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Abstract

Sex-determining region of Y chromosome related high mobility group box 4 (SOX4) is a member of
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subgroup C of SOX (SRY-box transcription factor) family, more and more reports suggest that SOX4
may be involved in the occurrence and development of gastric cancer. Studies have shown that
SO0X4 is highly expressed in gastric cancer tissues, and the expression of SOX4 is related to the de-
gree of differentiation, clinical stage, and lymph node metastasis of gastric cancer. At the same
time, studies have shown that SOX4 can inhibit the proliferation and invasion of gastric cancer
cells and affect the prognosis of patients, so SOX4 is expected to become a new target for gastric
cancer tumor therapy. This article reviews the role and related mechanisms of SOX4 in gastric
cancer.
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1. 3]

B AT A RS TR DU, 0 50 = K W RESE TR e . R B w3 BB EIHRES, 8
TR WATHARGOGIE R[] [2]. HXESGR R AFEEE R R B, Rl Bt EHEE3].
HET PRI & RIS BT EETR. B2, REHBEWZOAMIPRE T TR 2. MER
R BRI TR, SEATEERIERIZITEEE AL X B R B2 W A B i =

SOX A& BA HMG-box [ —NJE PR SF X, 4ufi i 8 H B Y Gy At 53l e 72 [X (Sex-determining
region of Y-chromosome, SRY)JE A =¥ 7E 1% IR 55 X B A 60% LA 2 L7 7M. SOX4 (HGNC:
[K'5: ENSG00000124766.5)/& SOX F M EE M, EMT 6p22.3 (¥ 1), 9l 474 N IER T HEH
B, s mRNA K/NA 2761 bp, Hgmfdrs A FUE S TRz, HEA =X 8. &mit
3 i 8 [ (High mobility group, HMG) &L+ & 7 H & (9 XA & £ 22 B MR 1 X B[ 4] [5] (1 2)0 ok
Z AR SOX4 Tl Re S 5B MR I R A2 ORI A2 lan i a s mis s . AUE. 4585
I~ JRARIE S5 6] [7] [8] [9] [10]. 2B ML R R I 58 H. 7 HT(Gene expression profiling interactive analysis,
GEPIA)EE B X T SOX4 £ 2 Pl th R 0L, 7T DL H SOX4 fE48 K 2 HUMg 2 e &
Fik, HE&STEXIERHLS(E 3). TL8FER, SOX4 i ez 5 Bt kAELRE, mMHEHB
e PRI PR AR B PR IE R LB UIAH G . R, AR SCBAERNIR SOX4 1E B 1 IAE F AR KR, I
S5 HBTILE TR, A DG ST SR AR

][l

Chromosome 6 - NC_000006.12
[ 21486061 p [ 21666060 p

LINC00581 SOX4 wp L0OC124901483
LOC107986579 BOLA2P3 LOC123620066

Figure 1. SOX4 is present on human chromosome 6
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Figure 2. Molecular structure of SOX4 protein
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Figure 3. The SOX4 expression profile across relative tumor samples and paired normal tissues
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2. SOX4 HEBHHELESRIE

SOX4 wAE M K+ 20 B e K A K g EJ% - [R5t #% 4k (Epithelial-mesenchymal transition, EMT)
SE R I I R e 1 A [R] 78 T R T4 ) b B AR AR IR o T4 MI(CSC) [11]2 —H A B REH .
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Jo S5 25 MR R B TR HEMT A CSC 3 0] 2 5 R #4675 L i 245 1 F K A A K K1 (Transforming
Growth Factor, TGF-A)fE NN EMT FIF4 a5k /1 0075 770, 75 FLARIE [12] LA K 58 4 g [ 13 ]+
SOX4 Il TGF-p KAEHE BB A B, A1 K SOX4 AliEid i EMT #35[H T Twistl .
zebl. Snaill FITPEHE R F Octd. SOX2 et B4 KA EMT K TPEFREL, Mififeit p-EREAK
e . WANRIL, SOX4 FI1EA TGF-B 558 F ML A, /3 TGF-B Frifs S EMT #1 GC 40 i)-F-4H
e 5, BRI SOX4 TT DA kAR B B a8 240 A (14 fili % A% R I8 T BCRE 7 o LA AT I0E Wnt Gl 2% Al TGF-B
SOEBKZYS SOX4 e EMT MFHERN . 55— THF 5T [14]0UE ] . SOX4 i ik /] #543 101 5% i 3R
LINCO00511 X} EMT &2 1I52M1 . [FBT Gao LF [15]% &I SOX4 mifid 5 miR-4435-2HG FI miR-138-5p
EVERT, AT (R B A M A LA R EMT KA. B T8 SOX4 mIfe 2 s B EMT I
T

KEHFF R SOX4 75 B H AU i rf 2T R IR . AW [S]RIE B4 41+ SOX4 A
Ik 3 FIE, IRPRR F A AR U] SOXA FAVER S B M LR . IRER 01, RE 45568
DA K Her-2 3Rk A % IRAEEE [ 16 2 I SOX4 BHPEAE 5 32 AL T A% i@ 1T Western Blot if 72 SOX4
TEBRAL P RIEEN, SREFEPHARLER I, IELT SOX4 HATE B AL H M2 T
SEAL S, SR I PR 6 BE AL B AP A AR 45 B T 25 5. SOX4 R A ME 2 33 5 H % TNM I PR 2 A0 A Tk
A, (25 BERIEIRE .. SRR ME N EFH TR ER R TR 5H—IUF[17]
[FIFEIERE SOX4 [FRIANEBL. SR A BEAR B RHE RIREAFE— B 2 5 SOX4 I Rk 528K
WEAPRE . mAAFEF . - B ERICA I . (B 54 A7) TokH ok

RN EIRGE R IR, £ TCGA Hdf B AT A5 40 Rl I AR SE T SOX4 fEfR 4 h B3
m T IR LA 4). SR SOX4 7E B e RS BIRHE H BTIEAAEE— B M ZE R, HATkE g% .
TMN 2 ATE 5 5 SOX4 FHMEFAH I L AERE S VeSS SOX4 PFHEZR TEA SRR il — B (L& 1) 1)
3t — 2D 9T AT UE S22 AR BE DL R R B A SOX4 BHPEZR IR K &
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Figure 4. Differential expression results of bioinformatics analysis
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Table 1. Clinicopathological features of SOX4 in gastric cancer

%< 1. SOX4 7 B G R R IRFHIE

Publish Research Include Samples Result

The clinical pathophysiological characteristics showed the
148 gastric cancer specimens,  positive rate of SOX4 was related to the differentiation
85 males and 63 females degree, TNM clinical stage, lymph node metastasis and
high expression of Her-2 in gastric cancer.

Ji Jianbo [5] 2019

The clinical pathophysiological characteristics showed
that the positive expression of SOX4 protein was related
50 gastric cancer specimens,  to the TNM clinical stage and the presence or absence of
34 males and 16 females lymphatic metastasis, and was not related to the depth
of invasion, degree of differentiation, tumor size, age
and gender of the patients and other factors.

Zhang Jianfeng [16] 2019

The clinical pathophysiological characteristics showed
that SOX4 overexpression was significantly associated
with the following parameters: depth of invasion, lymph
node status, distant metastasis, TNM stage, and vascular
invasion. No significant association with age or gender.

168 gastric cancer specimens,

Fang CL, et al. [17] 2012 104 males and 64 females

The clinical pathophysiological characteristics showed
that SOX4 protein level was correlated with lymph node
metastasis and TNM tumor stage, but not with age,
gender, tumor size and grade.

Yuan X, et al. [18] 2017 54 gastric cancer specimens

E: TNM: TNM 2 &%,

3. #ESAT

S Ff 8 0 R R T S R R I ) TR . Xia G [ 19) R BLRER cicr-0000218 3 PR A #1141 15 Je5 41
FLF R 15 S T, FHPLHI AT AR cicr-0000218 J@id T il miR-139-3p {15 SOX4 ik ik DAfE it 15 w40 i
BTN B AR T . Wang Q S5 [ 1418 7 R LK IR (0] E 5 A 4mfi RNA 511 (LINCO0S11) A {E A
—Fh3E 4 IR TE RNA (ceRNA), il #E [ miR-195-5p Mifi i SOX4, 3 i & e 40 i i 5 HLAe 3k
BRAPRIET . HFFE[20]K 3 LncRNA PITPNA-ASI f i@ 1#] miR-92a-3p 341 SOX4 7 1% M i 11 il
Bl R EHiEFHM T, Zhang 1 521 KI5 EH HSUMAMAH LG, 5 5 24 20040 1
NNT-AS1 F1 SOX4 ¥J Fif, 4R miR-142-5p Nif. IncRNAs NNT-AS1 fl SOX4 mif ¥ #0H] GC 41 1
B IR AR %, F10R BRI IE T . B4, I8 £ B IncRNAs NNT-AS1 8 id $ ) miR-142-5p 7 SOX4
ML, H SOX4 FRIATF W T NNT-AS1 @i/ F X% GC AAsssE. . BRI,
IncRNAs NNT-AS1 #({Ki#id miR-142-5p/SOX4 HlifHIKr Wnt/B-catenin {5 5@ . LA KW IncRNAs
NNT-AS1 W IE L I miR-142-5p/SOX4/Wnt/B-catenin 15 5 38 i 4k Ry /> B i . iR 2%,
HE T BRI T . Dong X S5 [22]AF Fi R 1 : i R IA 1) IncRNA BG981369 AT il B I 41 fl(AGS) 3 5
AT I H R SOX4 & FliE i, HMNH SOX4 nIFHET IncRNA BG981369 7£ AGS 41 it
JEFIRHIMERT . SIS S ) SOX4 R B i 40 i (1 19 5 DA S (e E A M T2 Pang L [23]5F i B A
it western blot 43 Hr45 & I SOX4 1EA miR-138 7& FH J& 41 M v 19 B8 2 bR - A% AL(EMT) I
FENTY, H miR-138 I FEAIEL_ L L ARIEY) E-cadherin LA i 18] 78 Fi 1242 N-cadherin Al
vimentin 7171 B JE 40 M () EMT i F2 . SR110, miR-138 (17K 75 B 4 SOX4 (R IE KT 25k 5.
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SOX4 (#3535 v 4] miR-138 % B 9 4t M FrI 0 A FH o 2 BH miR-138 w]dd #i) SOX4 M| B
FEE K. Wang CY Z5[24)17E0F 7 miR-211 I &K B SOX4 £ B 2 miR-211 FIThAEHIER, HidHik
miR-211 7] LU i T 1 SOX4 Ml B 40 Ml (193458 . Shao JP ZF[25] KB miR-212 (13 B Rk il T
B 4N s 5 DL R A R T, AR miR-212 LA A pcDNA3-SOX4 [ L YL ml i d: miR-212 /T 11
XA . HAEBH miR-212 n]3@ it 5 SNU-16 41 i 41 3°UTR 45 & K01 #1 SOX4 mRNA 8 H i ) 5R1%
XEEHHE R B miR-212 FEL ] SOX4 M 01 B i 4H P Fr) 384 e LA S AR E B PR 12 o — T 72 [26]
R MicroRNA-140 R[] B 40 R HGC-27 M40 3g 5, HR 5 HLHI AT 682 miR140 X SOX4 14|
S GOR

NURF & & N—Fh ot e i 987, AlAY i RRIA. HATH IIEFK[27] NURF Z&4)00
Z 5198 0 R A o [F14FE Ding L [28]%5 & 8l NURF E A #)LA circ-DONSON K46 1) 75 X E 4 7F SOX4 3 2+
Tl B R A RS A T T S S B R . ST IR — R LI ORISR, E R R e
RAEGURIAEFH o Liu L [29] 5 L5 78 3 400 161) 15 e 4 L3880 (A 200 B0 1 (0 280 T % cirePDSS T ATl
circPDSS1 I 251 miR-1324 A3 ok $ i 57 74 Moy Ab 35 PRI 4 HH 1) SOX 4 R AP VE ] o B S Ny Ab 3L 1)
AHf R SOX4 AP [FE 1A miR-1324 T 00 248 Ff J64 G A0 02 s E A M ) 12 0 200k 28 25 Bl 5 AH OC SCHR
P SOX4 =5 T4 57 LAt A Ffa PR - 18 42 3128 17 52 e S 40 L P 3 0 A R T

4. RESI®B

Y B 12 28 JOT R 12 e 0 R 1 B Ay AL R A . AH OGBS R BLYCBR ) LINCO005117 [14] 0
LncRNA PITPNA-ASI [20] [ #] | B 4H M i #, SR IX R8N n] LA pcDNA3.1-SOX4 L4 YL i
W%, H LncRNA PITPNA-ASI [20]6k 8 T #41] 5 5 40 M (112 28 68 /7, id 3L SOX4 i B Rk mf Pk S axX b
B, R SOX4 mIsZma B iU 2 28 FL R . — 2L iR : SOX4 /EN IncRNA BG981369 [22]F
miR-381 [23]11) B 82 4 s T30 1) B s i M4 28 ST B . ieAh, WA R I EEJE4wiY RNA TUGI
(IncRNA TUG1)/& B miR-381 RIEM B TEF. LA ERB: IncRNA TUGL ] LU~
miR-381 [ IE ] SOX4 MR 15 e 41 M ()3T #8 AR 28 o 7 oh — e ST R B SOX4 AT miR-211 [24]
1 miR4435-2HG [15]HIHE A, 0 il #0d] SOX4 M) B Jed 41 fa 1) 12 28 AT #2 o

2019 4F Ding L [28]45 &K Il SOX4 Al # circ-DONSON i it NURF & &K it i M 1 7 B s 4m
MIT R AR, X —THF 5 [30] K IncRNAs TMPO-AS1 1] {i¢ ik 5 % 40 i 03T R f s 28, e mlid
miR-140-5p 78245 M YR TE RNA (ceRNA)TE B, A1 miR-140-5p A% %% TMPO-AS1 X 5 3 41 iE
X R AV, & miR-140-5p 7] BEL#EHE A SOX4. LA EFEW]: IncRNAs TMPO-AS] 7 B J& b ] i@ it
#19) miR-1405p A5 SOX4 A F 1) EMT e 2E 40 ML 4% 12 58 . 5 Ay Kb 21 (1 48 il HH ) SOX4 4 R I
[29]A] P[] i IE miR-1324 ATTIHIHI 2 L B M IFR 28 . 28 BRnA, SOX4 1 B 4 iR 2 AT #% ik
P HRAER

5. SOX4 HIFRILR L FIE

JigRE 0 A=k i DL R R R B A RIS LB AR A I B L R 3 . HLI AL 5 SR A% T A Al A i
MIAAELAEFH[30]. Shen R Z5[31]RIAEF 5 BT, miR-129-2 fIRMIBRALIMH] T SOX4 [l Rk .
BE 52 SOX4 WA N miR-129-2 IHE RfE BT, H RIS HRIE SOX4 5 B miR-129-2 R WiEt
FEPTER 2 A G, SRTM miR-129-2 FIAMEMERIE T 1 SOX4 B3k . it Western 73 HTiE S5 H siRNA
FEYLI) SOXA FII M X FR 4L 0F Eb B 3 s /K F A9 17 H miR-129-2 FIAMEERIE S SGCT7901 4 & 1o
F W] miR-129-2 fURI R HH FE SOX4 78 B hid £k, Mmfedt BT,
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6. Hith

LT SOX4 Xt B B H AR BT TR B : SOX4 B3R IA B TG BURRIE B HALE. Chen Y
[32]% i1 Kaplan-Meier % B 2 2 I SOX4 L3R IX B #H A 7EF K 1R A7 (0S) . Fang CL [17]%
RIE SOX4 FILMEEMLIL, SOX4 mRIAMEZE LR AARLERIK, EREFoIHFEL. —I
KT BB AT BUBE B SR A (33138 9. SOX4 mIE N B iR & I T (R IR & .

i LATA, SOX4 mTILBHIELMALFY, WEFRES e FAE, 8 SOX4 TEIRAK BAF
LY SRR VA R =P
7. BEE

B AP LRSS IR, FLRAT SRR IR R e I LUK ) R A R . HAT, B R
WG YT LT ARG o 3 FRE 301 18 i A e 0T 7 e B 2 e A 2y 2k T AR AR T BT . BRI 296
J7 77T A 8 3RS — e B R0, Hi T Sl e S a0, SEURRKRR LR, Wmne
BUBH LT, LR BEHE FL AR T LGN IR AN WA AW 7T, JilioRoll 2 ) = e ok 1 WY
FEER e, SR H BT7E B h ¥R VAT I A5 SR AR IA . BRI, @B IRAT S SE 4 1 B e 40 T LRI AL

Table 2. The role of SOX4 in tumors
Fz 2. SOX4 7E PRI 1E A

Publish Research Tumor Type SOX4 Expression  Function Mechanism

Activation of CXCL12 in

Tsai CN [36] Liver Neoplasms Up Oncogene hepatocellular carcinoma cells
Guangchi Xu [7] Prostatic Neoplasms Up Oncogene
Xiaodong Xu [10] Pancreatic Neoplasms Up Oncogene
. By binding to the promoter of the
Jing Zhang [8] Breast Neoplasms Up Oncogene CXCR7 gene and activating
Moran JD [37] Urinary Bladder Neoplasms Up Oncogene By inhibiting WNT5a
Wang B [38] Colorectal Neoplasms Up Oncogene
By down-regulating the NF-«xB
Cheng Q [39] Melanoma Up Oncogene signaling pathway
Sun R [40] Uterine Cervical Neoplasms Up Oncogene

SOX4 fEN SOX KIEM i —, AIZ5 T M. MR, #ha REFMEIG O ME RERK
H[34] [35]. E4ER, KT SOX4 WIRFR T MNAN ., S TREMPESARKIGERE, KEV7TEH
SOX4 & —FiB eI, Bt S 5. T8, RBULE SR, E%MEMR 0 RAE KRR
R EEEEEH . Wang B [6]% K miR-489 RIE S HH SOX4 T 411 il FF-988 200 i 38 5 - (2 ik P 1
Xu G [7]5 K miRNA-214-5 7] LLd e 5 PR R ) SOX4 HAMbiZad 42 T Ui AR A& R 7 1 2R Sk il w41
Ji e A0 L AR B 5 o 5 — TR 72 [ 1013 B miR-30d I8 #E [7] SOX4/PI3K-AKT {5 18 % 00 il g Ji e 40 P A G
MR, A, SOX4 TEFLIME . 4w Beims . BeaFM S SRRt UM (3 2). HATHE 7
K, SOX4 11 B Ja I R 2L 23 K B g A e v isk 3% o SR I PR O3 BE A B SRR AIE A SR BT SE A7 AE — 52 B 4L,
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Tt — i . SOX4 1E8 TGF-B 15 Z % i) PR, nli@id B i EMT 5% B F0 1% 7 5% R+
et T BN R A EMT KT L& Wt 3B TGF-p {55 8 5 F 0 th A s 12 1 B 40 i i
EMT FIFPE08 . Bhah, 4054k R 7R SOX4 125 HAh IR 7 3% i 52 m B A R . 5
U1 Wang CY [24]5:0F 70 K IR IE miR-211 BT LUEIE T SOX4 M i #0115 Jesh 200 P 384 7

LE b, RUEEEFM TR, FRIERG TEREY, SOX4 fEHm4IMrhIgyE. Hs, R%E
FOER IR LA, UESE T SOX4 TE B IIERH . AR, RRATEZE RN 7T L4k S 5 ]
SOX4 1£ 15 Ji v ¥ BARAE AL o

EHEWH

D) HlEHERBEEE T, 405 22JR5RAT08; 2) Hilt & AN IRER: - BENRIIEEE5H , %5
20GSSY4-12.

SE
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