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[Abstract] Gynecological malignancies, such as cervical cancer, ovarian cancer, and endometrial cancer, are characterized by a
high degree of heterogeneity. Once they enter the advanced stage, the prognosis is often poor. The emergence and development of single-cell
sequencing technology have provided a better platform for investigating the mechanisms of tumor initiation and progression ; identifying
rare cells, mapping cellular lineages, guiding targeted precision therapies for tumors, and predicting patient outcomes at the single-cell
level. This article provides a comprehensive review of the rise and development of single - cell sequencing technology and its
applications in the research on gynecologic malignancies.
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My 25 22 AN U A BIE TE o AR SCRE MR 20 0 7 SR
Y 3 e K HLAE SEURE S A i 8 AT 7m0 5 B
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1 BHRENFRARNES LR

A S8 0 P 5 R A T8 R vy s AR I TR R S G
R ARSLETART MY DNA A1 RNA SRR T K841, 5
JE BRAT ) Bt D9 A A LR P X B . SR
Y0 2 T B 38 A% A5 B AT AT AR AE 22 57, BRI ) 2 o
P, KREH M- BRI S R TR M R — /N
T 0 P 2 R SRS A U, T AR e A I P S B S
TR 2 IR B R A 5T DA B AN AR R
I7 A EE
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I BT AR R AR . 2013 4R, S I
i ARYECEH R J75) (Nature Methods) 7% £V &
FERT . [F4E, (B2 ) (Science) 2% 44 .41 f U J77
B R P i (LA RV R 7N RIS B 5 A IZ T8
ARG TSR A 2 R B 2 ) P 22 0™ R
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Ko FAHIEE R4 F (single-cell DNA sequencing,
scDNA-seq) #2 7E 5 24 i 7K 1 388 ik 4> i DA 40 97 H9
AN BN G il 4 B R ZH DNA JEAT 9738, 3R 15 &
T i TR 5 BB R 21 J5 R AT A1 4 3R 1T e e
TP, seDNA-seq 3222 FY T W0 20 Ji v 1 % € 4k
HHAR IR R AR TRESHEREE, T
fifk 240 P 2 ) PR 353 A 7 S TR A R A O R AR
P i 2 s 2 S I A B i B S 2L N
(single-cell RNA sequencing, scRNA-seq) Il HLAZ# 55%
H I T (single nuclei RNA sequencing, snRNA-seq) o
scRNA-seq /& — P 7E 5L 41 B 7K P X e s 4HLA5 Bk
A7 e B B BOR, HR R oh )2, A B TR
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TSI R 27 40, B B BN R N BIE T Mg JHEE
FLMR g AR R A% 0 TR o BE TR0 Y 10X Ge-
nomics Chromiu A1 TP 1) RNA BRI 7 573 17)
# #1 1] (plate - based switching mechanism at the 5’
end of RNA template sequencing, SMART - seq2) /&
scRNA-seq [P 8 F D735 snRNA-seq 72 1
TSR UTEFR ICREA B A0 A, ) il SR 2 P A e
AT DN P » AT AT 7E B0 20 A N e AR O B, L
Wiz 38 T A I 5 B 1 AN [R] L ZORT 440 i 2 8 1
Vo R IR il 23 BT DG L Il 88 23 A 5 TR 9 G AR
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FoHE R R A . SR R A I
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IFEIR B BRIR B R BT, BIAE AR . I X3
R A A 5 N FL 2K 98 9% B (human papilloma virus,
HPV) &G i R s AH 56, HPV 2 CC R 2w s A
., (HHPV e T BUE W 5 U2 23 215 250 3
A2, 33 CC XA AR S FE IV LN 1 AN TE AL

BF 5N G338 I X 2 45 HPV IE % - B B4 21
2 B HPVIE® 1 5 #1121, 2 4] HPV i 2 IR B
JZ Y988 A% (high-grade squamous intraepithelial lesion,
HSIL) #1 3 5l HPV*CC 20 233 17 scRNA-seq J 75 [i]
B 5% 4] 2% M [P (spatial transcriptomics sequencing,
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ST-seq) BEA 74T, T XSS T AR 3 ANAS [A)
B BRSO “HPV A G H%E” . “HPV A S 1E % b %~
R e M R0 i s # 1) [Rl F- SLC5A8 #1 DERL3, 3% #
HPV & 34 J5 OR ALK AH B b 4 80 s “HPV AH 9%
HSIL #% 7 /5 FE 322 1K % 1 22 5C 8 4 + VSIGL Al
CASC9; “HPV #H 5% CC #% 7 FF 7 1 2 15 CALMLS 1
CASP14, & 4 Uk B 5 Sk 250 A 1WA & 55 HPV AH ¢
FE B M E R AL REYIMG . R, WA
IF) 9 973 B BBE 1180 5 T 200 L IV 5 11 = 1) 25 ) 23 A R 9,
TEHPV' IES T B HH A, HPV B4 | 57 1) 281
FERAS, T 7E HPV HSIL 4 23, HPV JE 4 1 5
RAELE HSIL YA, AN A2 A A & 4 2 2 X 3. B
R0 e 21 23 HPV &R 30 )32 2= (| 43 A
HESE T R PE HPV B GL Xt CC R AR I e PRS2 o
XTUHE AR I T 0] B PR e CC HE 1 DB i
, NHPV A CC R AW 7L T 3710 LA

Chumduri 252V 56 T 75 201 _ 57 41 i % 8] J5i 41
H scRNA-seq [FIHF 703 BH , IR b 52 41 g A iR L
B 20 R E AN R 1R 7 3900 B 1 4R - 4 R
BT 52 FK A 18] 5 1 1E R A H) Wit {5 5 R
5, A0 I 8] A 5 W AR BEOIRAS R I X I N AR
o MR /N BB B A B, 3R — 2D IR B
() Jo FE AR AR S AR 2 5 1z IR EE B, Wint 1)) A
F DKK2 [ IE G I, B 1 i 1k (0 itk 40 i 5
et H ARG, X 40 AR N U X AR b R B
VENE SN WAL AE KL . X U 55 2% B 7 5 3 i %
X RS A 58 St Bt —Fh b R 40 A i) 55— Fh
b R M ) o AR ERE (1), D ) B AR R E B
BRSO T S R .
2.12 0C

OC A2 73 51 3R B e R 1 RS 1 P og , T Js 221
T 5K 2 BAEIR, OC #7212 W i 2 g i 30, 3
SEAEFRN30%. FARUIBRF A G5BT AT
SRAE OC B £ BYRIT ke SR, M1 5% 1) B34
SHBTI 2P, ok, REBEEFAERERE
R WEEZE . Ik, 8RR OC LR R 1AM 4
BLA 2 37387 (AR AR A5 AL A D OC JR 3 1) RT
E{E Ay Ry =] 8

AN R T 441 2 R PE OCHEAR, 2 il R &
BT 1 OC LA A% IR e A AN 2 5 52 ) OC FE A 33
4T scRNA-seq, 18 328 % B 41 fif 356 D] 3% 05 S04 32 47 1)
1) 0 % o A SR Hff 8 S RS 1 OC AR R 4l B I R B
B, B 5 40 R O RS 46 S, B2 TR SRR B B 1k e R
Hh S T HE TR AT 06 41 BB A 1 D PR R, DA TR

JRURRHE I % 2 BA RN EDREY . TR
S5 R EIR, EARI OCERE, R IE B HR: 7= 1
FIK CYROL (1 J5 RV MR 40 B A 51 & o tEAh, B
FRK IR RGSS P i AH 5 F 2T 248 240 i SE 35 %o o
T e Al B HZAE L, R A CYRO1/RGSS RIA 1 1F
HHOCERENLEREFAREEMK. HT Rk
ML ARG T L AE bR 5 CYRO1/RGSS X
Fm PR OC & kK BA ERWE .

15 % A P B S898 (high-grade serous ovarian
cancer, HGSOC) & fix B A= 28 1 Al &% & WL 1) OC F.
AL, 29 5 BT AR 1119 70% . N 78 OC SR B 1R 35
e TG AT R s 2H R AE e O LR R &R
R HGSOC T 73 T AL A0 TR AL R T 4#E £
SN T2 St 1 B 22 20 22 00 5 5 R (single cell
chromatin overall omic -scale landscape sequencing,
scCOOL-seq) , [F] B 43 B 5™ Je 4 JfL 4] 424 48 i % DL
AR CDNA H AL L e (0 )5t o] S PR RN S 20 . i
TR, OC i+ 5 T3 & (interferon, IFN) {5 5 «
S Je8 Tt R R AH O 10 35 R 8 7K~ ol i
TN A5 5 R < J Bl el 1 30k /K P 1) b1 52 21 J5 3
Fe AL AN TR A B LINE LR AL gz .
AN I HE TR T8 A DNA HH JEAY 7 DT 2 ) J5E 4 A
JIE2 0 2 % g 400 B v s AR RS S, I R
R 4 AT BEAFAE T IR AR MR e e b . 534, Bk
DNA HEE 4L 7K P & CCN1 H HSP9OAAT ik F i
(R 20 L 2R BT S0 R IRV L R R R 1
2.1.3 EC

EC /2t F et AT R 4056 — KH )&
iR, AEAL 26 AR BRI X RO . £, EC
O T 7 S8 1 e AL ) 2 P A B AR G
B, F HAROW &R 50T R B IR F KR,
F B W K £ JE (endometrioid endometrial cancer,
EEC) & & H W 55 A 5 281, 593 1] 1Y) 75%~
85%". HETIRIT I7 AN LAA T 5 U n itk B2 45
IR ARy 3, HR 4 9o B 75 2 75 A v S0 181 3R 4l DA
Iy . R, —EER R E TR FEERBE AR
77, PR T ARG T FEA R SR Ak £

FEME R WA EEC R AT FE R, 78 N IBAE
I ] HE V3R 5 i HLJC 2 B0 IR 47 T A 2 42 i) 1
B A, R H OB TR A AR B R SR R A R Y
_&L(atypical endometrial hyperplasia, AEH), WHiEE Kk
J&F EEC™, {2 H 5T EEC [ JE i A B . BTN
38 scRNA-seq 73 8T 1 IEH 8 W IR L AEH #
EEC HI40 i, K EEC R T 15 A IR T £ 6 1 i
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AR, LCN27/SAAL/2 40 /& EEC R A1 —MFF
TESE A, FLAE I T 5 N B R Rk, (HAE
AEH F1EEC [J3RIA S8 3 #a 3, $27R B 1) LCN2Y/
SAA1/2" b Bz A0 M VB AT g /2 EEC 1 B HREY
MR 7 5 A B A2 LON2Y/SAA /2 hnic it 5 i i
16 43 B35 E TCGA-EEC BA %1 o [ A= 17 0] L 45
{EE[}I]O

Cochrane 25" % F scRNA-seq i 7T 2K H IE % T
ENEAREEEE AR L ECAHS, RILLEM
Hl ks &4 (DYDC2. CTHFOXJ1 Al p73) Al 43 WA 41 Y
REY(MPSTFE EC Him ik, JF 5 EC B #F B E
1736 B EAH ¢, 1X e by B W) 2R 08 = I 2 1 TS 3R
4. UBAh, MPST AT 5 H AT H T8 B EC B3 Il IR
I BE S B0 CUnAF 6% 4 5 8 550 g o R0 4 2 2
LAY b A TR B AR U S b L G IR AN 55 ) AH &6
A TG T B 5, MPST 2235 BE % [X /> 4 it 1&
SRR pS3 BFAE R EC B8 IR IR 45 )5 » MPST /&
FIE I R TS BT, AR R i B A TS A
R o MPSTZIAZK-FHRAE 13X BE il PR BRI A 4
REIKBIME B, BENE T H5REBL R PR
PEo 25 BRTIR, X SR E Y AT H T EC B 1A
I3 2 T 035 BC 2 11 PR B
2.2 FEmpa i BB ARAAIA T I B R 3 (tumor
microenvironment, TME ) #F 7 ¥ 49 &2

TME =5 222 F iy 200 Pt S G & 6] 11 6 728 200
F5 2T 24 240 LRI 0L P R 40 B A5, DA% 5 P 4 1
3 2 i DR -7 B3 4 0 28 o R A K IR 58
WM —NERESRG . A R BT %
IREE A, 25 PP i 2R A B LA 22 S R, FROR AN
Z VRO . TME AMUAE I8 KA R R %l
P R A A T, 3% R0 3 TS A S B VR T R
A IR R

AFF 58 B AT XoF 3 48] 1 B 0 2 451 v ) b
4 984 4% Chigh-stage intraepithelial lesion , HSIL) « 4 {4
ESEALE A 1 RS 4 21T T scRNA-seq»
RILHSIL P72 A4 7 — 26 B G 2 12 0, (H & PEAIR,
FERAZITE CD8 T4 H 485 (natural killer,
NKO 4 i Kz M1 A W 240 i 55 1)) s iR A e 2R 30t
TP ANHPRAS , FURHIE R FE R 1 CD8T 41 i 21 2R 5%
B NK 20 ff R0 M2 A 5 00 D 4D v 5 92 5 1T 2 % ik
B 485 119 38 i S U BB, SR INH CDA'T 48 i CR) 4
T 40 M AR St 42 T 40 D 40 B 35 7 CD8™ T 4 A
15 PR NK 20 i A2k 2 1 1212 CDS T 40 il 1) /= i V%
T, 3% 3 AN B B T 5 4t B 02 T i 28 KT (1) 22 S R

BITE CC ik e #2 H, TME 2 I Eh 54810, FXHt 9t
) CC R A= A R (3T (0 S e iR T T i Ao 2
o,

—IUxH 7 B [FI R BT HGSOC 38 1 5 i 4R %
DT 1E 5 OF SR AR (1) sc RN A-seq U7 0474 1,
b Jz - 18] 78 5 3% 4k (epithelial -mesenchymal transition,
EMT) 47 & 4 NOTCHI. SNAI2, TGFBR1 1 WNT11
(414w F T B0 HGSOC B A R ila ; R/I&
o -SMA | Vimentin, COL3A COL10A F1 MMP11 ¥
FE 58 A 22 B4 4E 41 Bl Cmatrix cancer-associated
fibroblasts, mCAF) #% UF S A] P75 5 il 83 41 B EMT,
EMT /2 /5 OC 12 28 . B % S Ak~ T 245 1%k ) 32 L
il , A0S EMT 7 582 7 1) HGSOC & # R I H
HRMLR . WA, — i A s 0 3248 T 41
JH9 4 92 BR B R ITIM 25 #4358 1 (T cell immunore-
ceptor with immunoglobulin and ITIM domain, TIGIT)
FEFESR VE CD8™T 41 iy b vy 335 , 5 P TIGIT #8 i w]
DA 5% 25 0]/ Bl o O Bk R R AR, 3R TIGIT 7]
LA HGSOC S 67T HIVETE 73 548 R

Horeweg %5 V3@ 1 %t B 4 Jiid i3t 47 scRNA -seq
FE EC R BT = 2tk B2 45 1 (tertiary lymphoid
structures, TLS) /7 7E, TLS 42 J5 K AEJE ik L 2H 21 A
TE IR B AT 28 40 P 11 4H LR SR 44, B 41 I AE TLS
R SRR T bR B SRR . R
FILHTRRTLS 5 LICAM i A A K . @il %
2 20 AL AN L G 2 50 ' B 7R L1CAM 1E A ) BoA A
KA TLS A RE K, 5 R A LICAM fR3A
ToK, #5 LICAM A E A A TLS MIbr £ . 2%
& Cox [A1H 73 M7 SR A74E TLS 1) EC &% B A 4f
HITIUS S iZ AR PR EC TS I 52 & M7 1, A 52
il RO BERFAE AN 23 70 BT A L1CAM
VB G e H AU 2 b5 B DLV Al O TLS A7 AE,
AT LA s 0 EC 8 SR TS B HERR 1 .

2.3 F e A A A2 AR T g e A S A
Bt 2y 5 50 0 2 )

T UKTER HGSOC B h & R A, S
Je i 24 A0 795 AN RAH OGP o IEK H 22 Mgt B 28 7Y
R, 1/3 1 B0 S B A2 12 W I A7 SRR IEOK, 8
W7 25 BEDY o Tzar 555 F S 40 scRNA-
seq A 115l HGSOC 5855 1) 22 4 JE 7K AR A T 1K 24
11 000 4L EEAT 20 47, R BLEAE AT SR i 2
[F1) FR) 410 10 26 40 2 Ty e R 97 928 D) BE A7 1 2 35 22 57
A B A o3 A FH G 5 AR 5 T AE R AR 4T
R, e E AH 5% R AT 4E 41 B2 (cancer - associated fibro-
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blasts, CAF) VB A G 15 7EH , HERIA 41
K 1 /1 % -6 AL R T~ CXCL12 RE68 78 I8 ik
i JAK/STAT {5 5, AT 338 Jif g AR K R 25 . b
TR A LE BT KA S R G AR 40 R AT 5 A
I (1) Th % A [ 200 B 18] P 388 VAR AF LA FH AT B ~F- 1l
P I 13 FE ATV TT IR SR, IR T b e AR 3 o P 4y
Al e I 2 R — MR . AR RUREE T
K 1461 OC B3 AL FE J5 R kb B 4 K Ak
JE 1L DA B 28 i bR L 45 7 P9 1) 5 A B 3% 39 MR,
HEAT scRNA-seq Bk A T 4 M 32 AR I T (T cell receptor
sequencing, TCR-seq) , & H OC & & MK F 1id 12
T 24 2 Jiv g Ji7 i e o 2 4 et A 8 SRS T 4t i 1) 2
SEANFEI, 45 7R T R 4 4R B K LA e 3
F AR IR (1) 57 M IR N F AR OC G AKX i3
HE R 05 DL S — D ER R B ) OC IR/K I S i i
J7 ARG FE AL T ) S AR AR

N B SR AR5 P I R iRt
Z IS B, I m S0 T7 AR, Dou 551 FI H
A5 A L PR I 7 A A0 2 L AR A
ALRNA I /s RNA W 38 m) 2 1 Jo 20 2% 4
R A R E AR Y OB E E A
ORI B 1 PR 2H 243X 10 N 6 5 138 451 EC i
J8 1 20 151 > 1 A R AR A 1) I8 1 5 PN R AR AR AT
TAMMEARERAS 5. KTMYCHEES
T HUNE ST 2 8] B DRI A A 2 B, FEXRUION 1
BIT MYC 5 T+ & (1 EC B A W 7E/EH ;s PTEN Al
PIK3R1 3 [ R4 5 AKT B R AL /K “F Tt i S AKT
00 1) 7] BB SR 8 I AH 5%, PIK3R1 B #F 1) LA A Xt
AKT #1550 7= A2 BLE (TS TE A dn & . T3 4b,
CTNNB1 #4398 45 [H T 1 BB Ak 175 1) B-catenin &
fift, H AT BEAE Wnt-FZD #5555 00 B A CTNNB1 #4 £
RAFMIEC T 25, X8R B HE 7 — 25 Fhr ik
Y1, AT IR ANRFCEC it 25 L] F8 2 EC B3 40 )2
EHARE R BAEEE .

3 BRIERNFRARENA B ARt

B K JZ TR FEB0R UK, BT FEN A
X IR I S R TR A ) R 2 AT T
TR, A B P BOR A 2 B T A i R S 4
S JLEROR, HYH IR BARAE RE G A R AT T
HHFR N FH 2 AN 55 5 A ) D 88 O 2R R TR LA
RS 0 e R 200 S R 3 2 L E R AT A0 i 4 ) 4 i
W AR TR S B 1ADRS AEIR T SO TS A T T A
THEZAEHCGR D SR, 5240 I R 5K A i

Jed Wt 9T 75 10 R N2 AT SR A7 AE — 52 JR BR 1, A AE
scRNA-seq ', — L8 %5 i B A #2112 045 5 DI g
SR 5 PRI R A e R B e ), B 5 0K
I B 5 2 B HOR e B RE Y i T BOR R 22 2
(T BRI, SR B DK 2H 23 4t i R G /0N 43 T LA el
Pt W (R g i A 2 KRR BARER T RN S
TN Y 40 6 ) AT 2 R Ao R Rt — D R i 4
MR R . teAh, fE 7 B R, ZH 23 B A i
RS IR ERSEAY - R N o s 21 i 0 M5 4 €
H AN B S s 4 A S T R B AL SR, DA SRR
ML PRI P HDIRE . O 1 AR PRI L [ 3, AT TN 54
AW A — B3R B, 4% AL 5 (fluorescence
in situ hybridization, FISH) 8.7 % J6 Ji A 44 A2
(single molecule fluorescence in situ hybridization,
smPFISHD O 3 2 S 1 L O 13 15 8 i (0
X0 T HO6 I H S0 A5t BRI AP 45 A
PR AT B 200 e B0 40 R 2 145 R a3, A
BEFN EER T % S e e 2L I P B R ™, e A4
LR R IK 73 W RS A WA RE ST, AE P AT B
AL 5 AR SR BE 8 DR 45 A0 N A7 06 o % IA) e A
5% 2H % (spatially resolved transcriptomics, SRT) /& 4k
scRNA-seq Ji7 H B8 — ARER , i SRT v] LA
W5 7= U240 L RNA 73 AiA5 2 2 [ e a5 M 22 ) 1) 5
AR R, IR0 T B 52 A AL A b () 2k PR 3R TA A
[ EECP RS

4 NESRE

LR JRE S Frb 8 1R A 903 22 R0 9 AL 28 & v AN
W, IF RIS B I AR AT
BN KA Lt — R AT ST I BRI R SR it
THI A o 4 scDNA-seq~ scRNA-seq~ H. 41 il &5
15 4 2500 7 LA R B TCR-seq 55 2 MR 12 B
PR ek 8 AR AT 7, £ R T3 ek 8 200 6 A5 22K I
FE AT IMJRE A 2 R e v SR B AP T R R TR A2 9
TME A 3= 5 15 5 4R FUTR 24 128 s 4 0 A A 55
J7 R AR T SRR, 1K L R N T4 Bl PR 5L
FEVEAT 20 B2 Wibs 4 IR 9T 38 2097 RO TS VF
Wrebrn s BA E B R L. SR, F4i 7+ AR A
IRAFAE — L8 A R Z AL, EEANRH R Rk R R At 2
ANk Z A B AR A AR B A5 . Rk, T4
Fe s D P SRT SEFR MG B8 K e I itk — 8
TE35, IKEEHOR RS HET, DL 2 5 2 TA] IR
IR ARG iR A 5 RS AL 2 1
TBIT BTG SR BT ) B R B 1R R
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Table 1 Key findings relating to gynecological malignancies obtained using single-cell sequencing

Tumor

Technology

Key findings

cC

(8]0

EC

scRNA-seq, ST-seq

scRNA-seq

scRNA-seq

scRNA-seq, bulk-seq

scCOOL-seq

scRNA-seq

scRNA-seq

scRNA-seq, TCR-seq

scRNA-seq

scRNA-seq

scRNA-seq

scDNA-seq, scRNA-seq,

single-cell proteomics

Produced a spatial map illustrating the four developmental stages of HPV -related
CC and identified three distinct  HPV-related epithelial clusters” ™"

Revealed dynamic changes in the TME during the progression of CC, the primary
tumor exhibited an immune - suppressive state, whereas an immune response in
metastatic lymph nodes was activated™"

Revealed that squamous and columnar epithelia originate from distinct lineage -
specific populations of ectocervical resident stem cells;These stem cell populations
were regulated by opposing Wnt signals from the stroma, and disruption of Wnt sig-
naling led to carcinogenesis™"

Identified seven subtypes within the primary tumor, and among them, the CYR61"
subtype was determined to be associated with recurrence, while the RGS5" CAF
subtype promoted tumor metastasis; CYR61 and RGSS could serve as predictive
factors for recurrent EOC?

Revealed mechanisms associated with the upregulation of genes involved in IFN
signaling transduction, metallothioneins, and metabolism in OC; established new
potential therapeutic targets for the treatment of OC™

Revealed the cellular landscape of HGSOC and elucidated the mechanisms by
which mCAFs enhance the invasive capabilities of ovarian tumor cells;detected
TIGIT as a potential immunotherapeutic molecular target for HGSOC™

Elucidated the distinet functions exercised by different cell types within the HG-
SOC ascites ecosystem. The communication and interaction among these different
cells may play a balancing role in disease progression and response to treatment.
Consequently, altering this balance therapeutically could be a therapeutic pathway
to reshaping the drug-resistant environment"’

Depicted the single - cell landscape of five sites associated with OC, including
omentum metastasis and malignant ascites;revealed the interconnections between
the malignant ascites ecosystem and tumor sites™

Identified a characteristic subpopulation associated with the development of EEC,
which is rarely expressed in normal endometrial tissue, but shows an increasing ex-
pression pattern in AEH and EEC"™"

Revealed ciliated cell markers DYDC2, CTH, FOXJ1, and p73 as well as the se-
cretory cell marker MPST, which can be utilized to improve clinical risk stratifica-
tion for EC patients™”

Detected the presence of the mature tertiary lymphoid structure marker L1ICAM,
which serves as a TLS immunohistochemical marker, improving the accuracy of
predicting recurrence and prognosis in EC patients™’

Identified molecular biomarkers such as PIK3R1 and CTNNB1 which contribute
to the investigation of drug resistance mechanisms in EC and guide stratified man-

agement and precision treatment research for EC patients™”
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