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HUMANITAS UNIVERSITY 

 

Selection procedure for 1 Type B Research Fellowship in Life Sciences in compliance 

with art. 22 of Law 240/2010  

 

Humanitas University invites applications for 1 position as Research Fellow in Life 

Sciences. 

Research Program Title  

“Effetto dell'anti-MadCAM-1 e Vedolizumab sul traffico di 

cellule α4β7-positive attraverso la microvascolatura 

intestinale.” 

Courtesy translation: Effect of anti-MadCAM-1 and 

Vedolizumab on α4β7-positive cell trafficking through gut 

microvasculature. 

Tutor Prof. Silvio DANESE 

Scientific Area 05 - Biological Sciences 

Gross amount of the 

fellowship 
28.000 Euro 

Duration of the 

fellowship 
12 months  

Objectives of the 

research  

Endothelial cells regulate molecule and cell fluxes across the 

tissue-associated vasculature in physiological conditions, but 

also play an essential role in controlling leukocyte trafficking 

during inflammation. The leukocyte intra or extravasation 

across hematic or lymphatic endothelial barriers are 

orchestrated by a series of events, including the adhesion 

mediated by the binding between leukocyte-expressed 

integrins, such as integrin α4β7, and the endothelial CAMs, 

such as mucosal addressin cell adhesion molecule 

(MAdCAM)-1, that, when altered, are associated with the 

pathogenesis of Inflammatory Bowel Disease (IBD).  

By exploiting RNA-seq analysis, aim of the project is to define 

the differential molecular role exerted by the anti-MadCam1 

antibody and Vedolizumab, an anti-integrin α4β7 antibody, 

in the leukocyte trafficking across primary IBD human 

intestinal blood and lymphatic endothelial cell layers, and to 

dissect the mechanism through which the anti-MadCam1 
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affect endothelial cell permeability in IBD patients. This study 

will also allow to discover molecular mechanisms underlying 

hematic and lymphatic dysfunctions in IBD, proving novel 

insights for the treatment of this disease. 

Activities to be carried 

out 

Human intestinal microvascular endothelial cells (HIMEC) will 

be isolated by enzymatic and mechanic digestion of intestinal 

mucosal strips derived from IBD patients. Then, cells will be 

trypsinized and will undergo cell-sorting for the positive 

selection of human intestinal lymphatic endothelial cells 

(HILEC) and human intestinal blood endothelial cells (HIBEC).  

HIBEC and HILEC, with or without anti-MAdCAM-1 and 

Vedulizumab treatments, will undergo adhesion and 

transmigration experiments, in coculture with lamina propria 

mononuclear cells (LPMCs) isolated from healthy individuals. 

To precisely understand the molecular and cellular 

mechanisms, HIBEC and HILEC will be analyzed by RNAseq 

before and after treatments, adhesion and transmigration.  

FASTQ reads will be quality filtered and adaptor trimmed 

with NCBI fastq-dump. Reads will be aligned to the hg38 

reference human genome. Gene expression read counts will 

be measured with featureCounts. Functional enrichment 

analysis will be performed with GSEA. To label each 

HILEC/HIBEC subpopulation that may result from the 

treatments, and/or adhesion, and/or transmigration based 

on the differential expression of well-known cell type-

specific markers, we will take advantage of the t-Distributed 

Neighbor Embedding (t-SNE) technique for the visualization 

of the high-dimensional dataset. 

 

The work place is in Pieve Emanuele - Milano.  

A brief description of the project, activities to be carried out, mandatory requirements 

to take part into the selection process, information on the application procedure and 

on the selection criteria are presented in the following. 

 

RESEARCH PROJECT: 

Endothelial cells regulate molecule and cell fluxes across the tissue-associated 

vasculature in physiological conditions, but also play an essential role in controlling 
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leukocyte trafficking during inflammation. The leukocyte intra or extravasation across 

hematic or lymphatic endothelial barriers are orchestrated by a series of events, 

including the adhesion mediated by the binding between leukocyte-expressed 

integrins, such as integrin α4β7, and the endothelial CAMs, such as mucosal addressin 

cell adhesion molecule (MAdCAM)-1, that, when altered, are associated with the 

pathogenesis of Inflammatory Bowel Disease (IBD).  

By exploiting RNA-seq analysis, aim of the project is to define the differential 

molecular role exerted by the anti-MadCam1 antibody and Vedolizumab, an anti-

integrin α4β7 antibody, in the leukocyte trafficking across primary IBD human 

intestinal blood and lymphatic endothelial cell layers, and to dissect the mechanism 

through which the anti-MadCam1 affect endothelial cell permeability in IBD patients. 

This study will also allow to discover molecular mechanisms underlying hematic and 

lymphatic dysfunctions in IBD, proving novel insights for the treatment of this disease. 

 

ACTIVITIES TO BE CARRIED OUT: 

Human intestinal microvascular endothelial cells (HIMEC) will be isolated by enzymatic 

and mechanic digestion of intestinal mucosal strips derived from IBD patients. Then, 

cells will be trypsinized and will undergo cell-sorting for the positive selection of 

human intestinal lymphatic endothelial cells (HILEC) and human intestinal blood 

endothelial cells (HIBEC).  

HIBEC and HILEC, with or without anti-MAdCAM-1 and Vedulizumab treatments, will 

undergo adhesion and transmigration experiments, in coculture with lamina propria 

mononuclear cells (LPMCs) isolated from healthy individuals. To precisely understand 

the molecular and cellular mechanisms, HIBEC and HILEC will be analyzed by RNAseq 

before and after treatments, adhesion and transmigration.  FASTQ reads will be quality 

filtered and adaptor trimmed with NCBI fastq-dump. Reads will be aligned to the hg38 

reference human genome. Gene expression read counts will be measured with 

featureCounts. Functional enrichment analysis will be performed with GSEA. To label 

each HILEC/HIBEC subpopulation that may result from the treatments, and/or 

adhesion, and/or transmigration based on the differential expression of well-known 

cell type-specific markers, we will take advantage of the t-Distributed Neighbor 

Embedding (t-SNE) technique for the visualization of the high-dimensional dataset. 

 

MANDATORY REQUIREMENTS: 

In order to be considered for the post candidates must hold a PhD in the field of 

Molecular Biology or Medicine. 
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SELECTION PROCESS: 

Application for admissions must be submitted at the following link: 

 

https://pica.cineca.it/humanitas 

 

No hard copy of the application must be sent by post. 

At first access, applicants need to register by clicking on “Register” and completing the 

requested data.  

If applicants already have LOGINMIUR credentials, they do not need to register again. 

They must access with their LOGINMIUR username and password in the relevant field 

LOGINMIUR.  

Applicants must enter all data necessary to produce the application and attach the 

required documents in PDF format. 

 

SELECTION CRITERIA: 

Selection criteria are predetermined by the Selection Committee. As part of the 

selection process, the Committee will evaluate the curriculum, titles and publications 

presented by the candidate and will consider, in particular: 

- previous experience in  integrative biology, next-generation sequencing (NGS) 

data analysis, single-cell RNAseq analysis, and processing and analysis of large-

scale omics data, strongly documented by scientific publications in this field; 

- experience with R environment and its packages, willingness to learn and 

develop novel pipelines and tools to analyze and visualize gene expression data 

sets, and experience in high performance cluster computing; 

- UNIX/Linux proficiency; 

- experience in molecular and cellular biology techniques;  

- knowledge in the latest computational advamcements in the chronic 

inflammatory disorders field; 

- excellent knowledge of the English language, both spoken and written and 

good communication skills through the preparation of presentations. 

 

FURTHER INFORMATION:  

For more details on the selection process please refer to the Rectorate Decree n. 

019/2020 (http://www.hunimed.eu/it/lavora-con-noi/) or send an inquiry to 

ufficiodocenti@hunimed.eu or telephone +39 02.8224.5642/5421. 

https://pica.cineca.it/humanitas
http://www.hunimed.eu/it/lavora-con-noi/
mailto:ufficiodocenti@hunimed.eu

