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Figure S1 related to Figure 1. Tumor-reactive CD4* T cell acquire cytotoxic phenotype in tumor microenvironment

following lymphopenia induced expansion.
EA-C) B16 tumor-bearing mice were treated at day 8 with 0.6*10° Trp-1 cells alone or combine with aCTLA-4, radiation or GVAX. ﬁA)
xperimental schema Figure 1A. (B) TILs were isolated at day 16 post tumor inoculation. Quantification of Ki67-expressing Trp1 cells,
number or Trp1 effector cells and Trp1 effector to all Treg ratio in tumor (n=10-11 mice/group, cumulative data of 2 independent
experiments). (C) Quantification of IL-2-expressing cells within Trp1 compartment (N=5-6 mice/group). (D) In vitro killing assay. CD4
*Trp1* T cells were primed in vivo, expanded in vitro for 72h and co-cultured with CFSE -labelled (5 uM) B16 melanoma and CFSE-
labelled (0.5 uM) control cell line with additional MHC-II blocking or in the presence of 25 uM Z-AAD-CMK for 16h. Analysis by FACS.
Shown are percentage of specific lysis of B16 cells and representative FACS plots showing frequency of live B16 cells in relation to
control cell line in indicated conditions. Representative data of 2 independent experiments. (E) Trp1 and Trp1x Prf-1-deficient cells were
stimulated with Trp1 peptide (1 uM) for 72 h. Representative plots showing expression of GzmB and Prf1. (F) Experiment as in Figure
1E. Tumor growth curves of individual mice. (G-l) Transcriptome analysis (G) Experimental schema Figure 1D-F. (H) RMA normalized
expression of Prf1 and selected transcription factors in Trp1 Th and Trp1 Th-ctx condition in comparison to Trp1 control cells (I)
Reactome pathways enrichment analysis. Shown are the highest upregulated pathway in Th condition (NES >2, p < 0.5).

All quantification plots: mean + SEM, 1-way ANOVA (* p<0.05, **p<0.01, ***p<0.001, ****p<0.0001)
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Figure S2 related to Figure 2. Blocking of IL-2 signaling in vitro decreases Gzm B expression by mouse and
human CD4* T cells.

(A) OT-II T cells transfer to B16-OVA-bearing mice. Experimental schema Figure 1G and tumor growth. (B) Activated
or non-activated OT-Il cells were culture with B16-OVA or B16 cell for 2 h in the presence of GzmB substrate.
Representative plots showing GzmB substrate- positive B16 or B16-OVA cells and quantification. Representative data
of two independent experiments. (C) CTV-labelled Trp1 cells were cultured for 72h with APC and indicated amount of
peptide either with 100 1U/ml IL-2 or 5 pg/ml CD25. Quantification of GzmB-expressing cells within proliferating
compartments. (D) CTV-labelled OT-II cells cultures as in Figure 2D with or without 5 pg/ml of indicated antibodies.
Quantification of T-bet expressing CD4* T cells within proliferating compartments. (E) Experiment as in Figure 2J.
Quantification of proliferating CD4* T cells in indicated conditions without and with addition of IL-2.

All quantification plots: mean + SEM, 1-way ANOVA (* p<0.05, **p<0.01, ***p<0.001, ****p<0.0001)
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Figure S3 related to Figure 3. CD4 TILs in Th-ctx condition reduce Gzm B expression but retain Th1
phenotype upon IL-2 neutralization.

(A-C) B16 tumor-bearing mice received Trp1 cells at day 8 post tumor inoculation either after irradiation (Th-ctx) or
without (Ctrl) and followed by aCTLA-4 and cytokine neutralizing antibodies treatment. (A) Schema of experiment
in Figure 3 (A-C). (B) Quantification of CD25- expressing cells (C) Quantification of GM-CSF-expressing cells
within Trp1eff compartment (N= 7-13 mice/group, cumulative data of 2 independent experiments). (D) B16-OVA-
tumour bearing mice received OT-Il cells at day 8 post tumor inoculation alone or in combination with RT and
cytokine neutralizing antibodies. Schema of experiment in Figure 3D-E.

All quantification plots: mean + SEM, 1-way ANOVA (* p<0.05, **p<0.01, ***p<0.001, ****p<0.0001)
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Figure S4 related to Figure 4. Increased level of available IL-2 after Treg depletion contributes to shaping T
helper cells phenotype in the tumor microenvironment.

(A—F) Experiment as in Figure 4C-G. (A) Tumor growth. (B) Quantification of Treg cell within CD4 * TILs
compartment at day 13 post tumor inoculation in indicated conditions as in Figure 4C (N=10 mice/group,
cumulative data of 2 independent experiments). (C) Quantification of CD25 and CD122-expresing cells within
CD4eff compartment (N= 5-10 mice/group, cumulative data of 2 independent experiments). (D) MCA205 TILs:
Quantification of indicated markers within CD4eff compartment as in Figure 4E. (E) Quantification of GzmB-
expressing cells within dLN Treg and NK1.1 cells compartment (N=10 mice/group, cumulative data of 2 independent
experiments). (F) Quantification of T-bet-expressing cells within CD4+ T cells. (G) 800 CD4 TILs cells were cultured
unstimulated or stimulated with non-pulsed DCs or MCA205-pulsed DCs on aGzmB-coated ELISPOT plate for 24h.
Numbers represents GzmB spots per 800 responding CD4 T cells. (H) MCA205 tumor-bearing mice were treated
with 100 ug of aCTLA-4 9H10 antibody on days 6, 8, and 10 after tumor implantation alone or combined with 200 ug
of alL-2 or alL-15 on days 6, 8, 10 after tumor implantation. Growth curves of MCA205 tumors, showing the product
of three orthogonal tumor diameters and quantification of GzmB expression by CD4* TILs are shown (N=5 mice/
group).

All quantification plots: mean + SEM, 1-way ANOVA (* p<0.05, **p<0.01, ***p<0.001, ****p<0.0001)
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Figure S5 related to Figure 5. Treg depletion without CTLA-4 blocking is sufficient to drive GzmB expression
by CD4* T cells.
(A-D) FoxpP™ MCA205 tumor-bearing mice were treated from d6 with DT at days 6, 7, 8, 9 and 10 and alL-2
(200ug) at days 6, 8, 10 and 12. (A) Schema of experiment as in Figure 5A-E. (B) Quantification of Ki67- expressing
CD4* T cells in dLN and TILs. (C) T-bet-expressing CD4* T cells in dLN and TILs. (D) Quantification of GzmB-
expressing CD8* T cells in dLN and TlLs (N=10 mice/group, cumulative data of 2 independent experiments).

All quantification plots: mean + SEM, 1-way ANOVA (* p<0.05, **p<0.01, ***p<0.001, ****p<0.0001)



>

n
Rag1” Prdm1™1 CD4 Prdm1”- cd4eecDa (G l_nsa** 100 |_$_
oCTLA-4 oCTLA-4 100 renr s =
w“ 1000 untreated Rag1” receipient Rag1” receipient %80 ; é% tg: 80 .ﬂs_ ;‘ g
ns
o |e 800 &e0q ns 2 60 ° @
£ 60 oy ® ° o A 40 °
3% 3 £ ] SnleE &
°
=% % E 400 Lg 20 4® = X 20 °
enle, & N3 <
'\: ® (J 200 T T T L 0-t T L T
° 0 0 T T T T 1 1 T T T T 1 % Ei % Ei E Ei E Eér %E Ei %E é-égv
oCTLA4 - + - + 0 10 20 30 40 50 g 83 28 R &3 88 R & R &
Prdm1fM Prdm1F-Cd4cre Days untr  oCTLA4 GaCTLA4 untr  aCTLA4 aCTLAZ
L2 IL-2
D 21U 2.5+105B16 d0 d3 411 dia_ pis
. . e Prdm1--Cddcre E I | one
3 gg f/:;’;.:.:. 2400 - Prdm1™
% i 1800 " 1) Ctr. WT  200.000 Trp1 CD4* aCD8 aCD8
2 [T
S E4s = 1200 oo * 2) MOCK 400.000 polyclonal CD4* aCD8 acb8
v O3 E 800 5GyRT
T
g 15 & 400 3) ThctxwT  200.000 WT Trpl CD4* oCTLA-4  oCTLA-4
3 Trpl aCTLA-4 9H10 (200 pig) aCD8 aCD8
§ IITIZTIEIEZ P I 3. >ovRT
~ o o wn ‘(! N o wLwmo o
03 I: szTI":I &3 DRNRE A 4)Thctx  200.000 Trpl Prdm1# Cd4™*CD4* OCTLA-4  aCTLA-A
-2 (Ul/ml) IL-2 (Ul/ml) Blimp-1- .CTLA-4 9H10 (200 pig) aCD8 aCD8
deficient 5GyRT
Trpl
F G ns o . ns
— 60
1000 T 4000+ +°’ 5Qm *EEk kkkk :‘g’ .n—sl %60 _*i_**
Eg o . = 3000 8 40 { 3 40 5 | %@
3
0 2 600 L (& = ns + 40
LE * & 20001 g e 5 |dea> k& %
5 2 400 5} S 2| % < e 2 e o
) < =% . 204 @ 20
2 E 200 S 3 10004 & 10 ° o 1 a
= L4 = P = I:
0 ——— 0- R 0 - X0 T R 0T
SET & W & & & & & 6‘(\\ & & é&'\(
~ & Q¢ Q¢ &
Q(
A -/
H Trp-1to WT MOCK/RT Trp1 RT oCTLA-4 Trp1 Prdm1+ Cd4°re Trp1 RT aCTLA-4 Trp1 Prdm1” Cd4er
800 WT receipient 800 ~ RT 0CTLA-4 800 Ifngr-/- 300 RT aCTLA-4
800 800 WT receipient WT receipient receipient Ifngr-/-
“"E 600 600 600 600 600 600 receipient
g 400 400 400 400 400 400
200 200 200 200 200 200
Ll gt o s e e L B B 0 0 0 =TT
days

Figure S6 related to Figure 7. IL-2 milieu in tumor controls differentiation of cytotoxic CD4+ T cells in Blimp-1-
dependent manner.

(A) Experiment as in Figure 7B-C. Quantification of Gzm B -expressing cells within Treg TILs compartment. (B)
Experiment as in Figure 7D. Tumor growth of individual mice. (C) Experiment as in Figure 7F. Representative plots
and quantification of GzmB-and Prf-1-expressing cells within CD8 TILs (N=5 mice/group). (D) CTV-labelled MACS-
sorted CD4* T cells from WT and Prdm1--Cd4°* mice were cultured for 72h in the presence of APCs with 0.1 ug/ml
oCD3 antibody and indicated amount of IL-2. Representative plots and quantification of GzmB expressing CD4* T
cells within proliferating cell, MFI of GzmB expressing CD4* T cells within proliferating cells (n =3, representative data
of 2 independent experiments). (E-G) Experiment as in Figure 7G-H. (E) Schema of the experiment. (F)
Quantification of GzmB and cytokines within Trp-1 compartment in indicated conditions. (G) Quantification of

indicated molecules within Trp-1 compartment in indicated conditions. (H) Experiment as in Figure 7J. Tumor growth
curves of individual mice are shown.

All quantification plots: mean + SEM, 1-way ANOVA (* p<0.05, **p<0.01, ***p<0.001, ****p<0.0001)
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