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PROJECT

Title: High-Throughput analysis of newly recruited immune cells to tumors by sequential intravascular labeling, flow cytometry and scRNA-seq

Link to the
personal page of
the University or
relevant hospital
site website:

https://research.hsr.it/en/divisions/immunology-transplantation-and-infectious-diseases/units/
immune-cell-migration-and-regionalization.html?ts=202407091420

Description of the Project (max 3,000 characters including spaces)

Backgroundlgap of knowledge

The recruitment of immune cells into the tumor microenvironment (TME) plays a pivotal role in
shaping anti-tumor immunity and influencing therapeutic responses. Immune cell infiltration
requires leukocytes to extravasate from circulation and migrate into tumor tissue, guided by
chemokines and adhesion molecules(1-5). Recent evidence suggests that immune cells
undergo a rapid transcriptional shift as early as two days after entering the TME, complicating
our ability to analyze early gene expression programs that govern recruitment(6). A major
limitation in studying this process is the inability to distinguish newly recruited immune cells from
those already residing in the tumor. Therefore, there is a critical need for methodologies that
selectively identify and transcriptionally profile leukocytes during the earliest phases of tumor

infiltration.

Rationale and hypothesis

To address this, here we set up Recruit-sequencing (Recruit-seq), a novel methodology that
enables the specific labeling, isolation, and transcriptomic analysis of newly recruited immune
cells in solid tumors. Recruit-seq combines sequential intravascular labeling(7-8), flow
cytometry, and scRNA-seq to discriminate between three key leukocyte populations within the
tumor: (i) intravascular leukocytes, which remain in circulation; (ii) parenchymal leukocytes,

which have already infiltrated and adapted to the TME; and (iii) newly recruited leukocytes,
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which have recently extravasated from the vasculature. By focusing on these newly recruited
cells, Recruit-seq allows to capture the initial molecular signatures driving immune cell entry
into tumors.

Objectives and specific aims

Aim 1: Profiling immune cells using Recruit-seq

We will employ Recruit-Seq to define transcriptional and protein signatures of immune cell
subsets recently recruited to solid tumors. Specifically, we will analyze the expression of homing-
related molecules, including GPCRs, integrins, and adhesion molecules. By integrating scRNA-
seq with surface marker analysis, we aim to identify key molecular determinants regulating

leukocyte entry into tumors.

Aim 2: Assessing the impact of immunotherapy on leukocyte homing

Immune checkpoint blockade (ICB) therapies have revolutionized cancer treatment(9,10), yet
their effects on immune cell recruitment remain poorly understood. Given that only a subset of
patients responds to ICB, we hypothesize that differences in immune cell homing contribute to
treatment outcomes. To explore this, we will apply Recruit-Seq to tumors from responder and
non-responder mice, comparing the transcriptional programs of newly recruited leukocytes in
both groups.

Expected outcomes

This study will provide a comprehensive, high-resolution analysis of the molecular mechanisms
governing leukocyte recruitment to solid tumors. By characterizing immune infiltration across
different tumor models, time points, and treatment conditions, we aim to elucidate conserved

pathways that enhance immune infiltration,potentially unveiling novel therapeutic targets.

Skills that the student should acquire (max. 600 characters including spaces):

-Proficiency in mouse handling, breeding and genotyping

-Proficiency in subcutaneous tumor cell line injections; intravenous and intraperitoneal injection

of antibodies

-Proficiency in s.c. tumor processing for flow cytometry and scRNA-seq
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-Training in confocal imaging sample preparation and analysis

-Training in multiparametric spectral flow cytometry analysis
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