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Research progress on the function and mechanism of lactylation
in the process of tumor inflammation and cancer

LI Xuekai', SUN Linhan', LIU Duanrui’, NI Yang'
(1. Department of Oncology; 2. Department of Laboratory Medicine, Shandong Provincial Hospital Affiliated to
Shandong First Medical University, Jinan 250021, Shandong, China)

Abstract: Lactylation modification, as a novel post-translational modification (PTM) of proteins, is one of the main
mechanisms of epigenetic regulation. It can affect the structure, function, activity and stability of proteins. Lactylation
modification provides a new perspective for better understanding the connection between cellular metabolic reprogram-
ming and epigenetic regulation. Recently, studies have increasingly found that lactylation modification regulates tumor
proliferation and drug resistance by participating in the inflammatory-cancer process. It promotes inflammatory-cancer
transformation and immunosuppression and is closely related to poor tumor prognosis. Understanding the molecular
mechanism of lactylation modification provides new perspectives and strategies for tumor treatment, and promotes the
transformation of lactate research from basic research to clinical applications. This article reviews the roles of lactylation
metabolism and modification in the inflammatory-cancer process, highlighting their key roles in multiple tumors such as
gastrointestinal and liver tumors. These findings are important for exploring the mechanism of tumor occurrence and
development, as well as for identifying new therapeutic targets.
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Figure 1 Lactate metabolism and protein lactylation modification
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Figure 2 The role of lactic acid in the progression of tumor inflammation-cancer
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IR PLTE 1 A5 [ AZMEAZ R (Janus kinase 1 messenger
RNA, JAK1 mRNA) 1) 6-F FLJRIEES ( N6-methylad-
enosine, m6A ) &M, PG H N (5 5 38 i, e 4l
1 m6A-YTH Z5#3 % %% (1 1 ( YTH domain-con-
taining family protein 1, YTHDF1) #ifg i#f JAK1 )
LR R A TR S AR T e T A SR Y
3 (signal transducer and activator of transcription 3,
STAT3) BRI B, X — K IM“ARBHE & -%
WLiB A%~ [N e 37 K P48 75 T H3K18la-METTL3-
JAKI1-STAT3 %45 TIMs X HL A 73 Ty il i 30 il
ER AL R B Wi 2 5 T 45 B9 TIMs /&
(99 S AR AR S e k3, IR A2 2 1 e 40 A A
TEAL RS SRR RIS Ak, B A T ALR
HRABMRTE CRC 1Y % A i Je K I FRpk B e 78 i 2
b S SRR R AR DG PR Rk BT A5 538
e AR AR AE AR B (0 R s 1 B 2 1R e g
HIG SRR | S FURK T2 HIF- 1o )
Fa i, o NS OWE i AH OC KR R (40 LDHA |
PKM2) JEIIE S5 A 1, [7) i 410 98 55 X R4 04 1
FL[H (41 BCL-2 SRk X i H BAX p53 iR JH 1294
PP PUMA) R 35 T, e #E g ™ . TME
AR BRI AL B MBS T LA Sy RGP R
PUREAE T TE SR BEIR Y7 & 14 O 2 410 ) 11 245 oy i 24
FOPE P, 18 5 5 G 4T o) 40 L )80 55 4R e e
il AH 5235, I S T RE , JE 1 WE I it - S LR
HERR -~ S " AR (2 gt R Ik
TIPIRE 240 M6 P S B L AR A LR B T A
IUEHE T CRC AU A JE i F5E T CRC B MLis
&2 A OB WA Wibs =i 1



70 TR N N

®O(E % M) 63 % 9 1]

TELS H I AR AR v | B AEOME IE Al 30 B-i%
I F (B-catenin) FILZ W b I+, FLIR LB MGG 58 T
HERBTENE, I8 i TT A MMTV 35 7 SR
WL (wingless-type MMTYV integration site family,
Wnt) {75538 P& A2 2 58 g R R R 4 A %) 4 22 A1
FERY L BIRIE IR, JRE B P A ) A0 M A1 7L R A
/N IE SR I AR P TR B T 4 17 BT
helper 17 cell, Th17) i BIREIF o8> HokE , NTTA
Rk T 45 I R s ERR ). Hippo W G
FE F 8 BE 52 fK 37 (G protein-coupled receptor,
GPR37) I HUME I 32 w5 1 A ML N FLIR 1 AR R
IS A MR 8 AR08 L e T R
b AT 25 R 408 Y I EE ALY R I 18
Pz 4 B 9% ] CRC B4k FLIR A& i i
it “p53 Tl dl-Wnt 5 5 800G - B MR R &
17 =B BepIL i 4 1 A 2 R 5 FLRR fL B M FE CRC
H RS2 98 AE A B 75 W (0 & R ¥ A7 LR ik I T
1), SO RS AL R 3K 31 ) (38 2 3% 0 35 1% o 2w 72
Ak ) , Ik CRC - WIS W RI S e 16T 7 i 25
PRAt TR, B T ELRRAL B S A R ) K
SEIEAHOC, PRI | F B S MR SRR Rk
KA TE 15975 S 35 1 BSOS D0 e 3 R A5 v 1 B
JEMERRR M, A A CRC HUHTALIZIN T HZ —
2.3 FRRERPE YRR

1ENE PE RT3 5 (hepatitis B virus, HBV)
JE&Y% FI T 40 B2 9% ( hepatocellular carcinoma, HCC)
H LR 2 5k e U HE S Re s QA
KRB VA OC : FLIR AL B A UL 3 T AAE 1)
FERE L AL i8S T HCC B34 58 % ; 76 HBV
AL G| R ARAERAE T, I LH S iR i K R4
JHL, 4 20 BB T AR A JoT £ 0 A% IR o e 1, D34
TN PIALAR S KU e A, SORE PR 45 3 1t LR
A A 1% 2 WL 358 A% ML R 4215 53l B, A 7 R I e
b W 5% K& B, 35 22 ki 25 1 ( centromeric proteins,
CENP) J& I & e I 7E bR i ), v CENP 75
MR 124 (K124) f7 fi LAk i vl {2 2 5 3 &
Wik, a5 ST YY1 AEAER,
S AL M A4 5 SIRT3 & — i 25 2L BR fL A
KArF 1€ HCC " E R A8 L FLRR A 4 1)« 182 B
a7, R i 4 i N FLAR fk /811 ; SIRT3 £ HCC
W RIS, ARG s, AT 3 2 40 1 40
JiJE1 3 8 11 E2(cyclin E2, CCNE2) HFLIR L 1& i,
55 T 98 40 B 08 T, DA A ) b R Y A AR R
JLOT AN ST e, a4 i ) BT L R k17
S5 (4 H3K561a H3K91a) , 7] g Z i HCC b T

AR B ES

HMGBI1 L2 A AE i 7 I 48 g i A v s &
7 T EEAMEH . HMGB1 kA FLRIbEm s, il NE
MW 4 L PR, B U PN B S8 A e, i o A G
SR B AR, U 1 A, DT 2
Fof LI AR S A I A B T2 A 2 RS
PERK B 14 ( ubiquitin-specific protease, USP14) #ll
ATP 454 & 5% ( ATP-binding cassette family mem-
ber 1, ABCF1 ) BZL IR AG Wi 76 T8 il 5% 7% 41 21
S T IO AR IR I W P48, LR e &
2o TR HARE S P AL R FIAH DG BE PR AT R
HCC I RIZTT BT AE AR &4 ) AR LB M iR
38 1 0 R R T 2 (adenylate kinase 2, AK2) [
LIy e AR 2 JH-96 40 B ) 38 B8 R % s RIS, LR = 5
N ZFIE 530 B A R | B R BUR R 216 4k F-
B9 0 e Ak, DL K g 20 R Bk AR T A R
PLLOoT BRI AR S AR A LR A 1 X
— AR A ELAOCHR AR e A I, X SRR AR
T AL RRAAB AR E S 2 AR T iy Z AR, WA
FRRIZW FNG YT AL TR T TR AN
24 FBRHEHEHMMERHREHRE

FLRAE MR T2 2 5HAMME N L E Sk
JE& G AnAE B R R 4 ) 28 4 HEOR R (anaplastic
thyroid carcinoma, ATC) H, “ Warburg % b~ 5 2
YA Py LR A BG I 2L B2 AAS i K P T e e
H4K12 FLERfL & 1 (HAK121a) J G T 2 A2 i
L (4 BRAFV600E ) 1 23k , 3 1 A 7 HOIR iR
SRR AR AR R 281 R A fifi
BRAFV600E 1l 7 15 Ho A 6 ¥ J7 58 LA BH W7 3L iR
AAE, PTRE B 4 ATC & J 1) ¥ 78 9K 1, UL
%é 1[69-76: .

TE'S R ' 15 W 41 i 9 (clear cell renal cell
carcinoma, ccRCC) H1, ZLER fb & 1 [F) AF 2. 3%, U
AR LR, PRI, M R AL R L S
MR PE A K R 732 4K B ( platelet-derived growth
factor receptor beta, PDGFRP ) {5 53 i 22 [0] £ 78 1E
S AIL ) 2 R LR AL BTG PDGFRP #% 5t
R B RS S8 VEAR | 1 PDGERP B 55 3 ik — 4 ]
o ERFLERAL T PR, [ RS 3 o S R LR Tk
F1 PDGFRB 15 538 [ 1] B8 A 2 il ccRCC i 2
ML ARG AR SRIR 7 SR A 5 1h)

TERTF AR 28 A1 HG 51 B 958 5, Numb,/Parkin 38 j#%
BB AR B 2 i 1 0 3L R Ak 8 1 K O 5 W)
BF, 5 0 28 P9 43 A D AR O 15 38 K B U, e
T RFVERRITIG R T Wb Jed 0 Y 3 5E RN AT A e



PRYL, A FLR B 1 i 5898 UERE v 5 D RE-5 BIL ] IF 5 2 i 71

7E PTEN/p53 Sl (14 if 91) J- i 48 A b, 4000 ) L R A
A% AT R ARR Bk 988 AH O S 41 B ( tumor-associated
macrophages, TAMs ) N 21 8 [ A9 2L R 1L /KF-, AT
WE TAMSs IPUEBE S 7™ 0 Ak, B R A5 &

I KIAAL199 154 53858+ HIF-1a 1Y = FLIR 1k
A AT T I KIAAT1199 K& RIS N K A K
TG R RIE  fEHE o R R SRR e 4 i
R 2E RS R A ™

R AEMRE N R E A TR

Table 1 Protein lactylation in different tumor cells
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Table 2 Molecular changes after cell lactylation modification during immunosuppression process
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