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FE: AT AR T AU ] 4 & 3% M 26 4 #7(weighted correlation network analysis, WGCNA)#x & H
& ik 47 B % ¥ i (gene expression omnibus, GEO)% & k& X K B, % /84 & H 40 B # (the cancer
genome atlas, TCGA)RIEAXAZ L RNATHBETHRAFAZTXEER., BRI T, RAEKA3
(synaptogyrin 3, SYNGR3)A g # ey X4k R, <iXH TAE4FAEt & (receiver operating characteristic
curve, ROC)#y ity & T 49 @ A 2 TSYNGR3FM G 3 % 69 EHHHE 499.1%. CoxEHELERIT, sk
SYNGR3%) ' 3% % H A A RIEK, B ZHIT, 5EKISYNGR3A=Thlafe ey %z iZidmk. A
EFaAREERIEEF BB F L ELERTT, SYNGRIES HURE T AEK. &G RIZIPEF R
e 2% APCRERL R LT, SYNGRIEAS HEmRC-33a. NS HJEmitHeLa R A 'S 851k 2m i
FmiaSihaf B Ak, ARBRLRET, SYNGRITUEA NG HEH AN EMIREWLE T HE L
HO 8 A AKX

K RARE O3 AMinEd; EAELW

Identification of SYNGR3 as a potential biomarker for

cervical cancer based on comprehensive bioinformatics

LUO Yong, GUZALINUR Abulizi*

(Department of Gynecologic Surgery Five, Third Clinical Medical College of
Xinjiang Medical University, Urumgqi 830011, China)

Abstract: This research bases on weighted correlation network analysis (WGCNA) in combination with the
gene expression omnibus (GEO) to identify co-expressed genes. The expression of the co-expressed genes in
cervical cancer was then verified through the cancer genome atlas (TCGA), and the key genes were
determined. The results indicated that synaptogyrin 3 (SYNGR3) is a crucial gene in cervical cancer. The area
under the receiver operating characteristic curve (ROC) demonstrated that the accuracy of SYNGR3 in
predicting cervical cancer was 99.1%. The results of Cox regression demonstrated that cervical cancer patients
with high expression of SYNGR3 had a prolonged survival period. Immunoinfiltration analysis exhibited that
high SYNGR3 expression was correlated with the immunoinfiltration of Thl cells. The immunohistochemical
staining results in the Human Protein Atlas database showed that SYNGR3 was expressed in cervical
adenocarcinoma. The results of Western blot and real-time quantitative fluorescence PCR experiments

indicated that SYNGR3 was highly expressed in human cervical cancer cell line C-33a, human cervical cancer
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cell line HeLa, and human cervical squamous cell carcinoma cell line Siha. SYNGR3 is a potential biomarker

for cervical cancer and is associated with the overall survival of cervical cancer patients.

Key Words: SYNGR3; biomarker; overall survival
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AN FL k%9 5 (human papilloma virus, HPV)H
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maintenance complex component 3, MCM3)A[{E A
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5 R i i MDNA 4 7 8 1T a(DNA
topoisomerase I alpha, TOP24). WOGHEEEA
(aurora kinase A, AURKA). 4B #AE HA2
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53 [ (insulin-like growth factor binding protein
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T2 W e TS VEAL bR S v R R . B —
TRbR s 5 2 20 HILEE g2 s [F] I R LR R
e P BRI B AR A I, AT HOAH AR AR,
DASR 0 2 W 11 R R AN S Y AR B AR
FE R L RIE M 2% 73 HT (weighted correlation network
analysis, WGCNA)5 3 [K K14 25 A B8 (gene
expression omnibus, GEO)% & & 2 1 75 1K 2E 9
EAREY, NE SRR kST IR A R
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1 R 5F*
1.1 fRiER

HUCEC (A IE % & 3 b Jz 20 i) ) B b e 75
AR R AT (Mm% 5: YS1079C). HeLa
SN B 290 41 i ) | L R AR A B A IR A
(P95 . CL-0350). C-33a( A\ 15 2 40 i)
) B s T B R A IR A R (PP 5 s CL-
0045). SiHa( A\ 5 204 e 40 i ) ey B Qs % o4 28
A RHEA R AR (= M5 : CL-0210).
1.2 Fi&
12,1 miaiEsk

HUCECZH K H 56 &35 77 55 89% 1640+10%
FBS+1%X4i. HeLa S34H MK 4 K855
Ham’s F-12K+10% FBS+1%X{#i. C-33a4HiF
A KR 973 MEM(SNEAA)+10% FBS+1%
M. SiHadl KA K R %5 MEM(ENEAA)
+10% FBSH1%XUPt. LA 40 A A B 40 i,
15 55 B2 I8 BI80% I 1] FH R b AT 40 M A A . A s
FREM N, 95% %S, 5% CO,MI37 CIRIL R, 77
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1.2.2 fmfa % ERNARR

TRIzolik 7] (Invitrogen’A &) ) $2 EXHUCEC4H Y -
HeLa S34HJfl. C-33aZfi/fi f1SiHaZ /il 1 ZRNA.
REMIRNAWK FEFIZAESE, FF 8 T %80 CIKFEH
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MR R AR S &, 7£10%~12% SDS-3 A it
Jiéz 5 it HL K (SDS-polyacrylamide gel electrophoresis,
SDS-PAGE)#i A T SL 8L i M7 5, B 4T
PVDF AR . AL 5% i 8 WOk A M T 1.5 h
ME AR, BEfS, M5 —difE4 C TR E R
(FRILASYNGR3—#i1 : 1 000), 5 BAE AL
VBRI ZPiE=E T2 hiim s . FIH
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1.2.6 fhit %2 & EKR
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I3HT. PABEIE G [ LogFC>2 & p.adj<0.05 A% 3k
AT 18 2% A1
1.2.7 TCGA¥E3 %k % X R

Jeb JiE 2 [ 41 I 3 (the cancer genome atlas,
TCGA)F 4 [ (https://portal.gdc.cancer.gov) N 2 FF
HEIETCGA-CESC(H 21 fif it A1 IR 9 ) U RN Aseq 3k

¥5, Hegegplot2 B H g #E AT nT AL
1.2.8 ROCH & T @MRH5 4T X428 B LB g 3%
BT

AR A K B TCGA KUY (https://portal.
gdc.cancer.gov)JTCGA-CESCJRNAseq# i, 12
FpROCHLIAT 32k #H TAEFEAE i £ (receiver
operating characteristic curve, ROC)7-#71, LA
ggplot2 34T B 7 AT AL
129 Sarksh R b L4 e xR

T H IS R B TCGA KUY FE (https://portal.
gdc.cancer.gov) I TCGA-CESCHJRNAseq®#s, M
M survival & 3F 47 L6 G R B B A 3, Jf i i
survminerf, 5 ggplot2 ) S HL Al AAL, .
1.2.10 247X 4t A B 5 %% m e iz i o) x R
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gdc.cancer.gov)JTCGA-CESCJRNAseq##, i
FARELGSVA[1460]H 1) ssGSEAKLIE /3 24 Fh 4 %
IR BRIR I 1 0 -
1.2.11 AEXZ G BiEHEE

N A5 S 208 22 (www.proteinatlas.org)
BEEEdEEGZHERARMEH., ARS5H8E
SR DN ot e - S U O P E DN - S N R A€
PEIRZE R B BE DR A B 2 B8 5 2 23 b (R B 1 0
L3 Zitsrihn

HAE G 3 W YR R (4.2, DR S AH R FIR A
AT, EEAEFACI . Wilcoxon kAl 46 bb 4% 21
B 22 7 . Spearman®k AH JC A 46 iFE AT AH A 43 A .
20 S 96 A Ok gE T B s 4 A FH SPSS22. 0 AN
GraphPad Prism 9.0 AT ST dr. MRS
o)A, WP TR B R ek 5, P<0.05 A 4t

E 38
2 R

2.1 HIEEIENERRIAER
5 FH GSE9 705545 45 (L g N 3341 & 25 3
Jp3 A% 20 AR 2445 1E 55 5 3001 i 20 230) o b e B

#&1 RT-qPCR3|¥IMEE

RELH BRI -3) RIA54)(5'—3" PCR 7 B K/ (bp)
SYNGR3 ACG AGG GCT ACG TGA ACA C CGG TGG CGA AGA GTG ACAT 220
GAPDH CAT CCA CTG GTG CTG CCA AGG CTG T ACA ACC TGG TCC TCA GTG TAG CCC A 206
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SYNGR3W i r R I8 4 5 B 5% 4> NSYNGR3
RRISHARRIE A . SSHTSYNGRIMFIL S BE
I PRI ERARFAE IR R, S5 RR B, SYNGR35 &30
S W B ZH ZAAE OC,  BE ) 75 20040 M Bk e o A
(P<0.001)(%2).
2.5 HFRIASYNGRISTh1AGEERHME*
T TCGAUREFE, /7 HrSYNGR3ZK LK AL
oy WA R 2, B IR R e Bl
SATEN(ESA), AEGREIRIES RER, mRiA
SYNGR35 Th1 40l %2 12 HH IS (P<0.001)(E5B).
2.6 SYNGRIZEEHEMAMPERIE
NKE B EE SR Y, Sl AU gt

#x2 SYNGRIMFIEEEHEEEIGK
TRIBAFIERY X R [1n(%)]

RIS SYNGR3Mi££iAX SYNGR3EHE Pl
14 138 138
i PR 3 348 0.369
1 3 82(27.4%) 80(26.8%)
I 4 36(12%) 33(11%)
T 19(6.4%) 27(9%)
Vi 14(4.7%) 8(2.7%)
G 0.481
<50 91(29.7%) 97(31.7%)
>50 62(20.3%) 56(18.3%)
HYIEIM <0.001
Meges 34(11.1%) 13(4.2%)
JiR ke 5(1.6%) 1(0.3%)
TR AN 114(37.3%) 139(45.4%)
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y-8 T2 EMiEvEnf [ R IE k40
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iR IR, SYNGR3ITE B HUE + RIA(Kl6A. K
6B). MNIEH 53 E4IBHUCEC. A B 20 21
C-33a. N E R4 fiHeLa Az N B 0 fig DR 2 At Je2 24
HuSihafi g S W eC. K6D. KE6E. K6F
FiR o

S EN RN SN E e PCR LIS 45 SR 2
N, SYNGR3TEN B HU@ANMIC-33a. N & 2 4
FiiHeLa K N 5 #5066 Pk 41 i 9 40 P Siha v i ik
(P<0.01)(6G. Kl6H. K6I).
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FEMRIT F B F AR T WS I /807 B
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SEFIRT B E AR E R EE,
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AR AR, AT R T R I,
FEIRIESYNGR3 5 Th1 41 e B8R AH ¢, Th14i A
FEAEHMI R -, W # % -y(interferon-gamma,
IFN-y). 40/ & -2(interleukin-2, IL-2)A1fJ%
IRBER ¥ -a(tumor necrosis factor-alpha, TNF-a).
A, Th1ZH AN e S 5 P08 e SN 4
BPETZ0 M 0 2 B RS, Th AN Th24H s 2 4 B
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SV R s SR R AEFE R, Y IETh1 5 Th241 i
2 1B P T 1T i A B S TR T R R R A0 FER
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