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W E.BW N THTHBR OB RE S R 2(heparan sulfate proteoglycan 2, Hspg?2) 7 A 4 j % Chepatocellular
carcinoma, HCO # it Rk oy T4 HL# . HiE BEME AR HCCH A & E 47 H22 3~5d N R By FF 4 4 .30~40 d
KRB NRWFAL 30~40d W BNRHFALFEHAR AR ESFEEZ KA BANRNTFAR, T2 HF4
W Fn 52 8t 9% % & & PCR(real-time fluorescence quantitative PCR, RT-qPCR) , 4 #f Hspg2 mRNA & & | X & W & 55
Ry ARt R AL, 5 54 Hspg2 R3A W miRNA f1 5% 4 M4 4 0 RNA 2 F., &8 5t B 448t , HCC 41
Hd Hspg2 itk KM E 3 NI REALAZE R KK (g<<0.05, n=3), & H % F K XM_006538575. 1 £ & FE R & 4 &
FHEHMEMAC2 NI AELRAENL, Hspg2 SHXEEH R W 4% LR R Ffr & % RNA 2 F K ceRNA il # K
%. Hspg2 ERMX A EHERA S SN A H AR AR BEMNREEOLES . EHEEAE MG S 2 RhELE. B
WS E L Hspg2 BH —H OB THRBEAMMBEIHIEN T HARA S, IR Hspg2 BHA HCCH W IR F EF
& & AR XM_006538575. 1 By 3¢ % 35 ,miR-328-3p ik B R # £ & HCC AL v mk A WX H £, 5 M Hspg2 M x 3
F#& HCCHA A ¥ 5 Hspg2 BN ceRNA,#t — P W@ HE L KL, Hspg2 5HXEAN D E e —REAMEFT fna
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Abstract: Objective To investigate the potential mechanism underlying the overexpression of heparan
sulfate proteoglycan 2 (Hspg2) in hepatocellular carcinoma (HCC). Methods A mouse HCC model was es-
tablished, and liver tissues were collected from mice at different stages: those injected with H22 for 3~5 days,
those without tumor formation for 30~40 days, those with tumor formation for 30~40 days, and those injec-

ted with normal saline (control group). The study analyzed the relative expression levels of Hspg2 mRNA
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during different stages of tumor development using whole transcriptome sequencing and real-time fluorescence
quantitative PCR (RT-qPCR). Additionally, the study screened for miRNAs and competing endogenous RNA
molecules involved in regulating Hspg?2 expression. Results Hspg?2 overexpression in HCC tissues showed
differential expression with three transcripts compared to the control group ( ¢ <<0. 05, n =3). Particularly,
transcript XM_006538575. 1 was consistently expressed in all samples and significantly more expressed than the
other two transcripts. Hspg2 interacted with related genes and formed ceRNA regulatory networks with vari-
ous RNA molecules. The functions of Hspg2 and its related genes included binding to collagen, laminin and
signal receptors in cell matrix adhesion. Some of these genes were the same as Hspg?2 gene that belong to the
basement membrane and extracellular matrix cell components. Conclusion The overexpression of Hspg2 in
HCC is primarily attributed to the overexpression of transcript XM _ 006538575. 1. miR-328-3p appears to be a
key factor in promoting its high expression in HCC tissues. Several Hspg2-related genes interact with Hspg?2
as ceRNAs in HCC tissues, further fine-tuning their expression. Hspg2 and its related genes encoding proteins
collectively participate in the collagen binding of cell matrix adhesion, laminin binding, and binding to extracel-

lular matrix components within the cell matrix and extracellular matrix, promoting the development of HCC.
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i 1M o AR TR S 4 7 s A P AR S I 2 O E
PCR (real-time fluorescence quantitative PCR, RT-
qPCR) Kl Hspg2 K& AL A ] & & By B JH 2H 2L/
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5 OSE-260-01/02] . 5 2 & 3 ¥2 R B O AL A fE
() H PR 5 A R wl L, B 5  5424R ], Light Cy-
cler® 96 SR 78 & PCR X (Hit % KA 7)) . PCR
FE R HE A OB N B R B 2 AR A BR AL B S
A300),

RPMI Medium 1640 basic 1375 F 4 4 1fi 35 [ 28
B R B O ED A BR A AL 4R 45 11875-119.,
16140-071].25 cm® 35 3% i R T ey A FR 2> |, 4%
5:3289) /NEL H22 M &R (LI e A AR W B
AHIRAF LS ZQ0109) L & RNA 2 BUL & (Jh i
RFEEFHARAF L HES  R1200) .3 % K dBeyoRT
cDNA % —#E5 MR F & (L8 = KA ARG R
AN F, R 5. D7168S) ., Hiff™ gPCR SYBR® Green
Master Mix ( B W X AW B A R A AL, 3785,
11201ES03/08/60) . Hspg?2 P FI N 2 £ Gapdh
RT-qPCR 54 ( il A T A TRAGRAFRD.

1.2 /NELHCC BERIAL g 2 5% S Uy JR 100
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WA AR A BR S 7) , PF AT HE SCXK () 2020-0014 144 2t
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JEAL LN CH 4 TR RE Jr ik A B0 ER K 7 S 0 % RN R
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i RNA $2BGAH) & 52 O RNA L 3% 2 3R YIRS
PRI 00 A BN W) AT G Sy L e o AR ST 560 ol 118 5
5 B 2 A5 VL R I 27 Bt 2 ) S B 40 B 2 B S ik o
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1.3 @l FF RT-qPCR & MEEA Hspg2 i)
X RSB IR RIERM Dr. Tom 24 %8 H
RE BT ADREA Y Hspg?2 HFREKE, & Excel 43
B85 2 {8 FbR 1 24 )5 GraphPad Prism 8. 0 221l
T K, S RNA 20 I & FEAZ 2L E RNA,
J5 2R R ) A A L cDNA, BE AT 52 R38O F
PCR i, F2/F e N A 95 °C 300 s, Pibik
A 95 °C 10 s, 3B K /ZEAH 60 °C 10 s, JEFF 40 K., 1
fiff Y 2 0 ¥4 20U R AR AL AR BN . SR 27
FXFE 1 {H , GraphPad Prism 8. 0 WA 22 il A0 X 2% 5
A,
1.4 Hspg2 HBRAMMXFREIE KFEYEES
AT Hspg2 (R AH JC I s 410 15 55040 53 B e A A X 3%
KA 22 R IEM . 25 RIKWBEER: | log2
(FPKM L E) | >1. ¢ <0.05( ¢ & g-value, & 1F
P & HHFEM FPKM>10,
1.5 Hspg2 AHICHE K /Y T 6E 73 B A1 B A 9 45 1 g
il Y AE KRN Dr. Tom Z2H %3 H 2557

Mrgs A Hspg2 MOCIEI Rk B I, @
i& miRwalk, TargetScan 1 ENCORI 72\ 3t % §5 /% i
— 3 Iy W7 AE 76 H 1) P ¥ Hspg2 B9 miRNA I & #%
ceRNA MLl i) RNA 4> T, Cytoscape % 3£ K4 A
W2 B AE BRT ceRNA M %5 &, &5 #F47 GO Al
KEGG B4,

1.6  SLit2E ik R H SPSS 20. 0 fil GraphPad
Prism 8. 0 {4 FUX i &5 %8 b 8 47 58 1 2% 40 . R
BN R 200, P <<0.05 BREFHEGIT¥EX.
2 &R

2.1 Hspg2 EHEMANAL T HFERIE AN Hspg2
MNZ Gapdh 519F5) (W3R 1), 538 5t I 7 500 f
RT-qPCR 5 L m B /R (WWE 1. 5 00 4 &,
Hspg2 mRNATE OT 4. OS 4. C 4 M H 4 higE
ik EUE L H A ] SRk M e H A S &4
A, LK OO 24 vs OT 4HH OO 4H vs OS 4HIA
GiitsE L (n =3, P<<0.05), #£ RT-qPCR 45}
Bk H 4l vs OSALR OS 4l vs CH LG it 2¥ 2257, K
REHHFEHEG I FE2ZERF (n =3, P <0.05),

%1 RT-qPCR 3|#

A s -3 F#EI -3
Hspg?2 GTTGTCTTCCATGACGTCAAC TAACTGCTGCTCTCGGAATCTT
Gapdh GGTTGTCTCCTGCGACTTCA TGGTCCAGGGTTTCTTACTCC
A 367 4+ = 00 B - s mm 00
— == OT —2—— m OT
e =Em OS —tr == OS
E 274 'i| mm C o] r—t—| r-‘*i—l mm C
& mm ] ::q 14— — mm H
3 ‘% *
0 B —— %
) T
g £
= ] —E

00 OT OS C H

00 OT OS C H

EA HEENF P AFEKR Hspg2 k3K #:B.RT-qPCR £ % & B K Hspg2 k&, OT 4.3 4 H22 % 4
F3~5dW /R AFH L 0S4k 5 H22 B 2 & 30~40 d & /N BB 4 40 ;C 4. 0% 4 H22 e 4@
MR 30~40 d BB /N R AT AL H 4k 5 H22 A 400 R 30~40 d AN BB A 8500 4. B 3% &
I KFESH B NRBAFAL,” P<0.05." " P<<0.01," " P <{0.001,

B 1 ZFEARKALEF Hspg2 mRNA KL E

2.2 Hspg2 ¥ AW FLE 7 HCC P AEHE
Hspg2 FEH W 3 A5 A, 4 5l )& NM _008305. 3,
XM_006538575. 1 Fl XM_006538573. 1 (L&l 2), %%
AR XM_006538573. 1 F NM_008305. 3 H 7E 9 2H 41
B FEik . T XM_006538575. 1 # st A #F HCC 4
SN 25 I (] B 1% X6 JERE A v 3% 35 1 B 58 8 o 35 2

Ui Hspg?2 JERAE HCC 80P i ad ek £ 2R AR
XM_006538575. 1, #E—20th Z8M H A vs OT 4.
H#H vs OOH . HZH vs CH . HZH vs OT H.HH vs
OSHEFRMEAG ¥ E L (n =3, P <0.05), 1L
%2,
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Mo s R & Hspg2 JEPHTE HCC &AL L
#EEELR, A HAAE, SHESALMEERY
HAG 28, RS T Hspg2 LMY 3 45
SEAS, Hoh XM_006538575. 1 5% s AN E 4% FEA (1) 36
AR A R, Hspg?2 fE HCC #4Uh iy ik F 5
AR XM _006538575. 1 8 HCC H A W) id &
ik, B RIERE B Dr. Tom £ 4 %58 H R G40 3k
183515 Hspg2 tHRMIEH, R ZIEHN DG 2
ZeME AR T PLH 0 2 4 v, 56 T A R B0 HE R R
miR-328-3p Al LAHE [ 45 Hspg?2, i 45 FF IncRNA Fil
circRNA 7] R 1 35 4 45 4 88 5] 45 Hspg?2 ) miR-
NA FJ i ceRNA P72 W 45, if — 5 K5 M= Hspg?
SRR, X Hspg2 dFATUIRe & 4 & B 24
T 40 M 2 B (GO: 0005604), 40 s % i (GO:
0009986) , 41 it 41 3 Tt (GO 0062023) , 75 i J5 2 11 HY
Y ANE T (GO :0062023) FIL AP X (GO :0005576) 45
YA 2 43 3B AL, T 2 5 5K IR 4 2B i (GO
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INAE I 88 perlecan/ Hspg?2 Wit 283K , @ oo % i 21
i A1 356 I 2 A Ay o 6 AR S5 A a0 bR kAR I AE
E FSE R IO, Hspg? 35T 5 HCC WAL F2 B
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AW R R AR Hspg2 3P miR-328-3p 1
) 45 & 40 80U = » T AH DG miR-328-3p W WF 58 h & 81,
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5 0007 A R 56, AT Ao L g o o A A A A R
SRIRYT A B T B A SR A B R
HCC HAFTE Hspg2 MIZAEN Hia seHEWT Hspg2 7T fg
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