
 

POST-DOC position 
 

Title of the project: Tumour mechanics and vascular fractality quantification via MR-
Elastography to gauge therapy response in liver metastasis 

Funded PCSI Cancer 2020 
 

Job description 

 

Post title Post-Doctoral Researcher   

Department/Division INSERM 1149, CRI (centre de recherché sur l’inflammation) 

Faculty Université Paris 

Grade/salary 57000 € /year  

Hours of work Full time  

Period of 
appointment 

2 years 

Responsible to Team’s head  

Campus Medecine faculty, Bichat, Paris 

Beaujon Hospital, Clichy  

CONTACT  valerie.paradis@aphp.fr  

 

 

Role purpose 

The present project aims to develop novel biomarkers for gauging the effect of the therapy on 
the tumour microenvironment and the vascular network to improve patient survival in the 
context of liver metastasis from colorectal cancer. Indeed, colorectal cancer is one of the 
leading causes of cancer deaths in both sexes in the world, and metastatic spread represents 
the main poor prognostic factor. So far, no reliable markers are available to predict response 
to therapy in patients with liver metastasis from colorectal cancers (LMCRC) received either 
chemotherapeutic or anti-angiogenic drugs.  

The hypothesis is that tissue biomechanics and vascular architecture quantified via MR-
Elastography (MRE) can provide valuable information during FOLFOX+BEVACIZUMAB 
therapy, and allow to identify noninvasively patients that would response to such therapy. 
The project will rely on a preclinical model in combination with in-vitro experiments of 
corresponding 3D printed vascular casts, and a we will test our new understanding in the 
context of a clinical study on 50 patients with LMCRC under FOLFOX/FOLFIRI 
+BEVACIZUMAB therapy. In addition to standard histology, we will perform MALDI 
imaging that will provide spatially resolved molecular histological information about the 
tumor, its environment, and vasculature, and then fill the gap between molecular changes 
and biomechanics properties of the tissue. 
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The project involves three teams which will work synergistically together and unite 
competencies from fundamental physics and MR-imaging (Team 1), preclinical animal 
models of liver metastasis, tumour histopathology and MALDI imaging (Team 2), and clinical 
management of liver metastasis patients under therapy (Team 3). 

For this challenging project, we are seeking a Biologist to work on preclinical models with a 
specific interest on the study of biophysical aspect involving tumor microenvironment, 
especially 3D microvasculature. The tasks at hand require a skilled biologist who has in-depth 
experience with cell assays, animal models (xenograted mice models), integration and 
analysis of proteomic data. The work is at the interface between biology and physics, but 
certainly more requiring a biologist with physics background than a physicist with biology 
background. 

 

Role profile 

The successful candidate will be expected to work under the supervision of the team leader 
(Team 2) in close collaboration with Team 1.  

The specific aims of the role are: 

 Set-up the preclinical mice model (syngeneic colorectal cancer cells CT-26 injected 
in BALB/c background mice through a selective portal vein injection to generate LM, 

 Study the longitudinal tumour evolution (1 arm) under FOLFOX/FOLFIRI + 
BEVACIZUMAB either individually (2 arms) or in combination (1 arm), 

 Contribute to the identification and sequencing of tissue proteomic markers to 
understand the correlation of tumour rheology (mechanics, dispersion) to 
histological response, 

 Provide a detailed 3D histopathology to reconstitute via image analysis the vascular 
tree within a specimen in 3D from human tumours and tumours harvested from 
mouse models. 

 

About the Faculty 

 

o Université de Paris 

At the heart of a global network of knowledge and innovation, Université de Paris is 
France’s leading multidisciplinary university. It covers a wide range of disciplines, with 
one of the most comprehensive and ambitious educational offerings available in the 
world. Université de Paris is part of the incarnation of a world city, aware of its place 
and missions, open to youth and knowledge. 

Born in 2019 from the merger of the universities of Paris Diderot, Paris Descartes and 
Institut de physique du globe de Paris, the ambition of Université de Paris is to lead 
and develop an exceptional potential to meet the challenges of tomorrow’s society. 

With a recognized international standing, as well as a strategic portfolio of privileged 
academic partners throughout the world, it offers its students state-of-the-art, 
innovative courses in the following fields: Arts, Humanities and Languages, Human, 
Economic and Social Sciences, Science and Technology, Medicine, Dentistry, Pharmacy 
and Nursing.  



Université de Paris is fully engaged in an experience that brings together thought 
leadership, pedagogical innovation in education, and excellence in research at the 
graduate level. 

o INSERM 1149 / Centre de Recherche sur l’Inflammation 

The Inflammation Research Center brings together about 250 researchers, lecturer-
researchers, hospital-university staff, technical agents, doctoral students, post-docs 
and trainees with the objective of establishing in France a Center of Excellence which 
links the basic research with translational and clinical research in inflammatory 
diseases. 

The Inflammation Research Center hosts 12 teams labeled INSERM, University of Paris 
and CNRS and works closely with the APHP to ensure an application approach to 
research. 

The Inflammation Research Center is organized into two scientific departments: 
Department of Hepato-Gastroenterology and the Department of Nephro-Immuno-
Hematology (NIH).  


