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ENEHLRERNRAMHKE B KR, QRT-PCR f & A A A RIE B F R ISR M X E A KT, R 5§ HESC L,
ihESCs # LDHA \H3K18lac METTL3 & X LB & & B & 7+ & ; Bk LDHA 7 [$ 1% H3K18lac fn METTL3 A ¥, it % 3 LDHA
2 FLER AL FE U A R, H H3K18lac & % T METTL3 3% 8 30 F X ; B ik METTL3 # T3 X JE B 7 & SCD1 £y m6A K-F 5 %k ik,
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[ Abstract]  Objective  To explore the molecular mechanism of LDHA mediated histone H3 lysine 18 acetylation
(H3K18lac) regulating the METTL3/YTHDF1/CD1 axis in endometriosis ( EMT). Methods
stromal cells (ihESCs) , immortalized human endometrial stromal cells (HESCs) and a constructed mouse peritoneal EMT model

Immortalized human endometriosis

were used as research subjects. At the cellular level, transfection with shRNA and overexpression plasmids was performed to detect
lactate content and m6A methylation levels. Molecular mechanisms were investigated through immunoprecipitation and dual-lucifer-
ase reporter assays. At the animal level, the control group received intraperitoneal injections of normal mouse endometrial tissue frag-
ments or saline. The model group received intraperitoneal injections of mouse endometrial tissue fragments pretreated with estradiol
benzoate. At the same time, either shNC or shMETTL3 was injected to tail vein. Histopathological changes and related protein ex-
pression were observed through tissue staining. Levels of inflammatory factors and lipid metabolism-related proteins were detected by
qRT-PCR and Western blot. Results ~ Compared with HESC, the expression of LDHA, H3K18lac, METTL3 and lactate content in
ihESCs were significantly increased. Knockdown of LDHA reduced H3K18lac and METTL3 levels. Overexpression of LDHA or lac-
tate treatment showed the opposite effect. H3K18lac was enriched in the proximal promoter region of METTL3. METTL3 knockdown
downregulated inflammatory factors and reduced m6A level and expression of SCD1. YTHDF1 recognized m6A modifications on
SCD1 and enhanced its mRNA stability. Knockdown of YITHDF1 reversed the upregulation of SCD1 induced by METTL3 overexpres-

sion. In vivo, METTL3 knockdown alleviated histopathological lesions and reduced the expression of inflammatory factors and related

proteins in EMT mice. Conclusions

Cellular and animal studies confirm that LDHA-H3K18lac-mediated METTL3 regulates SCD1

expression via YIHDF1. This provides a novel therapeutic target for EMT treatment.
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FFAE S S 2R 1o BRI T A e 6 Tl > P e v
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A(lactate dehydrogenase A, LDHA ) 4k TN il iR % 1k
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(Histone H3 lysine 18 lacylation, H3K18lac) . #f it
ERLMEdE EMT s B3R A & 1 i9RE, k2
SE R LG . SRR EMT & 2E K i
AL W R 58 BB, N6-H1 JE i 1 (Ne-
methyladenosine , m6A ) /& ELEZAE#) mRNA i i UL
L2 1, B L 5% B B AF ( Methyltransferase-Like
METTL)3 K METTL14 {52 HoAZ 0 B RE 5GBS i, 8
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i TCHTTE R 2H A A FLIR AL S moA B4 2 8] 19 52
SO I% & 75 38 if METTL3/YTHDF1/SCD1 %1 & 5
EMT i),

AWFFE VIR AE AN T8 P RS0 B 5 40 D (-
mortalized human endometriosis stromal cells,ihESCs)
LN EMT RBL X4 B TEIRSE LDHA 47
(1) H3K18lac X} METTL3 &3k i o #2 4F HI, LA K
METTL3 J& 77 YTHDF1 520 SCD1 ik | i
sk LA EMT 32087 7677 SR B
1 X&RE5FE
1.1 SRIEX&K  JI0T 2024 48 1 J] £ 2025 4F 6
ATERDOT — BE e rh0 S8 90 % i 47. ihESCs 1
FUET RS A BB BR S 7 5 K AR A T8 A fie
FL AL (human endometrial stromal cells, HESC ) Il
H EHERES Y RHEA R A, 6~ 8 Jil i Mt
CS7BL/6 /INEUIA A B8l A= M B E 00 A7 BR 2> w1
EEIKH] . LWL DMEM/F12 B2 5600 H 35 [ Gib-
co 23l 5 S AL IR AG N R &5 0 [ e st AR ) T
FRWFFTAT Lipofectamine® 3000 M H 3£ E Life Tech-
nologies ; Trizol pnen I ASES Invitrogen ; Wik 850
&M TransStart® Green qPCR SuperMix i 7 & 1 A
Rt G AP HAA R A BCA 8 H E 71
B ECL AL 2O6IR & A R = RA 4L
ARAFRZF 5T ACC 1 H E E Invitrogen, $T H3 F
PT H3K18la 14 FIFTN A=Y, HoR— Bt SR i
E ALY ( Horseradish Peroxidase , HRP) #ric —Hi 14
e H 3¢ E Abcam; m6A AH KI5 &4 B Milli-
pore ; pGL3 2 ARG H Promega; 75 A K- 41 ( Hema-
toxylin-Eosin , H&E ) Je (4 305 & | 7% = (A ( Masson’
s trichrome ) e 8 & A AL R ERHEL AR
A PO 4R B U 9 (matrix metalloproteinase 9,
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MMPO) A4 40 i [1] 2 B 53F 1 (intercellular adhesion
molecule 1,ICAM-1) W [ Jb 5% {8 58 2R A= W4 AR A BR
INFEL M AE N R A K A F (vascular endothelial
growth factor, VEGF) ) H Abcam,

1.2 SRBWHE

L2.1 AR AEEGE  ihESC FI HESC 41iE7E 37
C 5% CO, MZMT & 15% B4 1i3E 100 U/mL
HRR/FER R K1 mM NEIRR 119 JE B DMEM/
F-12 35537 3605595 0 %A Lipofectamine® 3000 ¥4 YL
1] LDHA \METTL3, YTHDF1 | [ & F A A K P 2
mrna 4543 [ (sh Insulin-like Growth Factor 2 mRNA-
Binding Protein, shIGF2BP ) 1, IGF2BP2, IGF2BP3
YTHDF2 1158 %4 & RNA (short hairpin RNA, shRNA)
(95 14#/2#) LARN 23K (over expression , oe ) JETHL
(0eLDHA | 0eMETTL3 ., 0eYTHDF1) , L4 K [ 4 %} 8
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(negative control,NC)shNC Fl 0eNC, #5415 12 h L)
2x10° ZHfL/ LAY R BEHERN T 6 LD 550 6 h J54h
W48 h ST RN, A S e B R i =X
JZ Vi ( quantitative real-time polymerase chain reaction,
qRT-PCR) FIEE H it EJ37E ( western blot, WB ) BariiE4% Yy
1.2.2  ¢RT-PCR R ] Trizol i 7 M\ 2H 21 &
ihESCs 4 HEUE mRNA JF80%4 5% ¢DNA, fii
JH] TransStart® Green qPCR SuperMix i 71| & i il
mRNA Fik, RNZAF:95 CHIAEM: 30 5;95 €A%
P 55,60 CIR K 30 5,40 DGR 7 i 2 537
PSR FRIA DL 27T 1155, GAPDH AN S, 517
FIWFE 1, N THE SCDI mRNA €M, H 10 mg
/ LR D ALERANML 0.1.2.4 A1 8 h, 21X
RNA J& qPCR il SCD1 ik,

# 1 RIT-PCR3I¥FFI

2 SR L5319 (5°—3") TS5’ —3)
LDHA ATGGCAACTCTAAAGGATCAGC CCAACCCCAACAACTGTAATCT
FTO CTGCAGACCTGGCTGAATGT TGGGTAGCCAGGATGTAGCC
ALKBHS GAGGCTGGAATGGGAGTGAC CAGCCAAACACATCCCCAAT
WTAP TGGAGACCTGGGTTTGTTGC GCTCCACCTTCACCTCCTTC
RBM15 CAGCAGATCAACAAGCGGAA GTGTTGGCATTGCTGTTGGA
VIRMA GCTGGGATTACAGGCGTGAG CACCAGGTTCTCCGAAATGC
METTL3 GCTGCTGCTGAAGAAGATGG CAGGTAGGTGGTGGTGATGG
TNF-o CCCTCACACTCAGATCATCTTCT GCTACGGGCTTGTCACTCGA
IL-6 CCACTCACCTCTTCAGAACGA TTGGTCCTTAGCCACTCCTTC
IL-1B ATGATGGCTTATTACAGTGGC TCTCCACAGCTCCACGTC
YTHDF1 AAGCCAGAGAGCCAAGATGA GCTGCTGCTGTTGTTGTTGT
SCD1 TTCTTGCGATACACTCTGGTGC CGGGATTGAATGTTCTTGTCGT
GAPDH CTCACCGGATGCACCAATGTT CGCGTTGCTCACAATGTTCAT

1.2.3 WB Sz N L0 21O 3R s bl # H
AL (WBIESE CD31 5 a-SMA TE#Kik) ,ff ] RI-
PA ZYBAR BN AN 07 N IR ZH 2L 1, BCA %
M e, 28 10% SDS-PAGE HL UKk 43 5 ) 5 B &2
PVDF %, 5%t 5 W5 4] 60 min,4 C —HiWH 1L
B, HIAKTR, — 4T (1 = 5000) #FF 1.5 h,ECL &
%o PUiR{E S LDHA (1 : 5000) .SCD1(1 : 800) . [
PR 1 JuiF4s A 8 1 (sterol regulatory element-bind-
ing protein 1,SREBP1) (1 : 800) JgHIR & M ( fatty
acid synthase, FAS) (1 : 600) \METTL3 (1 : 1000)
METTL14 (1 : 1000) . H3 (1 :500) , H3K18la (1 :
500) \ACC(1 : 1200) #11 B-action( 1 : 2500) ,

1.2.4 m6A HEALACERM i EpiQuik m6A
RNA HEAL 5 5300 & A DU 20 i 5L RNA TP Y m6A
o, AR SRR

1.2.5 (0l S ULTE ( chromatin immunoprecipi-
tation, ChIP) 5286 ffi ] H3K18lac $L K 7EFT ChIP
SEI IR 1eG A BITEXT IR, 402 19 I s 1k
10 min J&5 HZRZ 1L, T2 PBS 15 Uk ik i,
Yo i SHiik K A/G B AREER 4 CHEE R, Chel-
ex it B EULTE DNA J5 qPCR 4347,

1.2.6 m6A RNA % JLIE (m6A RNA immuno-
precipitation, MeRIP ) ST il Magna MeRIP m6A
A G SCD1 1 m6A H ALK, RNA 5 3 g
Pt m6A YLk K A/G #EER 4 CILFE 12 h, el
TESE PR T 5 20 B RNA, gRT-PCR #:ll SCD1 fy
mOA HAHERE

1.2.7 RNA P UIIE (RNA immunoprecipitation ,
RIP) 525 >R H Magna RIP i3] &4 4F YTHDF1 5
SCD1 WYAITEAE R 4 METTL3 J& FH RIP 24/ 2% vh
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WAL FRAR A SR B 519G YUK B RIP 28 v &
1 h, BESRAL PR S & A K WAL A, 42 5 RNA JF:
RT-qPCR #ill] SCD1 ik,

1.2.8 XEOCRMMR A ILF L ¥ SCD1 Bk
B (SCD1-wt) 8§58 28 %1 (SCD1-mut ) 3-UTR B 7¢
FERE pGL3 Ak, ihESC #Fh T 24 FLAR, 355 Yo
shMETTL3/shYTHDF1 & 0eMETTL3/0eYTHDF1 5
HEA TR, 48 h J5 i FH X 2 B e 3 Ge kD
FHXT 2 G2 Wl 1

1.2.9 /NRIEER Y MM CSTBL/6 /N RIE
PEMRFE 2 i, BHAL S A (n=15) 24K (n =
30) o HEAARATTIL A GG FRME B 0. 1 mg/ (kg
- d),7 RIGAFEHFE MBI (<1 mm) ,%MKHEH"I‘
FEGTF B IR R IR B (FE A8 Al K =1
:2),21 KJGHIN EMT SR80, ¥ EMT /)N LB
BLAT AR +shNC 4 FIB R +shMETTL3 4 (n=6),
FE# ik 5t shNC 8% shMETTL3 ; % BRZH (n=6) I 15
HSIEE /N R B W 5 S AR Bk, LI gh
GRS 5 N (0B TR FRLE H A 20) 5
K SRHUA SIS B 2 By 23k
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ARG B L BEKALE  FE UL A31T H&E Fl Mas-
son Yeft, 2 B SlUBE AR R AE IS .

1.2.11 Sy gt A & $i
JisAE G A S BE T 2% 4 I A B AR,
4 CHWFEHL MMP9 i ICAM-1 4t VEGF —HT (1 :
400) i:17%,37 °C HRP R —Hi¥F 60 min, DAB
f, BES NEF R EME , Image-Pro Plus6. 0 3K {4
THASE RS 0 B v i,

1.3 %itZ A% i GraphPad Prism 7 $ {443
Mrgdia . (ROMEIRIBEE 3 MY FER RN 5L
W 6 MY EEE T A W) 1 R T A D
3, FFEIESDAMRIT R LIS brifE 22 %
N, P I] He ek AR BT ¢ K56, 2240 a) Fe AR
PP ZE T 225307, RNA R PR BT R R RUR 5 25
1M1 P<0.05 HERAGIHE X,

2 H#R

2.1 ihESCs & LDHA #1 H3K18lac HIFR X 1F R
5 HESC 4 i #H It , ihESCs HFLR & & Sz LDHA ¥
mRNA 7K -4 & T+ 5, H3K18lac F1 LDHA B8 1155
BB FE(E ) . H3ENAHEANS FEMm Y

1.2.10 AL WESM B NEHS, 10% WREERTHEITFE X (P>0.05), 7] HTF
MR MEE , A AR (4 pm) . VIFZ—H H3K18lac FAMKHE,
5 4—
ekl . H3K18lac | wwws 4R | 17kD
g T
O 4
8 $ 3 —
2. = ha | —— |
8 o
i) X 2-
S o E
3 < e --—
3 5 1 LDHA 37kD
S 1 =
IS
i —— -
0 T a 0 T 1b B-action 42kD (lc
HESC ihESCs HESC ihESCs HESC ihESCs

B 1 LDHA #1 H3K18lac 7£ ihESCs #f R RIE EVH  a. FLAR/K T ;b: LDHA 9 mRNA 3KiA7KF-;c: H3K18lac Al LDHA Ay 143k

JKF w % % P<0.001

2.2 H3KIi8lac X} METTL3 EEEBHFHEAE
A shLDHA %44 )5, H3 7645 4L 40 i b il 2R 1k 7K
ERHGH 7 L (P>0.05) ,ihESC 40l -h LDHA
(1) mRNA (& 2a) I8 H (Bl 2b) KF-1 8 35 AR
FUIR & ([ 2¢) Fil H3K18lac /K- (& 2d) tLBH &
TH, #1235 LDHA (oeLDHA ) 5| 41 i N
LDHA Fik Tk ([ 2e ), FEAEBEFLRR ([ 2g) FI
H3K18lac 7K (&l 2h) B 83 7t

5 HESC 4 /a4 L, thESC 20 i 1 19 m6A 7K F
BT (Kl 3a) , METTL3 1 METTLI14 ({35351

LEFFH(P<0.05) (Kl 3b), %A1, #F LDHA @ifik)5,
ihESC 41l i) METTL3 (1334 H 80 F 9, 17 MET-
TL14 FATE R E A (F 3¢.d) , ChIP SZE4E5 R B
/N, H3K18lac F2 %2 & 4 F METTL3 193 3 ) 8l T
X, LDHA @i M 1A 25 89 H3K18lac i 4ig
(El 3e.f), FLERALFLAT B 25 $2 55 shLDHA 21 (1% 7L
% (#l 3g) M H3K18lac 7K°F- (¥ 3h) . #H)%, LDHA
e IK 5 B ihESC 48 A METTL3 J5 3 + L /Y
H3K18lac & 4 W& W0 (E 3i) .
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B 3 LDHA &iT H3K18lac il METTL3 BRIE  a:m6A K- ;b.m6A H AL SCET Y 3K d: shLDHA %% 441 ihESC 41
g METTL3 Fl METTL14 ) mRNA K& H/KF;e f: ChIP Kzl ihESC £ fifd 1 METTL3 Ji3 3 F X 3 H3K18lac & 4 ; g: shLDHA
SR RRALIRAY thESC 41 hFLRR & s h i ihESC 40 H3K18lac /K7 K METTL3 J& 31§ 1% H3K18 F 4, 5 shNC 41
LE#E, # % P<0.01, # * % P<0.001;55 shLDHA 2 HL3, ##P<0. 01 , ##H#P<0. 001

2.3 METTL35(TI?‘5¥IE"¥$i7SE’\JiJ?=‘H*1’EFﬁ
shMETTL3 #4445 40 fifi -h METTL3 f¥) mRNA A 25
EUJ(’TFﬂJE%‘?F%( Kl 4a.b), R IE K F TNF-a .

IL-6 Fl IL-18 9 mRNA 7K B & FE I ( P<0. 001)
(Kl 4c~e),
2.4 METTL3 X SCD1 & m6A &1f K& KL/
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AER  RIP 23 & ¥ METTL3 7] 5 SCD1 454,10
5 FAS ACC & SREBP1 i F454 (K 5a) . Mfi
METTL3 & %K SCD1 A9 m6A &M /K, i it &
ik METTL3 W i 242 5 ( P<0. 05) (8 5b) . ZOLR
fif A S 86 S METTL3 5 i SCD1 mRNA £ m6A
A AP A METTL3 3l R4 SCD1 mRNA 3
ik, i RIE W) b H A SR K F (P<0.001) ( 5c,
d) . AEWME BB SCD1 mRNA B 24N
£ m6A FHILAEA AT (I Se)

2.5 YTHDF1 %f SCD1 mRNA F&7E 4 &= 16 B

S HIBE Bl R 443k 2026 4F 5 55 23 555 3 1)

AR Z A moA 1 M5 (Bl 6a.b), X YTHDF1
IR PRI SCD1 &3k (P<0.05) . i %3A5 YTH-
DF1 7] 38 [ & & SCD1 5 mRNA /KF (Kl 6¢.d)
(P<0.001), %0 E 5 250 B (B 6e),
YTHDF1 # A o] # ] SCD1-wt B4 J5 30 7 1% vk | 1 H:
TR BT Z I M (P<0.01) ., mRNA &g 5L
Y520 (& 6f) , YTHDF1 mi k46 %6 SCD1 mRNA 2
T 2k A I HE S AR e P (P<0.05) . fE MET-
TL3 %358 = & @i filk YTHDF1, 7] 336 ¥ METTL3
X} SCD1 (1) _E RN ( P<0. 001) (& 6g.h)
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