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Editor’s Note

Dear Readers,

Working towards a greener planet, both India and France are undertaking important steps to push their 

commitments on global climate change. The two countries alliance is working closely on generation of solar 

& renewable energy. To give greater visibility to their efforts, both nations have launched “2021: Year of 

Indo-French alliance towards a Greener Planet” with objectives to strengthen Indo-French cooperation in 

sustainable development and to increase the effectiveness of actions in favour of global environment 

protection.

Amid ongoing mass vaccination, another wave of COVID 19 infection forced both the nations to 

reintroduce partial lockdowns in containment zones as India & France battle a sharp rise in infections in 

recent weeks. However, despite the challenges and restrictions due to this pandemic, CEFIPRA has been 

able to maintain an impressive level of scientic activities and to increase convergence of views for bilateral 

scientic cooperation in the research areas of sustainable technologies & global environment protection.

In this issue, we continue our efforts to showcase research achievements of CEFIPRA supported projects in 

the area of Astrophysical Plasma Physics, LHS:-Identication of Molecular Sensors and Avionics etc.

During the last quarter, The Centre supported an Indo-French CEFIPRA Astronomy Meeting on 

“Galactic and extragalactic universe in the era of new-generation radio (SKA and pathnders)/IR 

Optical(MSE) facilities” held during 22-26 March, 2021 at Indian Institute of Astrophysics, Bangalore 

This issue also includes some glimpses of recently organized CEFIPRA webinars on “Opportunities for 

Indo-French S&T partnerships” for scientists, researchers and students from various research institutions 

of India and France. 

I hope that you will enjoy reading this issue of our newsletter. I wish all the readers a safe and healthy life. 

Happy reading!

Dr. Purnima Rupal
Director, CEFIPRA
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A SENSOR FOR
MICROTUBULE MODIFICATION

Microtubules are cytoskeletal laments made of tubulin 

proteins. Microtubules perform a variety of cellular 

functions such as chromosome segregation, intracellular 

cargo transport, or maintaining cell shape and 

intracellular organization. Microtubules exist in various 

biochemical forms by the virtue of site-specic 

modications that occur on the tubulin proteins.

These modications are key in directing the tasks 

performed by microtubules in cells. Over the past two 

decades, great progress has been made in characterizing 

tubulin modications. However, understanding these 

modications act cells has remained a challenge because 

there were no tools that can mark them in living cells. The 

Bangalore team (Sirajuddin Lab) in collaboration with 

Orsay team (Janke Lab) decided to overcome this 

shortcoming. 

“At the beginning of the project mutual visits helped 

understand our respective team strengths and 

capabilities. This aided in customizing the workow 

between our teams, sharing reagents and exchange of 

data. Therefore, an important element in bringing fruition 

to this project is the collaborative visits funded by 

CEFIPRA” says Minhaj Sirajuddin.

Researchers from the Bangalore and Orsay teams devised 

a method to design synthetic proteins, known as 

nanobodies, which can bind specically to modied 

microtubules. These nanobodies are similar to antibodies 

made in our body as defense mechanism against 

pathogens. However, unlike antibodies, the nanobodies 

Molecular sensors help study cellular components inside living 

cells without altering cell environment. Researchers from 

inStem, Bangalore and Curie Institute, Orsay report a 

microtubule sensor, which will help studying microtubule 

cytoskeleton function and identication of new cancer 

therapeutic drugs.

are smaller in size and easily amenable for protein 

engineering. A nanobody, when coupled with a uorescent 

molecule, can also serve as a detection tool, called sensor. 

What the two teams have developed and validated is a live 

cell sensor against tyrosinated form of microtubules - a 

unique microtubule modication that is already known to 

be important for cell division, and intracellular 

organization. 

The tyrosination sensor is the rst tubulin nanobody - or 

sensor - that can be used to study the dynamics of 

microtubule modications in living cells. CEFIPRA 

researchers have shown the application of this sensor in 

studying small-molecule compounds that target 

microtubules. These chemicals are frequently used as 

anti-cancer drugs. Thus, the tyrosination sensor will 

facilitate studying microtubule functions for many 

researchers and will aid identifying new drugs of 

therapeutic value. 

Reference:
Kesarwani S., Lama P., Chandra A., Reddy P. P., Jijumon A. S., 

Bodakuntla S., Rao B. M., Janke C., Das R., Sirajuddin M. (2020) 

Genetically encoded live cell sensor for tyrosinated microtubules Journal 

of Cell Biology. Oct 5;219(10): e201912107. https://doi.org/10.1083/ 

jcb.201912107

Resources:
The sensor plasmids are available from Addgene for non-commercial 

research use.

https://www.addgene.org/search/catalog/plasmids/?q=a1ay1

For commercial application please contact

minhaj@instem.res.in

MINHAJ SIRAJUDDIN CARSTEN JANKE
(Institut Curie)(inStem)
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Pulsars slow down by expending large amount of 

rotational kinetic energy as magnetic dipole radiation. The 

major part of the spin down energy goes into non-thermal 

X-rays and gamma-rays. For emission to operate 

efciently, the presence of strong multipolar elds on the 

stellar surface is essential. However, so far, these elds 

and the particle composition of the magnetosphere are 

poorly constrained even by the wealth of multi-wavelength 

observations available nowadays. Nevertheless, it is 

widely accepted that this magnetosphere is lled with a 

relativistic electron/positron pair plasma, maybe also 

protons and ions. Moreover, thanks to recent advances in 

numerical simulations, a basic self-consistent picture of 

the magnetosphere has emerged.

The group of Jérôme Pétri, Maître de conférences at the 

observatoire astronomique de Strasbourg, has developed 

numerical tools to model the pulsar magnetosphere and 

its emission mechanisms, taking into account special and 

general relativistic effects by improving several algorithms 

to simulate ideal and dissipative pulsar magnetospheres 

in full 3D. We also design a test particle code to properly 

address acceleration processes around strongly 

magnetized rotating neutron stars, using realistic eld 

strengths, placing us at the forefront of particle dynamics 

in such environments. The model is now mature to 

implement plasma and radiation effects to be matched 

with multi-wavelength observations. Prof. Dipanjan Mitra, 

at NCRA, Pune, is an expert in performing and explaining 

the radio observations as well as in providing radiation 

Pulsars are fast rotating and highly magnetized neutron stars, emitting 

a broadband electromagnetic radiation ranging from the radio 

wavelength up to the gamma rays. Even if discovered more than fty 

years ago, our understanding of their emission mechanisms continues 

to be one of the most challenging problem in theoretical astrophysical 

plasma physics.

physics that needs to be considered in our model.

We developed observational techniques for analysing 

pulsar data from radio and X-ray telescopes. In particular 

we developed software for analysing the radio polarization 

data. Studying pulse proles and polarization properties 

reveals extremely useful to give unprecedented insight into 

the magnetospheric emission physics, unveiling the 

stellar surface magnetic topology. We made signicant 

progress in understanding the location of the pulsar radio, 

X-ray and gamma-ray emission. Our results provided a 

signicant insight into the presence of offset magnetic 

dipole. More generally speaking, non-dipolar magnetic 

elds on the surface of neutron stars are essential for 

explaining simultaneously the radio and thermal X-ray of 

for instance the pulsar named B1133+16 [1].

Last but not least, we identied several interesting 

millisecond pulsars [2] and two dozen of young pulsars to 

which to apply our ideas. With our new technique, we 

expect to severely constrain the geometry of the radio-loud 

gamma-ray pulsar population and to rmly localize the 

associated photon production sites.

Our Indo-French collaborative work supported by the 

CEFIPRA grant 5904-1 lays down the foundation for a 

better understanding of fundamental theoretical issues 

about neutron star electrodynamics in an unprecedented 

regime of strong gravitational and electromagnetic eld. 

Upcoming observations of X-ray polarization (XIPE) and 

the next generation of radio (SKA) and Cerenkov (CTA) 

PROF. DIPANJAN MITRA MR. JÉRÔME PETRI
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NEUTRON STAR RADIATION MECHANISMS
REVEALING THE

National Centre for
Radio Astrophysics (TIFR)
Pune

Université de Strasbourg
Observatoire astronomique de
Strasbourg, CNRS
Strasbourg



telescopes promise to open a new exciting era to 

investigate more deeply neutron stars.

[1] J. Pétri and D. Mitra, “Joint radio and X-ray modelling of PSR 

J1136+1551,” MNRAS, vol. 491, pp. 80–91, 2020.

[2] O. Benli, J. Pétri, and D. Mitra, “Constraining millisecond pulsar 

geometry using time-aligned radio and gamma-ray pulse prole,” 

A&A, 2021.

Cartoon illustration of a pulsar magnetosphere showing possible location of radio and gamma ray  emission.
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Thirty-Fourth STIP Forum Lecture was held virtually and organized by Vigyan Prasar on : 24 March 2021.

Dr. Abhay Jere, Chief Innovation Ofcer, Ministry of Education, Government of India was invited as speaker and

Dr. Nakul Parashar, Director, Vigyan Prasar as convener. Dr. Jere is committed to popularizing the need for innovation 

and entrepreneurship amongst Indians spoke on “Building Innovation Ecosystem in Educational Institutions”. 

CEFIPRA has been a partner in Science, Technology and Innovation Policy (STIP) forum lectures, along with other 

scientic institutions housed in the India Habitat Centre, Lodhi Road, New Delhi. He spoke extensively on the mind set 

up which needs to be changed starting from the root level. He also highlighted the issue related to parameters used to 

measure the innovation in educational institutes, research institutes and industries.



I am delighted to share my experience in a recently 

culminated CEFIPRA project, “Reactive programming and 

compilation for the REDEFINE manycore”. Let me start by 

briey explaining the objectives of this project to set to 

context the interactions between the French academia, and 

industry, and the counterpart Indian academia, and industry. 

Reactive programming relates to developing applications for 

autonomous systems, wherein you must react to an event 

within a specied deadline. Compilation is the process of 

translating the application specication into a set of 

instructions that will be performed by a processor in 

deterministic time. REDEFINETM is a manycore processor 

from Morphing Machines, in which tasks are scheduled as 

per the time-criticality of the application. An unique feature 

of task execution in REDEFINE is that tasks are spatially and 

temporally isolated, and this is what brings in determinism in 

the execution of reactive applications.

PROF. S. K. NANDY
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AND COMPILATION FOR THE REDEFINE MANYCORE
REACTIVE PROGRAMMING

In this project, we were introduced to reactive applications 

for avionics by our French industrial partner SAFRAN. The 

French side academic partner INRIA participated by 

providing the necessary expertise in compilation 

techniques to specify a reactive application in Heptagon 

and lower it to OpenCL for downstream generation of 

executables for REDEFINE. Here is a schematic of the 

OpenCL compilation ow:

CAD, Department of Computational and Data Sciences, IISc
Bangalore

Kernel function
(OpenCL C)

Clang's OpenCL C
frontend

Single workitern kernel
function(LLVM IR)

OpenCL C built-in
function linkage

Pocl workgroup function
passes

Workgroup function with
parallel workitern
loops(LLVM IR)

REDEFINE HyperOP
Generator

Linked single workitern
kernel function

(LLVM IR)

LLVM REDEFINE
backend(Modified RISC-V) REDEFINE Executable

Compilation stage

stage Inpur/Outpur



Morphing Machines, the participating Indian fabless 

semiconductor company provided insights into the 

internals of REDEFINE so that executables for reactive 

applications could be executed on the REDEFINE ISA 

(Instruction Set Architecture) simulator. Indian Institute 

of Science being the Indian academia participating in 

this consortium, for me it was an exciting experience to 

identify and develop the necessary microarchitectural 

support on REDEFINE for the compilation of reactive 

and safety-critical applications. In additional to the 

various interactions between the Indian and French 

teams over electronic media, the benets of face-to-

face meetings between the two teams cannot be over 

emphasized. The support for mobility in CEFIPRA 

projects in an essential component to build successful 

collaborations, especially when we build upon the 

complementary strengths of the teams. This was 

indeed very true for this project.  

An important fallout of this research is its relevance and 

timeliness for the emerging scenario for applications of 

Smart Cities, Smart Transportations, and Industrial 

Automation. Increasingly, applications from such 

domains are event triggered, and the need to “compile 

reactive applications” cannot be ignored. Also, with the 

heterogeneity of platforms on which reactive 

applications will be supported on the rise, a 

compilation methodology as pursued in this 

consortium can easily be integrated into emerging 

compilation frameworks  like MLIR. 

We owe our success in the project to CEFIPRA, who 

provided the necessary funding to support the research 

team at the Indian Institute of Science, at Morphing 

Machines, and at INRIA Paris, and for procuring 

necessary hardware and software required in the 

project.  CEFIPRA facilitated mobility of our 

researchers to meet with, and directly interact with the 

French partners. Our key collaborators from SAFRAN 

and INRIA include NEUMANN Francois, BAUFRETON 

Philippe, Marc POUZET, and Dumitru Potop-Butucaru.  

We acknowledge the role of CEFIPRA in enabling such 

collaborations in the state-of-the-art. We thank all our 

collaborators, and the research team for their 

contributions to the project.
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Some of the major strands were as follows. In a series of 

works, various reinforcement learning algorithms for 

Markov decision processes that exhibit optimal 

threshold policies or are amenable to Whittle index 

polocies were developed, with special focus on the 

problems of scheduling web crawlers and resource 

allocation in Heterogeneous Networks (HETNETs) in 

wireless communications. Another major e ort was on 

opinion shaping models in social networks, both on nite 

and innite horizons, the latter again borrowing ideas 

from reinforcement learning. Yet another signicant 

strand concerned caching and optimal local storage in 

peer-to-peer networks. Work on Age-of-Information (AoI) 

aware resource allocation was also initiated.

Another focal area was analyzing and estimating 

network characteristics. This included a study of 

persistence of Jordan centre of the network under 

changes in topology, clustering with advice, Markov 

Chain Monte Carlo methods for estimating network 

averages and rumour source detection, etc. Further work 

This project was supported under a special call for joint projects by 

CEFIPRA and INRIA, France, with PIs Prof. Vivek Borkar of IIT 

Bombay and Dr. Konstantin Avrachenkov of INRIA Sophia Antipolis. 

Co-PIs from India were Profs. Nikhil Karamchandani, Sharayu 

Moharir from IIT Bombay and Prof. Neeraja Sahasrabudhe from IISER 

Mohali. Co-PIs from France were Drs. Eitan Altman and Marc Lelarge 

from INRIA Paris. The project was pitched at the intersection of 

machine learning and network science, two areas that have seen an 

explocive growth in recent years. It had multiple strands 

encompassing modelling, inference and optimization problems on and 

for networks and the corresponding algorithms, drawing upon tried 

and tested ideas from machine learning.

on algorithms for and on networks includes distributed 

optimization algorithms on networks, adaptive sampling 

for clustering and mode estimation, a stochastic game 

related to a blockchain model, and analysis of Google's 

PageRank algorithm. Foundational work on two basic 

ingrediants of network algorithms, stochastic 

approximation and urn models, was also carried out.

In a major modelling and analysis exercise, a dynamic 

choice model with graphical constraints was proposed 

and analyzed, exploiting its analogy with a vertex 

reinforced random walk.

The work was enabled through visits of Drs. 

Avrachenkov and Altman to India and Profs. 

Karamchandani and Sahasrabudhe to France, followed 

up by regular interactions via cybermedia. Ph.D. 

students from both sides were also involved and a Ph.D. 

student from IIT Bombay, Dr. Suhail Mohmad Shah, 

made a very fruitful visit to INRIA Sophia Antipolis under 

this project.
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MACHINE LEARNING FOR NETWORK ANALYTICS
PROJECT REDEFINE

PROF. VIVEK S. BORKAR DR. KONSTANTIN AVRACHENKOV
Indian Institute of Technology
Bombay

Inria
Sophia Antipolis
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The meeting of the Review Committee for evaluation of progress of ongoing and completed projects under

DST-Inria-CNRS Targeted Programme along with projects of DST-CNRS Targeted Programme was held on

21 January, 2021. The meeting was attended by six area experts and representative of DST along with CEFIPRA 

ofcials. A total of 12 Indian PIs gave presentations on progress of their ongoing and completed projects.

thThe 13  meeting of the Finance Sub-Committee was held at CEFIPRA, New Delhi on 25 Feb., 2021 to discuss the 
thmatters related to Action taken of the 12  FSC, Grant-in-Aid of the Centre and other nance and administration related 

matters. The Committee was chaired by Shri Vishvajit Sahay, Joint Secretary and Financial Adviser, DST. Members 

present were the representatives from DST, French Embassy, Director CEFIPRA with other staff members.
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On the occasion of International Women’s Day (08 March 2021), Dr. Purnima Rupal, Director, CEFIPRA was invited to 

deliver a popular science webinar on “Impact of Pandemic on Women’s Work Life” organized by Indian Women 

Scientists Association (IWSA) and Board of Research in Nuclear Sciences (BRNS-DAE) in association with Amity 

Institute of Nanotechnology, Amity University.

Dr. Purnima Rupal, Director, CEFIPRA was invited to deliver a 

talk on “Developing research partnerships with French 

research and academic institutes” by Director, Institute of 

Science, BHU on 01 March 2021. This lecture was attended 

by students, researchers and faculty members interested in 

research collaboration with France in the areas of Articial 

Intelligence, Quantum Computing and Complex Systems, 

Clean and Green Energy, Environmental Hydrology, Remote 

Sensing and GIS, Nanotechnology, Structural Biology, 

Synthetic Biology, Natural Resources from Plants, 

Agronomy and Food Process, Marine Sciences etc.
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CEFIPRA Webinar on Opportunities for
Indo-French S&T Partnerships

CEFIPRA organized virtual interactions for scientists, researchers and students from various research institutions of 

India and France through webinars- “Opportunities for Indo-French S&T partnerships” on 17 & 18 March 2021. 

Around 170 participants from both the countries attended this online event. CEFIPRA presented the overview of 

various activities & programmes of the Centre. Among the participants, Dr. Indranil Chattoraj, Director, CSIR-

National Metallurgical Laboratory, Dr. Ayyappanpillai Ajayagosh, Director, CSIR NIIST - Ofcial, Dr. Sanjay Kumar, 

Director, CSIR-Institute of Himalayan Bioresource Technology, Prof. Pascal Maussion, Toulouse INP, Dr. Edmond 

Rock, Research Director, INRAE and other attendees from Indian Institute of Science Education and Research - 

Mohali, ICAR-Indian Institute of Soil Science, Bhopal, CSIR-Central Glass & Ceramic Research Institute, CSIR-

National Environmental Engineering Research Institute, Nagpur, IIT Bhilai. IISER Bhopal, CSIR-IMMT, CSIR-

NISTADS and IIT Jammu proposed the preferred areas for Indo-French S&T collaboration. Director, CEFIPRA 
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highlighted that the Indo-French Year of the Environment over the period 2021-2022 would be based on ve main 

themes: environmental protection, climate change, biodiversity conservation, sustainable urban development, and 

the development of renewable energies and energy efciency.

During the discussion, the participants interacted and shown keen interest for collaborative research on following 

areas:

• Agriculture, (Soil Health and its assessment, Agronomy)

• Climate and atmospheric change

• Remote Sensing/analytics

• Sustainable Technologies

• Biotechnology in natural products

• Health (Cancer Research)

• Articial Intelligence and Machine Learning

Seminar Indo-French CEFIPRA Astronomy Meeting
More than 34 speakers from India and France institutes/organizations deliberated on various aspects of the Galactic 

and extragalactic universe in the era of new-generation radio (SKA and pathnders)/IR Optical (MSE) facilities. This 

virtual seminar was a part of the celebration of the Golden Jubilee (50 years) Commemoration Year of the DST and 

the Indian Institute of Astrophysics (IIA) and attended by more than 80 participants from France and India. Director 

CEFIPRA also attended this virtual seminar and presented the talk on “The Role of CEFIPRA: Shaping Indo-French 

S&TI collaboration” during the inaugural session on 22 March, 2021.

The virtual seminar meeting objective was to deliberate on the new-generation radio/IR/optical facilities. These 

facilities are expected to advance scientic communities understanding of a wide variety of objects from galactic 

compact stars up to the most distant galaxies, exo-solar planets, galactic chemical evolution, large scale structures 

in the extragalactic sky, and the origin and evolution of primordial galaxies and the magnetic elds in the Universe. 

The upcoming 3D and multi-object spectroscopy, photometry, and imaging using radio/IR/optical telescopes (for 

e.g. BLUE-MUSE, LSST, TMT, Euclid, 4MOST, WEAVE, SKA) with their large eld of view, high sensitivity, and large 

spatial and spectral resolution would be provided complementary multi-wavelength data and maximize the 

scientic output. CEFIPRA supported this virtual seminar addressing the forefront scientic goals and discussion on 

the synergies between various upcoming and new-generation facilities by bringing the Indian and France scientic 

community related to this area together and build-up collaboration. Existing low-frequency SKA pathnders 

(LOFAR, ASKAP, u-GMRT) and IR/optical facilities (MUSE, HST, ALMA, IRAM) are already providing a large survey 

data with spectral, morphological, and red-shifts catalogs, that could be used to investigate the above-mentioned 

science goals and effectively help the users community for the future generation facilities like the MSE, BLUE-

MUSE, TMT, and SKA. 

The conference was also aimed to highlight the support activities being carried out by the National Astronomical 

societies and CEFIPRA to support women in STEM careers viz. Ph.D., postdocs, and early career researchers. 

Following topics were deliberated during week long seminar:

• Cosmo-chemistry by chemical tagging of stars and the study of abundances in stars and the associated 
nucleosynthesis.

• Galactic (stars, young stellar objects, and ISM

• Nearby galaxies
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• HI studies of galaxies

• Clusters of galaxies

• AGNs

• Primordial galaxies and cosmology

• Primordial magnetic elds

• Discussions on synergies with current and future facilities

• Large scale survey

During 22-26 March, 2021 at IIA Bangalore



Cancer is one of the most lethal malignancies. Exosomes, which 

are released by multiple cell types, such as cancer cells, contain 

functional biomolecules (including proteins, nucleic acids and 

lipids) that can be horizontally delivered to recipient cells . 

Exosomes act as the most prominent mediator of intercellular 

communication and can regulate, instruct and re-educate their 

surrounding microenvironment and target specic organs . 

Contamination of exosome preparations with non-exosome 

proteins can lead to incorrect conclusions about exosome 

biological activity. The scarcity of tumor-derived exosomes and 

microvesicles relative to those originating from healthy cells, 

their overlap in size with other nanoscale objects present in 

clinical samples, and the short half-life of protein surface 

markers once removed from the body further complicate these 

measurements. While next-generation deep sequencing (NGS) 

provides fast proling of miRNA or other biomarkers in biological 

uids, including from exosomes, liquid biopsy sample 

preparation is sometimes crucial to reliably differentiate between 

diseased and healthy patients. The characterization of tumor 

derived Exosomes for different cancer cells is very essential to 

develop a bench top system suitable for cancer prognostic and 

hence a detailed study is required for the same. Nanoscale 

vesicles that originate from tumor cells and which can be found 

circulating in the blood (i.e. exosomes and microvesicles) have 

been discovered to contain a wealth of proteomic and genetic 

information to monitor cancer progression, metastasis, and drug 

efcacy. Because exosomes can be secreted from both the 

healthy and tumor cells, samples collected from cancer patients 

usually contain a mixture of normaland tumor-derived 

exosomes. Over the past several years, considerable progress 

has been made in the development of methods for the isolation 

and specic detection of exosomes in body uids. However, the 

use of exosomes and microvesicles as biomarkers to improve 

patient care has been limited by their small size (30 nm– 1 μm) 

and the extensive long time sample preparation required for their 

isolation. Similarly, conventional detection techniques such as 

western blotting and enzyme linked immunosorbent assays 

(ELISA) require large amounts of sample and extensive technical 

steps for detection. Additionally, most of these methodologies 

are limited to specically quantifying tumor-derived exosomes in 

bulk exosome mixture. In this case, the isolation of exosomes can 

improve the sensitivity of biomarker amplication and reduce the 

number of false-negative results. Therefore, there is still a strong 

interest to imagine and develop innovative concepts enabling 

COLLABORATORS:

• Dr. Palash Kumar Basu (Indian Institute of Space Science and Technology, India, )https://www.iist.ac.in/

• Dr. Anne-Marie Gue (Directrice de Recherche, Laboratory for Analysis and Architecture of Systems- Centre 

national de la recherche scientique (LAAS-CNRS), Toulouse, France, https://www.laas.fr

• Dr. Wilfrid Boireau, Directeur de Recherche, Franche-Comté Électronique Mécanique Thermique et Optique

 - Sciences et Technologies (FEMTO-ST), Besançon, France,

https://www.femto-st.fr/en)/public/en

exosome separation and selective exosome-derived analytes 

detection in small volume of sample, with high reliability, 

sensibility and selectivity. In that context, the overall objective of 

this proposal is to put in place the rst elements of a new method 

to Separate and Analyse Exosome derived protein for

Cancer Prognostic.

The originality of this CEFIPRA funded project is to tackle online 

(on-chip) separation of exosomes owing in the biouids 

followed by extraction, analysis, and sensing of derived protein. 

The French group would be developing the method to separate 

exosomes from biouids in a microuidic platform whereas the 

Indian IIST team would be developing the protocol for electric 

led lysis and sensing of exosome derived protein/DNA/RNA in a 

microuidic platform. 

During French partners  visit to IIST,India the group had 

discussions in the eld of microuidics i.e. hydrodynamic and 

acousto-uidic separation of extracellular vesicles (EV) and 

integration of sensing platform in the uidic module.

This LOC based, automated point-of-care system allows 

singlestep, on-chip isolation of exosomes from biological uids 

(such as blood, urine, saliva, plasma, and breast milk) or in vitro 

cell cultures. It also represents a unique integration of exosome 

isolation Module, exosome lysis module and electrochemical 

sensing module.
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DST-CNRS (CEFIPRA)

LOC approaches for Separation and Analysis of Exosome
derived biomarker for Cancer Prognostic (EXOLOC) 

Some pictures with PI (France) and IIST Collaborators.

https://www.iist.ac.in/
https://www.laas.fr
https://www.femto-st.fr/en)/public/en


IN SOCIAL MEDIA
RESEARCH FROM CEFIPRA PROJECTS



For further information, please contact:
Director
Indo-French	Centre	for	the	Promotion	of	Advanced	Research	(IFCPAR)/	
Centre	Franco-Indien	pour	la	Promotion	de	la	Recherche	Avancée	(CEFIPRA)
5B, Ground Floor, India Habitat Centre, Lodhi Road, New Delhi - 110 003, India
Tel: 011 2468 2251, 2468 2252, 2463 3567, 4352 6261
E-mail: director.of�ice@ce�ipra.org  ;  Website: www.ce�ipra.org 

Indo-French Centre for the Promotion of Advanced Research/Centre Franco-

Indien pour la Promotion de la Recherche Avancée (CEFIPRA) is a model for 

international collaborative research in advanced areas of Science & Technology. 

The Centre was established in 1987 being supported by Department of Science 

& Technology, Government of India and the Ministry for Europe & Foreign 

Affairs, Government of France. CEFIPRA is actively involved in supporting 

Indo-French Science, Technology & Innovation system through various 

activities. Collaborative Scientific Research Programme focuses on Academia-

to-Academia Collaborations between Indian and French Academic  

Collaborators in various domains. Industry Academia Research & Development 

Programme emphasizes to develop the linkage between Industry and Academia 

from France and India. Dedicated mobility support programmes of CEFIPRA 

provide exposure to young researchers of the working, social and cultural 

environment of the partnering country. Targeted Programmes of CEFIPRA 

provide platform for Indian and French National Funding Agencies to 

implement programmes for specific areas. Innovation programmes through PPP 

mode are the programmes where industries join hands with CEFIPRA as a 

funding partner for supporting R & D in defined priority areas.

Indo-French Centre for the
Promotion of Advanced Research

Centre Franco-Indien pour la
Promotion de la Recherche Avancée

Beyond 

Years
303030


