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Research progress in the expression of versican in malignant tumors and its

biological roles
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[Abstract] Malignant tumors pose a serious threat to human health and are one of the main causes of human death worldwide. In
order to further improve the therapeutic outcomes of malignant tumors and prolong patients’ survival time, clarifying the
pathogenesis of malignant tumors and searching for new diagnostic and therapeutic targets become particularly important. It has
been found that the occurrence and development of malignant tumors are the results of the interaction between tumor cells and the
tumor microenvironment (TME). Versican, encoded by the VCAN gene, is a type of chondroitin sulfate proteoglycan belonging to
the exogenous lectin proteoglycan family. It is a major component of the extracellular matrix and plays an important role in
embryonic development and inflammatory responses. As an important component of TME, versican is abnormally expressed in
various tumor tissues such as renal cell carcinoma, hepatocellular carcinoma, and gastric cancer, and is closely related to the clinical
pathological characteristics and prognosis of the patients. It is a potential biomarker for early diagnosis and prognostic evaluation of
tumors. Further researches have shown that versican can promote tumor development in a number of ways, such as promoting tumor
cell proliferation, invasion and metastasis, inhibiting tumor cell apoptosis, promoting tumor angiogenesis, and inhibiting anti-tumor
immune responses. This article reviews the current research status of the expression and biological effects of versican in malignant
tumors, aiming to provide reference for subsequent research, clinical diagnosis and treatment of tumors.
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FIRIRITRCR , MR E UG U E . MR A
Az R AT g 4 ) B, i HLS R GO 5
(tumor microenvironment, TME) 3 % 4] 4 5¢ >3,
AL (extracellular matrix, ECM) & TME f)
oL A Ay, TE R I AR kR b iR A G AR
L ZREEEE (versican) J&—Fl K 4h TR
FRECE R E AR, BT IMEEE R E A REER,
4 {0 K 5q12~5q14 137 /5 BB VCAN J: R 4%, &
ECM M B o IRNAMIFIE R, WA PR R 4
T RFAnMEE L e L B L 4R
Z2 T iR 2 4 Y AFAE versican [F) 5 ik, HA5HE
MR R RS B UIAEDG, 33X R e i 02 W S DF
St TR E bR S . SR, versican 76 % M ib
JeE AR FHAIL o R o2 2 BT, Bt H AT versican 78
AR b 19 2R3 K AR VR BRI AT 4504

1 Versican§iiif

1.1 Versican 3L A

Versican H1 3 />N [A] A9 XS 4L A%, 53 51 A N 3 1)
Gl &I C o) G3 L5 B 7 H2 G171 G3 (W g
BB (glycosaminoglycan, GAG) 7', Hirf G1 45#y
Bl 1 ERE [ (immunoglobulin, Ig) FEAH bR
M2 B RIRAE A X (I i) a7 1
G3 Z5 Bl 0y 2 S 2k 2 AR K I F (epidermal
growth factor, EGF) E&E ¥ . 14Kk &l
[X 3, (carbohydrate recognition domain, CRD; 3 K
KEEZFH]) M1 HMELS G HE ) (complement
binding protein, CBP) JW#FEFILMK "', GAG T
versican [ 1.0, JEFRHKE FE  (chondroitinsulfate,
CS) HERIBEE X ", T mRNA Y3 81 55 b7
versican Z/DAEIE S FpE AL, B VO~V4, & —Ffil 8
HAMNRHK R GAG, AHXTHLAT DLZE G AN [R5z 1)
CSHE ", Hih vo il A 41 % a-GAG #l B-GAG, VI
VAT AL B-GAG, V2 Y AL & a-GAG,
1 V3 AR A GAG 7

1.2 Versican ) fig

Versican TER i & & FAAE J by i F8 rh 1) & #5 5
FAEH . B, R AF RS, versican X T
MR L WA TBE LT B R 02
Wge 2 R, RN K B SR, Kf# versican
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AL DA I [R] H  ss DX 3 O LR AL, 3
LA I & & i sh Bkl 20, 2 #F 0 Bk 3t i
(outflow tract, OFT) MJIE AL . fimmfse > &,
versican 7EC> JJL4H AL 1S 78 R0 UG 52 0k f b e # dEE
YEH o [RIBT, versican i A] DL 52 M) #f 22 b 28 1 A= 1
M5 4 2 41 G0 2 T a0 T 4 i )
RERFLEBENEZLEE, versican [ CS B Al LUIE it
1500 00| s G O AR R e
PR IR R ZH U 05 5 | 1) 90 I W ik F2 v, versican
1K 35 AR 2. Versican 1 ECM A4 8 41
rZ—, ATLLSEBIBR . iR IR SE R R -6
(tumor necrosis factor-stimulated gene-6, TSG-6)
M. 18] o JJRE A EEHDE ) (inter-o-trypsin inhibitor,
ITD) % ZFh o FAHEAEH, B E M CEE, N
ANABRAEA ML TS “F " 227, Versican 1]
PLH #% 0 5d CD44, P- % £ KM H AR -1 (P-
selectin glycoprotein ligand-1, PSGL-1) . Toll ¥£ 5z {4
(toll-like receptor, TLR) %20 ffd 4 1 4>+, ol [a] %
I L W B R 5 A AR AR, DA g 3R
L F-a (tumor necrosis factor-a, TNF-a) . H 40
% -6 (interleukin-6, IL-6) FI#% K F «B (nuclear
factor kB, NF-«B) 4 4 4F 4 A X 5 (9 & 1A 43
W27, Versican iR 1] LA 35 22 kY S AE B 4 A
FHIEAEH, i EA1e A AR 2
FE/N U R AR BB Vean ZE, AT RRARER A
versican 3Rk, I 3D A0 MO I 4228, O b
SAEAAN TR EE 20 AR versican WL 1) T fE
B WA Z RS LTt #d, versican VO F
VLG AT LA o e 2 065 40 B B S A 0, VL AL AT
DU ot e i g g 2B R P, T V2 ST R ) S B A
il 2V BRI AT D i b A K R A2 A
(epithelial growth factor receptor, EGFR) FI#&E&ZEAY
RKRRIFERM LT o4k, T V27 A8 TG it )
fiE Y V3R A K AT AR i R TR RN LA
Wi 2 M A B R, DT A sl kol RERE AL ) & AR 2
AR, PR AN RAEFLIEHZ T R T VALY
FEAE, (A HIIRE TR E— 2w

2 VersicanZEMEAPTHRERNAS
15 R IRISHERY X 7

Versican 7£ Z Fi g el P S i ek, H 5B E
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411 GG FRARAE K T B DI oG . — T o 1 R,
versican 75 A iU ZH AP i 25k, JFH L mRIL S
MG IR B VI BR A5 0 e 52 A i e 32 T i BB K 5 4F
AR IR YIA G . Versican B9 V1 AU 7E FF4I i)
AR E R, IEARBUSHIE % SIE®FNR
AV L, JH20 R 20 20 versican %%ﬂ_ﬂ:ﬁ JT‘H
W R R v 11 S 7Y R versican Y 28 38 KT R

'ﬁﬂ%f“*ﬁ b, 25 Bl 2 versican (1) 334 i %‘iﬁ

, I H. versican 1Y 3542 #E 1 B IR m) 45 B W R Kk
% [“'o H AP versican B R IAKF- B & TIE R
B2, I H. versican 1Y 5 35 53 1) TNM
S R R E AN R BUG DA 1, R B A T
Je A B A S T PR PO A A IR 40 e g 4 4
i, versican 3 S5 H 4R I, H versican BRIk
BE IO A B4 T st — A g Y
FW, B AL versican = 3RA 5 IR I8 R
T 1 . 9 T 45 5 7% MR8 3 TS AN e A
Ko TEIN AL D, [FIFEAAALE versican 1Y = &35,
H. versican [ = % 15 5 B9 5595 I 168 5% 7% 32 18 0 % 1)
i AN

3 Versican{EWEKXRMOHT

3.1 Versican {3 s &0 ivy 3% 5ili
H BIHTFTIA K versican 3= 225 1 2 AL AR 2 i
AL (1) —2il g G3 g5 iy 24
*EGFEEJ‘%WELWWH}H@W O TR Gl
3% ) Sl TR A0 L ) 285 B L BT 3 4 A e
Versican [ V1 7R3 i G3 254438 /)25 EGF EEJ?
) T e B A A PRS2 AR R Tt LS 3- D8t 2 1 TR
it B
phosphatidylinositol 3-kinase/protein kinase B, EGFR/
PI3K/AKT) {55, ik fiFmani g > it
Fh . versican if F] DLl £F G1 4514 8 55 i B 5 7R
CD44. #E W FE I 24154 E 1 1 (hyaluronan
HAPLN1) %43 F#H

(epithelial ~ growth  factor  receptor/

and proteoglycan link protein 1,

HAR R B T

3.2 Versican $fil Jjvgi 40 ML i 94 1

gz iR e 2 8 1Y PRI
2 it T DAHCHT A0 B 231 25 90 BT 175 5 19 DL e Fas /i 5 1Y
MMV T . Versican V1 W5 Y ik 5 BCL-2 #H 4

7, versican G14

http://xuebao.shsmu.edu.cn

LA TR RE B R P s A Bt | 527

MIFET-#5h7 (BCL-2 associated agonist of cell death,
BAD) A2 G, 4N /DT RNA 5 >
versican V1 WY A 0T, {28 T-8 1 BAD i3k
B, versican V1 7 A4 i i R340 B UH T A9 6E T D8
55 . —Ti KT L K VEE R (multiple myeloma)
AfgE 0 Bon, IR 4IZU R R IR A miR-135b 0] LA
T G Wat/B R (Wnt/B-catenin) {55 518 %
SR A IR AR R T 5 versican 7E 22 &1 B R 4
2Rk, & Wnt/B-catenin {5 518 1 SC 500 7,
TUER VCAN FE P 33 5% 7 miR-135b 410 il fif I8 240 it 8 1
BIVEF s 31X 3% B miR-135b & HA~ T 1) Wnt/B-catenin
{55 F% AT DA SE 3 R4 versican {0 i i oieg 240 i 1) 7
-, (K1)

3.3 Versican & ik iy 41 n) 452 28 Fnig AL % 7
P R o B R S S T 7 NN
versican 1Y G1 Z5 4 33 i 5 1% B T iR . HAPLNI 45
B A U/ b JeE A B A R B, AR e R A B 7 AR g
71 . 1 G3 45 4 3% 19 2% EGF & & 41 i i 0
EGFR/PI3K/AKT {5 51t % , i 2 JiT-Ji 40 Jifd ) 12 7% A
278 5, & BA E%TU\LLLﬂ versican 1)
IR RALH G W T iR 28 2, TEDRE
J, #AkAE K- (transforming growth factor-j3,
TGF-B) A DL b i 9 5iE AH OC i 21 4E 20 MY (cancer-
CAF) KR versican AY ik,
15 ¢ 35 1) versican 38 12 TG NF-kB {5 5 i #% A2 i i
B 40 0 0 B R 28 T — 000G T I AN g A
75 R, CAF VR Y versican AT i 25 (¢ f fib 33
M ER AR ZE . B4 ZUT versican Rk 5
I+ B¢ - 18] BT % 1k (epithelial-mesenchymal transition,
EMT) MREHREHEDME, Hm Kk
CH RS RAEMEESERE, R
versican AJ LU < 1 15 EMT fi& #F 5 i 40 g 1) s &b %
B 4, — T3 T AL R A B T R
ANASCRT LUK 5 b 96 20 B e B 2 SUh RS L (R 2R M
AAFRE T, T LI RE 8 1 i F R R A AR Y A A A g3
b, e R LR B B R RS . D) — T R 0
77 9 @R, ECM A versican (1) 5 2% 15 5 M #H ¢
B M40 B8 (tumor-associated macrophage, TAM) [
KREREAAIE, 5 X5 /0 UL g 00 il % % 45
TECE MBI 5%, Versican BB W M V6 97 G i
AR R . (B1)

associated fibroblast,

versican [ &£

versican
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3.4 Versican {i& JF )] i 4% 74k

I A8 A G P i e R i e Tk SR 2 —
Versican 1) G3 25 #4 35k o] LA #F 148 N B A= K B+
(vascular endothelial growth factor, VEGF) FI4f 4%
$£8E M (fibronectin, FN) B3R5, —F HAHPHA AT {2
PR AR LA A A B RIS A LA PN B AR R
i RARUE versican B FIE B — TG TER I A A AN AR
(RIFSE 5> KB, versican [ ZIA A4 FhRa e 5 Hh ek i A 4R
N, XS HARHEN AR A TIARDC. (1)

3.5  Versican ) ] (4 S %8 B 25
Versican 5 75 B [ 2 #H B AE A 0T LA 5 | 5095 40 i

h
3,

fhis
\
\

B
N
: /

2024, 44(4)

F b B, DA 9B 2% f 2 Al AR A 2 Y A B R
JE S AN, versican 5 HiA ECM & AN .45 4
T AT A5 R N SR, LUOR SRR “ 3
BB, BELAS T 4=, 400 g 64 S g I 25 15
JT 20 i 982 20 22 rh versican [ # ik 5 RE P PESE T 52 14 -1
(programmed death-1, PD-1). 4UAEEEM: T bk E 4000
M & ¥t i -4 (cytotoxic T lymphocyte-associated
antigen-4, CTLA-4) MYRILHEN M IEMIE, M
5 i 2 45 47 faf (tumor mutational burden, TMB)
BB AT, X B versican 7] g & % M IR 4
PEIRIT I L A i hr i =z — . (D)

y Z
cﬁé I * Invasion
% Proliferation Cﬁé
f \W*
7/
Immune response Versican Metastasis
1
4
Angiogenesis I:l
S \

/

Q,W/Q

W“’

86

Note: EGFR—epithelial growth factor receptor; PI3K/AKT—phosphatidylinositol 3-kinase/protein kinase B; HA—hyaluronic acid; HAPLN1—hyaluronan
and proteoglycan link protein 1; BAD—BCL-2-associated agonist of cell death; TGF-B—transforming growth factor-B; CAF—cancer-associated fibroblast;

NF-kB—nuclear factor kB; TAM—tumor-associated macrophage; EMT—epithelial-mesenchymal transition; VEGF—vascular endothelial growth factor; FN

—fibronectin; PD-1—programmed death-1; CTLA-4—cytotoxic T lymphocyte-associated antigen-4.

1 Versican 12 BfyEE % & B AL I

Fig1 Mechanism of versican promoting tumor development
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Versican 7E Z Fp i 2l b s 3Rk, H 5 B F 1Y
Il PRI BARFIE KO R 105 3 VIR G, 3 Sy e %) 540
WA S PEAG SR EE TR R AE B o Versican /F
i TME B 8 20 iR 43, 70 g8 4 e i 24 5 Tl &
FECHEVER, AL 4502 o Josd R s i . (RZE IR
T2 T, AR 0 A8 AR AN T IR 1 S
B ORI Z IEE R, versican [F] ECM 1At A%
Gy —FE, TR s v R AR, AR )
versican H A $& & I 28 16 TT RCR W . SR,
versican {F FHAIL I ) 52 Z 4t St 225 1% Jie g S o 2 D ]
e R AR iR T R W R =R . EEAR Kk, LU
versican A §E A5 25 W1 7 RE O I iR R SRR 09A
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