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Inhibiting PD-L1 palmitoylation enhances T-cell immune responses against tumours
5| 8 : Nat Biomed Eng, 2019, 3(4): 306-317. DOI: 10.1038/s41551-019-0375-6.

Abstract:

Checkpoint blockade therapy targeting the programmed-death ligand 1 (PD-L1) and its receptor programmed cell death 1
promotes T-cell-mediated immunosurveillance against tumours, and has been associated with marked clinical benefit in cancer
patients. Antibodies against PD-L1 function by blocking PD-L1 on the cell surface, but intracellular storage of PD-L1 and its
active redistribution to the cell membrane can minimize the therapeutic benefits, which highlights the importance of targeting
PD-L1 throughout the whole cell. Here, we show that PD-L1 is palmitoylated in its cytoplasmic domain, and that this lipid
modification stabilizes PD-L1 by blocking its ubiquitination, consequently suppressing PD-L1 degradation by lysosomes. We
identified palmitoyltransferase ZDHHC3 (DHHC3) as the main acetyltransferase required for the palmitoylation of PD-L1,
and show that the inhibition of PD-L1 palmitoylation via 2-bromopalmitate, or the silencing of DHHC3, activates antitumour
immunity in vitro and in mice bearing MC38 tumour cells. We also designed a competitive inhibitor of PD-L1 palmitoylation
that decreases PD-L1 expression in tumour cells to enhance T-cell immunity against the tumours. These findings suggest new

strategies for overcoming PD-L1-mediated immune evasion in cancer.
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XU Jie (1979—), professor and doctoral supervisor of Renji Hospital, Shanghai Jiao Tong University School of Medicine.
He received his Ph.D from Vrije Universiteit Brussel in 2010. And then, he went to Faculty of Medicine, Catholic University of
Leuven to do postdoctoral research.

Dr. XU has been engaged in the mechanisms of carcinogenesis in the digestive system and the targets of biological
therapy, especially in the immune checkpoint pathway and tumor suppressing pathways. Related work includes the following:
@ Discovered the lysosomal degradation pathway of PD-L1 mediated by HIP1R, identified the functional sequences of HIP1R,
and thereby developed PD-LYSO peptide to target degradation of PD-L1 (Nat Chem Biol, 2019). @ Revealed the mechanism
of palmitoylation dependent stabilization of PD-L1, developed the PD-PALM peptide targeting molecule on this basis, and
demonstrated the palmitoylation of PD-L1 as a new effective target (Nat Biomed Eng, 2019). @ Studied the expression features
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of PD-L1/PD-L2 in different types and stages of tumors, and identified the glycosylation of PD-L2 and its molecular functions
(Oncoimmunology, 2018). @ Found the cancer testicular antigen (CTA) Morn3 mediated the occurrence of colorectal cancer
by inhibiting the function of p53, and thereby developed the targeted peptides to suppress tumor growth (Cell Chem Biol, 2018).
He has been supported by Outstanding Youth Science Foundation of National Natural Science Foundation of China. Also, he was
enrolled into National Program for Special Support of Eminent Professionals.

FRIA5E
BOh T S AL B BRI AL R 229 . R R GUEBE AT TG ik, IEWFIC H Rk B
FE IR e b BAT SC B D REAIRAE LR, i BEHL IR ST AL 1) 50 I HHA LSS & AR iR T
(R ER fRIn e 258, BT, (£ PD-1/PD-L1 fhigg S fer e sORN pS3 01958 a8 3% A TR AL A1) R B 17 5 725
75 U RS R

Prof. XU's group is committed to the researches of oncogenic mechanisms, therapeutic targets and translational medicine.
Using systematic biomedical research methods, XU's group aims to discover anticancer targets with key functions in
tumorigenesis. By combining mechanistic investigation and molecular design, XU's group provided new models and molecules
for the biological treatment of tumors. At present, a series of advances have been made in the regulation and targeting approaches

of PD-1/PD-L1 checkpoint and p53 tumor suppressor pathways.
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