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Background

CAR-T cells theraphy against cancer has shown impressing results, yet its efficiency and safety need to

be further improved. The project | will be working on focuses on one possible strategy to improve CAR-T
cells proliferation and persistance.

® Anti-PD1 therapy

® T-Reg depletion

® Anti-TGFbeta
therapy




2. The experiment's rationale
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This project bases on 2 main recent findings, that justify the pursuing of RINF KD strategy for CAR-T cells

iImprovement:

® RINF is essential to TET2 demethylase activity in several
cell lines, for its docking function

® TET2 Knock-down can skew CAR-T cells to a more central
memory phenotype, incresing the overall anticancer

efficiency
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Aim of the project :

verify and characterize RINF KD effect on CAR-T cells efficiency
for the cure of solid tumour

To fullfill this goal, is pivotal to answer to some central questions:

Do RINF KD improve CAR-T cells fitness?
Do RINF KD improve CAR-T cells therapeutic efficience in solid tumour models?
What pathways could explain such an improvement?

What similarities and differences with Tet2 KD?



Building the right tools

Our study bases on recent works, in a domain which is far from being fully understood, for this reason
some specific attentions have to bo dedicated to the design of the experiment.

To obtain clear responses and data comparable with other studies results, we will reproduce at best
the experimental conditions from the fraietta et al paper, concernig chiefly: the CAR to use, CAR-T
cell culture conditions and stimulation and re-stimulation techniques.

As well, to rule out any possible interference, we seek to use transduction vectors of our own
production for shRNA products to obtain Tet2 and RINF KD.
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Basing on previous works we developed a pipeline to asses the effects of RINF and TET2 KD on CAR-T cells
proliferation, exhaustion and memory phenotype over chronic antigen exposure. We also intend to asses the

Chronic stimulation assay

B effects on the hydroxymethilome, since both TET2 and RINF are fundamental for DNA hydroxymethylation
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Analyses

Cell count will allow us to immediately grasp eventual hyperproliferation trends

We will perform FACS analysis for CAR and shRNA expression, that will allow us to see if these,
subpopulations increase through time. We will as well check for exausthion[ PD1, TIM3] and memory
markers [CD27, CD45 RO, CCR7] in the different subpopulations.

Hydroxymethylome analysis and RNA-seq are expected to better characterize the CAR-T phenotypes
and give us important informations about the mechanism behind the phenotype, by revealing changes in
gene regulation that could have been caused by RINF and TET2 KD.
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The Donnadieu team developed and patented a new pre-clinical model in the recent years, fundamentally
based on human solid tumour slices as models of an in vivo like environment. We are thus going to asses the
effects of RINF and TET2 KD in CAR-Ts exposed to this environment, checking as well their antitumor efficacy
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Pitfall and solutions

Both TET2 KD and RINF KD show no
effect in vitro chronic stimulation assay

We will plan our experiment in a way to obtain
statistically significant data, in total adherence to fraietta
at al study, so we should reproduce the Tet2 KD result.

RINF KD show "mixed" results in chronic
stimulation assay

Is possible that we obtain a different effect by RINF KD,
with respect with TET2 kd, or even no effect at all in vitro

RINF KD show no evident result for CAR-T
cells improvement

It is possible anyway that RINF KD has no effect on T-cells
proliferation, memory phenotype, cytoxicity or memory
phenotype
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If technical errors can be ruled out, we
will put to discussion findings on Tet2 KD

An impossibility to reproduce the Tet2 KD in the same
exact conditions, if no error is made, would fundamentally
prove wrong previous conclusions.

We do expect differences

A different phenotype is expected from RINF KD and Tet2
KD. Moreover a more ‘in vivo-like' condition could give
different results, justifying anyway to continue with the
tumour slices assay.

RINF and Tet2 KD methylome and RNA-
Seq will still provide useful informations

In any case the comparison of the effects of these KDs on
the methylome and transcriptome, will allow to provide
some explanations on the possible pathways behind the
phenotypic effects observed.
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We believe that following a strict protocol, the

shControl shRINF
answer to the question: do RINF KD increase CAR- N
T fficien ' foun h it wi
becells efficiency, will be found, whatever it will 2t Days |
At the same time the analysis of the changes in SO
the hydroximethylome and transcriptome of CAR-

Tox WT  Tox DKO

T cells will help to characterize the role of RINF :
CAR TILs CAR TILs

and Tet2 in these cells, in their exausthion as in
their differentiation.

In case of positive results, the molecular
mechanism of RINF and/or Tet2 mediated action
will need to be further clarified.

Such clarification will allow to plan combinations
of these strategies with other ones that are being
proposed for the increase of CAR-T persistance,
as c-jun overexpression or TOX and TOX2 DKD.
The aim should be to obtain combinatorial effects
and avoid uneffective redundacies.
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