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-2 BE: BT TUSC3 B AEFAIIE (HCC) w2k Kl R X .
ik Wt 92 BT HFUIER AR H AR S 5 FEIESE 9 HCC SR 3% F0 7 s 4 ZUbR AR B G I TR BRYERE, T s
ALK TUSC3 76 HCC 4120 R AR X e 55 4 b g Rk, 43 # TUSC3 MR &L 5 HCC B I
RIS ZE A E %5 H qRT-PCR & Western blot 775K 20 X4 Vk HCC R o5 41410 TUSC3 mRNA
HEAMEL,
R 92 Pl A SR AR R LSS R o, 56 ] (60.9% ) HCC 41 TUSC3 ik N, s
HA 33 4] (35.9% ) TUSC3 RIAT W, 2 A i L (P<0.001) ; TUSC3 7E HCC HEh 1Y
k#3558 Edmondson 234% ( P=0.008) . TNM 2+ (P=0.031) . M@ EHA X (P=0.020) .
20 X HEEFR A qRT-PCR 5 Western blot & 45 5 7R, FHE4L20H TUSC3 ) mRNA[( 0.99 + 1.46 ) vs.
(1.96+2.18) | 5HEH[ (049035 ) vs. (1.04+0.43) | X FIA I BARTRESZ441 () P<0.05) .
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TUSC3 expression in hepatocellular carcinoma and its clinical
significance
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Abstract Objective: To investigate the TUSC3 gene expression in hepatocellular carcinoma (HCC) and its clinical
significance.
Methods: The paraffin-embedded tissue specimens and clinicopathologic data of 92 patients with HCC confirmed
by postoperative pathology were collected, and the TUSC3 expressions in HCC and the adjacent tissues were
detected by immunohistochemical staining and the relations of TUSC3 expression with clinicopathologic factors
of the patients were analyzed. The mRNA and protein expressions of TUSC3 in 20 paired frozen tissue samples of
HCC and adjacent tissues were determined by qRT-PCR and Western blot analysis, respectively.

Results: Results of immunohistochemical staining for the 92 paraffin-embedded tissue specimens showed
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TUSC3 expression down-regulated in 56 cases (60.9%) in HCC tissues, and only in 33 cases (35.9%) in adjacent

tissues, and the difference was statistically significant (P<0.001); low TUSC3 expression was significantly related
to Edmondson grade (P=0.008), TNM stage (P=0.031) and tumor size (P=0.020). Results of qRT-PCR and

Western blot analysis of the 20 paired fresh samples showed that the relative expression levels of both TUSC3
mRNA [(0.99£1.46) vs. (1.96%2.18)] and protein [(0.49%0.35) vs. (1.04£0.43)] in HCC tissue were significantly

lower than those in adjacent tissue (both P<0.0S).

Conclusion: The TUSC3 gene expression is down-regulated in HCC tissue and the low TUSC3 expression may

be closely related to the malignant process of HCC.
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S48 ( HCC ) 2 J5 & P m iy 35 2 2%
B, A41570%~90%, FEIEAE A CEBE R, i
AL EAT S . (AT RN, 2FRKRAF50%H)
HCCH &R I RBET- 6 & A fep EY, HCCE R
S B B TN A B 1) FE K o R AN SRR
B, HCCRISHEAEAF RN NI1%. ERHCCHUS 2
)t BRI 2 — R = A3 R e T B,
REBEH — 4 KWL W R T EATARIGET
AR IIB B Wk, RBEF KN ENEY
SR AR X T HCC R R399 W J S A 2B .
W ILAEA BF9E" 1% B] . TUSC3 (tumor suppressor
candidate 3, P IpHIMEIEILNG ) 50085 . /i
) JR AR /IS 2 I R A S T R Y R A R TR
YIXFR. TUSC3SHCCH XA HATMF R 5D, &
WA MTUSC3AEHCCH I FRIKE N, FFPI 0%
PITUSC3 ik 5 HCC B A 56 I PR BEARFAE 2
T F19 O R B LI R 72 5L

1 RESHE

1.1 &wBIFE R

WHE20074E1 H—20124F 12 H TREER K
27 EJE 44 S BE B R AP RH T ARG HEHC CUTBR R 1Y
2BHCCHA AT, HiE#R20~74% , F
IR S18 AIERILHE (5T R IR &
Fe) 5801, JTILERILHE 3465 bR o obn ol R
FHEdmondsonZr 3E", I~11904 5561, T1I~1VZ
H3TH 5 BiEE TN M 3 S bR AR 15 5 [ 0 K 23
(AJCC) S /hndE”, 1~11#F 62, TI~1V
FH300) (£1) o HIMEE2016—201 74 T2
bR 2 M I 48 57 B= Be I SR T HC C YT BR AR /Y B
fitf ¥ R HC C4L 21 K FEXT N 965 55 41 2120 %) FITR1zol 12
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B HC C AL 21 K Hox B 95 55 41 2120 %), 17 Western
blot o qRT-PCREZ S A . Horh 551740, 2234
ERE39~61%, SFEWAERRS3S; FIERILHE (B
T AR ) ofl, TCIMmAERALE 116, Jr ik R
BHARFEIRATHIT . ALIT . M ASFPMREIBIT
A ST OB IR 15 A M S )@ i f T R R S s
BF R 2 B A 57 s B I IR 1t 3 40 B 2% 01 4 it
(P S 20178 F 41145 )
1.2 FZERF

TP N Z PR TUSC3 (LSBioA T )
i AP/ R T PiPV-6000 (db a2 & A
Al) ; DABR @A & (bt iZathan) ;
BARFRLRAF (P AE2elAnF ) 3 RIPAXK
FH2 MR (b2 s KRAFR ) 3 MARK ( E[H
FermentasA ) ) 3 TRIzolid5F] . ECL M8 A& ik
Fl g, W FRANE (LEThermo AR ) , WA
FERFE EPCRIL ( EEBIO-RAD MYIQ2) ; qRT-
PCREIY (BEHEFEIR LIRS A RAF) o
1.3 XWHE
1.3.1 kit AR EMHSERSRIAEY R EH
F - i A R 45k (SP ) X HCC Kims5 4
1R TUSC3 (BN SLE TR, 65 CHEES A 1
Yk, ZHOR KM B BRI K AL, 76 R & 4B
YR, JEMAEAZEEMT 10 min, AT Ak
Vil , AP TUSC3 Zyidiik (1:200) ,
4 CHMEF A, 37 CHEIR, PBS vk 3 6, nhii
1, —9i37 CH#H 30 min, PBS ik 3, nt
M1, DAB W, JRARZREY, HAEKMIEE
WAk, CEEBK, Eeda RS E R el at
0 45 J A bR e . B YD A AE 400 A% B0 T BE
PLIEEH 5 AN G I, ARl 5 o 40 i or o5 i o L
o <10% ML G h 0 435 10%~30% 41 il &5
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B, 5 TUSC3 =70 AT 40 0% iy ek R LI R 75 77

A1 a5 30%~50% MM AE B8 2 45 >50% 4
Wi @R 3 55 T3 AMRYE & U IR B VT 4 R
BESE AN R0 REEAN 10 EEAN
2575 KRB 3 4y Ul 4o = 5 O BT
dE A x B OISR B ISy, S E= 5
ENFRIL, 159y <5 EMIRERE.,

1.3.2 Western blot sE4 @ B HCC M X} I 55
8, i A RIPA & 1R MWL & 11, BCA
BEAERNE, BXEASREEN L, BN
s T Pl 5 e LUK 0 B AR R % B 2 PYDF i I

Western PEEMRIEVESE AL S min, WIS TR =R
PR E A 1 h, TUSC3 —#HT (1:500) 4 CH#H K
i E R, TBST WERE 3 ¥k, —#t (1:1 0000 )
FURPFE 2 h, TBST ¥bja Atk % & eikH & i %,
BB R AR, R, FHER, REXRH
Quantity one KR53 #1 FAF A7 K BEAA 43 B F B
PN B -actin fEN S XTI, Jyvk A . TUSC3 &4
JKEEAE S NS B -actin KEEMHZ LW T 40122017
1.3.3 qRT-PCR % ¥ m R£H HCC 5955 4
41 B RNA, A B cDNA, R = 3k 47 qRT-
PCR X JWi: 94 CHUAEYE 30 s5; 94 CAEE 30 s;

60 CiR kK 30 s; 72 CHEAH 30 s, It 40 NFIF,

HAEARGIHKEEIANEL ., SIWIERFH.: 5'-

GAG TTC CAG ACG CTC AAT CTT C-3', JInJF
H]: 5'-GCC AGG AGT TCG CCA GTA TT-3'§ 14
PRI 173 bps NS 18s BIWIE A F 41 5'-CGG
CGA CGA CCC ATT CGA AC-3', I [W]JF41): 5'-GAA
TCG AAC CCT GAT TCC CCG TC-3', ™K
J& M. 180 bp; TUSC3mRNA AYMIXF Feih = 2744
AT
1.4 Gitz4biE

i FHSPSS 20.0 &% Graph Prism 5.0%%k 4% $ ¥
AT =, ABEGEh r KOE R L
PIg s tnifE s (xxs) Ron, RAtRR TR
ST, EMEVORLR A x KIS . P<0.0SHERA
Gtz XL

2.1 TUSC3 7£ HCC AAFHRILZ T
AL R BN, wERBAL Y Fdh, A
5601 (60.9% ) 78 TUSC31EHCCZH 220 M i rp 2
Rk, 3665w o5 T4 2140 j or b 2
RFBH33G] (35.9% ) , EmRILFSIH, R
HE i E X (P<0.001) (K1) .

( x100)

( x400)

PRSP

1 SEALEN TUSC B&RE

A, E: HCC #1417 TUSC3 Bk

#*3ik; B, F: HCC

>]:I 3

HE9 TUSC3 1 #Rik; C, G: I

N

B4k TUSC3 RETE; D, H: S34140d TUSC3 [ 635

Figure 1 Immunohistochemical staining for TUSC expression

A, E: Low TUSC3 expression in HCC tissue; B, F: High TUSC3

expression in HCC tissue; C, G: Low TUSC3 expression in adjacent tissue; D, H: High TUSC3 expression in adjacent tissue

2.2 TUSC3# HCC AAHFHIFRIESIGKRFRER
ZEHXFR
TUSC3fEHCCH ZUrh gk R ik 5 M

EdmondsonZr % . TNMZr ¥ . Mg 42 A X

© MR IT F EHFFNHFEIH

(P=0.008, P=0.031, P=0.020) ; 54 . M
WL BB . IMAY R0 . AFP. HBsAg. AFAf
ft.. Child-Pugh/r&% . M %IC & (¥P>0.05)
(1),
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F1 TUSCSHEREZSBRERAKRBEFMEZ BB X R
[n(%)]
Table 1 Relations of TUSC3 expression with clinicopathologic
features of the patients [n (%)]

2

EES n RS Rk X P
s (%)

< 50 40 15(375) 25(62.5)

> 50 52 21 (404) 31(59.6) 0.0790.779
lesl

5 79 30 (38.0) 49 (62.0)

& 13  6(462) 7 (538) 0314 0.576
R B2 (em)

<5 35 19 (543) 16 (45.7)

>5 57 17 (29.8) 40 (70.2) 5447 0.020
MAERAL

Jc 34 17 (50.0) 17 (50.0)

H 58 19 (32.8) 39 (67.2) 2675 0.102
Il g

Bk 37 11 (29.7) 26(70.3)

TR 55 25(455) 30(54.5) 2:296 0.130
Edmondson 53-2%

I~11 %% 55 29 (527) 26(473)

Mm~1vV &% 37 7 (18.9) 30 (81.1) 106150001
TNM 43

I-11 62 29 (4658) 33(53.2)

II~1v i 30 7(233) 23(76.7) 4.6640.031
AFP ( ng/mL )

<20 47 18 (383) 29 (61.7)

> 20 45 18 (40.0) 27 (60.0) 0.028 0.867
HBsAg

[H-4: 20 7(350) 13(65.0)

[HP: 72 29 (403) 43 (59.7) 0183 0.669
iR TTA

JG 13 4 (30.8) 9 (69.2)

H 79 32 (405) 47 (59.5) U
Child-Pugh 73%%

A 70 25(357) 45 (64.3)

B 22 11 (50.0) 11 (50.0) 1.434 0231
IiEEEcEH (A4>)

=1 68 28 (412) 40 (58.8)

>1 24 8(333) 16 (66.7) R

2.3 qRT-PCR 5 Western blot #ill& &

qRT-PCREGIM 45 S 7R, 20%F b5 A v 17 %
(85% ) TUSC3TEIEZH U I mRNA R IA L T XJ i
B, EREERDR, 200 AR R TUSC31E
HCCHL 2 K 7 9 55 AL 21 ) m RN A AH X 32 35 1 43
Wk (0.99+1.46) 1 (1.96+2.18) , 2FHYL
it E X (t=3.237, P<0.01) (&2) . Western
blot# i 45 B B s, 20 AnAd16%F (80% )
TUSC37E i 20 21 b i 25 11 3R 3K I T 68 1 9 5% 21
41 EHERER, 200 A P TUSC3ZEHCC
2 20 R Nt 7 g 55 21 40P B AR R R = A B

© WA )T i [ & F I F 2P H

(0.49+£0.35) Fl (1.04+0.43) , ZRALIT¥
=Y (t=4.909, P<0.001) (H3) .

10-
P<0.01
o 8-
K
7w
z 9
o
2 a4
z
E I
2 —_——
3 | N
m 1 )
2 o—— : L
=2
S5 2 IR LN

E 2 TUSC3 mRNA # 20 Xt HCC R 55 AL s pyAxT &
rE
Figure 2 Relative TUSC3 mRNA expressions in the 20 paired
HCC and adjacent tissues

HCC 5% HCC 457 HCC 9857 HCC s

B-actin (D G D - - -
TUSC3 M e S e - A
i P<0.001
i
X155 i
;Hg' 1
=<
Zi0 : J—
il
i I —
N |
2 0.5 Mnm
_
0.0 1
B 3 Western blot #& il TUSC B & 35 A: TUSC3 #&&

FILTE 4 X AU HCC B of 17 988 55 20 21 b ) 3 3K
B: TUSC3 K 1 7E 20 X} HCC B Rz 55 21 24 4 A
IOESUN 3
Figure 3 Western blot analysis for TUSC expression
A: TUSC3 expressions in 4 representative paired
HCC and adjacent tissues; B: Relative TUSC3 protein

expressions in the 20 paired HCC and adjacent tissues

3 it

TUSC3HE N T AR 85 Qe (IR i 8p22,
X AN33 L R IR B TUS C3 5 Y

http://pw.amegroups.com



51

A=, 45 TUSC3 = 70 AT 40 0 vy ek B LI R B L 79

PatEAg o 2 B VA G B Errse R
TUSC3TE g it 45 e 25 S ZEmY M 4, TUSC3 4t
ME e ERBERE SN, 25
A BT B o AR b B N b L AL S . TUSC3 K
IS H AT AR N A Sk B E R, S A N i A
FoAb 5 R kA R R H YIS R TUSC3
(1) ¢ 1K 5 0 e 1) A 1B % T TR 1 A B0 WL 475 oK B
W, TUSC3 5k g = 18] 1 01 58 1 7 Bl 22 1 &
Pils % U5 of % B 5L 40 i R K iR bR AR
FIBFSE B8 B TTUSC3 S 3h 7 X i i B 31k,
TUSC37EON S i RA M 8 T, TUSC3AYHEL
I AT AR HE O S A0 M 0 G A S R R, R Tl Rk
55 55 1 N B 55 Ak RN AT 6. TUSC3Jg 8 F H
FEAGRAS 5 00 598 0 0 UF R A AF 0 B B R AR
WA BB AE, TUSC3 K B 598 5 1% 4k 37 7 0
P17 KratochvilovaZe "™y gk — 25 5F 7% 4%
TUSC3 38 3 4 5 51 S5 98 40 it P 5 1) 7 35 )2 iz LA %
BH 1k | 7 1] Jo % Ak 45 g 0 i /E H o Horak
G IE T FE AT S AR R A R TUSC3 M RE T M
55 87 X B S0 B A G, I LA O R A b e
R E R, IR R AERT SR L AE R TUSC3
() R 2% W1 BE AR 2F g 04 A= R HE B, TUSC3YE T
G BRI A M RN A A G, AR R
TUSC37E /N it 9 Hh i 235 N8, TUSC3 Gk
R AK A Il 98 A0 G, Al B3l 2 A BT TUS C3 1) 3%
K 55 Uk EL 5 5 B8 22 1) 1 A DGR B T U CS3 AT BE AR
Shy il d AR EL 4 B RS B BUI FE bR . ERTEE
)02, AR R TUSC3TE R /)N 20 B i o v 2 5
ik, TUSC3 &R B IE /N 40 i il 95 41 i 3% 30 1
BER GG . RPBRERAET, TUSC3#EIE/N
e it 5 v 2% B0 R B0 VR, AR AL AT g &
Hedgehogfs 5 i A7 K. W5 BIRE LT
PSS 4N L ( GBM ) HTUSC3 KR E i,
TUSC3Ja 8 7 X 2 B 56 Ak H 3R 38 T 0 1 IR
K, TUSC3IE i 40 A kof5 5 38 8% 09 3% P o 8 4%
G B M i) 3 58 A2 28 . BFoE 22 IR TUSC37E
[RGB B e, TUSC3 Y 2235 T 4 AT 4 3 i e
ARG . B MEZE, HTUSC3HRIK
TSR EEENARBUGAE X 5 AP
KWL B Mg bR A TP TUSC3 /) K3k F i,
i F IR TUSC3 5 45 B W 9 4 i i 1 J 1) 5 %
fb, TUSC33E 3k 19 45 B W i an i 3 5 . 12 5%
1RZEHE Sy, TUSC37E S, B i b 2 B0 20
YER, HAEFPLE AT A5 T MAPK . PI3K/Akt,

© WA )T i [ & F I F 2P H

MWnt/B —catenin {55l KA K, KM, XA
— JG X 15641 510 4 B 0 R B g IR
TUSC3HEHRILBAR 5B E L EMN DK EMLFH
Ko FETHTABIBFF, TUSCITEA ] M i
wyAVE T B ml g AL AN S AH IR . HATOC TTUSC3 S
HCCZ A 585720, TUSC31EHCCH 1) 3k 1
B0 K Ho 5 HCC A i R ik BIAE IR 22 18] 1Y 5C &R R
WA o AT ST HBAE TR TUSC37EHCCH
M2 RN, T TUSC3 M KA 5HCCH & M
O TR 95 BRRAE 2Z [ 1 OC R o AR R 5T i 928 4 41
22500 . Western blot&qRT-PCRggﬁﬂ/‘]éﬁ
PIW R TUSC3ZEHCCH R RIX T M., #EMTUSC3
EHCCH AR F IR 5 TUSC3 5 HJE 3)
T X WA A OC, BARPLEN A fF T3 KA
TR AMAESE . S350, I IR BERH 3 2R TUSC3
FHIATHEMBEEdmondsonsr 2% . TNMAr] . i
W HAA X (P=0.008, P=0.031, P=0.020) ;
M5 AR . MR MR A A RIE . AFP.
HBsAg. JFHfk . Child-Pugh4r%% . M4 H L
X (P>0.05) o X4E/RTUSC3FE LM T I Al G ik
— A HINHCCRY G F R ) . R 780 BOGPERR I,
5 M SR R R BB AR R
7~ T TUSC3TEHCCH By R IR G L LA L TUSC3 ik
5511 DR 9 3L B8 RE Z ) B AH OGP, TUSC3 A& 7E
HCC Y312 W s ol o & 3 . AR 0F
FKABIFTTUSCIFEHCCYI I R rp Rk E L, Khg
HARB AR TUSC3TEHCC & A K J v /R i) B AR AL
il , KEEARTIHRA WIS TUSCIZEHCCH AE
B S S R PE AL R AR A L EERY, TUSC3A Al BE Y
HHCCHr 50 WA TT B A7 R

2% CHk
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