosin regulatory light chain (PMRLC) 

in Inx-2 mutant follicle cell suggesting that adherens junction disassembly is affected in Inx-2 

mutant background. We observe calcium fluxes in the follicle cells and down regulation of 

Inx-2 function impedes these fluxes. Interestingly, elevating the intracellular level of free 

calcium rescues the epithelial morphogenesis phenotype of Inx2 depleted follicle cells 

suggesting gap junction mediated calcium flux regulates transition in epithelial fates during 

morphogenesis. Our study provides helpful insight into role of gap junction protein in 

mediating intercellular communication and thus regulating processes like epithelial 

morphogenesis. Results from above will be presented. 
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MOXD1 functions as a novel retinoic acid catabolizing enzyme to regulate chick 

forebrain morphogenesis 

 

Atif Ahmed Siddiqui and Jonaki Sen 

 

Indian Institute of Technology, Kanpur 

 

Monoxygenase Dopamine-beta Hydroxylase (DBH)-like 1 or (MOXD1) is a member of the 

copper monoxygenase family of enzymes, which includes - Dopamine-beta Hydroxylase 

(DBH) and Peptidyl glycine alpha-Amidating Monooxygenase (PAM). MOXD1 has been 

predicted to hydroxylate a hydrophobic substrate, whose identity is as yet unknown. We 

observed that MOXD1 is expressed in bilateral domains flanking the center of the roof plate of 

the chick forebrain at embryonic stages HH18 to HH30. Here, its expression pattern overlaps 

with another monoxygenase, Cytochrome P450 26A1 (CYP26A1) which converts retinoic acid 

(RA) to its inactive form 4,18-hydroxy-RA, thus restricting RA signaling to the very center of 

the forebrain roofplate. Work from our laboratory has previously demonstrated that RA activity 

in this domain is necessary for division of the single forebrain vesicle into two cerebral 

hemispheres and any perturbation in this leads to a Holoprosencephaly-like (HPE) phenotype. 

Since MOXD1 expression overlaps to a large extent with Cyp26A1 we hypothesize that RA 

might be a substrate for MOXD1 as well. Thus, MOXD1 may be acting as a redundant sink 

along with CYP26A1 to suppress RA signaling to ensure proper development of the forebrain 

midline derived structures. In support of this we observed that RA signaling can be blocked by 

expressing MOXD1 in 293T cells along with a RA reporter construct. This was also validated 

in vivo when we electroporated a construct expressing MOXD1 in the chick forebrain midline 

which led to a HPE like phenotype similar to that observed with electroporation of a construct 

expressing Cyp26A1 or the dominant negative RA receptor. Besides this, ectopic activation of 

RA signaling in the lateral forebrain led to induction of expression of MOXD1 in the 

electroporated region. The induction of Cyp26A1 expression had been previously observed in 

the same ectopic region. Therefore, our observations indicate that RA might indeed be acting as 

the substrate for MOXD1in the chick forebrain midline. In the future, we plan to perform 

biochemical studies with MOXD1 to further characterize its activity. 
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Vertebrate GAF associated regulatory elements in Hox complex of Zebrafish 

 

Avinash Srivastava, Navneet K Matharu, Mukesh P Yadav, Rakesh K Mishra 

 

CSIR - Center for Cellular and Molecular Biology, Hyderabad,. 

 

Homeotic genes play a central role in defining the anterior-posterior body axis of bilaterians. 

Expression of these genes is spatially and temporally controlled during the development of 

vertebrates. Such a fine regulation results from tight clustering of genes in a genomic region 

with high density of cis-regulatory elements. Tight clustering with regulatory elements implies 

that each gene should be insulated from regulatory element of others for its spatial and 

temporal regulation. In Drosophila Hox cluster, Trl-GAF has been shown to be essential for 

the enhancer blocking activity of Fab-7 element that separate two cis- regulatory domains of 

Abd-B. Here we show that vertebrate homologue of Trl-GAF binds at several places in the 

murine and Zebrafish Hox cluster, and that it is required for setting the correct anterior 

expression boundaries of several of Hox genes. With these results, we propose that vertebrate 

homologue of Trl-GAF (vGAF) is required for both the enhancer blocker and repressive 

activity of cis-regulatory element in Zebrafish HoxD cluster. In order to provide further 

evidence for multiple roles of vGAF in regulation of Zebrafish Hox cluster, we are using 

transgenic Zebrafish model to identify novel cis regulatory elements which are associated with 

vGAF. We also plan to delete these vGAF associated cis regulatory elements from Zebrafish 

Hox cluster to understand their role in the development. 
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Role of Bazooka and Cadherin in mediating polarized protein distribution and 

architecture in the syncytial Drosophila embryo 

 

Bipasha Dey, Tirthasree Das, Aparna Sherlekar, Ramya Balaji and Richa Rikhy 

 

Indian Institute of Science Education and Research, Pune 

 

Asymmetric distribution of components within a cell is referred to as cell polarity. Many cells 

such as neurons, epithelial cells and Drosophila neuroblasts have an asymmetric distribution of 

cellular components and this polarity is important for their functions. Initiation of the 

polarization programme during development is an intense area of investigation. Early metazoan 

embryos of many species have been shown to have epithelial- like polarity and hence, provide 

us with the opportunity to follow its progression beginning with the first symmetry breaking 

event. In Drosophila embryogenesis, onset of epithelial polarity is characterized during 

cellularization when the epithelial cells first form during development. Before that, the nuclei 

share a common cytoplasm and plasma membrane, and divide rapidly without cytokinesis, 

giving rise to a syncytial blastoderm. Our previous data shows that the syncytial pseudocells 

have an epithelial-like organization with an apical domain containing microvilli and a lateral 

domain containing actin remodelling and junctional proteins. We have further studied polarity 

in the X-Y plane where we have characterized the distribution of proteins in the edges versus 

the vertices of the polygonal array formed by the pseudocells in the syncytium. We have found 

that there is enrichment of Bazooka and Cadherin at the edges and Peanut at the vertices, 

nuclear cycle 12 onwards. In the XZ plane, Bazooka, PatJ and Cadherin are present along the 

lateral domain. This polarized organization of the plasma membrane likely gives rise to the 

polygonal organization of the syncytial plasma membrane with a predominance of hexagons 

already in cycle 12. Bazooka family mutants show a loss of peanut distribution on the plasma 

membrane and lead to an increase in pentagons. Cadherin disruption using calcium chelators 

also show an aberrant polygonal organization. We are further characterizing these mutants for 

the distribution and dynamics of proteins in this syncytial polygonal plasma membrane. Thus, 

taken together, we show that contrary to the existing view of epithelial polarity programme 

initiating during cellularization, the onset of polarity and polygonal plasma membrane packing 

occurs at the syncytial blastoderm stage of the Drosophila  embryo. 
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Expression of the feedback regulators of the EGFR signaling in Drosophila testis 

  

Bhavna Varshney, Chetanchandra Joshi, Samir Gupta and Krishanu Ray 

 

Tata Institute of Fundamental Research, Mumbai 

 

Epidermal growth factor (EGF) signaling is one of the key cellular processes controlling cell 

proliferations. Regulation of EGFR signaling is a prerequisite for proper tissue homeostasis. 

EGF signaling is invoked at multiple sites and in varying stages of development in a large 

variety of organisms. In Drosophila testis, the germline stem cell (GSC) and its progeny 

(spermatogonia) secrete spitz, an EGF ligand activating the EGFR signaling in the somatic cyst 

cells surrounding the germline. The EGFR activation is implicated in GSC maintenance and 

timely differentiation of the germline. A relatively high level of signaling is indicated to 

advance the spermatogonial differentiation and suppress mitosis in the germline. Therefore, the 

EGFR signaling in the somatic cyst cells must be moderated or downregulated to allow transit 

amplification of the gonialblast and it progeny. Here we show that the somatic cyst cells 

express a combination of both negative and positive regulators of the EGFR signaling during 

the early stages of spermatogenesis. We will discuss its potential implication in suppressing the 

signal in the early stage somatic cyst cells and its impact on germline differentiation. 
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Identification of Hox cofactors using Yeast-1-Hybrid system 

 

Chotaliya Maheshvari and Rohit Joshi 

 

Centre for DNA Fingerprinting and Diagnostics, Hyderabad 

 

Homeotic genes are involved in axial patterning and in specifying segmental identity of the 

embryonic hindbrain and spinal cord in vertebrates. Region-specific morphogenesis along the 

antero-posterior axis is controlled by a group of conserved transcription factors encoded by the 

Hox genes. I am working to standardize Yeast one Hybrid (Y1H) approach to identify novel 

transcription factors binding on a Cis-regulatory element (CRE) of choice. This standardization 

is being currently done using the 608 bp CRE of Dfd gene responsible for its autoregulation in 

central nervous system and will be subsequently also applied to a larval nervous system 

specific CRE of cyclin E gene to identify new Hox cofactors. 
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Comparative functional analysis of Hox protein Ultrabithorax from Apis, Bombyx, 

Tribolium and Drosophila  

 

Dhanashree Khanale and LS Shashidhara  

 

Indian Institute of Science Education and Research, Pune 

 

In Drosophila, the differential development of wing and haltere is dependent on the function of 

Ultrabithorax (Ubx; Lewis, 1978), a member of Hox family of transcription factors (Bender et 

al., 1982). Intriguingly, it has been shown that Tribolium Ubx functions to suppress elytra 

development and to specify wing identity in T3. Thus, it is likely that Ubx mainly functions to 

diversify T2 and T3 appendages within the organism. Here we examined if diversity in Ubx 

functions is due to differences in their protein sequences. We examined the ability of Ubx 

protein from three insects representing three distinct wing morphology groups viz. Apis 

mellifera, Bombyx mori and Tribolium castaneum to repress the wing patterning genes in 

Drosophila and thereby induce wing-to-haltere transformations.  

We have generated transgenic Drosophila expressing Ubx from Apis, Bombyx and Tribolium. 

We observed that Ubx from these insects was able to repress wing development in Drosophila 

and induce wing-to-haltere transformations. The observed transformations at the adult 

appendage level and at the level of the expression of wing patterning genes were 

indistinguishable from those induced by Drosophila Ubx. Our results suggest that diversity in 

the T3 segment morphology of these insects is not attributed to the differences in the sequences 

of Ubx protein. Perhaps the differential regulation of wing patterning genes may be due to 

evolutionary changes in the enhancer sequences responding to Ubx function. 
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Role of Formin2b in development of neural circuits in zebrafish 

 

Dhriti Nagar and Aurnab Ghose 

 

 Indian Institute of Science Education and Research, Pune 

 

Neurons are guided to form neural circuits which further integrate and communicate with each 

other during development of the nervous system. The precision of neuronal connectivity and 

integration of circuits allows generation and regulation of behaviours. Axon guidance is aided 

by a plethora of chemoattractive as well as repulsive environmental cues. These cues are 

crucial in formation of specific neural circuits. A specialised structure on the tip of these axons 

called the growth cone actively undergoes actin cytoskeleton remodelling. A variety of 

cytoskeleton regulatory proteins control the actin dynamics in growth cone to lead the axon in 

a directed manner. 

We use larval zebrafish to study neuronal specific cytoskeleton regulators using a morpholino 

based knockdown approach. The defects or changes in behavioural outputs are characterized by 

high speed video recording and further video analysis. 

Role of one such regulator, Formin2b is currently being investigated in neural development. 

Results of our study implicate axonal outgrowth and pathfinding errors in the locomotory 

circuit in Formin2b morphants. These morphants having a defect in the escape response 

circuitry show associated behavioural defects. 
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PATRONUS1 is Expressed in Meiotic Prophase I and Interacts with OSD1 to Link 

Centromeric Cohesion and Cell Cycle Progression in Arabidopsis 

 

Dipesh Kumar Singh1, Charles Spillane2, Imran Siddiqui1 

 

 1 Centre for Cellular and Molecular Biology, Hyderabad 

 2 Botany and Plant Sciences, School of Natural Sciences, National University of Ireland 

Galway, Ireland 

 

Retention of sister centromere cohesion during meiosis I and its dissolution at meiosis II is 

necessary for balanced chromosome segregation and reduction of chromosome number. 

PATRONUS1 (PANS1) has recently been proposed to regulate centromere cohesion after 

meiosis I, during interkinesis, and PANS1 protein interacts with components of the Anaphase 

Promoting Complex (APC/C). We show here that PANS1 protein is found mainly in prophase I 

of meiosis, with its level declining late in prophase I during diplotene. We demonstrate that, in 

addition to premature loss of centromere cohesion during interkinesis, pans1 mutants show 

partially penetrant defects in centromere cohesion during meiosis I. We also determine that 

pans1 shows synthetic lethality with Omission of Second Division 1 (osd1), which encodes a 

known inhibitor of the APC/C that is required for cell cycle progression during mitosis, as well 

as meiosis I and II. Our results indicate that PANS1 and OSD1 are part of a network linking 

centromere cohesion and cell cycle progression through control of APC/C activity. 
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Neuronal Guanylate Cyclases mediate nitric oxide induced thermotolerance in 

Caenorhabditis elegans 

 

Himani Galagali, Anjali Sandhu and Varsha Singh 

 

Indian Institute of Science, Bengaluru 

 

The heat stress response (HSR) is one of the most conserved stress response pathways in living 

organisms. In the nematode Caenorhabditis elegans, three neuroendocrine pathways that 

regulate HSR have been identified - the Insulin/Insulin Like Signalling (ILS)Pathway, 

theTransforming Growth Factor β (TGF-β) pathway and the Nuclear hormone Receptor (NR) 

Pathway. There is some evidence that the nervous system can coordinate HSR across different 

tissues. This includes AFD thermosensory neurons present in the Amphid sensory organ in C. 

elegans. Although the pathways have been well studied, the receptors that actually sense the 

change in temperature remain unknown. A recent report indicated that gaseous ligand nitric 

oxide can enhance thermotolerance and longevity in C.elegans. (Gusarov et al, Cell, 2013). 

However, mechanisms for NO mediated thermotolerance remain unclear. We hypothesize that 

Nitric oxide can affect the physiology of the cells by acting as ligand for soluble Guanylate 

Cyclases and increasing cyclic GMP signalling. We performed a thermotolerance screen of 

soluble Guanylate Cyclases (GC) in C.elegans. We have identified three sGCs, GCY-32, GCY-

36 and GCY-37, as possible NO receptors that are involved in NO mediated increase in 

thermotolerance. These receptors are not expressed in AFD neurons, but restricted to another 

set of sensory neurons named AQR, PQR, URX exposed to the pseudocoelom of C. elegans. 

Currently, we are trying to decipher how cGMP signalling in these neurons affects organismal 

HSR. 
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Functional Screens in Drosophila for novel genes that control metabolic 

homeostasis 
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Organisms tend to maintain a steady state under varying nutritional conditions which is crucial 

for their healthy functioning. In Drosophila melanogaster, homeostatic regulation of nutrients 

and energy is accomplished by various endocrine peptides of which insulin, produced by 

Insulin Producing Cells (IPCs), is considered to be the most important. Fat body, which is 

analogous to the liver and adipose tissue in mammals, responds to insulin and coordinates 

growth and metabolism. 

Insulin gene expression is subject to regulation by microRNAs. miR-14 mutants have an 

elevated triglyceride to protein ratio, thereby producing obese flies. They also exhibit defects in 

stress response and survival. The obese phenotype was found to be rescued by tissue specific 

expression of miR-14 in the IPCs. Studies by Varghese et al, have shown that miR-14 acts in 

IPCs to control metabolism via sugarbabe, which regulates insulin gene expression. 

The transcript levels from adult head samples of control, miR-14 mutant and IPC rescued miR-

14 mutant condition were compared using microarray analysis. Among the many differentially 

expressed genes, the ones which are conserved in vertebrates are selected for screening of 

metabolic phenotypes. The aim of the present project is thus to study function of these genes in 

two metabolically active regions, the fat body and the IPCs using the RNAi approach. 
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TALE class homeobox gene hbx9 regulates prestalk cell subtype 

proportioning in Dictyostelium discoideum 

 

Himanshu Mishra and Shweta Saran 

 

Jawaharlal Nehru University, New Delhi 

 

Homeobox genes are compared between genomes in an attempt to understand the evolution 

of animal development. Moreover these genes play many key roles in developmental processes 

like regulation of cell proliferation, regional patterning and regulation of cell fate. In this 

context we have done first genome-wide classification and comparative genomic analysis of 

the 14 homeobox genes present in D.discoideum and looked into the role of TALE class 

hbx9 gene. Based on the structural alignment of the homeodomains, they can be broadly 

divided into TALE and non-TALE classes. When individual homeobox genes was compared to 

members of known class or family we could further classify them into 3 groups namely TALE, 

OTHER and NOVEL classes but no HOX family was found. The 5 members of TALE class 

could be further divided into PBX (hbx3, hbx11and hbx12), IRX (hbx9) and CUP (hbx4) 

families, 4 homeobox genes (hbx6, hbx7, hbx8 and hbx14) classified as NOVEL did not show 

any similarity to any known homeobox genes; while the rest 5 (hbx2, hbx5-1, hbx10, hbx13 

and wriA) were classified as OTHER as they did show certain degree of similarity to few 

known homeobox genes. TALE class genes show most promising similarity and two of its 

member hbx3 and hbx4 have shown to play role in phagocytosis and cell type patterning 

respectively. Therefore we have chosen hbx9 gene which belongs to IRX gene family. It shows 

expression in prestalk region of multicellular structures in spatial expression studies and more 

at the unicellular aggregation stage in temporal expression studies. Comparative histochemical 

analysis of cell subtype marker genes in null mutant and wild type suggests its important 

role in prestalk cell subtype proportioning. 
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Expression of BMP and its inhibitor Noggin in Hydra: Possible role in axial 

patterning 

 

Krishnapati Lakshmi Surekha, Samiksha Khade, Aditi Kavimandan and Surendra Ghaskadbi 

 

Agharkar Research Institute, Pune  

 

BMP signaling pathway is a highly conserved signaling pathway that controls the formation of 

dorso-ventral axis in vertebrates. BMP5-8b has been shown to play a role in axial patterning in 

Hydra, a basal Cnidarian with an oral-aboral axis and radial symmetry. Secreted protein 

inhibitors of BMP pathway, such as, Noggin, Gremlin and Chordin have also been identified in 

hydra. In the present work, we have carried out expression analysis of Noggin under different 

experimental conditions. Whole mount in situ hybridization shows localization of both Noggin 

and BMP5-8b in lower body column and at the base of tentacles in whole polyps. During 

budding and regeneration, Noggin is localized in hypostome, lower body column and begins to 

be expressed at the sites of emergence of tentacles suggesting a role in tentacle formation. This 

is further confirmed in alsterpaullone treated hydra which showed localization of Noggin at the 

base of ectopic tentacles formed all along the body column due to over-activated Wnt pathway. 

Experimentally induced up and down-regulation of Wnt pathway by using specific 

pharmacological agents led to down- and up-regulation of Noggin, respectively, after 48 h. 

BMP5-8b also exhibits a similar response to these conditions. Our data suggest that co-

localization of BMP and its antagonists which regulate axial patterning may predate the 

Cnidarian-bilaterian split, while formation of opposing gradients to create dorso-ventral axis, 

appears to have evolved in the common ancestor of Bilateria. 
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Do Peptidyl-Prolyl Isomerases modify protein aggregation in a Drosophila model 

of VAP-B/ALS8 associated Amyotrophic Lateral Sclerosis? 

 

Kriti Chaplot and Ratnaparkhi  

 

 Indian Institute of Science Education and Research, Pune 

 

Amyotrophic lateral sclerosis (ALS), also called “Lou Gehrig’s disease” (Cleveland and 

Rothstein, 2001; Tarasiuk et al., 2012) is a progressive, lethal neurodegenerative disease 

characterized by loss of motor neurons leading to gradual paralysis and death of the patient 

within 2-5 years post diagnosis. The disease can occur sporadically; or in 5-10% of the patients, 

the disease occurs due to inheritance of a mutation. A missense mutation (P56S) in the VAMP 

Associated Protein gene [VAPB/ALS8], a highly conserved gene is one such loci (Nishimura et 

al., 2004). Drosophila models of ALS8 have been generated that show that VAP-P58S 

aggregates and recruits wild-type protein to these aggregates, eliciting a dominant negative 

effect (Chai et al., 2008; Ratnaparkhi et al., 2008; Tsuda et al., 2008). 

We find that this proline residue at the 56th position is present in the cis-conformation in 

human VAPB. This leads to the possibility that any change of a cis peptide bond to a trans 

peptide bond may be the central feature in ALS8 (P58S) aggregation. Aggregation of VAPB in 

neurons has been proposed to be either a cause or a consequence of mechanistic changes in the 

cell that lead to neuronal cell death (Lev et al., 2008; Ratnaparkhi et al., 2008; Tsuda et al., 

2008). We thus wish to explore the importance of having a cis- conformation at the proline 

bond in the folding of VAP. Further, we attempt to identify the Peptidyl prolyl isomerase(s) in 

the cell that are responsible for aiding VAP fold to its correct conformation and modify 

aggregation kinetics of the protein. This study may provide insight into the mechanism and 

progression of the ALS8 in humans. 
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Neuronal Regulation of Behavioural Avoidance by C. elegans towards Microbial 

pathogens  

 

Madhumanti Dasgupta, Haseena Pathu and Varsha Singh  
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Caenorhabditis elegans is a transparent, 1mm long, soil dwelling nematode. In its natural 

habitat it is exposed to many kinds of bacteria; hence there is a need for the nematode to 

recognize and differentiate between pathogenic and non-pathogenic bacteria. The nervous 

system of C. elegans enables it to detect, recognize and then initiate an avoidance response 

and/or an immune response to defend itself from pathogens. Amphids, comprising 12 paired 

neurons; ASE, ADF, ASG, ASH, ASI, ASJ, ASK, ADL, AWA, AWB, AWC and AFD, is 

the primary sensory organ localized in the head of C. elegans. As many of these amphids 

have their sensory endings exposed to the environment they presumably play important roles in 

recognition of pathogens. Similar to amphids, there are PHA and PHB phasmid neurons, which 

are located in the posterior part of the worm. Amphid and phasmid sensory neurons express a 

variety of receptors such as G-protein coupled receptors, guanylyl cyclases and ion 

channels.We have observed that C. elegans elicits a very fast avoidance response (within 4 

hours of exposure) towards a gram positive bacteria, Enterococcus faecalis. To determine 

whether GPCRs and receptor guanylyl cyclases present in the amphids and phasmids, affect 

behavioural avoidance towards E. faecalis, we have screened mutants of guanylyl cyclase and 

G protein alpha (GPA), a component of the G protein signalling pathway. Our results indicate 

that mutations in four gpa genes; gpa-9, gpa-11, gpa-13 and odr-3, showed increase in 

avoidance, implicating these GPAs in suppressing avoidance response. These GPAs are widely 

expressed in amphids (ADF, ASH and ADL) as well as in phasmid sensory neurons (PHA and 

PHB). Amongst all the gcy mutants screened, mutant of GCY-17, solely expressed in PHA 

neuron, showed significantly more avoidance towards E. faecalis as compared to wild type, 

further suggesting that PHA may be involved in mediating the behavioural response. Neuro-

transmitters and neuro-peptides also seem to play a role in such a response towards E. faecalis. 

Current experiments are in progress to determine whether PHA neuron is a direct sensor of 

the repellents produced by the pathogen or not. 
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Role of Long non coding RNAs in Zebrafish development 
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The development of RNA sequencing technology in recent times reveals that a large fraction of 

mammalian or complex organism’s genome is transcribed but does not have coding potential. 

The genome is over-populated with ncRNA than the protein coding genes. These non-coding 

RNA can be classified into small non coding RNA such as rRNA, tRNA, snRNA, snoRNA, 

piwi RNA, miRNA, siRNA and long non coding RNA (LncRNA). These ncRNA has 

importance in wide range of biological function including regulation of gene expression, 

metabolism, physiological function, development. The LncRNA can be defined as the transcript 

that has greater than 200 nt in length and open reading frame is less than 30 amino acid.. 

Mostly, lncRNAs are transcribed by RNA pol II, further leading to capping, splicing and 

polyadenylation. lncRNAs are less conserved and have low expression level as compared to 

protein coding transcript. A large number of LncRNA functions are still unknown although 

recent studies showed their emerging role in chromatin remodelling, epigenetic, cell fate 

determination and differentiation, maintenance of pluripotency, X-chromosome inactivation and 

organ development. Dysregulation of lncRNA leads to various pathophysiological and diseases 

such as cancer. Spatio-temporal regulation of LncRNA across various species indicates that it 

might play important role in development. These lncRNA also showed expression in cellular 

compartment specific manner i.e nucleus or cytoplasm. AK143260 LncRNA is shown to be 

involved in specification of cardiac lineage in vitro. Understanding the role of lncRNA in 

development of organism might be useful for development of new therapeutics for human 

diseases. To investigate the functional role of lncRNAs, we used zebrafish as a model organism. 

There are several advantages of using the zebrafish are 1) provides large number of animal 2) 

external and faster development 3) ease of microscopy and visualization of organ during early 

developmental timing 4) availability of transgenic fishes. We have used two criteria to identify 

lncRNAs with potentially interesting roles in development i.e. 1) Temporal and tissue specific 

expression 2) LncRNAs in close proximity with protein coding genes which might play 

important role in organ development. We are validating these lncRNA using RNA in situ 

hybridization of whole organisms. Further, functional characterization will be investigated. 
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Earlier studies have reported that expression of activated Ras in the developing eye discs of 

Drosophila using the GMR-GAL4 driver leads to early pupal lethality. We report that 

expression of activated Ras by the sev-GAL4 driver, also an eye rhabdomere specific 

driver, leads to lethality at pharate stage. However, co-expression of hsrω-RNAi transgene or 

its over-expressing EP allele with activated Ras advances the lethality to early pupal stage. 

Such third instar larval eye discs show substantial increase in activated Ras level. The dying 

early pupae fail to undergo many of the normal ecdysone induced prepupal to pupal transition, 

which was correlated through immunoassay with substantially reduced ecdysone levels in 

them. Microarray analysis of early pupal transcripts in individuals co-expressing activated Ras 

and altered hsrω levels revealed altered expression of many genes involved in innate immunity, 

metamorphosis, pupal development, moulting, eclosion, dopamine synthesis, cell surface 

receptor linked signal transduction, cell differentiation and death pathways, ecdysone 

metabolism and neuropeptide signaling pathway. Most remarkable was the significant up 

regulation of Dlip8, an insulin like peptide 8 which is autonomously secreted by imaginal discs 

to regulate their growth; if the disc has suffered some kind of damage, Dlip8 secretion also 

delays metamorphosis by inhibiting ecdysone synthesis. Real-Time PCR analysis of transcripts 

from eye discs expressing activated Ras alone or together with altered hsrω levels using GMR-

GAL4 or sev-GAL4 driver confirmed upregulation of Dlip8 in the latter genotypes. Present 

study thus shows involvement of Ras signaling pathway and its modulation by the hsrω non-

coding transcripts, in secretion of Dlip8 by eye discs as a means of communication between a 

developing organ to achieve regulation of developmental machinery in fly. 
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Functional unit of nervous system is polarized cell called Neuron, which has a long axon and 

small dendrites. Microtubule cytoskeleton is the basis of development and maintenance of this 

polarity. Microtubule dynamics has to be tightly regulated spatially and temporally in neuron. 

For example stabilization of microtubule filaments is a key requirement for axonal polarity. 

Many Proteins like plus end binding proteins and Microtubule Associated Proteins (MAP) has 

been shown to stabilize microtubule. Recently a minus end binding protein Patronin/Nezha is 

identified to protect microtubule minus ends from depolymerases such as kinesin-13. We 

previously showed that loss of klp-7, the homologue of Kinesin-13 causes stabilization of 

neuronal microtubules leading to multipolar development of touch neurons such as ALM and 

PLM (Ghosh-Roy et al 2012). We hypothesized that in the absence of klp-7 microtubules are 

excessively stabilized due to the action of neuronal MAPs. 

To identify novel MAPs we conducted a genetic screening to isolate the suppressors of klp-7 

mutant using neuronal phenotype. We obtained 7 suppressors viz. ju1128, ju1130, ju1131, 

shr1, shr2, shr4 and shr5. We are using SNP mapping coupled with next generation 

sequencing to map these suppressor. We are also taking a candidate approach to go through 

the genes those regulate microtubule dynamics. Our analysis shows that loss of mec-17, a gene 

that encodes for acetyltransferase of α-tubulin suppresses the multipolar phenotype in klp-7(0). 

Recent study indicated that MEC-17 acts as a MAP in touch neuron and this function is 

independent to its enzymatic domain responsible for acetylation of tubulin. 

We aim to understand whether the suppression of neuronal phenotype observed in klp-7(0) 

by mec-17(0) is due to the acetylation domain or the uncharacterized domain in MEC-

17. We will present a comprehensive analysis of our genetic characterization of new mutants 

and present a working model for further analysis. 
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The development of a multicellular organism is an interplay of various genes which act in 

concert with each other to shape the organism into its desired form. A bilaterian organism has 

primarily three axes - the anterior-posterior (AP), the dorsal-ventral and the proximal-distal. 

Like the general body plan, the central nervous system (CNS) also has an AP axis which is 

specified by Hox genes. In Drosophila the neural progenitor cells also known as neuroblast 

acquire their specific positional identity along the AP 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 

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. My work is 

centered on testing the interaction between Abd-B and dsx in sex specific proliferation of 

neuroblasts in terminal region of Drosophila larval CNS. The study aims to elucidate how 

terminal neuroblast divide differently in males versus females. 

 

 

 

 

 

 

 

 

 

 

  



  

P37 

Genetic Screens for bilateral microRNAs that function in metabolic homeostasis 

 

Niya Thomas, Niyas Rehman, Smitha Vishnu, Ajmal Basheer, Poornenth P and Jishy 

Varghese 

 

Indian Institute of Science Education and Research, Thiruvananthapuram 

 

Development of complex multi-cellular organisms require tight spatio-temporal regulation of 

gene expression. MicroRNAs, a class of novel short non-coding RNAs, contribute to regulation 

of gene expression by binding to their target mRNA. In animal systems, microRNAs regulate 

their targets by translational inhibition and mRNA destabilization. Recent evidences show that 

the major function of microRNAs is to confer robustness in biological systems. However, in 

spite of more than a decade of research we are only beginning to understand microRNA 

mediated regulation of complex biological functions and how they aid in stabilizing gene 

expression in systems that are prone to noise. One such physiological system is cell signalling 

involved in controlling metabolic pathways, which is remarkably stable in spite of fluctuations 

in environmental conditions. Fine-tuning of gene expression by miRNAs could play a major 

role in maintaining metabolic homeostasis. Key metabolic pathways and tissues that maintain 

metabolic homeostasis is well conserved in bilaterian animals. Drosophila neural Insulin 

Producing Cells (IPCs), analogous to mammalian hypothalamus and pancreas plays a crucial 

role in sensing changes in the nutrient environment and manage growth, metabolism and ageing 

in flies. Drosophila fat body, analogous to vertebrate liver and adipocytes acts as an endocrine 

organ and helps in nutrient storage. By focusing on miRNAs conserved across bilaterian 

animals we hope to understand regulation of metabolic pathways better. We have generated a 

transgenic UAS-microRNA sponge (inhibitors) library in Drosophila. Using this tool we would 

perform reverse genetic screens to uncover novel bilaterian miRNA functions in the IPCs and 

the larval fat body that helps in maintaining metabolic homeostasis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



  

P38 

Identification and preliminary characterization of autophagy-related genes from 

Hydra 

 

Nishikant Dixit, Bhupendra Shravage and Surendra Ghaskadbi 

 

Agharkar Research Institute, Pune  

 

Autophagy, a lysosome mediated self-degradation mechanism marked by double membrane 

structures called as autophagosomes, is conserved in all eukaryotes from yeast to mammals. 

Autophagy is observed in regenerating tissues in various model organisms though its precise 

role in regeneration is yet to be elucidated. Since the diploblastic Hydra possesses a 

remarkable ability of regeneration, we have undertaken detailed analysis of autophagy related 

genes from this organism. Autophagy specific gene-12 (Atg12) and Atg5 are key players in 

the autophagy process. Atg12 is a ubiquitin like protein that covalently binds to Atg5 and 

forms Atg12-Atg5 complex that is necessary to form the autophagosome membrane. In the 

current study, we report Atg12 and Atg5 for first time from Hydra vulgaris Ind-Pune. In silico 

analysis showed characteristic APG12 and APG5 domains in Atg12 and Atg5 proteins 

respectively. Multiple sequence alignment of these domain sequences showed conservation of 

amino acid residues important for Atg12-Atg5 interaction and for the stability of the complex. 

Homology modelling showed that 3D structures of both Atg12 and Atg5 from Hydra are 

similar to those of higher chordates suggesting structural and functional conservation of these 

proteins. Phylogenetic analysis suggested a higher degree of similarity between Hydra and 

chordate genes as compared to their non-chordate counterparts. Prolonged starvation of Hydra 

induced higher levels of autophagy as seen by increase in the number of lysosomes. This was 

confirmed by semi-quantitative Reverse Transcriptase PCR where upregulation of Atg12 and 

Atg5 was observed, suggesting their role in starvation-induced autophagy in Hydra. Atg12 and 

Atg5 exhibited an upward trend of expression with progressive budding Hydra pointing 

towards a possible role of autophagy during the budding process. Further characterization of 

autophagy related genes and their interactions will help elucidate the role of autophagy during 

morphogenetic processes in Hydra. 
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Simple sequence repeats are tandem repeats of nucleotide/s motif present in genomes. In 

humans, microsatellites contribute to 3% of genome which is more than the coding 

regions. Alteration of length and nucleotide composition of SSRs may lead to change in 

phenotype depending on their location. Microsatellites are associated with various 

neurological disorders in higher organisms. We analyzed the occurrence and abundance of 

microsatellites in twelve Drosophila species, eleven invertebrates and five vertebrate genomes 

from diverse taxonomic groups. The results revealed a variety in the distribution and 

composition of microsatellites in different genomes. A/T rich repeats are predominantly 

abundant across the genomes. In all Drosophila species, 21 abundant repeats (1 mono, 3 di, 4 

tri, 3 tetra and 10 hexa-nucleotide) are enriched and contributed to similar percentage of 

occurrence in distinct genomic features. Some repeats are abundant in taxonomically close 

species only. Few SSRs are conserved in promoters of homologous genes in Drosophila 

species. We also found some preferential association of transcription factors with C, AG and 

CCG repeats. These results indicate that SSRs play diverse roles in different organisms such as 

insulator functions, protein binding sites for transcription regulation, for recombination 

initiation and DNA packing in the cell. 
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Vertebrate mesoderm, the middle primary germ layer, is extraordinarily versatile in lineage 

differentiation. A subset, called the head mesoderm gives rise to majority of the head 

muscles, base of the skull and anterior pole of the heart. The trunk (below neck) mesoderm 

generates blood, muscle, bone, reproductive organs, kidney, fat, dermis etc. While the 

trunk and primary heart field (PHF; forming the posterior pole of the heart) are well studied, 

head mesoderm development has so far received little attention. In the mouse embryo, head 

mesoderm, originates from the posteriorly positioned primitive streak and migrates to the 

anterior of developing embryo around embryonic days E6.5 to E7.5. As it reaches the 

anterior, it lies adjacent to the source of anterior patterning signals (inhibitors of the Wnt 

and Nodal pathways), which instruct head-tail axis formation. We hypothesize that these 

anterior patterning signals play an instructive role in head mesoderm specification. Owing to 

the absence of specific early markers, the relative timing, the migratory route, and cellular 

interactions between PHF and head mesoderm populations is poorly understood. 

Knowledge of these early events is critical to understand the signals influencing head 

mesoderm. Towards this, we will generate a high-resolution fate map for head mesoderm by 

prospectively labeling select populations of the migrating mesoderm in embryos using a 

fluorescent reporter. We will present our initial experiments of reporter microinjections, 

electroporation and ex vivo culture of mouse gastrulas. Subsequently, we will perform 

time- lapse imaging to track the migration of distinct mesodermal sub-populations. To test if 

anterior signals induce head markers in mesodermal cells, we employed a guided 

differentiation strategy using both human and mouse embryonic stem cell (ES) systems. 

Initial results reveal an upregulation of head mesoderm markers with a concomitant 

suppression of trunk mesoderm genes on inhibition of the Wnt and Nodal pathways. While 

our preliminary results support our hypothesis, the next step is to address if anterior 

patterning cues are necessary for the head mesoderm development. To address this, we 

will use a classical embryological approach. Our goal is to elucidate the early events so 

as to provide a robust framework to systematically study head mesoderm development 

and the role of anterior patterning cues in its developmental program. 
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Axis development is the first step towards creation of symmetry in body plan of multi-cellular 

organisms. Early divergent phyla, such as Cnidaria and Ctenophora serve as excellent 

model systems to understand the evolution of molecular mechanisms in determining the 

primary axis. In cnidarians, Wnt signaling has been shown to play an important role in 

patterning of primary body axis. To understand the evolution of axis development, Wnt 

signaling was activated in hydra and differential transcriptome analysis was performed. 

Interestingly, formation of simple hydra-like tubular body axis involved set of genes associated 

with multiple processes such as cell-cell contact, cell-ECM interaction and cytoskeletal 

dynamics that are critical for tissue morphogenesis. Additionally, crosstalk with other 

developmental signaling pathways such as hedgehog, receptor tyrosine kinase and hormone 

mediated signaling pathways was observed. Spatio-temporal expression studies revealed 

regulation of different classes of transcription factors by Wnt signaling during hydra head 

development. Majority of these transcription factors belong to homeodomain and forkhead 

family members. Further characterization resulted in identification of direct target genes of 

canonical Wnt signaling involved in hydra head formation. These findings suggest that 

evolution and adaption of TFs into Wnt signaling network regulating the primary body axis 

presumably occurred before the Bilateria-Radiata split. 
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Active genes are generally present in the euchromatin. When moved close to heterochromatin, 

they undergo mosaic inactivation, a phenomenon called position effect variegation. 30% of 

Drosophila genome is constitutive heterochromatin, long considered to be gene deserts. 

However, recent studies identifying the role of constitutive heterochromatin in various 

cellular functions defy this long held belief. More than 250 genes in Drosophila have been 

mapped to the heterochromatin, while many more genes have been predicted to be in this 

context by the Drosophila Heterochromatin Genome Project. While some of these genes 

are essential and constitutively expressed, others are expressed in developmental- stage 

specific manner. Thus, there is need for these genes to possess a distinct organization within 

the, otherwise, transcriptionally inert heterochromatin. We have compared various genomic 

and epigenomic features of these genes in their expression states to identify regulatory 

regions that allow expression of these genes. We find that heterochromatic genes are 

flanked by Matrix Attachment Regions (MARs) and are also associated with DNaseI 

hypersensitive sites, which may be potential regulatory component. Therefore, we also 

hypothesize that there are long range interactions between the cis –regulatory sequences 

present in these loci to facilitate transcription. We have used chromosome conformation 

capture techniques (5C) and other molecular genetic tools to understand the role of genome 

organisation in this context. 
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Epithelial fusion is a recurring phenomenon during development where two sheets of 

epidermis, which were initially separated from each other, fuse at the midline. The end result 

of this process is a seemingly precise fusion resulting in the formation of an unpuckered 

seam and a continuous epidermal sheet. At present, however, it is unclear as to what might be 

the basis of this precise fusion. Using Drosophila dorsal closure as a model system we have 

investigated the extent of precision in this fusion event and are attempting to uncover the 

molecular, cellular and physical basis of precision. We have identified parameters indicative of 

precision during native dorsal closure. Our analysis suggests that precision is controlled 

temporally and spatially through employment of mechanical, cellular and/or molecular 

mechanisms. Our current efforts are focused at identifying the molecular mechanisms that 

ensure precision of fusion. 
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Articular cartilage is a low proliferative tissue that is present at the articulating ends of 

bones. This tissue provides lubrication and smooth movement to the joints. Degeneration of 

articular cartilage leads to a painful and debilitating disease known as osteoarthritis. Articular 

cartilage is non- regenerative due to its post mitotic and highly differentiated nature. Therefore, 

maintenance of this tissue is of critical importance. However, the molecular mechanism that 

maintains this tissue is largely unknown. To uncover the genes that are expressed in articular 

cartilage, and thus may be important for its maintenance, a microarray analysis was conducted. 

Through the microarray analysis, we found several genes such as BOC, CCNI, NFIA, etc. to be 

expressed in articular cartilage. Next we proceeded to find candidate regulatory molecules 

which possibly control expression of genes at the articular cartilage. For this purpose we 

developed a novel software, Gene Expression Meta Analysis (GEMA), which can scan 

microarray datasets in Gene Expression Omnibus (GEO) database to look for experiments in 

which a set of syn-expressed genes are coordinately up or down-regulated. We next used syn-

expression groups from articular cartilage as query in GEMA and identified GATA3 as one of 

the candidate upstream regulatory genes controlling expression of an articular cartilage syn-

expression group. GATA3 transcription factor was not previously known to be expressed in 

developing articular cartilage or to have a role in development/ maintenance of articular 

cartilage. Our results strongly indicate that NFIA and GATA3 are important regulators of 

articular cartilage development and/or maintenance. Functional investigation of some of the 

other candidate genes are underway. 
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Aminoacyl tRNA synthetases (aaRSs) belong to a family of ubiquitous enzymes essentially 

known for their primary function translation through tRNA aminoacylation. A subset of these 

aaRSs arrange themselves into higher order Multi-aminoacyl tRNA synthetase (MARS) 

complex along with other non- synthetase proteins (scaffold proteins and aaRSs inactivating 

multifunctional proteins) in eukaryotes. These complex forming aaRSs have additional 

extensions in the termini or in the central linker regions and perform functions beyond 

translation. It is unknown why certain aaRSs unite into large complexes while others exist as 

free-standing proteins. Arginyl tRNA synthetase (RRS), Glutamyl-Prolyl tRNA synthetase 

(EPRS) and Glutaminyl tRNA synthetase (QRS), all members of the MARS complex are 

SUMOylated. Using Drosophila melanogaster as a model system we are investigating 

biological roles for SUMOylation of these aaRSs in Protein translation, MARS complex 

formation and other non-canonical functions. 
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The nervous system keeps an organism aware of the environment. The major function of the 

nervous system is to integrate the signals sensed by the organism, process information and give 

an output which enables the organism to behave accordingly: seeking favourable conditions 

and avoiding unfavourable conditions. Olfaction is one of the primary senses which helps 

organisms to find food, mate and escape from predators. We use Caenorhabditis elegans, a 

transparent soil dwelling, bacteriovorus nematode as a model organism to understand how 

organisms sense the environment through olfaction and the signalling downstream. C. elegans 

can decipher palatable food from pathogen thus avoiding the pathogen which can be studied by 

choice assay or lawn leaving assay. It has 959 cells out of which 302 cells are neurons. The 

anterior part of the worm has amphid sensory system which has 12 pairs of sensory neurons 

including 3 pairs of olfactory neurons (AWA, AWB and AWC). We use a Gram negative 

bacteria Pseudomonas aeruginosa as a pathogen to understand the role of olfactory neurons in 

recognizing and avoiding the pathogen. We screened mutants involved in the specification of 

olfactory neurons AWA (odr-7), AWB (lim-4) and AWC (ceh-36).These genes are 

transcription factors involved in the differentiation and maintenance of the olfactory neurons. 

We have found that loss of AWA makes the worms avoid the pathogen lawn better than and 

wild type and loss of AWB/ADF neurons result in worms avoiding worse than wild type. We 

hypothesize that AWB/ADF is a part of the avoidance circuit and is somehow inhibited by 

AWA neurons. We are in the process of creating and screening ablation strains and using 

epigenetic tools to understand the circuitry. Also we plan to screen Pseudomonas aeruginosa 

mutant library to identify the pathogen molecules which are recognized by the host. 

Observations indicate that RA might indeed be acting as the substrate for MOXD1in the chick 

forebrain midline. In the future, we plan to perform biochemical studies with MOXD1 to 

further characterize its activity. 
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miRNAs are small non-coding endogenous RNAs, usually 21-23 nucleotides long, that 

regulate gene expression post-transcriptionally by binding to the 3’UTR of mRNA, thus, 

blocking translation. The expression of several miRNAs is significantly altered during cardiac 

hypertrophy, myocardial ischemia, fibrosis, heart failure and other cardiac myopathies. Recent 

studies implicated miR-9 in myocardial hypertrophy; however mechanisms have not been 

worked out. To study the roles of miR-9 in muscle development and function, the Indirect 

Flight Muscles (IFM) system of the fruit fly, Drosophila melanogaster, has been used as 

tractable genetic model. Target prediction analysis identified 135 potential miR-9a targets of 

which 27 genes are associated with Drosophila muscle development. Troponin-T (TnT) is one 

of the major structural gene predicted to be a target of miR-9a. IFM specific miR-9a over- 

expression flies have abnormal wing position and are flightless. These flies also exhibit loss 

of muscle integrity and sarcomeric organisation causing a muscle phenotype known as 

“hypercontraction”. Additionally, miR-9a over expression results in reduction of TnT protein 

levels while, the transcript levels are unaffected. Furthermore, miR-9a muscle abnormalities 

were completely rescued by over expression of TnT which lacked miR-9a binding site. These 

findings indicate that miR-9a interacts with the 3’ UTR of TnT mRNA and down regulates 

TnT protein levels by translational repression. The reduction in TnT levels leads to cooperative 

down regulation of other thin filament structural proteins. Therefore, the sarcomeric 

disorganisation and loss of flight ability observed during miR-9a over expression is a result of 

decrease in TnT protein levels. 
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ES cells are used study to various complex events like human development, understanding 

molecular basis of cancer, gene control, gene expression & differentiation of the stem cell and 

Stem cell theory of cancer. However the human ES cell lines has raised safety concerns as 

prolonged culturing may result in transformed cells. As hES cells with cancer-cell 

characteristics may resemble normal hES cells with respect to properties such as self-renewal 

and the expression of pluripotency markers they may be misunderstood as superior hES cells. 

It has recently been suggested that different hES cell lines are prone to acquiring 

chromosomal anomalies and that can result in aberrant differentiation and neoplastic 

characteristics. We have observed such variant Human ES cells in our laboratory from 

H9 ES. These variant cell line express pluripotency markers and have normal karyotype but 

possess some features of neoplastic progression like rapid proliferation rate and difference in 

morphology. We want to characterize these variant ES cell line and study if there is any 

aberrance in the differentiation potential. These studies will help us to derive a model system 

to study human diseases. 
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The eukaryotic nucleus harbors a large amount of chromatin in a very small space and still 

retains t he ability of precise regulation of various nuclear processes. Current opinion 

suggests that the structural framework for such complex packaging of the genome is 

provided by the non-chromosomal ribonulceo-proteinaceous meshwork inside the nucleus 

known as Nuclear Matrix (NuMat). Previous studies in our lab have suggested that the 

protein content of NuMat is highly dynamic during development in Drosophila 

melanogaster and during the differentiation of C2C12 cells. We now have evidence that 

the NuMat is also dynamic during development in Danio rerio. Comparison of the gene 

ontology classification of the NuMat proteome of D. melanogaster, D. rerio and C2C12 

cells show the common presence of similar classes of proteins, indicating the importance 

of such proteins in the functional and structural organization of the nucleus. Moreover, 

homology based comparison of NuMat proteins between early developmental stage of D. 

melanogaster and that of D. rerio show the presence of many common proteins. The same 

is also true for late developmental stage of the two organisms. This points towards the 

evolutionarily conserved functions of these proteins during development in the context of 

NuMat. Also, these proteins might represent the core constituents of the NuMat, which 

might be common to all eukaryotes. These possibilities are being tested. 
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The photosensitive membranes of animal photoreceptors undergo light dependent dynamic 

turnover with consequent changes to light sensitivity. However the cellular processes that 

regulate this phenomenon remain unclear. We find that in the rhabdomeral photoreceptors of 

the Drosophila compound eye, the apical light sensitive plasma membrane undergoes light 

dependent membrane turnover with consequent changes in rhabdome size; this process is 

regulated by both dynamin dependent endocytosis as well as an Arf1 dependent molecular 

mechanism. Maintenance of rhabdome size during illumination also requires the catalytic 

activity of phospholipase D (PLD) and its product phosphatidic acid. We find that 

photoreceptors contain a light dependent PLD activity and restoring levels of its product PA 

are sufficient to maintain apical membrane size during illumination. Loss of PLD is associated 

with enhanced clathrin dependent endocytosis of apical membrane. Apical membrane collapse 

could be suppressed by reducing dynamin function or by enhancing the levels of Arf1-

GTP. Thus, during illumination, PLD activity controls apical membrane turnover by co-

ordinating dynamin dependent endocytosis with Arf1 dependent vesicular transport. 
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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 in Drosophila ) and also play 

crucial roles in neuronal differentiation and axon guidance. A helix-loop-helix transcription 

factor Grainyhead (Grh) regulates the mitotic activity and apoptosis of the post-embyonic 

Neuroblasts (pNbs). Interestingly, Grh expression is restricted only to the NBs and is kept off 

in the progeny neurons. Our study aims to understand how Grainyhead activity is differentially 

regulated in the cells of the Drosophila CNS. 
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“Investigating the role of Hox genes in central nervous system development” 

 

Risha Khandelwal and Rohit Joshi 
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The specification of the anterior-posterior (AP) axis of the central nervous system (CNS) is one 

of the earliest steps in its patterning during the development. Hox genes are known to play an 

important role in this patterning event in both insect and vertebrates. Despite their function 

which is of central importance during development, the molecular basis of their role is not very 

well understood. I am studying the molecular mechanisms of how Abd-A patterns the 

abdominal segments of Drosophila larval CNS by regulating the neuroblast apoptosis. Role of 

other transcription factors which may act as Hox cofactors in regulating these processes is also 

being investigated using both in vitro and in vivo approaches.  
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 Identification and preliminary characterization of Gremlin from Hydra 

 

Rohan Patwardhan and Surendra Ghaskadbi 

 

Agharkar Research Institute, Pune  

 

Gremlin, secreted by the head Organizer in vertebrates, is one of the inhibitors of bone 

morphogenetic protein (BMP) pathway and plays an important role in dorso-ventral axis 

formation. It has also been shown to play a role in angiogenesis, limb bud formation and 

nervous system development. We have identified Gremlin from the diploblast Hydra 

vulgaris Ind-Pune for the first time. In silico analysis of Gremlin confirms presence of a 

signaling peptide and characteristic C-terminal cystein knot (CTCK) domain. Homology 

modeling shows considerable increase in the structural complexity of Gremlin during 

evolution. Whole mount in situ hybridization and semi-quantitative PCR showed that Gremlin 

is prominently expressed in the budding region. The predominantly endodermal expression of 

Gremlin in non budding polyps extended to both endoderm and ectoderm during budding 

indicating a possible role in budding. In Hydra, Wnt signaling has been shown to be 

responsible for establishment of the Organizer tissue. Although Wnt is up-regulated during 

head regeneration, interestingly, unlike in vertebrate embryonic development, Gremlin 

expression remained unaltered in head or foot regenerating pieces. To study effect of up-

regulation of Wnt/β-catenin signaling on expression of Gremlin and BMP5-8b, we used 

Alsterpaullone (AP), a pharmacological inhibitor of destruction complex member Glycogen 

synthase kinase- 3β (GSK-3β). BMP5-8b was down-regulated within 30 min post AP 

treatment which recovered over a 48 h period. Under similar conditions, Gremlin 

expression remained unaltered only ill 24 h and was down-regulated concomitantly with 

recovery of BMP5-8b at 48 h. These preliminary results suggest possible involvement of 

Gremlin in Wnt and BMP interaction. Existence of Gremlin in animals before the emergence of 

dorso-ventral axis, angiogenesis or development of a complex nervous system indicate it's as 

yet unidentified evolutionarily conserved role(s). Functional characterization of Hydra Gremlin 

is in progress. 
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Role of tendon-derived cues in temporal regulation of mechanical forces during 

developing muscle tendon interactions 
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Mechanical forces have been known to regulate tissue differentiation. The role of such forces 

have been largely understood from work done on cell cultures or simpler tissues, consisting of 

single sheet of cells, in vivo. How such mechanotransduction lead to formation of more 

complex tissues and organs remain poorly characterized. We developed a time lapse imaging 

paradigm to understand the role of mechanical forces during development of myotendinous 

junctions (MTJ). Tendon cells form a fibrous connective tissue, which connects the muscle to 

the exoskeletal cuticle in insects, and endoskeleton in vertebrates. Tendon-derived cues have 

received less attention for their role in proper guidance, attachment and maturation of muscle 

fibres. We utilized the developing dorsal longitudinal muscles (DLMs) - tendon system in 

Drosophila for our live imaging studies. During early pupal development, DLMs extend out, to 

find and attach to their cognate tendons. After their initial attachment, a tension is generated 

across the MTJ, as the tendon cell collectives and the muscles fibres pull each other. The 

magnitude of this tension changes temporally and the effect is seen by the directional 

movement of the MTJ, with the tendons extending and contacting at different developmental 

time points. 

In order to understand the underlying cellular processes operating within the tendon cell 

clusters, we performed a tendon-specific RNAi screen to uncover the important molecular 

players. As expected, some of the uncovered genes affected early MTJ formation. Interestingly, 

some specifically regulated the tension-dependent MTJ movement, following its proper 

formation. Initial characterization of these genes, suggest the importance of cell death and 

autophagy in tendons for precise regulation of tendon- generated mechanical forces. We are 

further extending our studies to understand the consequences of the tendon-generated forces in 

muscle maturation by utilizing calcium imaging from developing muscles and flight assays in 

adult flies. 

Our work establishes a system where muscle-tendon developmental interactions can be 

studied using a non invasive technique. The study allows an examination into the cellular 

processes underlying generation of mechanical forces by cell collectives and the requirement of 

such forces in tissue development and differentiation. 
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Role of canB2, calcium binding subunit of calcineurin, in maintaining calcium 

homeostasis during the Drosophila indirect flight muscle development and 

function 

 

Ruchi Jhonsa and Upendra Nongthomba 

 

Indian Institute of Science, Bengaluru  

 

Muscle contraction is one of the major biological processes regulated by calcium. Many 

proteins are known to bind calcium and regulate calcium homeostasis for proper 

functioning of the muscles. Present study involves functional characterization of a calcium 

binding protein ‘Calcineurin’ that is involved in skeletal and cardiac muscle hypertrophy in 

humans. Using indirect flight muscles (IFM) of the Drosophila as genetically tractable 

model system, we have tried to dissect he role of Calcineurin in muscle development and 

function and how it may be involved in pathogenesis of muscle hypertrophy in vertebrates. 

By knocking down canB2, regulatory subunit of calcineurin in IFM using GAL4-UAS 

system, we observed a hypercontraction phenotype which is characterized by extensive 

muscle thinning and tearing. This phenotype has been previously reported for mutants of 

structural proteins like Troponin I (hdp2, hdp3) and Troponin T (up1, up101). Further 

insight into the mechanism of this protein came by genetic interaction studies between 

Calcineurin and hypercontracting troponin alleles. Enhancement of phenotype along with 

complete loss of muscles in several flies is observed when calcineurin level is reduced in 

up101 (TnT regulatory mutant) background in comparison to other mutants (hdp2, hdp3 

and up1). We hypothesize that canB2 affects the calcium homeostasis in muscles and 

therefore leads to enhancement of phenotype in calcium sensitive mutant, up101. This 

hypothesis was supported by genetic interaction studies between canB2 and mutants of 

calcium channels namely SERCA (kum170, kum295) and Itpr (itprka901, itprwc703). 

SERCA mutants prevent calcium absorption in ER on the contrary Itpr mutants push 

double the amount of calcium in cytoplasm and therefore increase the levels of calcium in 

the cytoplasm. We observe complete absence of muscles in these flies confirming the 

perturbation of calcium levels in canB2 knockdown flies. In conclusion, these results 

reflect an important role of canB2 in maintaining calcium homeostasis in muscles. 
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Elucidating the role of Sestrins in cell growth using Dictyostelium discoideum as a 

model organism. 

 

S. Rafia and Shweta Saran 

 

Jawaharlal Nehru University, New Delhi  

 

Sestrins are highly conserved proteins that accumulate in cells exposed to stress. It functions as 

antioxidants by scavengin the reactive oxygen species and as inhibitors of target of rapamycin 

complex (TOR)signaling, a pathway that is centred on the kinase target of rapamycin which 

controls cell metabolism. Persistent TOR activation is associated with diverse pathologies such 

as cancer, decreased cardiac performance, and obesity-associated metabolic diseases. Sestrins 

canovercome this problem by inhibiting the TOR and inducing autophagy. Sestrin-dependent 

inhibition of TORC1 is critical for suppressing tumorigenesis spurred by age-dependent 

accumulation of damaged DNA. The role of autophagy and its regulation in cancer cells 

continues to emerge, and studies aim to define optimal strategies to modulate autophagy for 

therapeutic advantage. We chose Dictyostelium discoideum as a model organism for 

autophagic cell death studies as there is no apoptotic machinery in this slime mold. Our 

experimental results showed that overexpression of sestrin decreases the cell growth by 

inhibiting the TOR kinase levels and induces autophagy. Further studies with knockout strain 

of sestrin supplemented these results. We further observed that upon oxidative stress sestrins 

reduces the ROS accumulation. 
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dPIP4K regulates Insulin signalling through feedback via TOR activity in 

Drosophila. 

 

Sanjeev Sharma1, Swarna Mathre1,2 and Raghu Padinjat1 
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In Drosophila larvae, growth primarily occurs through an increase in the size of cells across 

multiple tissues. Coordination between the growths of individual tissues with the overall 

metamorphosis of the organism is achieved through cross talk between key effector pathways 

like TOR signalling and Insulin/IGF-like signalling (IIS).Activation of TOR signalling is 

coupled to availability of nutrients and promotes events that lead to increase in cellular 

biomass. Insulin-like peptides (ILPs) secreted extracellularly, mediate IIS coordinating 

organismal growth with cellular growth. A few reports associate reduced TOR activity to effect 

a feedback onto IIS. Null mutants for dPIP4K (dPIP4K29), an enzyme that converts PI5P to 

PI(4,5)P2, have reduced TOR function. Our experiments suggest that reduced TOR function in 

dPIP4K29 provides a feedback that leads to increased output downstream of Insulin receptor 

(InR) activation. On a high sugar diet, dPIP4K29 larvae showed a suppression in development 

of phenotypes associated with insulin resistance compared to controls. We discovered a genetic 

interaction of InR and its substrate Chico with dPIP4K in the regulation of salivary gland cell 

size. Also, we see increased PIP3 levels at the plasma membrane both basally and upon insulin 

stimulation in dPIP4K29. Expression of a plasma membrane targeted form of dPIP4K, failed to 

rescue the phenotypes seen in dPIP4K29 suggesting an indirect effect on InR signalling. 

Alternatively, controlled inhibition of TOR activity by chronic rapamycin treatment 

phenocopies dPIP4K29. Together these results imply that dPIP4K is a component that has 

regulatory effects on both TOR activity and IIS. 
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SKR is a Novel meiotic gene required for male gamete development in 

 Arabidopsis thaliana 

 

Saurabh Pandey, Ramesh A., Imran Siddiqi 

 

Centre for Cellular and Molecular Biology, Hyderabad  

 

Meiosis is a special type of cell division, which demarcates the alternation of generation 

(Sporophyte and Gametophyte). Many of the meiotic genes are conserved in their function 

across the kingdom from yeast to humans. There also genes which are functional in specific 

clad of organisms. Unravelling the roles of various genes involved in the meiosis has been 

enriched by pioneering work in various organisms. In plants Arabidopsis thaliana is the model 

system to understand the various phenomenon due to its various desirable attributes. 

Compared to yeast, very less number of meiotic genes have been identified and characterized 

at molecular level in Arabidopsis. The major hurdle being- isolating the pure meiocyte 

population and redundancy in gene functions. 

With the rationale that if a gene is co-expressing with more than two known meiotic gene, then 

it is possibly be active in meiosis as well. We took help of Expression Angler tool to identify 

the co-expressing genes and shortlisted some of the candidate genes by filtering with certain 

parameters. 

After screening the knockout lines for these candidate genes, we have obtained some potential 

candidates that seem to be playing critical role in meiosis and gametophyte development. We 

went on the characterization of one of the candidate gene that is needed for the pollen 

development. We named the gene to be SHUKR (SKR) on the name of male fertility God 

(SHUKR; Sanskrit Shukranu = Sperm) of Indian mythology. 

SKR is a sporophytic recessive gene that is expressed only in anthers and is absent in other 

tissues. The knockout plants grow normally, except for the aborted pollens. On closer look we 

observe gene to be specifically expressing in the meiotic cells and are absent in the tapetum 

and other neighbouring cells. SKR expresses from mid prophase to early Uninucleate 

microspores and seems to be required for normal aperture formation by controlling the 

expression of Inaperturate1 (INP1). 
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Role of mitochondrial morphology and dynamics in Drosophila Embryogenesis 
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Mitochondria are semiautonomous bi-layered organelles of a eukaryotic cell, involved in many 

functions such as energy production, signaling and apoptosis. Mitochondria can be transported 

on microtubules towards either side and their localization has been shown to be important for 

survival of neurons. Mitochondria are very dynamic and can occur as small spheres or long 

reticular networks and their structure is regulated by dedicated fission and fusion machinery. 

Mitochondrial dynamics has been shown to play a role in regulation of primary cellular 

pathways that regulate cell fate, cell growth, proliferation, differentiation and apoptosis. Thus, 

mitochondrial morphology, dynamics and metabolism is likely to be regulated in a systematic 

manner in embryo development.. We are characterizing the distribution and dynamics of 

mitochondria during Drosophila embryogenesis using live imaging, photobleaching and 

photoactivation techniques. Mitochondria are polarized apico-basally in syncytial and 

cellularizing embryos. They are compartmentalized and not shared between syncytial pseudo 

cells and show restricted movement. During cellularization, mitochondria migrate towards 

apical side. The upward migration of mitochondria is most likely microtubule based and both 

kinesin and dynein motors regulate the same. Kinesin heavy chain knockdown leads to 

premature accumulation of mitochondria at the apical region. In dynein heavy chain 

knockdown mutants, the upward migration is obstructed. This redistribution is hampered also 

when mitochondrial fission is blocked in Drp1 knockdown. Remarkably Drp1 affects cellular 

alignment at the ventral furrow in gastrulation. These data lead us to test mutants of 

mitochondrial morphology, cytoskeletal remodelling and axis determination to understand 

mechanisms regulating mitochondrial distribution and dynamics during embryonic 

development. 
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Paternal Epigenetic Transgenerational Inheritance in Drosophila melanogaster 
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The interaction of an organism with its surrounding environment leads to changes in genome 

other than in the DNA sequence. Several studies indicate that these changes, although non-

genetic, are transmissible across several generations. This phenomenon is termed as 

transgenerational epigenetic inheritance (TEI). Majority of the studies till date have 

reported TEI via the female germ line or exposure in utero. However, recently TEI has 

also been observed via the male germ line. We are using D. melanogaster as the model 

system to understand the molecular mechanisms underlying paternal inheritance of 

epigenetic information. It has been shown that non-genetic factors such as chromatin marks, 

cytosine methylation, chromatin remodelers, lncRNAs, piRNAs, miRNAs, etc., acts as 

carriers of epigenetic information. A proteomics analysis of whole sperms of D. 

melanogatser done previously in our lab identified few putative protein targets, which we 

suspect are involved in the transfer of epigenetic information. Currently we are identifying 

the epigenetic factors using high-throughput sequencing techniques such as ChIP 

sequencing, MeDIP sequencing and RNA sequencing that may be involved in paternal 

transgenerational inheritance of various environmental experiences, e.g., infestation by 

parasitic wasps. We hypothesize that the regulatory elements and protein complexes that are 

now well known to convey the epigenetic memory mitotically could also be the means to 

pass on information. 
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A quantitative analysis of cell cycle phases and the EGFR signaling during early 

spermatogenesis in adult Drosophila testis 

 

Shambhabi Chatterjee, Bhavna Varshney, Samir Gupta and Krishanu Ray 

 

Tata Institute of Fundamental Research, Mumbai 

 

Transit amplification (TA) of the progeny of a stem cell often plays a crucial role in tissue 

maintenance and organogenesis. Unregulated TA could cause developmental defects and 

tumorous growth. Adult Drosophila testis is an excellent model system for studying the 

molecular cell biology of the TA regulation. Asymmetric division of a germline stem cell 

(GSC) at the apex of the testis produces a gonialblast and a GSC. Each gonialblast undergoes 

four mitoses within an encapsulation created by two somatic-lineage cyst cells (SCCs) derived 

from a pair of Cyst Stem Cells (CySCs). The SCCs do not divide and undergo extensive 

morphological changes during spermatogenesis. Secretion of the EGF ligand (spitz) from the 

germline cells activates EGFR signaling in the SCCs. It plays a significant role in regulating 

the germ cell proliferation. However, the cellular and molecular mechanism of the process is 

still uncertain. Also, the periods of germ cell divisions are also unknown. Here we present a 

systematic estimation of the germ cell divisions and ERK-phosphorylation (pERK) 

events, induced by EGFR signaling in the SCCs. Together the results indicate that the EGFR 

signaling is pulsatile, and it occurs during the G0/G1 phase of each of the germline cell 

cycle. These results provide new insight into the mechanism of cell cycle attenuation during 

the early stage of germline development through a periodic EGFR activation. 
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Deciphering the role of post-transcriptional gene regulation in dietary restriction-

mediated longevity in Caenorhabditis elegans 

 

 Shamsh Tabrez, Awadhesh Pandit, Vaibhav Jain and Arnab Mukhopadhyay 
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Dietary restriction (DR) is known to extend life span and delay the onset of age-related 

chronic diseases in a variety of organisms, from nematodes to higher mammals. In mammals, 

DR has been shown to have positive impact on debilitating diseases like type II diabetes, 

cancer, atherosclerosis and neurodegenerative diseases. The molecular mechanisms 

involved in DR-mediated longevity and health span extension is an intense area of research 

where studies using the nematode Caenorhabditis elegans has contributed immensely. In C. 

elegans, DR is attained either by diluting the amount of bacteria in the culture media or by 

using a mutant that has lower pharyngeal pumping leading to lower food intake (the eat-2 

mutants). In order to shed light on the mechanisms of DR, we studied the changes in the 

transcriptome in the genetic model of DR [eat-2(ad1116)] at different stages of adulthood. 

We observed significant upregulation of more than 3600 genes in eat2 (ad1116) compared 

to wild type, in an age-dependent manner. Concurrent with the upregulation of genes 

involved in multiple biological processes that may support increased life span, we found that 

genes involved in mRNA splicing are also significantly upregulated. In support of the 

requirement of splicing factors during DR, knocking down some of the splicing factors in 

eat2( ad1116) led to complete suppression of the increased lifespan. Increased splicing as 

well as alternative splicing of mRNA during DR may lead to higher chances of unproductively 

spliced mRNA, that may require higher levels of mRNA surveillance. Interestingly, we found 

that all genes involved in Nonsense-Mediated mRNA Decay (NMD) pathway were 

unregulated. Knocking down the NMD genes negatively affected increase longevity of DR 

animals. These results suggest that increased splicing, alternative splicing and NMD are 

required to support the dramatic changes in transcriptome during dietary restriction and 

contributes to DR-mediated lifespan extension. 
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An in vivo RNAi screen identifies Synaptojanin as a modulator of Hedgehog 

signalling during Drosophila wing development 

 

Shital Sarah Ahaley and L. S. Shashidhara 
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Hedgehog (Hh) signalling is a highly conserved signalling pathway used reiteratively in different 

contexts to contribute to the development of an organism. It is one of the most studied signalling 

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, an in vitro screen identified several RNA binding 

proteins (RBPs). 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. This study 

includes an in vivo RNAi screen done by knocking down RBPs using MS1096Gal4, enGal4 and 

ptcGal4 in Drosophila wing discs and scoring adult wings. To ensure that the wing phenotype is 

due to modulation of Hh pathway, the Gal4 lines were in Moonrat (Mrt) background, a dominant 

gain-of-function allele of hh with altered Hh signalling. The screen identified 57% of RBPs as 

positives. Knock-down of one of the positives Synaptojanin (Synj), an inositol-polyphosphate 5-

phosphatase, in the wing disc leads to ectopic venation in the adult wings with an enhancement 

of Mrt phenotype. Analysis of Hh targets upon Synj knock-down shows that decapentaplegic 

(dpp) expression domain increases in the wing discs, while knot (kn) expression pattern remains 

unaffected. hh expression also remains unaltered. Thus, Synj affects Hh signalling by increasing 

the expression domain of Dpp and perhaps thereby leading to aberrant Dpp signalling. 
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Constructing gene regulatory network for epidermal and sub-epidermal cell types of shoot 

apical meristem of Arabidopsis thaliana 

 

Shivani Bhatia and Ram Yadav 
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Elucidating the regulation of transcriptional programs that underlie development is essential for 

understanding the mechanisms of cell and tissue specialization in multi- cellular organisms. 

Arabidopsis shoot apical meristem (SAM) consists of hundreds of cells showing distinct 

identities and behavior. An important challenge is to decipher the gene regulatory networks 

(GRNs) that contribute to the formation of cell and tissue identity, by identifying the 

interactions among the regulatory elements and their cognate trans-acting factors. Here we 

present identification and characterization of transcription factors (TFs) from the stem cell niche 

of SAM epidermal and sub- epidermal cell types to build a comprehensive GRN. To 

systematically map the interactions between the TFs (proteins) and DNA elements, a robotics 

based Yeast- one-hybrid assay pipeline was developed. Furthermore, to detect automatically 

protein-DNA interactions in an unbiased manner, at large-scale, yeast growth intensity was 

measured in TIDY against uniformity. We identified ~250 protein-DNA interactions. In 

addition, we provide evidence for selected regulatory elements that drive gene expression in vivo 

where their upstream trans-acting factors are active. By building these GRNs for the SAM, we 

will be able to comprehend the intricacies involved in cell type specification in plants. 
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Understanding ALS using Drosophila tripartite synapse  
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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. 
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Eukaryotic cells are composed of membrane bound sub-cellular compartments each of which has 

a unique protein and lipid composition that is central to its function. Despite this, when cells 

respond to external stimuli, the chemical identity of the plasma membrane (PM) is altered. Many 

membrane receptors activate phospholipase C (PLC) during signalling, triggering changes in 

levels of several plasma membrane (PM) lipids including PI, PA and PIP2. It is widely believed 

that exchange of lipids between the PM and endoplasmic reticulum (ER) is required to restore 

lipid homeostasis during PLC signalling, yet the mechanism remains unresolved. RDGB is a 

multi-domain lipid transfer protein with a PITP domain (RDGB-PITPd). We find that in vitro, 

PITPd of RDGB binds and transfers both PA and PI. In Drosophila photoreceptors that 

experience high rates of PLC activity, RDGB function is essential for phototransduction. 

We find that the PI binding to RDGB-PITPd is essential for normal phototransduction; yet this 

property is insufficient to explain in vivo function. In RDGB mutants, PIP2 resynthesis at the 

PM following PLC activation is delayed and PA levels elevate. Thus RDGB couples the turnover 

of both PI and PA, key lipid intermediates during G-protein coupled PIP2 turnover. 
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Special AT-rich binding protein 1 (SATB1) is involved in altering the accessibility of 

different sites on chromatin to various transcription factors by governing the dynamic loop 

domain architecture of chromatin. Previous studies from ours as well as other groups have 

established SATB1 as a global chromatin organizer and gene regulator. SATB family of proteins 

has been shown to be conserved in vertebrates. However, orthologs of these proteins that 

integrate higher-order chromatin architecture with gene regulation have not been identified in 

invertebrates. Search for Drosophila proteins homologous to the various functional domains of 

SATB1 identified DVE as the closest homolog. DVE comprises of two homeodomains in the C- 

terminal half whereas the DNA-binding ability of SATB1 is attributed to presence of one Cut- 

repeat-containing domain and a homeodomain in its C-terminal half. N-terminal of DVE 

harbors a domain that is homologous with the N-terminal PDZ-like domain of SATB1. Due to 

these domain structural similarities we wished to test if the phenotypes of DVE and SATB1 

resemble each other in the Drosophila. To study the effects of ectopic expression of human 

SATB1 during development, we generated transgenic flies expressing full length SATB1 or 

specific SATB1 domains under the UAS promoter. Tissue specific expression of ectopic SATB1 

was induced using appropriate GAL4 drivers and its effects were studied by analyzing mutant 

phenotypes in the adult as well as larval stages. Our results reveal that similar to mis-expression 

of DVE, ectopic expression of human SATB1 is sufficient for negatively regulating Wingless 

expression in the developing wing disc. Additionally, the over-expression of DVE or the 

ectopic expression of human SATB1 induced by GMR Gal4 is sufficient to suppress the effects 

of over-expression of Wnt signaling components Dishevelled (DSH) and Armadillo (ARM) in 

the Drosophila eye. This suggests a functional overlap between Defective Proventriculus (DVE) 

and human SATB1, thus providing further evidence to establish DVE as an ortholog of 

SATB1 in Drosophila. Further, we demonstrate that ectopically expressed human SATB1 binds 

to multiple loci in the Drosophila genome. This study also embarks upon the identification of 

novel SATB1 interactions through screening for enhancers or suppressors of gain of function 

phenotypes observed due to ectopic expression of human SATB1 in the Drosophila eye. These 

results provide important insights into how the chromatin organizer SATB1 responds to signaling 

cues from diverse pathways. 
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Apoptosis-induced cell proliferation response in Drosophila atm mutant flies: a 

mechanistic study involving genome repair due to endogenous DNA damages. 
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Cells are prone to accumulate lot of endogenous DNA damages due to various cellular genomic 

functions associated with DNA replication and transcription. Cells put out replication stress, 

transcription coupled genome repair and classical DNA double-strand break repair (DDR) to 

mitigate the effects of such damages. It has been observed that most of the mutant organisms of 

DNA repair proteins are either embryonic lethal or show various kinds of developmental defects 

suggesting that these proteins are critically required for the normal development of an organism. 

It is interesting to understand the function of these repair protein at tissue level and kind of 

response elicited by tissue upon such internal DNA damages. To understand these 

processes, we employ Drosophila larval wing imaginal discs as a model system to study various 

cellular processes that mechanistically couple cell death with proliferation via a multitude of 

signaling pathways. The goal is to uncover the connectivity between genome repair and cell 

death/proliferation processes through cell-dependent as well as cell-autonomous signaling 

cascades. 

ATM is one of the few key apical kinases all higher eukaryotes employ to regulate the DDR in 

conjunction with cell death/proliferation responses. We have started looking at whole-fly atm 

temperature-sensitive mutants and trying to characterize the cellular and molecular basis of the 

observed mutant phenotypes. Our data suggests that atm mutant wing discs show an increased 

cellular apoptotic response, consequent to which the tissue exhibits compensatory proliferation of 

the neighboring cells. Interestingly we have found that proliferating tissue shows ectopic 

expression of P53 and wingless (mitogenic signals) which are the well-known players involved 

in the regeneration response of the imaginal disc. Surprisingly P53 is excluded from dying 

cells, but is upregulated in proliferating region. Currently we are working on the mechanism 

operating in such tissue homeostasis by studying the interplay of various signaling and other 

cellular pathways. 
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Aging is characterized by a progressive deterioration of biological processes and increased 

incidence of metabolic disorders, ultimately leading to death. It is a intricate process regulated 

by a complex interaction between genes and environment. Dietary Restriction (DR) is the only 

non-genetic intervention that has been found to increase longevity and delay the onset of age-

related diseases across the animal kingdom. However, the molecular mechanisms and genetic 

pathways that mediate DR have remained elusive. 

Caenorhabditis elegans has emerged as a powerful model system to study the molecular 

mechanisms of aging in general and DR in particular. Previous studies from our lab have 

identified a novel serine threonine kinase (drl-1) as an important mediator of nutrient 

signaling. Here we report the identification and characterization of a drl-1-like gene. DRL-2 is 

also a serine threonine kinase that shares 26% homology with DRL-1. Preliminary data shows 

that both DRL-1 and DRL-2 may work in the same pathway. Similar to drl-1 knockdown, RNAi 

knockdown of drl-2 also leads to a DR-like phenotype, with increased life span and decreased 

fat storage. Interestingly, a mutant of DRL-2 carrying a Pro to Ser substitution at 223rd amino 

acid shows a food-type-dependent life span extension. Additionally, using this mutant we are 

able to uncouple metabolism from life span extension. Our study has started to reveal a novel 

signal transduction pathway involved in DR-mediated longevity. 
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The bilaterian body plan consists of three axes, the anterior-posterior axis (AP), the dorsal-

ventral axis and the proximal-distal axis. Specification of the AP axis by HOX genes is one of 

the earliest steps in the development of an organism. It is known that these HOX genes express 

highly conserved homeodomain containing transcription factors which confer segmental identity 

along the APaxis which in turn translates to divergent morphology in the adults. HOX genes 

are known to play an important role in the patterning of the Central Nervous System 

(CNS) by controlling the proliferation, differentiation and apoptosis of Neural Stem cells along 

the AP axis. Deformed (Dfd) is a homeotic gene required for the development of 

maxillary segment morphology in the larval and adult head. It is known that Dfd is expressed in 

the epidermal, mesodermal and neural cells of the embryonic mandibular and maxillary 

primordia. Studies have found that a 3.2kb DNA fragment contains a Neural Autoregulatory 

Enhancer (NAE) which regulates the expression of Dfd in the embryonic central nervous system. 

This project aims to verify the binding of Dfd to a 608bp NAE subfragment which is shown to 

retain the primary regulatory function via Chromatin Immunoprecipitation (ChIP) assay. The 

consequence of deleting the NAE sequence by applying the CRISPR/Cas9 system to Drosophila 

is also studied. 
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The underlying principle which governs the patterning of the complex central nervous system 

(CNS) of multicellular organisms largely remains unclear. Hox genes (or Homeotic genes) play a 

pivotal role in the patterning of the CNS by providing positional identity to the cells along the 

anterior-posterior axis during the course of development in both insects and vertebrates. To 

understand the molecular mechanism behind it, Drosophila melanogaster has proved to be a 

useful model organism taking into consideration its short lifespan and the diverse genetic tools it 

can offer. One particularly interesting observation in the development of CNS in Drosophila is 

the apoptosis of neural progenitor cells (known as neuroblasts) in the abdominal region. Previous 

studies have shown that the expression of Hox gene, abdominal-A (abd-A) in a particular time 

window is responsible for limiting the number of neurons in the abdominal region through 

apoptosis. My work focuses on identifying the factors which regulate this abd-A gene at the 

genetic level. 
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Ayurveda, derived from Sanskrit word, (Ayus:life, Ved: Knowledge) is the oldest surviving 

medical system in the world. Inspite of this, there is little understanding of this ancient science 

in light of modern biology. Here, we have used one of the Ayurvedic formulation Madhuyashti, 

(Glycyrrhiza glabra), a perennial herb, which constitutes of glycyrrhizic acid, glycyrrhizin and 

glycyrrhetinic acid as its main components. It is used as laxative, demulcent, emollient, 

aphrodisiac and is reported to have anti-arthritic, anti-inflammatory response. All this points 

towards its possible role in regulating and influencing the immune system of the body. Present 

study was done to understand whether this ayurvedic drug actually influence innate immunity 

using Drosophila melanogaster as a model system, since it has an evolutionary conserved 

innate immune system to protect itself against pathogens. The fly model with its remarkable 

genetic and experimental maneuverability, provides an elegant system for studies in 

immunology specially in field of innate immunity. As part of initial study, we have reared flies 

from first instar stage on different concentration of Madhuyashti to determine the appropriate 

dosage for further study. It was found that higher concentrations caused developmental delay as 

well as pupal lethality and eclosion defects while 0.5% concentration was found to be most 

appropriate. Median life span of the adult flies eclosed was also affected at higher dosages. 

Drosophila innate immune response is mediated by Anti microbial peptides (AMP) secreted by 

Malpighian tubules and fat bodies in response to microbial infection via Toll- or Imd- 

pathway. We will be presenting the effect of Madhuyashti on expression of AMPs. 
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The anterior most part of the vertebrate brain, known as the forebrain consists of anatomically 

distinct regions such as the cortex, the hippocampus, the choroid plexus etc. The cortex which is 

a major part of the forebrain, is organized into six layers. During embryonic development, a 

common pool of neural stem cells (NSCs) present in the ventricular zone (VZ) first 

differentiate to form the neurons of the lower layers and then upper layers of the cortex. It has 

been reported in literature that ablation of 'Dicer'- an enzyme responsible for formation of 

microRNAs in the embryonic mouse cortex, caused marked decrease in the survival and 

differentiation of the upper layer neurons in the cortex, without affecting the NSCs population in 

the VZ. Recently, miR-92b was shown to negatively regulate the formation of Tbr2 positive cells 

in the VZ and miR17 has been demonstrated to regulate neurogenesis in the cortex of the 

developing mouse embryo. However, which microRNAs regulate the process of differentiation 

of each cortical layer, is not yet characterized. Using chicken as a model organism, we have 

observed that NeuroD is expressed in the sub ventricular zone (SVZ), while 'miR19b' - a micro 

RNA reported to knockdown NeuroD in the mouse, is expressed at high level in VZ and at 

low level in SVZ and the entire dorsal forebrain. When we over-expressed miR19b in the 

developing forebrain, we observed the ectopic expression of upper layer markers Mef2c and 

Cux2. In addition, the morphology of the ectopic miR19b expressing cells present in SVZ were 

similar to the upper layer neurons of the chicken forebrain. Thus, miR19b appears to be an 

important regulator of neuronal fate-specification in the chicken forebrain. 
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The wound-healing program is a complex biological process, where associations of different cell 

types, pathways and their effective communications with each other are necessary. In spite of 

decades of research on wound-healing, the basic questions “how do cells sense the injury” 

and “what are downstream wound-response pathways” remain elusive. We previously found 

that downregulation of caspase-8 is a natural phenomenon and one of the reporters of wound-

healing response, seen in injured epidermis. We also showed that epidermal knock out of 

caspase-8 is sufficient to initiate a signalling cascade that mimics the wound healing response 

in the absence of any tissue damage. The significance of caspase-8 downregulation could be 

understood by the fact that failure in this process leads to perturbed wound-healing, as observed 

in diabetic mouse wounds. These results also uncovered a non-apoptotic role for caspase-8 and 

suggest that the loss of this protein can fuel many processes that are critical for initiating 

wound-healing response. Our observations led us to inquire the mechanisms by which cells 

down-regulate caspase-8 in response to various wound signals. My in vitro data suggest that 

cells can sense the change in intercellular mechanical forces as one of the wound signals and 

downregulate caspase-8. Using in vivo and in vitro model systems, I also found that de-novo DNA 

methyltransferase (DNMT3a) plays an important role in the dynamic regulation of caspase-8 

promoter methylation during tissue repair. My results are consistent with the reports 

showing elevated DNMT activity leading to caspase-8 downregulation in various carcinomas. 

Overall my data suggest that changes in intercellular mechanical forces govern the 

methylation status of caspase-8 through DNMT3a activation. 
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A comprehensive Gene Regulatory Network (GRN) is essential for understanding any biological 

process in a given biological context. The critical components which define the efficiency of 

such GRN are namely, the identity of the various gene products involved and the functional 

relations between them. One approach towards building such a network would be to start with 

experimentally validated relationships between genes reported in published literature. Thus, we 

came up with BIGNET (Bibliomics Generated Network), a comprehensive network building tool 

that consists of a relational database containing nearly half a million functional interactions 

between vertebrate subphylum specific gene pairs extracted from the PubMed with a 

customizable and user-friendly Graphic User Interface (GUI). BIGNET uses a sentence 

alignment algorithm to extract the nature and hierarchy of the functional interaction between 

a gene pair. As opposed to most other network building tools that depend on co-occurrence 

of a pair of terms to predict relationships; BIGNET uses its sentence alignment algorithm to 

extract both nature and hierarchy of the functional interaction between a gene pair. The networks 

generated using BIGNET provide a systems level perspective of biological phenomena where the 

relationships between the constituent genes in the network are experimentally validated. We 

used BIGNET to gain novel insights about the genes involved in different context. In 

particular, a network created for Gremlin and further expanded for Six1 suggested that Six1 may 

be the transcriptional regulator of Gremlin downstream of Sonic Hedgehog signalling emanating 

from the ZPA of limb bud. For this relationship to hold true minimally Six1 and Gremlin must 

be expressed in overlapping domains adjacent to the Shh expression domain. Whole mount RNA 

in situ hybridization in chick indeed confirmed the same. Further, our initial data from over-

expression studies of Six1 in chick limb bud suggests developmental role of Six1 in accordance 

with the gene network, thus providing further credence to the hypothesis generated through 

BIGNET. Finally, though many network building tools have earlier been described in the 

literature, BIGNET stands out due to its user-friendly GUI, accuracy and the comprehensive 

insight it provides into functional interaction of gene pairs. 
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Sexually reproducing organisms are typically diploid though non-diploids such as polyploids and 

tetraploids exist in both plants and animals. Alterations in ploidy that occur spontaneously are 

tolerated well and thought to drive speciation in both plants and animals, but ploidy alterations 

when artificially induced in animals result in severe developmental defects and lethality. In 

contrast to higher organisms, non-diploid zebrafish survive to late larval stages despite the 

execution of a faulty early developmental program. Characterization of cell biological structures 

in such non-diploid zebrafish embryos reveal variations in supramolecular structures such as the 

mitotic spindle. The ability to vary mitotic spindle geometry may allow for buffering 

mechanisms in the initial large one-cell zygote when it encounters excess DNA as a result of 

ploidy variation. Ploidy induced modification of such supramolecular structures may affect cell 

shapes and sizes resulting in altered cell-cell interactions during embryonic phases when cell 

fate specifications occur. It is interesting to note that such cell biological alterations occur during 

the maternally controlled phase of development. Eventual lethality may be an additive effect of 

the early cell biological alterations and temporal deviations in activation of the zygotic 

transcriptional machinery which cause dosage compensation errors. Our work provides insight 

into the mechanisms diploid vertebrate embryos employ to link DNA content to the cellular 

and molecular machinery of cells in an embryo in a fundamental attempt to achieve complex 

patterning into a three dimensional organism 
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Individuals within populations show variability in life span and other aspects of age related 

performances based on several factors like nutrition, stress,environment, etc. The natural 

diversity in aging is a hallmark of organismal variation. Many studies have focused on the genes 

that impact aging although, now there are increasing evidences that epigenetic changes do 

regulate the aging process. To understand this aspect in more detail we started to look for the role 

of epigenetic factors that influence aging. Our results suggest that some of the PcG and trxG 

members accelerate or retard aging process in Drosophila melanogaster. PRC1 components Pc 

and Su(z)2 mutations enhance fly longevity and through using inducible UAS-GAL4 system we 

show that the presence of these components in fat body and not in muscle or brain tissues leads 

to aging in flies. This report highlights the importance of the tissue specific activity of global 

regulators that influence in determining the organismal lifespan. 
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The syncytial Drosophila embryo has an epithelial like plasma membrane (PM) with an apical 

like and lateral like membrane domains even in the absence of complete cells. Previous studies in 

lab showed polarized distribution of plasma membrane proteins like Bazooka, Peanut and Patj 

and the hexagon dominant membrane packing of epithelial like cells in Drosophila early 

embryogenesis. We are studying the role of the actin cytoskeleton in maintaining plasma 

membrane polarity and polygonal packing in Drosophila early syncytial and cellularisation 

stages. RNAi mediated knockdown, OvoD1 germline clone strategy and pharmacological 

inhibitors are used to generate embryo mutants for branched and bundled actin regulators such as 

Arp2/3, WASP and Rhogef2 and Diaphanous respectively. Our studies show that Bazooka and 

Peanut are delocalized in the XY plane of the plasma membrane of RNAi mediated knockdown 

of bundled actin mutant embryos. Patj distribution remains largely unaffected and reveals 

morphogenetic defects in branched and bundled actin mutant embryos. Polygon analysis showed 

a shift towards greater numbers of pentagons in branched and bundled actin mutant embryos. 

Short metaphase furrow canals and loose membrane are seen during syncytial stages for embryos 

mutant for RhoGEF2 RNAi. We are able to show actin cytoskeleton possibly plays an important 

role in the localization of Bazooka during early syncytial stages and maintains polygonal 

organization of epithelial cells in early Drosophila embryogenesis. 
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Endocytosis is a complex cellular process wherein extracellular nutrients and proteins present on 

the cell membrane are taken into the cell via membrane bound vesicles. While endocytosis has 

been implicated in a number of cell fate decisions, a careful characterization of this process in 

early mammalian development remains to be carried out. In order to bridge this gap in our 

knowledge, we utilized pluripotent mouse embryonic stem cells (mESCs) as a model system 

to study early developmental cell fate decisions. Using a combination of small interfering 

RNAs and pharmacological inhibitors, we observe that blocking clathrin-mediated endocytosis 

(CME) results in a decrease in pluripotency of mESCs. We further demonstrate that CME is 

essential for signal transduction downstream of Lif receptor (Lifr) in mESCs. This requires 

interaction between Lifr and a member of the AP2 adaptor complex, Ap2m1, which can be 

abolished by mutating a critical residue of Lifr. Together, our results demonstrate that CME is 

essential for the maintenance of mESC pluripotency via the Lifr/Stat3 signaling pathway. We 

propose that the process of endocytosis or vesicular trafficking plays a major role during cell fate 

decisions during early mammalian development 

  



  

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


