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SYT1 B P HIRERIGKRIME: ETAEMERFES5ER
BRIGAR 22, BRLL 2%, miR Y, JA I BERL XaR? & 2
(IR PR A ST A B, R 233000 2 22 58 — N RIEBEFFIBIRAMEL, AR 230041
SBIERER A ERE, &AL 230032)
BE B W RMASEA L (SYTD £ (HCO iRk KRN E.
B EME AR SYTL MEANME M AL IR A (TME) 338 K Bt HExt HCC
BERMAEYIZET)BE. UALCAN, TIMER3.0. HPA %(#i/% 5 IHC 64F SYTL £ HCC 4141
MIRIE I H S MKIB7 #itE . BkA GEPIA2. TIMERS3.0 $udli FE & R B 4T, A
SYT1 FiE/KF 5 HCC B TG K ITRAEAE /T RIS EIAT SYTL R PTERIF
KHBEVE T % EdU. 200 KIIR & Transwell SEE0HR T SYTL X HCC 40 AE 4 24T IR o
MBSO LB IR TR SYTL MILEIER . &53R AEWME B TE/R SYTL 58 0 T4 M i 5
R HEFIEIE R FRIELLEA SN E . £ HCC A4 SYTL RiE R Ll (P=2.93x10%") H
5 MKI67 £IEAX (ps=0.419, P=3.3x10), A A7/ Hr &M, 7E HCC ' SYT1 ik iR
HEZERRBAAFH (P=0.015) S5H5 R LA A7 1] (P=0.046 2). Sl RHiE 7 Hr iR, SYT1
£ TME KIS AZ/E A0 B 40 B E A S b B mkik . BHED T E/R SYTLAIRE S5
% % HCC it el oGd i (P<0.05). IHC &M SYTL 7£ HCC AP QL8 fE 1 (P<0.000
. 4uMsEgeR ], Jisk SYTL #i] HCC 4 sa . i . 1228 (P<0.01); Zh¥sciaskn],
M SYTL n]#f s A4 (P<0.001). 458 SYTL 7£ HCC H1kik Ll H 5 AR TG % Y)
R, AIEHE HCC 4HARIGTE . TR RBIANIE AR, AN HCC Il RIRT T I TE
B A
SRR FTYUME: SYTL: AEWME R UM, WRINME: AEMhrED
FEIRS R735.7
ERIFERS A
Expression and clinical value of SYT1 in hepatocellular carcinoma:

based on bioinformatics and experimental validation
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Abstract Objective To investigate the expression of synaptotagmin 1 (SYTL1) in hepatocellular
carcinoma (HCC) and its clinical value. Methods Bioinformatics analysis was performed to
predict the subcellular localization and expression of SYT1 in the tumor microenvironment (TME),
as well as its biological functions in the progression of HCC. The expression of SYT1 in HCC
tissues was verified by UALCAN, TIMER3.0 and HPA databases combined with IHC, and its
correlation with MKI67 was analyzed. Combined with GEPIA2, TIMER3.0 databases and R
language, the association of SYTL1 expression level with the prognosis of HCC patients was
explored, and survival analysis was carried out. Lentivirus-mediated SYT1 gene silencing was
conducted, and the effects of SYT1 on the biological behaviors of HCC cells were explored by
colony formation assay, EdU staining assay, cell scratch assay, and Transwell assay. The
tumor-promoting effect of SYT1 was further validated in a hude mouse xenograft model. Results
Bioinformatics prediction indicated that SYT1 is localized to the cell membrane and cytoplasm,
and the expression of its family genes is mainly positively correlated. In HCC tissues, SYT1
expression was significantly upregulated (P=2.93x10"%) and positively correlated with MKI167
(ps=0.419, P=3.3x101"). Survival analysis showed that high SYT1 expression predicted poorer
overall survival (P=0.015) and disease-specific survival (P=0.046 2) in HCC. Immune profiling
analysis demonstrated that SYT1 was highly expressed in monocytes/macrophages, B cells and
malignant cells in the TME. Enrichment analysis indicated that SYT1 may participate in multiple
signaling pathways associated with HCC progression (P<0.05). IHC confirmed that the staining
intensity of SYT1 was elevated in HCC tissues (P<0.000 1). Cellular assays showed that silencing
SYT1 suppressed the proliferation, migration, and invasion of HCC cells (P<0.01). Animal
experiments demonstrated that knockdown of SYT1 inhibited tumor growth in vivo (P<0.001).
Conclusion SYTL1 is upregulated in HCC and closely correlated with poor prognosis. It can
promote the proliferation, migration and invasion of HCC cells as well as in vivo tumor growth,

and is expected to become a potential novel target for the clinical treatment of HCC.
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FF4mfsE (hepatocellular carcinoma, HCC) &Mk RSt WIISBYERE 2 —, FWALER
7 J& A BB R 58 =AM, HCC #1125 5 A A A7 34 10%~20%, [HHEHFEE . K
Jeiluk, ZHEFE IS CEBMTAE S FARYIG, BOLRKST SO UG,
B RS B FRVIBR, RJG 5 2RIk 70%, HIFE s bsy AUkl B,
KRBT LRSS /1, BT HCC BT L AUOF AL BUS TEAL . C RO ZRTAT AL

a4 EE 1 (synaptotagmin 1, SYT1) A2 IR 4HMI Ca2 A1 B Bl A (1) S B 2R 1
CEIE SETE IR TR AT s X it e e Bz O e M. i BPLEOR, SYTL
Ik 5 = L B A RIS = VIS, (HILMR M BA A Rk, 4 B E
IR TR, AT 4 A 512280 H AT, SYTL1E HCC Mtk h 4 i J Bk
P AN . PRI, BTSSR E B i SR AN SES:, 81 SYTL X HCC 4 i
AT RS S R TS A8, DA IR I26 S oy 14 18 250 0T R AR S BRI SO
1 MB 5T
1.1 phE
1.1.1 EREEA

B 28 5 — NREEBE 4R} 2021 4F 4 H 2 2024 4 10 H IR SZARVA M VI BRI
50 4] HCC &3 H R 2R K e w55 AR A (I B8 2 O F FIG R D IR
© FERVIRR IR IR AR =1 em; @ AR &R G ES 2 IE ST I @
DX stk L5 s AR HLAR i BRAIE S R 45 e #e . HEBRbniE: O RAT#EZ ST, 42
) B EEVR ST SE BTN T : @ B I AL H R B RGUEIE R O IR B R 58
B W ARG PR REANHEEIMARTORE CntEn]. 6. R RN B 15D JEHET
guitortr. ARTFUEN LA R N REFGHZ RS t[HitT: 2025-149].
1.1.2 3R A

NI Huh? 20 2808 B b E R e B A an Bl wb Fi b« 3% 77 T & 100016 M

(Gibco) 1% HEH-HEEZRSW DMEM £33 (Gibco) H, BT 37°C. 5%CO 5



FAANREFR. SYTL. GAPDH $iiffil H il =AM HARA IR A T 4% L AR, 455
W EdU BRI A iliE W A B S RAEVBEARA R AR RN H K E
BD 2 r]; 1@iEEM E Ll B 2 AR AR A A .

12 ¥k

121 EYME BT

HPA %852 (https://www.proteinatlas.org) &2 SYTL (L2450 40 E o I 7E e
M. RO RIA S IHC 455 . UALCAN Chttps://ualcan.path.uab.edu). TIMER3.0
#¥iPE Chttps://compbio.cn/timer3) 734 SYT1 5 MKI67 18 I 41 40 b i e ik S A Sk
GEPIA2(http://gepia2.cancer-pku.cn). TIMER3.0 4 & Tl HCC £ 3% Tiil J5 . scCancerExplorer
#¥iPE Chttps://bianlab.cn/scCancerExplorer/home) #£%¢ SYT1 7E TME F1f{ ik,

1.2.2 T A A

KA Cox a1 704, Wbk 5 B S B4 Coverall survival, 0S) 2K I
IREA 2, bRy P<0.05; #BA G FE UNERMANZHE Cox [FIHMEA, K
FHIAVRTE A (B R AT AR R RiE , A2 e ML TS R 25 . @i Schoenfeld 5% 222 46 LL 451
R B (P>0.05). FETHZMZ R E Cox B, N rms fAE OS Tl )5 514k &l i
M, IFRTRCHE i ZE PP 12 A5 R TR R RE -
1.2.3SYT1 BEFIREEE T

TCGA %5 )% (https://portal.gdc.cancer.gov) 3KHU HCC ¥ ¢ 20 %4, DESeq2 R .43 #r
SYT1 . (KL () 22 F R IAFE R (differentially expressed genes, DEGs), ik BB % &
H|logFC[>1 HAZIEJ5 P<0.05; cBioportal (4 % Chttps://www.cbioportal.org) %k HCC H
5 SYT1 IR ILMIAT 500 MELEREIERE, DAVID ¥4 % (https://davidbioinformatics.nih.gov)
AR AR R s 5 R A R TR LT Rn 96 T 450 25 1 P B, JFid7d Benjamini-Hochberg

(BH) T2 ERIGIIE, URIEE P<0.05 fENEE EHEMNBIE. MAERELT R
(https://www.bioinformatics.com.cn) 5¢ il & fE45 Bl M4k .
124 BARNE (IHC)

e BB 50 Bl HCC AR Pt 55 ALAUE A, LR [lE . BRIEMK . A i ) il
ML Fr, FRBEE KA N —HT (SYT1 2 FukEdiik, 1:1000), 4°CiFELKR: KH
MBI 2 5 HRP ARid i FHi e A —ht, FIRWFE 1h: DAB B /EETE NUEE.
PIBCR S KA RVEIr o P VLA 2 44 i B0 BB R XRS5 v o0

1.2.5 RNA T



¥ N\ HCC 4liffs & Huh7 Bt 7%, Frdifil & ik 70%~80%H), 437l AL SYT1
T TR (GV112) KRR (NC) 1R i L4 i ; 6 h J& B ot 52 43 95 5,
GREREIE 3d: BEEINNE 2 pg/mL VA 55 3 1 B IR R AT IR I SRS ReE A bk . SYT1 18
TR AI IR 1.

£ 1 RNA T3
Tab.1 Sequences for RNA interference
Item Sequences (5'-3")
shNC GCTACGACTCTGAGCCTGT

shSYT1#1 TCAGCCTGCAACTATATGC
ShSYT1#2 TCAAGCCGATTCAACGGCT

ShSYT1#3 CCTAGCGCTTAACTCTACA

1.2.6 Western blot

K HI 25 8 B RIPA 2L A, VKBS E 30 min /&, 4 °C. 12000 r/min
20 30 min, B EIEWREPCA S E A KA BCAVENE & AR, WE RS HaED
ERERE—B AR IR S EAKWS, RO IE PVDF B, P A i
i 30 min. JIA—HT (SYTL £ 7ifEHiik, 1:10000), 4 °CE IR KHPM 3 G mA
HRP tric il EHiREH =H (1:6500), ZEiRFFHE 90 min. H/E X EHAT L. Bob.
1.2.7 EETLES:

KA LL 100% AL BERERR T 6 FLIRT, BT 37 °C. 5%CO, H 7 fiH 53¢ 14 d,
3d E—IREEFEIE . FREEVEIE UG, I PBS WRIRANAL 3 TK; N 4%% 5 i =5 30 [ o
15 min J&, PR PBS ¥eik 3 . M 0.1%45 5 5 Yl = iR et 10 min, /K18 %
PR KU, IR AT S T B FLAE L (DA =50 MRS 1 M.
1.2.8 EdU s£4g

B 2H A0 BE 5 (4 Ee T 12 FLA, & 10%06 4 135 1) DMEM 5% 2L ] 2>EdU
TAEW, SRS ABIRAIGE T 37°C. 5%CO57#M i E 2h. ] PBS Peifkdiiu 3 1X;
TN 4% 2 5% I 5 B 52 30 min, PR UCHEIR J5 F S e CLIBIE WOE AL 15 min. 423070 & i
B 5 Click [ By, BEGIEE 30 min, DAPI Je% 5 T-9% % & ks R R&E K, 14 EdU
FH: 200 B LL A7 DA PPl 20 Pl 1 7 e
1.2.9 4 RIR L L



e A 5x105 ANMALIE BEHRN T 6 ALBR, A4 b & 2L 90%~100%HT, {3 76
200 pL HrSk7E B 40 b TE B I 51 RIIE; PBS YEik 3 YRS B 9 T LI 1S 3R S gk 4 1 55
S8 T 0 hy 48 h 7E(] B R 1005980 AT, 0 HORA [ A0 B )RR X sl A7 41 R e 3%
K Imaged B & IR 8 BE R AN RS [ (0 h KR FESE-48 h H5 37 R RIIRFE D)
/0 h XI5 ] <100%
1.2.10 Transwell 525

B 5% DMEM 4% 1:8 #ife, BFLEL 60 uL 32574 T Transwell /NS, 37 °C
§ H 60 min = EEE . 4HH0E RO JE, I DMEM g2 2x10° NMmL, EEinA
0.2 mL 208, TF=ENA 0.6 mL % 10%fi54: fliE DMEM, 37 C. 5%CO, ;74 5577
24 h. PBS EHE 2 Ik, MR EL LEAM; TR 4% KPR E 30 min: 0.1%%5
AR YLD 15 min, TERGE T B AL 2005GHCK 8 R BEALIEE 5 LB, TS R4
B, BCPBIME. W TIERS, BN R A, HARERE FR 2.
1.2.11 #R R BB Sk

¥ 10 X 4~6 JH i HEYE BALB/C #R IR (8 H _EiE S v SEIR S A BR SR A 7)), 1RFR T
SPF g seit i sy, RABHIETRIZE 0 AW (n=5): shNC 415 shSYT1 41. 200 pL #4
HUFHIRAE HE Y HCC ZRIE . (B 55108 AN, Bz RSt 24 B & LA S7 fgdl
TR, SRS AR 3d IR AR, 15d J5, 20 0.7% R L AN BRI S, SR i
it VR AR AR R, SE BRI B RSB A1 4Y, FAIRIC SR IR AR E . A FUE I 2 s o N RS B
P B S w ik [#E S 2025-150].
13 Gt b

UG B HOE A SO N B gt 7%, M SPSS 29.0.2.0. GraphPad
Prism10.4.1 F1 Imagel #XAF1E4T Ge it 43 W Je 28 B o A 2 MR A Spearman AH2C 4375 SR
Kaplan-Meier y:22 #4172k, 2R 2E 47 2 55 LL R ] Log-rank 236 H [ Z ATZ K & Cox
[ 73 Hr i e SRSZ TS R 2R s s 2 AU S e 55 AU BCR FTBC XS t K2 56; shNC 55 shSYT1
ZHIA] ELCR BN RE A t K56 shSYTL YUBR R £ 4 1A) FL R I B R 3R 05 22 40T, LI
P LR Tukey 25 22 5 LA 4 BR8P AR I 5] A4 1 LE SR AU 3% S 0 7 72
T THEBURILL f2s RoR, THETORMAIN E R ILECR A ¢ K. P<0.05 NERA G
B . FE SIS EE 3
24R
2.1 SYT1 N4 A 78 A K ZR A Rtk 434



FF HPA $id /%, fii ] Alphafold R Zixt SYTL HEAT 45 M T, 753 3L 8 AR 45 1R ¢
1A BE—0%F SYTL#MTIG R, KILFL T REE AL T 40 S Mot (18 1B). tAh, 2 SYT
FRFEDR SYT1-17 FRikAHME, 2R E/RHFRERE LLEM I A (B 1C), JusbiEm,
SYT KRV RefE R Mo E W4Ty (IR fifiss . AfE Sl BAAMHEAEM.

B 1 SYT1 FE4HME AP XY e A e 0k R AR SRk 0 A
Fig.1 Subcellular localization of SYT1 and correlation analysis of SYT family genes
A: Protein structure prediction of SYT1; B: Subcellular localization of SYT1; C: Correlation of
SYT family genes expression (red: positive correlation; blue: negative correlation).
2.2 SYT1 RfHE#RHET
K UALCAN #dfi 24 BT ik, SYTL b5 MKI67 76/ 4H 41 (1 3Rk /K 23w T
FHE1 (P<0.001, B 2A-2B). tk4h, @it TIMERS.0 #de B HF R IA M e b, 7l W=

HRIEMR (ps=0.419, P=3.3x10Y, & 2C), #&/~ SYTL al e et R 1.

B 2 SYT1 5 MKI67 #£ HCC H [1Rik RARH:
Fig.2 Expression and correlation of SYT1 and MKI167 in HCC
A, B: Expression of SYT1 and MKI67 in HCC; C: Correlation analysis between SYT1 and

MKI67.

2.3 SYT1 Rix 5K B #E T s i <BE



fir B GEPIA2 5 TIMERS.0 ## i, fEAPHAN SYTL HIZRIE /K155 e (838 U 1R SR Bk,
CERLRW SYTL mRIATURE EHM OS (P=0.015, K 3A) Hmbs A 71 (disease
specific survival, DSS, P=0.046 2, ¥ 3B). Il %M Cox Z FZEEIHHTHH 1 SYTL RiA
KA S T N B ST 10 D A i A1 26 ] (18 3C) . AR Y[ C 484 0.71(95%
Cl: 0.65~0.77), /3L A RPN . 1 5 3 4 K& 5 FAAFMER R 2k (B 3D-F)
SR, BTN A A7 i 2P BAR S 5 4, R WY LA I S8 AR A7 T b SR B R A T

Bl 3 SYT1 RIZAKF5 P B3 TS B RER
Fig.3 Association between SYT1 expression and HCC prognosis

A: 10-year OS; B: 10-year DSS; C: Nomogram based on SYT1 expression, T and N staging; D-F:

Calibration curves for 1-, 3-, and 5-year survival.

2.4 SYT1 GBS E BT

1/l HPA (4 22 Monaco 45 4E /- Bl i, SYTL ZErh R4 . S BRI 21212 B 4
MRk (B 4AD . Ak, FEIEH AL, SYTL/EA AN, RET4E4m i L 4
M5 2 iz L a2 Rk (8 4B) . FE T scCancerExplorer i FE S i) HCC %4

4E GSE166635 4T SYTL HL.41 i 73 #fr , R 50 FHAE R P4 5% (tumor microenvironment, TME)



AR R IERIE, RIL SYTL 7E 2 Fh R e M b ok, R 2 A/ B dn . B 4
e, HAEEM g 25EE (K 4C-4D),

B 4 SYT1 SBERHAESMT
Fig.4 Immune characteristics analysis of SYT1
A: Expression of SYTL1 in immune cells; B: Expression of SYTL in core cells; C, D: Expression of
SYT1 in TME-associated cells.
2.5 FHE SYTL BB AT
AN SYTL & (KFIL Al DEGs ([logzFC[>1 HAZIEJG P<0.05) #HATINREE 4

Grir, SREREZ 5 (BP). 4R (CO). 4TI (MF) 5 KEGG i,
H MAGEA X TEERZE SYTL misirp B iR, JFREEETHER L CBEES,
FidfE (EI5A). NHE—BHR T SYTL /£ HCC M TE AP ThiEe, GO /- HTKIL, SYTL
TR R D B2 W AR T AP U AR B B X R Al &8 A i R 5 0 T IhRe

(P<0.05, [&15B); KEGG 73 #r U2 W HAE 2 2% iR REFEAHOGIE % = 45, W1 NF-xB. p53
4 (P<0.05, K 5C).



B 5 SYTL @R EEST
Fig.5 Pathway enrichment analysis of SYT1

A: Enrichment analysis of DEGs; B, C: GO and KEGG enrichment analyses.
2.6 SYTLFEFFBARFHIRE

F SYTL EHKIK/KTH HCC B MmN EL BRI AT 0 pfr . SRR, SYTL K&
HEFMN . FRITEFEMRIE (P>0.05), (H5MR RN WELM A T 70 1525 1 5¢

(P<0.05), W3 2. HPA ¥#lifE iR, HmHLirh SYTL QML i (K 6A-6B). T

Bt 50 ] HCC JelCAHJE S5 HAREA, FIF IHC Gt i SYTL AL P I RIATE I, 45

> BTSN, SYTL Bt Rik (K 6C). Ithh, HCC BT+ SYTL
LRE QPR W TS5 41 ) (P<0.000 1, & 6D).

F 2 SYTL FKiE 5 HCC Bl AR BRHIE AR O 5

Tab.2 Relationship between SYT1 expression and clinicopathological characteristics of HCC

patients

SYT1 expression

Characteristics 22 value P value
high low
All cases 32 18
Gender
Male 17 9
0.045 0.832
Female 15 9
Age (year)
=60 22 12
0.023 0.880

<60 10 6



Tumor size (cm)

<5 20 5
5.556 0.018
>5 12 13
Pathologic stage
I+11 25 7
7.697 0.006
m-+1v 7 11
T stage
T1+T2 24 5
10.550 0.001
T3+T4 8 13

K6 fHESEEHAR IHC i
Fig.6 Comparison of IHC between HCC and paracancerous tissues
A, B: IHC analysis of SYT1 in HCC and adjacent tissues Scale bar: 200 um); C: IHC detection of
SYT1 protein expression in HCC and adjacent tissues (Scale bar: 20 um); D: IHC staining score;
“P<0.000 1 vs Normal tissue.
2.7 SYTL {2 HCC 4ifues. EBERE
FI SRR Huh? 400 rh SYT1 B JF e SYTL T8k, Hy /a2 WB il g

iE, shSYT1-3 40 SYT1 RE N AHMHE, VIR KEESE (P<0.0001, K 7A). EEUTER



Rt R shSYTL-3 T40)7 41 T J5 BT Dhfie S5  Bev& TR iS58 {27, shSYT1 2H Huh?
Y1 f 34 5 e 1 B E KT shNC 41 (P<0.01, & 7B). EdU SIS FRIFFIEST, mfik SYTL nl i &
I Huh7 458 (P<0.001, ¥ 7C. F). 4HAURIIRSEIRER A, SYT1 @Uk/5 Huh7 4ifiT
Fefe 153 TR (P<0.01, W7D, G). Transwell 236 5o, MET NC 41, shSYT1 4140

T RE WSS (P<0.01, B 7E. H), 4iffR2&8E 170 BB (P<0.001, I 7E. DD,

7 SYT1 % HCC 41 iAW) 2#AT R
Fig.7 Effect of SYT1 on biological behaviors of HCC cells
A: WB verification of SYT1 silencing efficiency; B: Colony formation assay for cell proliferation;

C, F: EdU assay for cell proliferation (Scale bar: 50 um); D, G: Wound healing assay for cell



migration (Scale bar: 50 um); E, H, I: Transwell migration and invasion assay (Scale bar: 50 pm).
Throughout Figures 7 and 8, shSYT1 represents shSYT1-3 knockdown cells; ns (not significant,
P>0.05), “"P<0.01, ""P<0.001, ""*P<0.000 1.

2.8 YUBR SYTL it HCC AW A&

N AR T SYTL XAk N i RT AR A IO FE M, AT FEMG AR B R T ORI . &5 SR e,
NC 2/ BB e 8 ms, shSYTL ALt A KR 24 (8 8A). R ALK HIZE R, NC
ZHL IR AR AR I ) 2 25 M KA S, 1T shSY T 4 e AR Kt 22 W25 2% (P<0.000 1,
8B). LAk, AT NC L, shSYTL 4R AR & d & B2 (K (P<0.001, &1 8C-D).

B 8 JLBR SYTL Xk Py B A K B2
Fig.8 SYTL1 silencing suppresses tumor growth in vivo

A: Subcutaneous tumor model in nude mice; B: Tumor growth curve; C, D: Volume and weight of

Fhk Fhhk

subcutaneous tumors in nude mice;
3

o [ 2 A BRSO AR [ R 2, BRAE T R AR ] 5 AR TR ] 40 o A R
50%L"1. HCC SR b 5 = B J5 R MR, PR IR A2 H 2 2R 7 730, A
TS AU LA S 2P g I, HORJE R R m . B ARTUE AR AR AT IR
e, SFHFD TR ASRT TR RN EET AR . SYT 2 —EKFEH. #b LR+
MEESEEN, HFRQE 17 MARKEL, 252 M@k, AmE 850 e
s SYT FIRE AFREKT- REAARME, Hrb, SYT7 Al %5 Chk1-p53 {5 5 il #% %) 4H
I FE A P BEL 4 P 4k T % HCC R #8801 F 1O,

P<0.001, """P<0.000 1 vs shNC group.



ARWPFCE S EE T HPA 04 FEA R SYTL WM sE A, 25 R s HoE A T4 i 5 i o,

— O ARRFE 5 HAE RS Hi B S AR A AR D Re m R R AT, Bl S, BB
UALCAN. GEPIA2 5 TIMER3.0 ##i %, £ SYT1 5 MKI67 £ HCC ik /K1 f He
HimpKEE WG RREE, K ZFHAEMEHALN P FREEE BB R EMK: m&IAN
SYT1 s i %) OS 5 DSS. MKI67 2 HCC &34 OS 5 DSS KL fERK &K,
AR R A BRI G G M VT A R 1R 28 RE ), A HCC TS PRl B T SEdn 4. jeah,
HPA %45 2 IHC 45 R 5o SYTL fERHE AL b il Rk, BATAI IHC SEIR B IRHIE 13X — £i.
IRESCGIESE, UUBR SYTL 5 Huh7 4HIBE AR . IR S22 R 2 B8 MR
S SIS TN R I SYTL ATk g g R . Wi s 2, DA RS RIHR SYTL W e 2 HCC
AR R T

TME £ —ANEENEIE RS, AR, —RIAEBAE. 5507 LApstkE
i, (ERRIEE . R SSRGS 2o E I, J@id HPA 5 scCancerExplorer %4
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BB TP HCC #EJ . SR AR FAIAFAE—E R, RN RS 5N FHES
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o
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