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EDUCATION

	2017
	Awarded PhD degree by University of Calcutta [09/03/ 2017]

	
	Title “Elucidating the changes in the chromatin structure of DREB protein coding loci during abiotic stress”, Supervised by

	
	Dr. Shubho Chaudhuri, Bose Institute, India.

	2016
	Submission of thesis to Calcutta University, India in Biotechnology [05/07/ 2016]

	2015
	Submission of pre-thesis synopsis to Calcutta University, India in Biotechnology [04/09/2015]

	2010
	M.Sc. In Plant Molecular Biology and Biotechnology [1st Class; A+ grade; marks: 72.4%], The Bose Institute and University

	
	of Calcutta, Kolkata, India [30/8/2010]

	2008
	B.Sc In Microbiology (Honours) [Class-Ist; Marks obtained-60.8% ], University of Calcutta, Kolkata, India [ 22/07/2008]

	2005
	Indian School Certificate Examination [Marks obtained: 69.8%]

	2003
	Indian Certificate of Secondary Education Examination [Marks obtained: 86%]





          PROFESSIONAL EXPERIENCE

	Positions held
	Name of the Institute
	Project Name/ Fellowship
	Supervisor/Mentor
	From
	To

	Faculty Fellow (Ramanujan Fellowship)
	University of Calcutta, Kolkata,
India
	Ramanujan Fellowship from ANRF
	     -
	08/12/2025
	       present

	Post-Doctoral Research
Associate
	University of Durham, Durham,
United Kingdom
	BBSRC LOLA
grant on SUMO code
	Prof. Ari Sadanandom
	02/04/2021
	 18/11/2025

	Post-Doctoral Research Associate
	University of Durham, Durham, United Kingdom
	BBSRC
divining roots
	Prof. Ari Sadanandom and Prof. Malcolm J.
Bennett
	23/03/2020
	01/04/2021

	Post Doctoral Fellow
	Ballygunge Science College,
University of Calcutta, Kolkata, India
	SERB- National Postdoctoral Fellowship
	Prof. Maitrayee Dasgupta
	08/05/2017
	07/05/2019

	Post Doctoral Fellow
	Ballygunge Science College,
University of Calcutta, Kolkata, India
	IUNFC
(India UK Nitrogen Fixation Centre)
	Prof. Maitrayee Dasgupta
	17/10/2016
	30/04/ 2017

	Senior Research Fellow
	
Bose Institute, Kolkata, India
	CSIR
Fellowship
	Dr. Shubho Chaudhuri
	01/09/2012
	   01/09/2015

	Junior Research Fellow
	Bose Institute, Kolkata, India
	CSIR
Fellowship
	Dr. Shubho Chaudhuri
	01/09/2010
	    01/09/2012

















PUBLICATIONS (published or accepted articles):

1. Roy, Dipan, Poonam Mehra, Lisa Clark, Vaishnavi Mukkawar, Kevin Bellande, Joop EM Vermeer, Raquel Martin Arevallilo et al. "Redox regulated Aux/IAA multimerization modulates auxin responses." Science389,eadu1470(2025).DOI:10.1126/science.adu1470 (First and co-corresponding author)
2. Banda, Jason, Shraboni Ghosh, Dipan Roy, Kishor D. Ingole, Lisa Clark, Eshan Sharma, Sumesh Kakkunath et al. "Elucidating tissue and sub-cellular specificity of the entire SUMO network reveals how stress responses are fine-tuned in a eukaryote. Science Advances 11 (35), eadw9153 (First and co-corresponding author)
3. Mudge, A.J., Mehdi, S., Michaels, W., Orosa-Puente, B., Shen, W., Tomlinson, C., Wei, W., Hoppen, C., Uzun, B., Roy, D., Hetherington, F.M., Topping, J.F., Sadanandom, A., Groth, G., Robinson, N.J., Lindsey, K., POLARIS is a copper-binding peptide that interacts with ETR1 to negatively regulate ethylene signaling in Arabidopsis, Plant Communications (2025), doi: https://doi.org/10.1016/j.xplc.2025.101432.


4. Ghosh, S., Mellado Sanchez, M., Sue-Ob, K., Roy, D., Jones, A., Blazquez, M.A. and Sadanandom, A., 2024. Charting the evolutionary path of the SUMO modification system in plants reveals molecular hardwiring of development to stress adaptation. The Plant Cell, 36(9), pp.3131-3144.

5. Mukkawar, Vaishnavi, Dipan Roy, Kawinnat Sue-Ob, Andrew Jones, Cunjin Zhang, Prakash Kumar Bhagat, Sumesh M. Kakkunnath, Sigrid Heuer, and Ari Sadanandom. "SUMOylation of OsPSTOL1 is essential for regulating phosphate starvation responses in rice and Arabidopsis." Frontiers in plant science 15 (2024): 1274610.

6. Srivastava M, Srivastava AK, Roy D, Mansi M, Gough C, Bhagat PK, Zhang C, Sadanandom A. The conjugation of SUMO to the transcription factor MYC2 functions in blue light-mediated seedling development in Arabidopsis. Plant Cell. 2022 Jul 30;34(8):2892-2906.

7. Roy, D., Sadanandom, A. SUMO mediated regulation of transcription factors as a mechanism for transducing environmental cues into cellular signaling in plants. Cell. Mol. Life Sci. (2021).

8. Ganguly P, Roy D*, Das T, Kundu A, Cartieaux F, Ghosh Z, DasGupta M. The Natural Antisense Transcript DONE40 Derived from the lncRNA ENOD40 Locus Interacts with SET Domain Protein ASHR3 During Inception of Symbiosis in Arachis hypogaea. Mol Plant Microbe Interact. 2021 Sep;34(9):1057-1070. doi: 10.1094/MPMI-12-20-0357-R. Epub 2021 Sep 29. PMID: 33934615. *Co-first Authors

9. Roy, D., Chakrabarty, J., Mallik, R. and Chaudhuri, S., 2019. Rice Trithorax factor ULTRAPETALA 1 (OsULT1) specifically binds to “GAGAG” sequence motif present in Polycomb response elements. Biochimica et Biophysica Acta (BBA)-Gene Regulatory Mechanisms, 1862, 582-597.
10. Paul, A., Dasgupta, P., Roy, D. and Chaudhuri, S., 2017. Comparative analysis of Histone modifications and DNA methylation at OsBZ8 locus under salinity stress in IR64 and Nonabokra rice varieties. Plant Molecular Biology, 95, 63-88.
11. Roy, A., Dutta, A., Roy, D., Ganguly, P., Ghosh, R., Kar, R.K., Bhunia, A., Mukhopadhyay, J. and Chaudhuri, S., 2016. Deciphering the role of the AT-rich interaction domain and the HMG-box domain of ARID-HMG proteins of Arabidopsis thaliana. Plant Molecular Biology, 92, pp.371-388.

12. Roy, D., Paul, A., Roy, A., Ghosh, R., Ganguly, P. and Chaudhuri, S., 2014. Differential acetylation of histone H3 at the regulatory region of OsDREB1b promoter facilitates chromatin remodelling and transcription activation during cold stress. PLoS One, 9, e100343.
Book chapter:

1. Bhagat, P.K., Roy, D., Sadanandom, A. (2023). Expression, Purification, and Enzymatic Analysis of Plant SUMO Proteases. In: Lois, L.M., Trujillo, M. (eds) Plant Proteostasis. Methods in Molecular Biology, vol 2581. Humana, New York, NY. https://doi.org/10.1007/978-1-0716-2784-6_9


 Projects completed:

“Epigenetic Reprogramming of the NIN locus during root nodule symbiosis “ SERB NPDF project 2017-2019

 Projects ongoing:
     
     “ Ramanujan Fellowship Nomination”  awarded by ANRF ( 08/12/2025-present)


AREAS OF EXPERTISE:

Biotechnology, Plant Molecular Biology, Redox Biology, Epigenetics



CONFERENCE POSTER PRESENTATIONS:
1. Epigenetic regulation involved in the expression of stress responsive genes in Oryza Sativa; Dipan Roy, Amit Paul and Shubho Chaudhuri (2012).81st Annual Meeting of the Society of Biological Chemists(India) & Symposium on Chemistry and Biology: The Two Weapons Against Diseases, Science City, Kolkata, India, 8/11/2012 to 11/11/2012

2. 	Epigenetic language for the expression of stress responsive genes in Rice; Dipan Roy, Amit Paul and Shubho Chaudhuri (2014). Keystone Symposia meeting on Chromatin Mechanisms and Cell Physiology, Oberstdorf Haus, Oberstdorf, Germany , 3/23/2014 to 3/28/2014.

3. SERB-ACS online research poster competition, 2021. The Science and Engineering Research Board (SERB) and American Chemical Society (ACS).

4. SUMO proteases: Key components of the SUMO machinery that confer both specificity and dynamics to the process of SUMO conjugation and deconjugation (2022). Dipan Roy, Ed Winstanley ,Sumesh Kakkunnatha, Shraboni Ghosh ,Miguel de-Lucas, Jason Banda, Anthony Bishopp , Andy Jones , Benedict Dirnberger, Kathryn Lilley, Malcolm Bennett and Ari Sadanandom International conference on Arabidopsis research, ICAR 2022, ICC Belfast, United Kingdom. June 20-June 24, 2022

CONFERENCE TALK:


1. Presented a talk titled “Redox regulated Aux/IAA multimerization modulates auxin responses” at the Society of Experimental Biologist’s 2025 Annual Conference, which took place in Antwerp, Belgium from the 8th-11th July 2025




AWARDS, PRIZES, FELLOWSHIPS

	Name of Award
	Awarding Agency
	Year

	CSIR NET PhD fellowship in Life Sciences (NET: National Eligibility Test)
	Council of Scientific & Industrial Research, India
	2010

	GATE PhD Fellowship
(GATE: Graduate Aptitude Test in Engineering)
	Ministry of Human Resource development (MHRD), Government of India
	2010

	National Post Doctoral Fellowship
	Science and Engineering Research Board (SERB), India
	2017

	Ramanujan Fellowship
	Anusandhan National Research
Foundation (ANRF), India
	2025




SUPERVISING AND MENTORING ACTIVITIES

	Name
	Master of Science Dissertation/ Project title
	Current Designation

	Ed Winstanley
	Using the novel vector pMDS1to investigate spatial expression patterns of the plant SUMO proteases
DESI1 and DESI3B
	Joined industry

	Jinia Chakraborty
	Characterization of a stress induced OsSAND domain protein- its role in DNA binding activity
	Pursuing PhD at Bose Institute(Division of Plant Biology), Kolkata,
India

	Neelam Maharshi
	Differential Acetylation and Tri-Methylation of Histone H3 at the Cis- Regulatory Elements (CREs) of OsDREB1a (1Kb upstream from Transcription start site) facilitates Chromatin Remodeling and Transcription Activation during Cold Stress.
	Pursuing PhD at Indian Institute of Science (Dept.
Of Biochemistry), Bangalore, India

	Soubhik Ghosh
	Dissecting the domain responsible for the Oligomerization of SAND domain containing protein in Rice
( DBT Rise project)
	Pursuing Msc in Zoology at Ballygunge Science College ; Kolkata, India




MEMBERSHIP
Society of Biological Chemists (India)
SKILLS AND TECHNIQUES
Protein techniques
· Isolation of multiple protein samples (both in mini and large scale)
· Protein purification

· Western blotting of proteins, Immunoprecipitation
· Oligomerization analysis and Gel Filtration chromatography
· Co-immuniprecipitation and post translational modification detection
RNA techniques
· Isolation of total and messenger RNA
· RT-PCR
· Northern blot analysis
· cDNA library
· Riboprobe based Northern blot for detection of antisense transcripts.

DNA techniques
· Isolation of plasmid and genomic DNA
· Southern Blot analysis
· General molecular biological techniques including cloning of DNA fragments
· Genomic DNA and cDNA library
· Yeast 2-hybrid library and screening
· Isolation of DNA/RNA from purified nuclei
· DNA methylation analysis by Bisulfite sequencing
Chromatin techniques
· Chromatin immunoprecipitation with both anti Histone antibodies and against transcription factors
· Micrococcal nuclease and DNaseI digestion of chromatin
· PCR and Southern Blotting based Nucleosome scanning assays
· MNase based indirect end labelling
· Histone Methyl Transferase Assays

DNA-protein interaction studies
· Electrophoretic mobility Shift Assays
· DNaseI footprinting
· Fluorescence quenching studies
· ​
RNA-protein interaction studies
· In vitro transcription and EMSA with in vitro transcribed RNA
· Ex vivo RNA pull-down assays and mass spectrometry.

Bioinformatics and biostatics:
· BLAST and multiple sequence alignments using ClustalW,
· Translation of Open reading frames by Expasy,
· Protein secondary structure prediction by PsIPRED; RaptorX; I-TASSER and Swiss Model,
· Analysis of conserved domains by Prosite.
· Microsoft Excel and Sigma plot In planta techniques:
· Transgenic generation by floral dip method
· Confocal microscopy
· Lateral root phenotyping

Research statement and Current Research Activities

I graduated from college with a B.Sc (Hons) degree in Microbiology and got enrolled for the “Integrated M.Sc-PhD programme in Plant Molecular Biology and Biotechnology” course organized by the Bose Institute. I completed my M.Sc from the Bose Institute and then joined Dr. Shubho Chaudhuri’s lab as a PhD student. The main goal of my PhD work involved characterization of the changes in the chromatin structure of a stress responsive transcription factor DREB1b (Dehydration responsive element binding 1b) implicated in maintenance of phenotypic plasticity in plants during the onslaught of abiotic stresses such as cold stress and salinity stress with the agriculturally important crop, rice. The research work led to the identification of the epigenetic gene regulatory mechanisms involving changes in histone H3 modifications at specific lysine residues at the core promoter and upstream region of the OsDREB1b locus. These findings essentially revealed the consequence of an intricate molecular pathway that can mediate changes in transcriptional states by epigenetic mechanisms, and we succeeded to understand this molecular pathway. A clue came in the form of a particular histone H3 modification mark (H3K27ac) that was specifically enriched at the OsDREB1b promoter during cold stress. H3K27ac is a footprint of the activity of Trithorax group complexes. The mutually antagonistic Polycomb group (PcG) and Trithorax group (TrxG) complexes are involved in the maintenance of stable, heritable gene repression and activation states respectively across kingdoms. The SAND (Sp100, AIRE1, NUDR, DEAF1,) domain containing protein ULTRAPETALA1 (ULT1) was thus envisaged to be a key player as it has been previously shown to antagonise the repressive effects of plant Polycomb group proteins, in particular the indispensable plant homolog of Drosophila E(z) protein, Curly leaf (CLF).The ULT1protein encodes a SAND domain putative transcriptional regulator and acts as a Trithorax group factor to control shoot and floral meristem activity in Arabidopsis. Whereas the SAND domain extensively characterized in animal system acts as a chromatin dependent transcriptional regulator present as a burgeoning set of domains in modular, chromatin associated proteins. I determined the biochemical properties of OsULT1 including the DNA binding specificity of this protein. Interestingly, I found that the native form of OsULT1 protein binds to the “GAGAG” repeat sequence whereas the reduced form of the protein lacks any sequence specificity for DNA binding. This was a very significant discovery as it was one of the first reports on how components of plant Trithorax group proteins are specifically recruited to chromatin. Moreover, as a larger picture, the sequence GAGAG is one of the cis motifs present in PREs that are recognized by Drosophila GAGA factor and Pipsqueak. Thus, binding of OsULT1 to GAGAG motif, along with a decrease in H3K27me3 at OsDREB1b locus that we found suggests that OsULT1 antagonises the repressive effect of PcG complex for transcriptional activation of OsDREB1b and indicates that the antagonistic functions of PcG and TrxG proteins and the mechanism of recruitment of these complexes to target loci are evolutionarily conserved for gene expression regulation across kingdoms (Roy, D. et al, 2019 Biochim Biophys Acta, 1862, 582- 597)

Additionally, I was actively involved in various other research endeavours of my lab that include:
(1) Characterization of the role of the AT-rich interaction domain and the HMG-box domain of ARID- HMG proteins of Arabidopsis thaliana. As an active research team member, I investigated the tissue specific expression of ARID-HMGs in Arabidopsis thaliana. I also investigated on the ability of ARID- HMG proteins to bend DNA by performing circularization assays in this study

(2) Elucidation of the histone modification and DNA methylation at OsBZ8 locus under salinity stress in IR64 and Nonabokra rice varieties. As a part of the research team, I was involved in the standardization of chromatin based techniques that included MNase indirect end labelling and nucleosome mapping and Chromatin immunoprecipitation assays.
After submission of my thesis to the University of Calcutta (July, 2016), I joined the Ballygunge Science College with Prof. Maitrayee Dasgupta as my mentor in the frame of an Indo-UK collaborative project entitled “Indo UK Nitrogen Fixation Centre” from October 2016 to April 2017. During, this period I was also encouraged by my mentor to apply for the competitive National Post-Doctoral Fellowship (NPDF) awarded by the Science and Engineering Research Board (SERB) of India. SERB NPDF is a recent initiative taken by the Government of India,

where candidates are encouraged to submit their own projects if a scientific organization agrees to host the candidate. Therefore, I wrote my own project entitled “Epigenetic reprogramming of the NIN locus during Root nodule symbiosis” and submitted the project to SERB and was awarded the highly competitive National Post-Doctoral Fellowship grant (PDF/2016/001449). During the tenure of this work, I have had the rich experience of working on RNA-protein interactions and working on a completely different biological context involving bacterial infection induced ab-initio development as compared to my PhD work that involved work on plant abiotic stress response and in this research tenure we were able to deduce how a lncRNA interacts with a chromatin modifier from the TrxG of proteins, ASHR3 to modulate its own chromatin configuration ( Ganguly et al, MPMI 2021).

I was  engaged in research work at Durham University, Durham, United Kingdom as a Post-Doctoral Research associate under the supervision of Prof. Ari Sadanandom for almost six years. During my tenure, I have studied how the plant post translational modification, SUMO (Small Ubiquitin like Modifier) can act as dynamic post translational modification to modulate the function of its target proteins (Banda, Jason, et al. "Elucidating tissue and sub-cellular specificity of the entire SUMO network reveals how stress responses are fine-tuned in a eukaryote." bioRxiv (2025): 2025-04). Moreover, I played the instrumental role in the characterization of how change in redox modulate the repressive functions of the key auxin signalling Aux/IAA protein, IAA3/SHY2. My findings elucidates how ROS regulated modulation of the repressive functions of IAA3/SHY2 allows plants to fine tune their lateral root developmental program according to the status of available soil water and contributes to shaping root system architecture (D. Roy et al., Science10.1126/science.adu1470 (2025)).This study also provides insight on how ROS and phytohormone signalling can intersect to shape plant adaptive responses to water.

At the present stage, within the broader domain of the Ramanujan Fellowship , as a faculty fellow at  University of Calcutta, I am trying to decipher how ROS acts both as a developmental and stress signalling cue during the process of nitrogen fixation.
