



PROFILE

I am interested to work on problems related to biophysics and soft matter. Our group at 
Department of Physics & Astronomy, NIT Rourkela is involved in the development and 
application of biomolecular simulation methods with a focus on macromolecular crowding 
and phase separation in living cells.


EXPERIENCE

Assistant Professor, NIT Rourkela — 2018–Present


Department of Physics and Astronomy, NIT Rourkela.


Postdoctoral researcher — 2015-2017


Physics Institute, University of Freiburg, Germany


Workgroup: Prof. Gerhard Stock


Research focus: Langevin modelling of biomolecular dynamics


Postdoctoral researcher — 2012-2015


Institute of Physical and Theoretical Chemistry, Goethe University Frankfurt, Germany 


Workgroup: Prof. Irene Burghardt


Research focus: Functional regulation of biomolecules


Ph.D — 2006-2012


Faculty of Biosciences , University of Heidelberg, Germany


Thesis title: Nucleosome Structural Stability and Mobility 


Thesis supervisor: Prof. Jeremy C. Smith


Master of Science - 2004-2006


Physics, Indian Institute of Technology Mumbai


Thesis title: The Effect of Hydrodynamic Interactions in the Escape Rate Theory of Polymers 
under Tension


Thesis supervisor: Prof. Anirban Sain


Bachelor of Science - 2001-2004


Physics, Presidency College, University of Calcutta


MITHUN BISWAS

Department of Physics and Astronomy, NIT Rourkela, 
Rourkela 769008, India


Phone: +91 6612462821 (O),+91 9655407766 (M)


Email: biswasm_at_nitrkl.ac.in, 


            mbiswas51_at_gmail.com



FELLOWSHIPS & AWARDS 

• Heidelberg Graduate School Fellowship at University of Heidelberg Germany, 2009. 


• CSIR-UGC Junior Research Fellowship (JRF) of University Grants Commission India, 2006.


• Graduate Aptitude Test in Engineering qualified, 2006 (All India rank 36).


• Visiting Student Research Programme (VSRP)  fellowship at Tata Institute of Fundamental 
Research Mumbai, 2005.


• National Scholarship and State Merit Award, West Bengal Board of Secondary Education, 
1999.


GRANTS RECEIVED


(Before joining NIT Rourkela)


• Project title: Langevin Modeling of Rare Biomolecular Processes


    Duration: 2016-2019


    Funding Agency: DFG, India  (Project written with Prof. Gerhard Stock)


TEACHING ACTIVITIES

Theory courses:


1. Statistical Mechanics (4 semesters, PG level)


2. Electrodynamics (3 semesters, PG level)


3. Heat and Thermodynamics (4 semesters, UG level)


4. Classical Molecular Simulations (Developed this elective course, 3 semesters, PG level)


Title of project
Role PI 
/Co-PI

No. Of 
scientist

Funding 
Agency

Duration
Amount 

of 
funding

1
Optimal Resolution to Model 
Protein Association Reactions 
in Crowded Environment

PI 2 DBT
18.01.2024-


17.01.2027

52.9 
lakhs

2

Investigation of structure and 
dynamics of active red blood 
cell-drugcomplex in a 
viscoelastic fluid using 
computer simulation

Co-PI 2 DBT
06.05.2025-


05.05.2028

35.43 
lakhs

3
Role of soft interactions in 
protein association reactions 
in crowded environment

PI 1 SERB

10.12.2020-


09.12.2023 
(completed)

26.9 
lakhs



Practical courses:


1. Physics Laboratory (UG level)


2. Computer Programming Laboratory (UG level)


3. Computational Physics Laboratory (PG level)


PHD STUDENT SUPERVISED

1. Sweta Pradhan, 2019 - continue (submitted)


2. Sanchari Chakrabarty, 2020 - continue


3. Rajendra Rath, 2021 - continue


4. Shashanka Sekhar Dash, 2024 - continue


SUPERVISION OF BACHELOR/ MASTERS THESIS

Graduated: 11 
Statistics after graduation: Pursuing PhD (4), Job (1), No information/ preparing for job (6) 


PROFESSIONAL ACTIVITIES

• Presented an invited talk entitled “Protein association in a crowded environment: Resolution 

of models and interactions” at ACS Spring 2025 (online mode) organised by the American 
Chemical Society during March 24-27, 2025.


• Organized a symposium (as convener) at NIT Rourkela entitled “Progress in High 
Performance Computing: Recent Developments and Challenges” during February 24-25, 
2024.


• Organized a BPS Networking Event (as convener) entitled "Crowd Control: Understanding the 
Role of Cellular Crowding – What We Know So Far!" along with Prof. Pramit Kumar 
Chowdhury from IIT Delhi on September 15, 2023.


• Presented an invited talk entitled “Optimal Resolution to Model Crowding Effects:Lessons 
from GB1 Dimerization” at a satellite meeting during EBSA Congress 2023, Stockholm, 
Sweden, July 31 - August 04, 2023.


• Attended YIM2020 at Mahabalipuram and presented a poster on “Accurate Prediction of 
Protein Dynamics from Markov Models: Long vs. Short Trajectories”


• Co-organizer of Heidelberg Graduate School Annual Colloquium, 2011. 

• Co-organizer of Biophysics of Chromatin 2009 workshop.

 


OUTREACH ACTIVITY

- Organized a seminar entitled “Physics of Life” for REC Campus High School Students on 

November 25, 2023.

- Presented a talk at CHSE Odisha Teacher's Training Program during December 9-13, 

2024.




PUBLICATIONS


1. S. Pradhan and M. Biswas, "Exploring Minimum Free-Energy Pathway of GB1 Dimerization 
with and without Crowders", J. Chem. Phys., 162, 225101 (2025).


2. S. Chakraborty and M. Biswas, "Insight into the Thermo-responsive Phase Behavior of P1 
Region of α-Synuclein using Atomistic Simulations", Physical Chemistry Chemical Physics, 
27, 5206 - 5214 (2025).

3. R. Rath, S. Pradhan, and M. Biswas, "Emergent Effect of Mixed Crowders on Protein 
Dimerization", (bioRxiv 10.1101/2025.04.27.650838, https://doi.org/
10.1101/2025.04.27.650838).


4. S. Chakraborty, N. Mishra and M. Biswas, “Effect of sequence variations on the phase 
behavior of a functional IDP fragment” (under review)


5. S. Pradhan, R. Rath, and M. Biswas, "GB1 Dimerization in Crowders: A Multiple Resolution 
Approach", J. Chem. Inf. Model. 63 (5), 1570–1577 (2023).


6. A Tiwari, S Pradhan, A Sannigrahi, A K Mahakud, S Jha, K Chattopadhyay, M Biswas, M 
Saleem, "Interplay of lipid-head group and packing defects in driving Amyloid-beta mediated 
myelin-like model membrane deformation", J. Biol. Chem. 299 (5), 104653 (2023)


7. S. K. Sahu and M. Biswas, "Modeling protein association from homogeneous to mixed 
environments: A reaction-diffusion dynamics approach", J Mol. Graph. Model. 107, 107936 
(2021).


8. M. Biswas, B. Lickert  and G. Stock, “Metadynamics Enhanced Markov Modeling of Protein 
Dynamics” , J. Phys. Chem. B, DOI: 10.1021/acs.jpcb.7b11800 (2018).


9. N. Schaudinnus, B. Lickert, M. Biswas, G. Stock, “Global Langevin model of 
Multidimensional Biomolecular Dynamics”, J. Chem. Phys. 145, 184114 (2016).


10. P. Mondal, M. Biswas*, T. Goldau, A. Heckel, I. Burghardt, “In Search of an Efficient 
Photoswitch for Functional RNA: Design Principles from a Microscopic Analysis of 
Azobenzene-linker-RNA Dynamics with Different Linkers”, J. Phys. Chem. B, 119 (34), 11275–
11286 (2015). [corresponding author]


11. T. Goldau, K. Murayama, C. Brieke, S. Steinwand, P. Mondal, M. Biswas, I. Burghardt, J. 
Wachtveitl, H. Asanuma & A. Heckel, “Reversible Photoswitching of RNA Hybridization at 
Room Temperature with an Azobenzene C-nucleoside”, Chemistry - A European Journal 21 
(7), 2845–2854 (2015). 


12. M. Biswas*, I. Burghardt, "Azobenzene Photoisomerization Induced Destabilization of B-
DNA", Biophys. J. 107 (4), 932-940 (2014). [corresponding author]


https://doi.org/10.1101/2025.04.27.650838
https://doi.org/10.1101/2025.04.27.650838


13. D. Rastädter, M. Biswas, I. Burghardt, "Molecular Dynamics Study of the Controlled 
Destabilization of an RNA Tetraloop Structure by an Azobenzene Photoswitch", J. Phys. 
Chem. B 118 (29), 8478–8488 (2014).


14. M. Biswas, J. Langowski and T. Bishop, "Atomistic Simulation of Nucleosomes", WIREs 
Computational Molecular Science 3 (4), 378-392 (2013).


15. M. Biswas, T. Wocjan, J. Langowski and J. C. Smith, “DNA Bending Potentials for Loop-
Mediated Nucleosome Repositioning” , EPL 97, 38004 (2012).


16. M. Biswas, J. Langowski and J. C. Smith, "Global Dynamics of Protein and DNA in 
Nucleosome Investigated by Molecular Dynamics Simulation", in From Computational 
Biophysics to Systems Biology (CBSB11) ed. by P. Carloni, U.H.E. Hansmann, T. Lippert, J.H. 
Meinke, S. Mohanty, W. Nadlar, O. Zimmermann, IAS Series, 8, 25-28 (2012).


17. M. Biswas, K. Voltz, J. C. Smith and J. Langowski, “Role of Histone Tails in Structural 
Stability of the Nucleosome”,  PloS Comput. Biol. 7 (12), e1002279 (2011).


18. S. G. Das, D. Pescia, M. Biswas, A. Sain, "Effect of hydrodynamic interaction on polymeric 
tethers", Phys. Rev. E 82, 041910 (2010).


ADMINISTRATIVE ACTIVITIES


Institute activities


#
Section/ Office/
Institute level 
Committee

From To Position Held Responsibilities

1
HPC Advisory 
Committee

20 Jul 
2023

20 Jul 
2024

Chair

HPC hardware and software 
procurement and upgrade, 
HPC maintenance and 
resource management

1
HPC Advisory 
Committee

15 Sep 
2021

19 Jul 
2023

Member
HPC hardware and software 
procurement and upgrade

2
Computer Center 
Purchase Committee

16 Jul 
2021

30 Jun 
2024

Member
Purchase under Computer 
Center

3
Hall Management 
Council

01 Jul 
2020

30 Jun 
2022

Asst. Warden, 
SD Hall

Asst. warden

4
Contact Tracing of 
COVID cases in halls

25 Mar 
2021

31 Dec 
2021

Chairman
Tracing contacts of COVID+ve 
cases in halls



Departmental activities 

PROFESSIONAL MEMBERSHIP


✦ Indian Biophysical Society 


✦ Biophysical Society (USA)


✦ American Chemical Society


✦ Indian Association of Physics Teachers


#
Section/ Office/
Institute level 
Committee

From To Position Held Responsibilities

1
Departmental 
Purchase Committee

01 Jul 
2022

continue Member
To manage departmental 
purchases

2
Direct Purchase, 
Imprest and GEM

01 Jul 
2022

continue
Professor-in- 
charge

To manage direct purchase 
made by department

3
Departmental 
Academic Committee

01 Jul 
2021

30 Jun 
2022

Member To manage academic matters

4
Time Table and 
Seminar

01 Jul 
2021

30 Jun 
2022

Professor-in- 
charge

To manage academic 
timetable and departmental 
seminars

5
Departmental task 
Force for COVID 
management

28 Sep 
2020

31 Dec 
2021

Chairperson
To coordinate student return 
to campus

6 PhD Programme
01 Jul 
2020

30 Jun 
2021

Professor-in- 
charge

To manage PhD student 
related matters

7
Departmental 
Research Committee

06 Jul 
2018

30 Jun 
2021

Member
To manage student and 
faculty research related 
issues

8
Departmental Website 
and Seminar

06 Jul 
2018

30 Jun 
2021

Professor-in- 
charge

To organize seminars and 
manage departmental 
website


