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H3K18 lactylation promotes immune escape in pancreatic cancer

through transcriptional activation of POM121

YE Ke', ZHU Zhongcheng®, LU Zichuan', TANG Tiantian’, LIANG Shuai’

(1. Department of Hepatology 2. Department of Biliary and Pancreatic Surgery, Xiangya Hospital, Central South University, Changsha
410008, China; 3. Department of Oncology, Fuyuan Campus, Xiangya Boai Rehabilitation Hospital, Changsha 410100, China)

Abstract

Background and Aims: Pancreatic cancer is characterized by high aggressiveness and a profoundly
immunosuppressive microenvironment, while the mechanisms underlying its immune evasion remain
incompletely understood. Enhanced glycolysis in tumor cells leads to excessive lactate accumulation,
which can regulate gene transcription through histone lactylation. However, the role of histone
lactylation in remodeling the immune microenvironment of pancreatic cancer and its underlying
molecular mechanisms remains unclear. This study aimed to investigate the role and molecular
mechanism of histone H3 lysine 18 lactylation (H3K18la) in regulating nuclear pore membrane protein
121 (POM121)-mediated immune escape in pancreatic cancer.

Methods: The expression patterns and prognostic significance of lactate dehydrogenase A (LDHA) and
POMI121 in pancreatic cancer were analyzed using The Cancer Genome Atlas (TCGA) database. Western
blotting was performed to determine the levels of pan-lysine lactylation (Pan-Kla), H3K18la, and
POMI121 in pancreatic cancer cells. Lactate production was inhibited by treatment with the LDH
inhibitor oxamate or by siRNA-mediated LDHA silencing, followed by assessment of intracellular
lactate levels, cell proliferation, and colony-forming ability using lactate assays, CCK-8 assays, and
colony formation assays. A co-culture system of pancreatic cancer cells and CD8" T cells was
established, and the expression of GZMB, TNF-a, and IFN-y was analyzed by flow cytometry. ChIP-
gPCR and dual-luciferase reporter assays were used to verify the transcriptional regulation of POM121
by H3K18la. Gain- and loss-of-function experiments of POM121 were performed to determine its role in
lactylation-mediated immune regulation. A PANCO02 tumor-bearing mouse model was established to
validate the in vivo effects.

Results: LDHA and POM121 were significantly upregulated in pancreatic cancer tissues and were
associated with poor patient prognosis. Levels of Pan-Kla and H3K18la were markedly increased in
pancreatic cancer cells. Oxamate treatment or LDHA silencing reduced intracellular lactate production
and H3K18la levels, suppressed pancreatic cancer cell proliferation, and enhanced CD8" T-cell effector
functions, as evidenced by increased expression of GZMB, TNF-a, and IFN-y. POM121 was highly
expressed in pancreatic cancer cells and positively regulated by H3KI18la. ChIP-qPCR and dual-
luciferase assays demonstrated that H3K18la was enriched at the POMI21 promoter region and
enhanced its transcriptional activity. Knockdown of POMI121 inhibited tumor cell proliferation and
enhanced CD8" T-cell function, whereas POMI121 overexpression partially reversed the antitumor
immune effects induced by oxamate. In vivo experiments further confirmed that inhibition of lactate
production reduced POMI121 expression and promoted CDS8' T-cell infiltration, while POMI21
overexpression attenuated these effects.

Conclusion: Lactate generated by glycolytic reprogramming promotes H3K18 lactylation, which
transcriptionally activates POM121, thereby suppressing CD8" T-cell-mediated antitumor immunity and
facilitating immune escape in pancreatic cancer. The lactate-H3K18la-POM121 signaling axis may

represent a promising therapeutic target for pancreatic cancer immunotherapy.
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Figure 1

Increased histone lactylation levels in pancreatic cancer cells

A: Expression of LDHA in pancreatic cancer and

adjacent normal tissues; B: Overall survival of pancreatic cancer patients with high and low LDHA expression based on
TCGA data; C: Expression of Pan-Kla and site-specific histone lactylation detected by Western blot
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Figure 2 Histone lactylation participates in the regulation of CD8" T-cell function  A: Intracellular lactate levels in PANCO02
cells treated with different concentrations of oxamate; B: Expression of Pan-Kla and H3K18la in PANCO2 cells treated with
different concentrations of oxamate; C: Screening of si-LDHA transfection efficiency by Western blot; D: Effect of LDHA
knockdown on intracellular lactate levels; E: Effect of LDHA knockdown on Pan-Kla and H3K18la expression; F: Effect of
LDHA knockdown on PANCO02 cell viability determined by CCK-8 assay; G: Effect of LDHA knockdown on colony-
forming ability assessed by colony formation assay; H: Expression of GZMB, TNF-a, and IFN-y in CD8" T cells detected
by flow cytometry
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Figure 3 H3K18la activates POM121 transcription in pancreatic cancer cells

A: Expression of POM121 in pancreatic cancer

and adjacent normal tissues; B: Expression of POM121 in pancreatic cancer cells detected by Western blot; C: Effect of
oxamate (20 mmol/L) on POM121 expression in PANCO02 cells; D: Enrichment of H3K18la at the POM121 promoter
detected by ChIP-qPCR; E: POM121 promoter activity determined by dual-luciferase reporter assay
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Figure 4

WAL ARG CD8' T 41 GZMB . TNF-o Al IEN-y K- ATEAL # Ak POM 121 %} CD8* T 4l Tl BE 4 51
POM121 knockdown enhances CD8" T-cell-mediated antitumor immunity against pancreatic cancer cells A:
Screening of si-POM121 transfection efficiency by Western blot; B: Effect of POM121 knockdown on PANCO2 cell
viability determined by the CCK-8 assay; C: Effect of POM121 knockdown on colony-forming ability assessed by the
colony formation assay; D: Expression of GZMB, TNF-a, and IFN-y in CD8" T cells detected by flow cytometry
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Figure 5 Lactate suppresses CD8" T-cell function through POM121 A: Intracellular lactate levels in PANCO2 cells; B:

Expression of Pan-Kla and H3K 18la in PANCO02 cells detected by Western blot; C: Cell viability of PANCO02 cells assessed
by the CCK-8 assay; D: Colony-forming ability of PANCO02 cells evaluated by the colony formation assay; E: Expression
of GZMB, TNF-q, and IFN-y in CD8" T cells detected by flow cytometry
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Figure 6 Regulatory effects of the H3K18la-POM121 axis on tumor immunity in a pancreatic cancer xenograft model

A: Tumor growth curves and tumor volume analysis; B: Comparison of tumor weights; C: Expression of POM121, Pan-
Kla, and H3K18la in tumor tissues detected by Western blot; D: Lactate levels in tumor tissues; E: Infiltration of CD8" T
cells analyzed by flow cytometry; F: Expression of GZMB, TNF-a, and IFN-y in tumor tissues determined by gqRT-PCR

http://www.zpwz.net



1000 HE L

v

SRR R 535 %

3 i it

VFZ T8 R B, TR MR I 1 4= 28 M I A 1 2%
R 5 AR A R 3R W 35t A% o o R A DD AR G U R
Ji g 200 G RO R g AR T ke S bR Y
1228 Je 2 PR AR Y 22 AT Y AR AR R T R
W g v W I A AT o g R o 4 R 1 LR fb B i
o i R e S, R T R R CD8* T 4N i T i 9t
DIRe B ALl . ASBFFE R W], WH T % B % LDHA 76
AR T Rk, P S RE AR TS % UIAHE .
T 198 Ji 95 4 L v 00 ) 20 3 9 2LRR A oK T BB 68 10
P& T+ CD8 T 40 M 1 %0 W Dy RE o BLAh, ABFR T IR
fRIE T POMI21 78 B A i vh e R s, JF i — 2P uESE
H3K18 i/ s 1) FL W2 1k A& 1 38 i) 7% 5 b5 POM121 %
K, DN A e e R e I X S TR IR A
P 3RO 35 15 18 i 5 i e o % 3 45 A LI R i
K, IR T S TR T SR AL TR A R A

HEASSHEW M AEEDIRE, HMEEB
M FETH AL RGP R A R R R & AR
FHE2N . FURR AT AE 1Y FL IR AL AEAZ O 2 B 11 B B
1Bl —FhFr A HbRic ™ fIH IR, B4
i T 28 N & FLER Ak A7 AL, A2 4 H3K4 A
H3K18 45 . ZH 8 1138 8 52 M) I 9t 356 PR i) 32 3k NS
o K HE A W RN S AR ST UE S T A 41 8 A AL
% fk W] 4% 5% CD8* T 241 M Dy AE o W8 4t kL 19 A A 0%
T fiff T B L B HE AR, AN AN R A K R b B i
FE, 03 O LR A8 M O AR s AL O, AR
F 78 B9 5008 87K, LDHA 78 BRI 98 4 20 rh i 35 36
ik, HS5EEBEFNAAMG, X5I60¢ T
T fife I3 E 22 B0 g v i 228 A il — 80 (AR
HEEM R, [ H LDH # l 5] oxamate &b B 5% 37T B3R
LDHA ik, ANALFEAR T 40 N 2L IR K 7 Fn 4l 2 1
FLER AL AE M, 38 W 3 HE 98 T L KE 5% CD8 T 41 g iy
Wiy F (GZMB, TNF-a, TFN-vy) ik, BEEOF
5 FEE R T IR N2 EYEF 55 F 1)
e, MAHEZEUE B T 48 A 2L e A S 00 2 W st
A8 i 42 A P JR o v kR b Y SCEEVE T . A5, Ma
SEPILE T 4t B g v % 0L R A 18 1 AT 52 e T 48 il 1
AE, 25 & 7F R AR v i R Rk — 25 E S T X —
PR A0 1, R IR T H3K18la 7 Ry e A
T v 1 R

POMI121 76 5% sE VR AP T 05 1l i 2 ke, fifi
AR kA kR AW E M TIRe. A o

http://'www.zpwz.net

FW], POMI21 3 2o i ifF fi 33 3 32 4 11 5 240 H g
R R L R E VR Y (myelocytomatosis viral oncogene
homolog, MYC) A% A E KM T s, e gk
B B A 2 A . 38 o 2 A H3KIS FLER 1k BE
POMI121/MYC/PD-L.1 il i ¥4 5 F /)~ 241 Jia il Je 200 1L
FE b RE AR AR BE S, 4B B R PR e R B
POMI121 7E [ M 9 40 JfL b R 08 W 35+ & o @ik
POM121 5 25 40 il 17 [ i s 4 P 1 38 58055 g, [) 15F
HE9R CD8 T i il i T BE AL N o 1% 45 AR $7% POM121
<35 W] RE M 1f CD8* T 20 A 4 47 JBR AR 987 4 B 1) S0 22
R EE . eAh, POMI21 Al fEAE MR N 12 5
J g R TR, XN SR SR A9 L4 T ML 21
SE T A

#5112 LR Ak (lysine lactylation, Kla) fE N
— Bl R R S A, B A8 OIS R SR TE
AR AR o 2R rf 4 A ) 7L R bl 2 {2 i#F YTHDF2
(OGN R e AR R HE T ik & mOA & i
(4 J& 91 26 1 1R TPS3 AR R DY 45 L T R ok TR
(%) 1. 2 3 i H3K18la fig #F 28 Rubicon H W3 i + &
ik, I 5 Beclin 1 AH B AE T, 3% A LA 2 20 i 14
B, T ECUL AR R P I 2 AR RS BT
H3K18la i i % 5% #00% POM121 2 35 o 1 30 61 Bt f
PR IE 43 ML o A 9T 2 ChIP-qPCR XL
6 F R S P SRR E S, FLER A T ) H3K18la &
T POMI21 Ji 2l 7 DI, 00S H A ok o i 0 ] 2L
Fii Ak ) 3 AIC POM121 3k . DhRE I, R POMI121
A I ) R R e 200 Y 1 GE O 1 5 CD8' T 4 i K £ )
AE. 2z, 371k POMI121 fE6% 100 oxamate 175 3 1Y
G P2 3G SR KN o S ARUWIL T A Al e g A AR R
UNTESS B i v, PD-L1 A 3L R Ak 6 i 3 455 20 Mo 75
PET U A T 0 e ki ™, B2, EHME R
7N T PR 3 o AR R A RS, A AR
PEAN A I A

A S 22 BT S, A BER B A W AE G
PR S B i g DAL HG sy 32 O 5 410 1§l B 5 1 R h
“YR IR, X B T R e R AR AR B Y
RS, S LR AT (40 LDH 0 50]) B
HEAFL R, 7T HeHE T JE POM121 48 i
JRPE A BT, HATR CD8* T 4N MR E Al fE . 1k
Ak, POMI121 Al GE4E kil J5 b i ) SR 97 #0S, {E
ik — LIk SR, ARPFRAEE — & R R
A5 A6 T H3K18la 3 i 5% 5% 1 POM121 3 i
P46 CD8* T 4 i Ty &, {H POM121 5% 3% Qi {nf 52 M



551 b A 4 H3K18 JL B 1038

It 4 3% E POMI121 1 3F ik i % 7% 2k 3% B9 AL oF R 1001

CD8* T 4 M () FL A& 43 F LA A7 1 el B . 3k 4
A AR A A X _E I POMI121, AT 1458 MYC fY
W35 0F T B 45 4 CD274 )5 31 T 5 PD-L1 % ik,
AT 8] 22 900 i) CD8* T 41 g 1) 3% 4k 5 2% 45 Ty Rl
BT X s I, B8 I AE AR 9 T, H3K18la BK
B POM121 55 32 35 1 fig [A) A 8 o £ iF MYC 45 5% 5%
N F 8 iz, 8 PD-L1 sl Ho il 60 28 98 75 4 1,
M55 5 CD8* T 4 i #E 3 o 3 B 1 hy 28 5 R R A
SERIT I, IR KT POMI21 S #EA0 E gn e . 1M
WAL A 1 5 5 k3 1 ST AR 5 45

ZE LR, TR R OB I AR 00 LR G Ao
& i H3K18 FL2 Ak A& 1 6 POM121 5% 5%, #E 417
il CD8* T 41 A 4 b I8 S 22 T g, I 75 4 i 93z
A EE Ry e iR A

VEHTUak B vHAT R BRI ERHR  5T
T IR AE éfu)%z‘\ 5B BRI E TR
T LIBEE ; B0 f frie IS vH T VR R e Ty
%hﬁw%i?ﬂ%&%i%jﬂ%éﬁi%o

MR PR AeAH F A RAEH B R,

S % ik

[1] RIFR, 146, ™%, 45 . moA [ &% IGF2BP2 7E B P Ay ik

R ST v EESE AR, 2025, 34(3):485-494. doi:10.7659/
j.issn.1005-6947.240185.
Zhu WD, Xiang W, Yan A, et al. Expression and significance of
moOA reader IGF2BP2 in pancreatic cancer[J]. China Journal of
General Surgery, 2025, 34(3): 485-494. doi: 10.7659/j. issn. 1005—
6947.240185.

[2] Stoop TF, Javed AA, Oba A, et al. Pancreatic cancer[J]. Lancet,
2025, 405(10485): 1182-1202. doi: 10.1016/S0140-6736(25)
00261-2.

[3] I{z’i bR, 205, 4. miR-510 7 BRAR -S4 B v ) 25k M

SCIN. o 5 AR R 2R Ak 2025, 34(2):390-396. doi: 10.7659/j.
issn.1005-6947.240592.
Wang T, Ye L, Luo JG, et al. Expression and significance of miR-
510 in pancreatic ductal adenocarcinomalJ]. China Journal of
General Surgery, 2025, 34(2):390-396. doi: 10.7659/j. issn. 1005—
6947.240592.

[4] Stoffel EM, Brand RE, Goggins M. Pancreatic cancer: changing
epidemiology and new approaches to risk assessment, early
detection, and prevention[J]. Gastroenterology, 2023, 164(5): 752~
765. doi:10.1053/j.gastro.2023.02.012.

[5] slukik, oK, FBAZM . BRHRE MR S ki B se kR (0], rhAE

JHR AR 2R 5, 2019, 19(2):152-155. doi: 10.3760/cma.j.issn. 1674~
1935.2019.02.021.
Zhang BB, Zhang J, Zheng JM. Research progress of tumor
immune escape in pancreatic cancer[J]. Chinese Journal of
Pancreatology, 2019, 19(2):152-155. doi: 10.3760/cma.j.issn. 1674~
1935.2019.02.021.

[6] Roerden M, Spranger S. Cancer immune evasion, immunoediting
and intratumour heterogeneity[J]. Nat Rev Immunol, 2025, 25(5):
353-369. doi:10.1038/s41577-024-01111-8.

[7] Ippolito L, Morandi A, Giannoni E, et al. Lactate: a metabolic
driver in the tumour landscape[J]. Trends Biochem Sci, 2019, 44(2):
153-166. doi:10.1016/j.tibs.2018.10.011.

[8] Apostolova P, Pearce EL. Lactic acid and lactate: revisiting the
physiological roles in the tumor microenvironment[J]. Trends
Immunol, 2022, 43(12):969-977. doi:10.1016/}.it.2022.10.005.

[9] Garcia-Canaveras JC, Chen L, Rabinowitz JD. The tumor
metabolic microenvironment: lessons from lactate[J]. Cancer Res,
2019, 79(13):3155-3162. doi:10.1158/0008-5472.can—18-3726.

[10] Siska PJ, Singer K, Evert K, et al. The immunological Warburg
effect: Can a metabolic-tumor-stroma score (MeTS) guide cancer
immunotherapy? [J]. Immunol Rev, 2020, 295(1): 187-202. doi:
10.1111/imr.12846.

[11] Antonin W, Franz C, Haselmann U, et al. The integral membrane
nucleoporin Pom121 functionally links nuclear pore complex
assembly and nuclear envelope formation[J]. Mol Cell, 2005, 17(1):
83-92. doi:10.1016/j.molcel.2004.12.010.

[12] Mitchell JM, Mansfeld J, Capitanio J, et al. Pom121 links two
essential sub complexes of the nuclear pore complex core to the
membrane[J]. J Cell Biol, 2010, 191(3): 505-521. doi: 10.1083/
jcb.201007098.

[13] Ma H, Li L, Jia L, et al. POM121 is identified as a novel prognostic
marker of oral squamous cell carcinoma[J]. J Cancer, 2019, 10(19):
4473-4480. doi:10.7150/jca.33368.

[14] Zhao R, Tang G, Wang T, et al. POMI121 is a novel marker for
predicting the prognosis of laryngeal cancer [J]. Histol Histopathol,
2020, 35(11):1285-1293. doi:10.14670/hh-18-267.

[15] Wang T, Sun H, Bao Y, et al. POM121 overexpression is related to
a poor prognosis in colorectal cancer[J]. Expert Rev Mol Diagn,
2020, 20(3):345-353. doi:10.1080/14737159.2020.1707670.

[16] Kang C, Jia L, Hao L, et al. POM121 promotes the proliferation
and metastasis of gastric cancer via PI3K/AKT/MYC pathwayl[J].
Am J Cancer Res, 2023, 13(2):485-497.

[17] Yang J, Ren B, Yang G, et al. The enhancement of glycolysis
regulates pancreatic cancer metastasis[J]. Cell Mol Life Sci, 2020,

77(2):305-321. doi:10.1007/s00018-019-03278~z.

http://www.zpwz.net


http://dx.doi.org/10.7659/j.issn.1005-6947.240185
http://dx.doi.org/10.7659/j.issn.1005-6947.240185
http://dx.doi.org/10.7659/j.issn.1005-6947.240185
http://dx.doi.org/10.7659/j.issn.1005-6947.240185
http://dx.doi.org/10.1016/S0140-6736(25)00261-2
http://dx.doi.org/10.1016/S0140-6736(25)00261-2
http://dx.doi.org/10.7659/j.issn.1005-6947.240592
http://dx.doi.org/10.7659/j.issn.1005-6947.240592
http://dx.doi.org/10.7659/j.issn.1005-6947.240592
http://dx.doi.org/10.7659/j.issn.1005-6947.240592
http://dx.doi.org/10.1053/j.gastro.2023.02.012
http://dx.doi.org/10.3760/cma.j.issn.1674-1935.2019.02.021
http://dx.doi.org/10.3760/cma.j.issn.1674-1935.2019.02.021
http://dx.doi.org/10.3760/cma.j.issn.1674-1935.2019.02.021
http://dx.doi.org/10.3760/cma.j.issn.1674-1935.2019.02.021
http://dx.doi.org/10.1038/s41577-024-01111-8
http://dx.doi.org/10.1016/j.tibs.2018.10.011
http://dx.doi.org/10.1016/j.it.2022.10.005
http://dx.doi.org/10.1158/0008-5472.can-18-3726
http://dx.doi.org/10.1111/imr.12846
http://dx.doi.org/10.1111/imr.12846
http://dx.doi.org/10.1016/j.molcel.2004.12.010
http://dx.doi.org/10.1083/jcb.201007098
http://dx.doi.org/10.1083/jcb.201007098
http://dx.doi.org/10.7150/jca.33368
http://dx.doi.org/10.14670/hh-18-267
http://dx.doi.org/10.1080/14737159.2020.1707670
http://dx.doi.org/10.1007/s00018-019-03278-z

1002

g E %A

NS 5535 %

[18] El Kaoutari A, Fraunhoffer NA, Audebert S, et al. Pancreatic ductal
adenocarcinoma ubiquitination profiling reveals specific prognostic
and theranostic markers[J]. eBioMedicine, 2023, 92:104634. doi:
10.1016/j.ebiom.2023.104634.

[19] Qin C, Yang G, Yang J, et al. Metabolism of pancreatic cancer:
paving the way to better anticancer strategies[J]. Mol Cancer, 2020,
19(1):50. doi:10.1186/s12943-020-01169-7.

[20] Bannister AJ, Kouzarides T. Regulation of chromatin by histone
modifications[J]. Cell Res, 2011, 21(3): 381-395. doi: 10.1038/
cr.2011.22.

[21] B FH, BOOR, MY, 85 SR E AL R G Y
IF ¢ i R Jr B [T). v [ i 24 7%, 2025, 35(4):424-430. doi:
10.19401/.cnki.1007-3639.2025.04.011.

Zeng DD, Luo WF, Ye JZ, et al. Research progress and prospect of
histone lactylation in digestive system tumors[J]. China Oncology,
2025, 35(4):424-430. doi:10.19401/j.cnki.1007-3639.2025.04.011.

[22] Dai X, Lv X, Thompson E, et al. Histone lactylation: epigenetic
mark of glycolytic switch[J]. Trends Genet, 2022, 38(2): 124-127.
doi:10.1016/j.tig.2021.09.009.

[23] Zhang D, Tang ZY, Huang H, et al. Metabolic regulation of gene
expression by histone lactylation[J]. Nature, 2019, 574(7779):575-
580. doi:10.1038/s41586-019-1678-1.

[24]Li F, Si W, Xia L, et al. Positive feedback regulation between
glycolysis and histone lactylation drives oncogenesis in pancreatic
ductal adenocarcinoma[J]. Mol Cancer, 2024, 23(1): 90. doi:
10.1186/s12943-024-02008-9.

[251Li H, Sun L, Gao P, et al. Lactylation in cancer: Current
understanding and challenges[J]. Cancer Cell, 2024, 42(11): 1803—
1807. doi:10.1016/j.ccell.2024.09.006.

[26] Lv X, Lv Y, Dai X. Lactate, histone lactylation and cancer
hallmarks[J]. Expert Rev Mol Med, 2023, 25:e7. doi: 10.1017/
erm.2022.42.

[271 Ma Z, Yang J, Jia W, et al. Histone lactylation-driven B7-H3
expression promotes tumor immune evasion[J]. Theranostics, 2025,
15(6):2338-2359. doi:10.7150/thno.105947.

[28] Jiang X, Guo S, Wang S, et al. EIF4A3-Induced circARHGAP29
Promotes Aerobic Glycolysis in Docetaxel-Resistant Prostate
Cancer through IGF2BP2/c-Myc/LDHA Signaling[J]. Cancer Res,
2022, 82(5):831-845. doi:10.1158/0008-5472.can—21-2988.

[29] Liu J, Zhang C, Zhang TL, et al. Metabolic enzyme LDHA

http://'www.zpwz.net

activates Racl GTPase as a noncanonical mechanism to promote
cancer[J]. Nat Metab, 2022, 4(12): 1830-1846. doi: 10.1038/
$42255-022-00708-4.

[30] Rodriguez-Bravo V, Pippa R, Song WM, et al. Nuclear pores
promote lethal prostate cancer by increasing POM121-driven E2F1,
MYC, and AR nuclear import[J]. Cell, 2018, 174(5): 1200-1215.
doi:10.1016/j.cell.2018.07.015.

[31] Zhang C, Zhou L, Zhang M, et al. H3K18 lactylation potentiates
immune escape of non-small cell lung cancer[J]. Cancer Res, 2024,
84(21):3589-3601. doi:10.1158/0008-5472.can-23-3513.

[32] Yu J, Chai P, Xie M, et al. Histone lactylation drives oncogenesis
by facilitating m6A reader protein YTHDF2 expression in ocular
melanoma[J]. Genome Biol, 2021, 22(1):85. doi: 10.1186/s13059—
021-02308-z.

[33]Li W, Zhou C, Yu L, et al. Tumor-derived lactate promotes
resistance to bevacizumab treatment by facilitating autophagy
enhancer protein RUBCNL expression through histone H3 lysine
18 lactylation (H3K18la) in colorectal cancer[J]. Autophagy, 2024,
20(1):114-130. doi:10.1080/15548627.2023.2249762.

[34] Tong H, Jiang Z, Song L, et al. Dual impacts of serine/Glycine-free
diet in enhancing antitumor immunity and promoting evasion via
PD-L1 lactylation[J]. Cell Metab, 2026, 38(1):247. doi: 10.1016/j.
cmet.2025.12.002.

[35] Ullman NA, Burchard PR, Dunne RF, et al. Immunologic strategies
in pancreatic cancer: making Cold tumors Hot[J]. J Clin Oncol,
2022, 40(24):2789-2805. doi:10.1200/jc0.21.02616.

[36] Wang KP, Kong FY, Han X, et al. Integrative multi-omics reveal
NSUN2 facilitates glycolysis and histone lactylation-driven

immune evasion in renal carcinoma[J]. Genes Immun, 2025, 26(4):

312-323. doi:10.1038/s41435-025-00336-4.
(AX%i RiE)

2830 5] AR e, A, 32 I, 45 . H3K18 FLFR fhii i 4% 5
PG POMI121 (2 TR S e i AL 52 0], i e SRk
7, 2026, 35(5):990-1002. doi:10.7659/.issn.1005-6947.260125

Cite this article as: Ye K, Zhu ZC, Lu ZC, et al. H3K18 lactylation
promotes immune escape in pancreatic cancer through transcriptional
activation of POM121[J]. Chin J Gen Surg, 2026, 35(5): 990-1002.
doi:10.7659/j.issn.1005-6947.260125


http://dx.doi.org/10.1016/j.ebiom.2023.104634
http://dx.doi.org/10.1016/j.ebiom.2023.104634
http://dx.doi.org/10.1186/s12943-020-01169-7
http://dx.doi.org/10.1038/cr.2011.22
http://dx.doi.org/10.1038/cr.2011.22
http://dx.doi.org/10.19401/j.cnki.1007-3639.2025.04.011
http://dx.doi.org/10.19401/j.cnki.1007-3639.2025.04.011
http://dx.doi.org/10.19401/j.cnki.1007-3639.2025.04.011
http://dx.doi.org/10.1016/j.tig.2021.09.009
http://dx.doi.org/10.1038/s41586-019-1678-1
http://dx.doi.org/10.1186/s12943-024-02008-9
http://dx.doi.org/10.1186/s12943-024-02008-9
http://dx.doi.org/10.1016/j.ccell.2024.09.006
http://dx.doi.org/10.1017/erm.2022.42
http://dx.doi.org/10.1017/erm.2022.42
http://dx.doi.org/10.7150/thno.105947
http://dx.doi.org/10.1158/0008-5472.can-21-2988
http://dx.doi.org/10.1038/s42255-022-00708-4
http://dx.doi.org/10.1038/s42255-022-00708-4
http://dx.doi.org/10.1016/j.cell.2018.07.015
http://dx.doi.org/10.1158/0008-5472.can-23-3513
http://dx.doi.org/10.1186/s13059-021-02308-z
http://dx.doi.org/10.1186/s13059-021-02308-z
http://dx.doi.org/10.1080/15548627.2023.2249762
http://dx.doi.org/10.1016/j.cmet.2025.12.002
http://dx.doi.org/10.1016/j.cmet.2025.12.002
http://dx.doi.org/10.1200/jco.21.02616
http://dx.doi.org/10.1038/s41435-025-00336-4
https://dx.doi.org/10.7659/j.issn.1005-6947.260125
https://dx.doi.org/10.7659/j.issn.1005-6947.260125

