AT EE 8 W wooode E R
« 898 - 2026 4E 8 A

L U

JOURNAL OF HEBEI MEDICAL UNIVERSITY Aug. 2026

- TR -

FLIR AR A% Vi 12 TH AL £ G Mg b v i 58 ok i

KA K, &

ERC TN ¥ S PNNC F'S

CL 3 33 2 B A2 O T8 g 15 e K 0 ), 7 98 1988 K 5% 8300005 2. 3 B € Bl 27 B T8 il oeg 126 e s 3L
B BE KRS 8300000

LR FLARRAL A i FF o 9 2% 10 2 L 18t A2 I 42 MLt , 30 ook L 1R 5 1A 45 4 2 B IR AR L 1 S 2 5, e (0 5
45 Ky 00 e DR T 3 3% P 32 FL S ) L7 o A ol PR 85 b AT SR AR T o RS i T TR A T A
G0 L IR 20 PR B ER AR (W arburg 200D S5 BT B A, S ECFLRR R R AR, X T R A s A LRI B
i S S T V206 0 BE 22 0 2 9 2 Pt R OB o AR L SR 2 TR 5T o I R T A D 4 5 B T 24 7 R Jx 4 5 it
PR R MR R A R TR I K B e o AR LR R A e B LR A A A ()9 Ak R e IR b i BUAE T S 4 T
BLHI I R G0 HAR IS WibR ib W IR I7 8 A5 TS P4 95 A 04 I PR 5% A0 18 7, [v) I Je B ik — 4T ik 175 g phe ) o=
() RN A SR BE 5 75 1), LAEE 403 T 6 2 8 I 98 3 L3t 12 981 2 B0 5 RIORS A2 T SR T e 418 {1 — 7 BR324 .

(k%]

[(FESES] R735 [x#EizERB] A

T4 SRR A A b, T AL R S8 R i
A, S5 E . R R R R 5 AL R AR
Heremnmm ', & M Ak &R 48 R 2 AR IR <50
&, FEAER R R AW T HAE 9 K B
P, 2022 4R G HEUE o, RO TEIE AL R G b g
hEEEHBE S RS (54.3%), R EH
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W E5HAEAIABRMMBMmSTRE . A, N
FLMR & 7] fE 45 5 & B R ML N 5 A B
A (Coenzyme A, CoA) %54, it—2 4 il mt
Wi A (lactyl-CoA, lac-CoA), 3% — i 7245 40 i
FRUHIR 25 15 20 WL 3t 4% 45 B R ARl ok o

WAL, 2 St e A AT 38 G o R R R e Ak
NSERTR 2850 R R A AL A N TR PR I ik — 2P
FEAFLIR R RFL R AhAE RS W B AR TR R R
BH B A = P W 3t 20 % (methylglyoxal, MGO)
IR AE 2 T HER 1 (glyoxalase 1, GLO1) i1k
T 5 A H KRS A&, AR E R A N
ik (lactoylglutathione, LGSH), %%y 5 it IF fil§
& 5% - & Bt 3 & HE (non-enzymatic S-to-N acyl
shift, S-to-NWEH) BN T D-FLW L1,
LML AE 56 R A e BT ok AR e Ot Ry
1.2 FLERAL B M6 AH DG /g 1 =4 ] FLIR b B 1
32 3R A i Tl RN 25 A% o A% R A . FLIR kB
i omF o, #H R £ Tk AR5 R B p300  Chistone
acetyltransferase p300, p300) /PR R Iif F 1 24 0
k45 & E A
response element-binding protein, CBP) J& #x 7 #
KEMHAEAILRL “5 AR (writer), HAZLO
T RE A lac-CoA Hh 1% FL IR Mot 5L 7% 7% 31 20 28 11 i 2
MR ol e b, BUMH e €5 5T 45 44 28 15 b i H AR T Ui
FOBE G S e L S Ak, TR BE-(RNA £ i il
1 C(alanyl-tRNA synthetase 1, AARS1) HI N &
it -tRNA & A B 2 Calanyl-tRNA synthetase 2,
AARS2) #& DI = B MR M f  (adenosine
triphosphate, ATP) i 19 J7 204 il 3L IR — B2
et (lactyl-AMP) I B4 5 40 8 P FL IR fb 1&
Wi, A iR v LR G B B 3 — 4 R AR R
SR L i g A B e R A R X E R i
HHEHE B4R 1-3 (histone deacetylase 1-3,
HDAC1-3) FI{t K15 B i 7 Bl + 3 Csirtuin 3,
SIRT3) ZHEHFLMAN “HHREE", fTTARN
e i s B 2 FLIR AL I 4%, FLRB A S Mk B BR A
F H4 %5 16 i 461 2 1R FL#2 fb  (histone H4 lysine 16
lactylation, H4K16la) f&ifi, fif & & A E2 894
Wy 2 35 T R AR 0 o b 9 4 1
1.3 FLRiLBmagmK R  4HEAARKEBMm
5O N IR AR 1 5 AL R S . R FL IR
K V- 2 2O A R M FL R B A B (lactate
dehydrogenase, LDH) 7% VE R & M0 EE R &
TELR KR R, A E K B A R FL R A R
O AR R A ol LR Ak A8 i B P S )

(cyclic adenosine monophosphate

7 A GBS B 5 A AR A, O e Al D 3R UL gt
A5, I A P R GK 5

FL R A 18 M 78 A7 R S5 M T T AS 2 Bl BIL 93 A
fR T S i B R R M AR R A% O 2H R R E 1Y
IR B, BATC BTG S R E 2R
A H H3 5 18 i #i 2 R FL MR ik (histone H3
lysine 18 lactylation, H3K18la) . 41 H H3 % 4 i
i & B 3L B 1k C(histone H3 lysine 4 lactylation,
H3K4la) . 4l [ H3 5 27 i #i & R 7 R
1t Chistone H3 lysine 27 lactylation, H3K27la) |
2 & 1 H3 5 56 {7 i % M 7L B fL (histone H3
lysine 56 lactylation, H3K56la) . 2H % FH H3 % 91
#4412 FL 2 1k C(histone H3 lysine 9 lactylation,
H3K9la) Z M7 43, b X H3K18la (19 A
S NEA, NIRRT X EEIFS 55 %
WG, R A R B R SR T A
1M H3K9la A L WEfk . W EALFI L R (b B 1, AS [m]
16 i 22 1] B 3 2o 3 4 B U [m) A DS 40 08 455 % 6
By IF RS, 4T © A W IEAE S B Hela 40l
HLUESE M 26 A 2 IR LR A 7 s ELTE /)N B i Ok
5B W 20 v A B8 S 16 S FLIRR AL i, X s
R O B IR 25 422 52 o 0 R ] 1 AR A o
AN, LR AR S ol 2H 4 B R B Chistone
post-translational modification, HPTM) 8 £ £ i
HE AR, AR D w2, 3L
iz Ak F 2 Ak AE H3K 18 o7 w52 B i1 ) b Ay X i e
T 7E 5 26 i g 40 i, HDAC 2205 19 i 25 6E 4% [7)
R A 5 X P A A, e Y 3L R k4G W A ARG A Y
s g, HEAFRI S B ik . T B
b S5 A M o A7 A W AR OCHK 19 4N T R 4175 3 HelLa
MM AL R AR IL B, AREM T S oWtk B R
P £k B [+ 80 42 40 L 2y

AR A FLIR ALK P 32 81 B A5G &R W 3
FURR e B | BRACIRAS . N EE R I . v ISR AR
HE 28 M AN [ 15 5 30 1% 0] 42 L R Ak A8 IR 2, i)
NG 37 A AT AR 20 B R B A B A i SR 2 2R L
M2 At 2315 B4 7F ELA0 AR Ak B 2 g o, B 41 i
A LR AL S H AT BE A R R Wl R TR UL 3-
Jif (phosphatidylinositol 3-kinase, PI3K) fF 5 il
A BRIG, B SR T Glisl, 30 LR p53 25wl
Z: 55 FL 1R Ak A& Wi 9 9 455 I 4 O R b i o 4 ]
RIEAER 0,
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mi— G 2, A FLIR A O 2 4E 4R
Tat 20 P R g AR L e TOBR B O DL K i
TR, A R R AR R R S 2508 a7
HIREZ S Hrb

21 1 L R KA i AT o U A R A A 3
&g R S MR e R . R Y BOR, B
AGS 40 g HLA 2 375 45 28 e 7L W Ak i 45 HLik 26 &
Wi E A TE M A b B s A, R R KA
BEARBGEXCRED . # &M% zEHEA
3 (glucose transporter 3, GLUT3) #8 i i 7L IR B
A M A (lactate dehydrogenase A, LDHA), 345
W T ik 106 P DT 75 5 4 A 1 LR Ak S 48 i O 2
B S DNA RS SR, A Siedt B
MIsE5E . R .

2 A 1 FL IR AL 18 e S R O TR B B v
MRS EEMEIEN . WF 7 EN, dEAZL
2 Ak 1] 3 o 895 OO 1 Chexokinase 1, HK-
1) 7 % b5 -6- 5 B2 B = (glucose-6-phosphate
dehydrogenase, G6PD) 45 I [ fif AH 3¢ B A9 3% 15 14
SER iR 240 A 1 L AR R R S T A
1 (programmed death-ligand 1, PD-L1) ik, [
ik CD8 FH 4 T ¥ 0 40 M2 (CD8-positive T
lymphocyte, CD8" T 4HMi) N & RCH, M AL 2
G OA BT . B VY ER], R A FLRR LK
V- 55 i R IR T A A0 L T BE A R R OE AR OC, =
H3K18la ik i B i B H AR Ly sdofk s, BT
FL R b A DG 5k DR A4 2 1% A5 Y W A 8 30 B S IR T
M) 7 o

2H 38 11 FL R Ak A8 4 3 T A 45 1 g R T 40
vk, o kR SR . wEse IR, &k
M2 (RNA & G T AR S LR e B8 B A S 2H 28 T 5L TR
b, BN ok I F Yes AH G T (Yes-
associated protein, YAP), L 4 g J5 B 8 45 8
FUE G 40 B w25 W 0 e 3k, ] i 91 ) 40 A 9 1
5530 B, 35 0 T F R 20 MY A R OR B B E AR L
XA IR A S T AR A A, (T
TR0 R A TSR A 1 R R . PO T MR B RE T,
Bk W A R BRI T A7 1) A A
il o
2.2 HiHE W 45 e 0 e BEE R 52 20 8 1 FL
M2 Ak A i 5 ), G i R i A i e e R v e
P55 o T8 T RE O A L ARG EE g AR LA S e g D ) G ER
BEZANNYREEEMEM, Wang% " BoR g
¥ I 2 % (lipopolysaccharide, LPS) 1] 441 %
F H4 25 8 i i 24 IR L 2 fb Chistone H4 lysine 8

lactylation, H4KS8la) FLW2 1k & i 6 It i + % F
i #% B¥ # iR (long non-coding RNA, IncRNA)
LINCO00152 #% 5 H 4 # # 1 ¥ kB (nuclear factor
kB, NF-xkB) i FgAH G R P3R5, 542 Wang
A 0B UESE, RO FEVD 1T T R ] O i
HA4KS8la 7L 1R b B 3 45 H e R WL AH , 9K 3h i 1=
R . ZhousF PV IESCHERE AR B SR 2 M G A
1 Bt 2z 1k 37 (G protein-coupled receptor 37,
GPR37) FikIFE Hippo il %, #ETiHEsh LDHA
A>3 () W IR A A H3K18la FLRR LB 1, 5% C-X-
CHEFkfb I FH /& 1 (C-X-C motif chemokine
ligand 1, CXCL1). CXCL5 43 LA$R 55 b 1 ki 40
FfL, e AR 45 B R I A%, AR CRC IR i
P85 v A AR A0 H3K8 A 5 1Y L2 Ak A2t vl ik 2]
fie # fE W o W OB M E A
3 (methyltransferase-like protein 3, METTL3)
I8 4 i N6- F 3 R 77 (N6-methyladenosine,
m6A) RNA BN Janus Sl 1-15 %5 7% 5 5 5 5k
% ¥ 3 (Janus kinase 1-signal transducer and
activator of transcription 3, Jak1-STAT3) {5 5 i
BT R, BN R 6 (interleukin 6,
IL-6) F1 IL-10 53 W5 A 1715 A4 2 A 5 928 10 il 7 fsf 2R
B L LidE Y ESY 3 W] H3K18la /K - 1 i £ ffi 4
H 2 5% 14 v (retinoic acid receptor y, RARy) K3
PR 27 S T PR ARG, T 400 o) HL A I 0 i v Y R
5, AR IL-6 7 A2 I A STAT3 A5 53 i LA fin i
i AR K
2.3 HF 9% (hepatocellular carcinoma, HCC)
HCC R Ry 2Bk S 355 — % Mg, H& 4
2 JE o AR b A A I AR AR R g AR R R UL 35 S S
B, 2R FL R A B 1 7R o A b T S
.

25 44k & HCC & A= 1 O B i 019 42 o 7E i
Ao fb R, AR Chepatic stellate cells,
HSCs) & 4b ™ 78 & B 3% B 2 (hexokinase 2,
HK2) ik, e 7 M Kk, #mik e
H3K9, H3KI18, H4KS Jz 411 1 H4 5 12 {7 #i 2 iR
7L % 4t Chistone H4 lysine 12 lactylation, H4K12
la) SFAL A A A FLRR S, JF 38 i 8 45 0
A SC L R 2R3k, iF — 25 s I £F i btk g
Xu s Y BESE Won, W% TR g R 5 M 3 ) H3KOla
AZH A D H3 55 14 4 f 2 W2 7L R 16 Chistone H3
lysine 14 lactylation, H3K14la) & #fii M\ ifii K fIX
HCC 28 M 3L 12 A= 1l g 70 F b 9 e AR v g, Xk
HCC fb 2= Wiy f& it 7R py ik 25, LW EEHL R
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i D) 386 3ot 10 i) H3K 91a/H 3K 561a 16 4 J JHF 98 4f At o
I iR 35 PR A Si K P A5 DA DT K 4 I 9 41 o
TEH

£ LA R 9% % (hepatitis B Virus, HBV)
FXRHCCH, 508l RG89 2754
WTE R FLIR AL 5, Horh 9 256 N s TR R
5 O e T VA= ) o (TS R - B . << 6 R V= |
PERY R W A B = =R IR IR B . &R IR A . MR
5 T AR 25 22 A S B %, AR g AR AL
& E Jigeg 1k g Y X F PN R4S (intrahepatic
cholangiocarcinoma, ICCA) % - &
F (nucleolin, NCL) ) K477 i x5 FL W& 1k & ti vl
i P MADD 56 A9 RNA B85 #2008, s 22 %8
3 A6 2R IO (mitogen-activated protein kinase,
MAPK) {55 #% , £2 7 i 9 40 i 1 58 A i 22
H NCL #LR Ak K F 5 iCCA H 3 Y i /N A itk
ELE5 RS ARG ™0 J3 4, 418 (AL fh A G
FE R R 22 AR WK 0% 6A 418 5t 1 (nuclear receptor
subfamily 6 group A member 1, NR6A1) |, 4 [& P
454 # H 2 (oxysterol-binding protein 2, OSBP2)
FITUNCL19B AJ i i #4% 638 8 MMTV 8 45 s
K% (wingless-type MM TV integration site family,
WNT) ., MAPK %5 51 #%, et HCC i & fiify
S 2y, A HCC % 36 97 ML o7 i 7
ST
2.4 MR OBRRSE R (pancreatic ductal
adenocarcinoma, PDAC) ny:% i e 52 L&
Wi S UDAR G, R 4 A I BT o A . e
£ IR B8 S e R B R 5 5 2 AR, TR TR R
AAOCEL WA L b, FLR ATl ik MCT1 % iz i A48
M, 55 H3K18la & 4, 3k 1 f2 HE K 2 PR i
1 (arginase 1, ARG1) ik K& FH Wi 4 i M2 &I #
b5 Ak S B M2 7 [ 10 240 e ) 43 0 I A I R 2R
K ¥ (vascular endothelial growth factor,
VEGF) MIIL-10, 3 — 25 e 3 i i 48 A 8O0F 14
AR OREE Y SR e, A R A R
Hr, p300 & K ik 5 4 H IR b K F B AHOC
H p300 4~ 5 19 H3K18la & 4 vl i 3 [ 9 LDHA |
HK2 55 Ml 1% fige AH G 356 TR 3R 36, 185 i b 988 40 Mt ) 1%
W N PE SRR T . AR, AT G R AR G R
H 1 (nucleolar spindle associated protein 1,
NUSAPD) # 5 c-Myc 2 H | & iF S W F
la Chypoxia-inducible factor-la, HIF-1la) %5 &
B ST S A Y, Y sk LDHA 33K {2 b
P e B LR AR G, i A R RS L R 3R] o LR Ak

& ifi £ € NUSAPL & H, JE )l NUSAPI-LDHA-
Wl I i — FL IR Y R R 4 36, B e f PDAC 28
IGNEETIRCT - A

M PR N FH A0 {8 5 i A, R R o A I T
FL IR 7K F- 1 i 98 20 220 4R 1 3L R Ak 48 i A A OC
LY LR Ao 1 (B SR I AR, X R
W1 ZL 2 A 2 % PDAC JE A2 Wi A i s D7 4k /9 v
TERRED 0 R Y R, B MCT Ry 5
FE [ AR I A i A 2URL IR K- . 2 B P 3L R Ak
&4 LA S M2 AU G 4 B A b, RN R S PR SE T 2 44
1 (programmed death receptor 1, PD-1) #1Ji i 5 Bx¢
B X PDAC BGI7 BOR R TH B %, %Ik RIG
Ir ML TR RN

3 FERUMEIGTEEL R MEIRREL PR
2]

gl

3.1 FLIR AL AE M Ry S kA s AT AR S I AL R G g
W TE 12 Wi b ik 2 2R 7L R b A8 U 1 R Sk
A (I H3K18la, H4K12la, H3K9la) 7Ei1L &4
g R A S w Rk, HIHRIK K50
T AR BRSO OG, BAAE
R Witr B AN E . EEEEE T, M
41 h H3K 18la 1 = 3 1K 55 0k U0 45 % B8 52 1F A OC
55 T i 98 BB Y HAKSla 2 358 7K 0] A Sk 3000 A J5
2Ok B M ST fa B R s HCC & %% b H3K9la Al
H3K14la 1y & 3k 5 Mg B 2 G, 1
Ah, A F G0 R R T R FLER K 5 R 4
U g R H AL R AL B S IE A OG, TR S TE A2
Wi 1 i Bh 48 bR o 12 R 5 MR A 14 (ubiquitin-
specific protease 14, USP14) FIATP4 & G WK
W F 5 1 (ATP-binding cassette sub-family F
member 1, ABCF1) (¥ FL IR A7 & T AE b 7 19
HCC 2 Widgbr ™, JEF 7L b AH G 58 A 2 1 3T
Sy ALY BE A AL T T g L P R R S e R i N
JRAAREEIRIT MR Y, IR iZ Wikt T £ ok
Mg e T H. .

3.2 FLIR b AB M R S O a5 T A S T AR R G2 R
IRYT R BRI B 1 FL R R A i U 4 B G
¥ (I p300. HDAC1-3, MCT1/4. GEHA
f# Bt % & 81 (G protein-coupled receptor 81,
GPR81). AARS1/2) FFARFEFHEIEIF, CHEZ
Tt T8 1k 22 5 e g A5 780 oh ORS00 2B 3R 97 A . p300
P 790 C646 A AT 410 il 41 2R (I ZLIR A B 4, R AIG
B R 40 A b PD-L1 AR5k, B4 98 PD-1 #0050 1934
JPRCR T MCTLI R AR-C117977 n] 3@ 2o s />
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25 B R A0 0 FLIRR R, A B A Rl ke
WA R s LDHA SR Cins /R dh . FX-
11D AT B A1 Jieb 928 20 B 2L 1R 26 1, /D 2 R L FL R
LK, R AT 25 ) SO T R A R AR R B
Yo Can R W R RS A aE o A ) 41 8 FL R Ak
KOV E O M w22 kLR
A (centromere protein A, CENPA) -YY1-4i}{ )
W1 D1 (cyclin DI, CCNDD) / #i& 44 EEH
2 (neuropilin-2, NRP2) ¥ %l & FL 12 1k 55 5
% I NR6AL. OSBP2. UNCII9B, # 2K
HCC {RY7 BB BRI AT 20 77 XS RfF o0 25 1 o T Ak
F G0 IR B B8 R T AR AL T R B e Ak T A RS
TEVR T R

3.3 FLERALAE MG Ry S kAL m AT 2 5 I AL & G M
S VEAL 28R R IR AR A M AR DGR L (i p300
SIRT3, LDHA. NR6AD) {3 ik K F ol 15 31
R (DR VA (IR NP b = =S 7
YR AT R T AR A I . T
o, LR A AR OC 1Y T B 75 4 G A Tt M PR A% IR
fROH OB 1
adenylyltransferase 1, NMNATI1) #1 H3K18la &
PRI 30002 e RS R AR T B A TR TR
o A I 20 AR FL IR A B i K T B AE DG SR R 3R Gk
AT ST T Ak 2R G I BB U RS HETEAL L A
[ REE I AR AR A (T

(nicotinamide mononucleotide

4 REERE

A1 3R F1 LR A A8 i A D 3 i i AR S R0
I R PR B G BEAR E , AETH AL R GE R A K AR R
. kiR | BB R 2R A AR v R 4R RO 4R
YERT o Hedr v BL 6% 32 25 B W] S 98 Ak & 4 iR Y
HE Rl 5T B2 B TR B9 O AR, TR S A A 7 A
P I 0 E O R B2 W L IR T TR AL
e ft T B AR R R U Y I 5T 2 AR
R, BT A AR 2 A R A R D B B o )
3R LR A 18 M B R S5 P EOE AT R R D
S, HPUNNAE Wi L a3 T 45T B 2 DN SR A o3
THLRAA R RA B A FLR A (L-FL
M. D-FLE) A5 n 4l H LR 18 i 7E 1 1L &
5 Bb e B0 T RE 2 S L A8 S 4 I 2% 1 R S8 42 T
WY, 5 20 R S TR RS I B R 2 AT R G
filt A s 4L A FLIR A8 i 15 LAt = WL 35t 14 48 1 1Y
b I) 98 45 HL AT 75 TR AR 9, L AE B R kA e
R I S B A R A O Rt — R R s AT
FRZEH T R — BRI R, St Z AR ifEfL

F S 00 5 3k A0 4 DA ML R, S AR IR T O T
(9 BIF AT 8 S 555, i AR T e 2 T 2L R Al 4
ik 72 KT HEIR T T %85 AT AL B SR AR B i Y
L 1) 25 0473 Ak e PR AT ST B B, A i R 1
I VA W B — R E, HiskZ
T8 P ) A6 07 5 S e A0 A 5 0 T B A T B AR
BIR ) 17 Rl R e AR R o R R BIF 5 i R A T X 4
KHERE ), TR B W] 2 R A LR A 18 i 7 T
e 2 G0 i b B IR LR, T S RS 1 132
b W AR T R, 9 TH A A S8 IR 8RS HEIR T
S BB B0 B FE R R PR A

L B Prad, TH AR AR G R i i B R P AR
1L R A i A 4 o IR 45 AR T HR AR 5T AR
AL BE 20 e I8 5 HE 12 7 RORT B SR A 1T, A B
FEHRARANWHERT . R RS R T HEA S
T A B W AT B2 A T A 2R 8 Ik e 0 TR I ) L
Oy FRLAL, DN 45 J8 2 TS 0 el 3l R B A 22

[ % 3]

[1] Sung H, Ferlay J, Siegel RL, et al. Global cancer statistics
2022: GLOBOCAN estimates of incidence and mortality
worldwide for 36 cancers in 185 countries [J]. CA Cancer J
Clin, 2024,74(2): 121-153.

[2] Jayakrishnan T, Ng K. Early-onset gastrointestinal cancers: A
review[J]. JAMA,2025,334(15): 1373-1385.

[3] Zhang D, Tang Z, Huang H, et al. Metabolic regulation of
gene expression by histone lactylation [J]. Nature, 2019,
574C7779) : 575-580.

[4] Racker E. Bioenergetics and the problem of tumor growth[J].
Am Sci, 1972,60(1): 56-63.

[5] Son SM, Hwang S, Kim YJ, et al. Glutamine-dependent
lactate production sustains histone lactylation and promotes
pancreatic cancer progression[J]. Cell Metab, 2022, 34 (12) :
1921-1936.¢6.

[6] Gaffney DO, Jennings EQ, Anderson CC, et al. Non-
enzymatic lysine lactoylation of glycolytic enzymes [J]. Cell
Chem Biol, 2020,27(2): 206-213.

[7] LiH,LiuC,LiR,etal. AARS] and AARS2 sense L-lactate
to regulate ¢GAS as global silent lactyltransferases [J].
Nature, 2024,628(8007) : 420-427.

[8] Fan Z, Liu Z, Zhang N, et al. Identification of SIRT3 as an
eraser of H4K16la[ J]. iScience,2023,26(8): 107757.

[9] JinJ,Bai L, Wang D, et al. SIRT3-dependent delactylation of
cyclin E2 prevents hepatocellular carcinoma growth [J].
EMBO Rep,2023,24(5): e56052.

[10] Zhang D, Gao J, Zhu Z, et al. Lysine L-lactylation is the
dominant lactylation isomer induced by glycolysis [J]. Proc
Natl Acad Sci U S A,2025,122(11): €2404899122.

[11] Peng J,Du Y. Histone and non-histone lactylation: Molecular



Sy

LR A AB Wi 7 3 1 22 e T 98 b ) B 5 0 .

903 -

[16]

[18]

[19]

[21]

[23]

mechanisms, biological functions, diseases, and therapeutic
targets[ J]. Mol Biomed, 2025,6(1): 38.

Rho H, Terry AR, Chronis C, et al. Hexokinase 2-mediated
gene expression via histone lactylation is required for hepatic
stellate cell activation and liver fibrosis[J]. Cell Metab, 2023,
35(7): 1406-1423.

Yang Z, Yan C, Ma J, et al. Lactylome analysis suggests
lactylation-dependent mechanisms of metabolic adaptation in
hepatocellular carcinomal J]. Nat Metab, 2023,5(1): 61-79.
Chen J, Zhang M, Liu Y, et al. Histone lactylation driven by
ROS-mediated glycolytic shift promotes hypoxic pulmonary
hypertension[ J]. J Mol Cell Biol,2023,15(4) : mjac073.

Xie Y,Hu X, Liu M, et al. The role and mechanism of histone
lactylation in health and diseases[J]. Front Genet, 2022, 13:
949252.

Yang D, Yin J, Shan L, et al. Identification of lysine-lactylated
substrates in gastric cancer cells [J]. iScience, 2022, 25(7) :
104630.

Li Y, Zhang H, Wang L, et al. Histone H3K18 lactylation
drives PD-L1 expression and immune escape in gastric cancer
[T]. Cell Death Dis, 2024,15(4) : 287.

Yang H, Zou X, Yang S, et al. Identification of lactylation
related model to predict prognostic, tumor infiltrating
immunocytes and response of immunotherapy in gastric cancer
[J]. Front Immunol, 2023,14: 1149989.

Wang J, Liu Z, Xu Y, et al. Enterobacterial LPS-inducible
LINCO00152 is regulated by histone lactylation and promotes
cancer cell invasion and migration [J]. Front Cell Infect
Microbiol,2022,12: 913815.

Wang Y, Zhang L, Liu H, et al. Salmonella typhimurium-
induced histone H4K8 lactylation promotes colorectal cancer
progression via LINC00152-mediated NF-xB suppression[J].
Cell Biosci, 2023,13(1): 189.

Zhou JM, Xu WQ, Wu YB, et al. GPR37 promotes colorectal
cancer liver metastases by enhancing the glycolysis and histone
lactylation via Hippo pathway [J]. Oncogene, 2023, 42 (45) :
3319-3330.

Xiong J, He I, Zhu J, et al. Lactylation-driven METTL3-
mediated RNA m6A modification promotes
immunosuppression of tumor-infiltrating myeloid cells [J].
Mol Cell, 2022,82(9): 1660-1677.

Li XM, Yang Y, Jiang FQ, et al. Histone lactylation inhibits
RARY expression in macrophages to promote colorectal
tumorigenesis through activation of TRAF6-IL-6-STAT3
signaling[ J]. Cell Rep,2024,43(2): 113688.

Xu HY, Li LQ, Wang SS, et al. Royal jelly acid suppresses
hepatocellular carcinoma tumorigenicity by inhibiting H3
histone lactylation at H3K18la and H3Kl14la sites [J].

Phytomedicine, 2023, 118: 154940.

[25]

[26]

[27]

[28]

[29]

[31]

[36]

Pan LH, Feng F, Wu JQ, et al. Demethylzeylasteral targets
lactate by inhibiting histone lactylation to suppress the
tumorigenicity of liver cancer stem cells[J]. Pharmacol Res,
2022,181: 106270.

Yang L, Niu K, Wang J, et al. Nucleolin lactylation contributes
to intrahepatic cholangiocarcinoma pathogenesis via RNA
splicing regulation of MADD [J]. J Hepatol, 2024, 81 (4) :
651-666.

Wu QJ, Li X, Long MH, et al. Integrated analysis of histone
lysine lactylation (Kla) -specific genes suggests that NR6A1,
OSBP2 and UNCI119B are novel therapeutic targets for
hepatocellular carcinomal J]. Sci Rep,2023,13(1): 18642.
Fang X, Zhao P, Gao S, et al. Lactate induces tumor-
associated ~ macrophage  polarization  independent  of
mitochondrial pyruvate carrier-mediated metabolism [J]. Int J
Biol Macromol, 2023,237: 123810.

Chen M, Cen KL, Song YJ, et al. NUSAPI-LDHA-
glycolysis-lactate feedforward loop promotes Warburg effect
and metastasis in pancreatic ductal adenocarcinomal J]. Cancer
Lett,2023,567: 216285.

Li M, Zhang Y, Liu H, et al. Serum lactate correlates with
tumor histone lactylation and predicts survival in pancreatic

ductal adenocarcinoma [J]. J Clin Pathol, 2023, 76 (12)
821-828.

Bueno V, Binet I, Steger U, et al. The specific
monocarboxylate  transporter (MCT1) inhibitor, AR-
C117977, prolongs allograft survival in  mice [J].

Transplantation, 2007,84(9): 1204-1207.

Wu XF. In-depth discovery of protein lysine lactylation and
potential target modified protein analysis in hepatocellular
carcinomal J]. Proteomics, 2023,23(9) : 2200432.

Peng T, Sun F, Yang JC, et al. Novel lactylation-related
signature to predict prognosis for pancreatic adenocarcinoma
[J]. World J Gastroenterol, 2024, 30(19) : 2575-2602.

Zhang Y, Liu X, Chen J, et al. Curcumin inhibits HIF1A
histone lactylation and PD-1.1 expression in gastric cancer[J].
Phytomedicine, 2024,118: 154932.

LiH,Wang Y, Zhang L, et al. Resveratrol suppresses HIF 1A
lactylation-mediated PD-L1 upregulation in hepatocellular
carcinomal J]. Int J Mol Sci, 2023, 24(20) : 15210.

Wang L, Zhao J, Sun M, et al. Quercetin abrogates HIF1A
histone lactylation-driven PD-L1 expression in colorectal
cancer[J]. Food Chem Toxicol,2024,189: 113987.

Liao JY, Chen ZY, Chang RZ, et al. CENPA functions as a
transcriptional regulator to promote hepatocellular carcinoma
progression via cooperating with YY1[J]. Int J Biol Sci, 2023,
19(16): 5218-5231.

(R L 8 AT A1)



