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Inhibitory T-cell surface receptors like Cytotoxic T-Iymphocyte-a_ssouated _Pro_teln-4 CARMAT o Arhgap - AKNA -
(CTLA-4) and Programmed cell death 1 (PD-1) play a crucial role in the termination of CD43 B 5255 BAZ1B S1464 CC2D1B $520
: : : : : 51928 BRCA1 S686 DDX54 S774
adaptlve_ Immune responses and- promote_th_e functionally |mpa|red state of CD8* T c_:eII ELYS 100851031 CDKAD s oFB Mmoo
exhaustion. Their blockade is being used in immune-checkpoint therapy as a promising JAML rsm DEAF1 5212 SFRS7 5212
. . . Ku70 5518 5120 SIK3 -T411
approach to _restore effective T-cell responses_agalnst _tum_ors. However, the intracellular VIAZ T e Fra-2 00 SRAT 7645687
pathways triggered by these receptors still remain incompletely understood. To NFAT1 5860 GAPVD1 $902 SRR S574
determine target molecules downstream of CTLA-4, an accurate mass spectrometry NP HP1- e .g?gg?;
analysis was performed. The dataset revealed that the engagement of CTLA-4 led to cP AG 5295 599 STT7+8778
altered phosphoryl_ation of proteins involyed In T.-ceII signaling, DNA replicatio_n, RNA P"Pfgg -323’? NLC'E% gigf o
processing and microtubule polymerization. Beside other targets, a CTLA-4-induced SLAMFT B 5328 NEKT 5997 71836
: : TR SLP-76 S210 NHE1 S707 B 52084
expression of the translational inhibitor Programmed cell death 4 (PDCD4) could be SLY B so6:27 Niban §755 Treacle 51303
revealed and characterized. This mechanism was responsible for the restriction of TOP2A S1211 NUCKS 319 ZNF265 $120
: . . . TXLNA B S523
cytotoxic T-lymphocyte effector functions. Accordingly, the deficiency of PDCD4 led to VAV Y826 Cellular component
' ' ' indi ' ' organization
superior control of_melanoma growth in VIVO. These f_mdmgs_pomt out that targeting of siological ST o Biogeneeis
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TCR CTLA-4 CD28 Tecell g ‘ CTLA-4 modulates the phosphoproteome in differentiating CD8* T cells.
~ NG g <olation of o - ,‘ | ‘ Il 11 H, Phosphorylation profile of significantly regulated proteins in CD8* T cells 48 h after
s ohosphoproteins m/z differentiation with anti-CD3/CD28 and additional CTLA-4 engagement, acquired
by ITRAQ mass spectrometry. Proteins were functionally clustered. Blue and red
ITRAQ mass spectrometry enabels simultaneous analysis of phosphoproteins. represent low and high relative phosphorylation, respectively.
Phosphorylated proteins were isolated from CD8* T cells differentiated with anti-
CD3/CD28 and additional CTLA-4 engagement or not. Comparative analysis of
phosphoprtein abundance was performed using isobaric tags and LC-MS. B16-OVA tumor growth TRAMP-C1 tumor rejection
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CTLA-4 induces PDCD4 expression in differentiating CD8* T cells. 5 7 9 11 13 15 10° |
(left) Immunoblot analysis of phosphorylated and total PDCD4 in CD8+ T cells time [days] R?diaycez/
from 24 h to 72 h. (right) Pdcd4 mRNA expression profile after differentiation (PSSR
with or without additional agonistic aCTLA-4. PDCD4 deficiency leads to enhanced control of experimental tumors.
(left) Tumor volume of mice s.c. inoculated with OVA-expressing B16 melanoma,
followed 5 days later by i.v. transfer of no T cells (crosses) or naive TCR-transgenic
o CTLA-4 and PDCD4 wild-type (WT, white shaded) or CTLA-4- (light gray shaded) or
!U[F CTLA-4 Gls in situ RO WT PbCD4 PDCD4-deficient (dark gray shaded) OT-I CD8+ T cells. (right) Bioluminescence images
5 1,0 - _ T+ +aCTLAA4 of PDCD4 WT and deficient mice from day 5 or day 9 after subcutaneous transplantation
J = M W Glutaminase of luciferase-expressing TRAMP-C1 prostate cancer cells.
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CTLA-4 impairs CD8* T-cell glutamine metabolism and effector functions.

(left) CTLA-4 re-activates FoxO1l leading to PDCD4 expression. PDCD4 binds Gls mRNA
Inhibiting glutaminase protein translation. (right) Glutaminase expression (upper panel) and IFN-
vy production in the presence or absence of exogenous glutamate (lower panel) in OT-I PDCD4"-
or OT-I PDCD4** (WT) CD8* T cells after activation with additional agonistic aCTLA-4.
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