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TE : BH RiTEHES A (CyPA) M@t (HCC) A P aa Bl REL., ik HE 80
) R JG AL S A HCC AT RLALR . *T R IR R A dif AR A, 5 s IR 4k B A Ae & do i 47 A 80 il 4K
MR, KA FER KK EE PCR (QRT-PCR ), Western blot Fr %, 7 20 L2 4 52 ik Ab ) BT i 40 S RS 5 4B 4
CyPA # £k K-F 5 ELISA #i HCC Aot 3T B i F CyPA 8982 ; SATITR A5 Fe B4 ik F CyPA 4
FHIERRBEAIEG R Z ; 2RF TAEGE (ROC) 24T HE f & AFP o CyPA Sk 3 Bk A3 I 5 69 957 7

o BEER AFIRILLT CyPA mRNA fofk @ 8948t KA KA (566+11.77) F2 (320+1.08), & TR FLmLR4

(1.134£0.27) F2 (0.74+0.22) (P<0.05) ; FFAELLL CyPA FAEEE A 775%(60/80), & T 5404 CyPA Mtk
28.75%(23/80) (P <0.05) ; HCC & & CyPA &84 (79.75+17.09) ng/ml, & TR (16.0+63.46)
ng/ml (P <0.05), ABXRHSHER T T, REFE, A MBI AFP 236 856 CyPA k%, 25
T FEL (P>0.05), FRLEZHE, B OKETTHE. RF TNM 4 #E R F Edmondson 4445 CyPA
FRPEE, 2 F A% FEL (P<0.05); REFEE, WA FFB R EF 0 aE T CyPA 2%, ZF A% 5
BX (P>0.05); REEZE, MHEABEEZE. RF TNM 54, RFE AFP &2 & R Edmondson %%
8 B H W E P CyPA A8, EF AL FEL (P<005); ROC & 27 AFP R4 W 69 40— B 82.1%,
A 793%, W& T @ARA 0813 (95%CI : 0.695, 0.931); CyPA F AR Wi a9 4B A 92.6%, 4F 71 A
70.3%, W& T @A 0.798 (95%CI : 0.654, 0.943); W AFP Fo CyPA 4 BEA-1 i a9k 80.9%, 457+
1 90.7%, W& T EARA 0.909 (95%CI : 0.833, 0.984 ), £ CyPA £ HCC AR A if ¥ &k, B505 KM%
FPHFAEAR K, T RAE A HCC 4 Wi e A2 09 B S 47 &40
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Expression and clinical significance of cyclophilin in hepatocellular
carcinoma

Xu-zhong Gao, Ming Ye, Li-qin Xiong, Dan Jin, Xiong Xiong
(Department of General Surgery, Wuchang Hospital, Wuhan University of Science and Technology,
Wuhan, Hubei 434000, China)

Abstract: Objective To investigate the expression and clinical significance of cyclophilin A (CyPA) in
hepatocellular carcinoma (HCC) patients. Methods Totally 80 cases of hepatocellular carcinoma, who were
confirmed by postoperative histology, were involved in this study. Tumor tissue, corresponding para-cancerous tissues
and serum specimens were collected for further analysis. Totally 80 healthy individuals were selected as control
group. RT-qPCR, Western blotting and immunohistochemistry (IHC) were performed to measure expression of CyPA
in HCC tissues and para-cancerous tissues. Serum levels of CyPA were determined with ELISA. Relationship between

CyPA and clinical characteristics was identified by statistical analysis. Receiver operating characteristics (ROC)
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analysis compaled the diagnostic value of serum AFP and CyPA. Results Expression levels of CyPA on mRNA
and protein levels in HCC patients were increased significantly compared with those in para-cancerous tissue
[(5.66 £1.77) vs (1.13 £ 0.27), P < 0.05; (3.20 £ 1.08) vs (0.74 + 0.22), P < 0.05, respectively]. The positive rate
of CyPA in cancer tissue increased greatly when compared with para-cancerous tissue [77.5% (60/80) vs (28.75%,
23/80), P < 0.05]. Serum level of CyPA in HCC patients was elevated significantly compared with that in healthy
control group [(79.75 + 17.09) ng/ml vs (16.06 + 3.46) ng/ml (P < 0.05)]. Correlation analysis showed that age,
gender, tumor size or AFP concentration was not associated with positive rate of CyPA in tumor tissue or serum
concentration of CyPA (P > 0.05). Vascular invasion, tumor capsule integrity, AFP concentration and different
TNM staging was closely associated with positive rate of CyPA in tumor tissue and serum concentration of CyPA
(P < 0.05). ROC curve indicated that the sensitivity and specificity of AFP was 82.1% and 79.3%, respectively;
area under the curve was 0.813 (95% CI: 0.695, 0.931). Sensitivity and specificity of CyPA was 92.6% and 70.3%,
respectively; area under the curve was 0.798 (95% CI: 0.654, 0.943). The sensitivity of combination of AFP and
CyPA was 80.9% and 90.7%, and the area under the curve was 0.909 (95% CI: 0.833, 0.984). Conclusions CyPA

is highly expressed in HCC tissues and serum, and is closely related to clinical characteristics. It may serve as a

diagnostic biomarker of HCC .

Keywords: hepatocellular carcinoma; CyPA; clinicopathological features; serum; combined diagnosis

BT 40 i 9ig ( hepatocellular carcinoma, HCC ) A
ARG WHEETEIMRE Z —, BARmRE . BHER
JE R Rk R AR A, 2R 12 DAY T R
. Hob T HGEMER S, HCC RJFE L #
e, PUREE". Ik, 4% HCC 737 hnilxt T
RIS W IR 5 5 R 5 R U B oy R
EREA (eyclophilin A, CyPA) A R L i 2 Tk S A i
(PPlases ) KGN O, &—FEA ZFEY) - IIRER
AR AR . 2SR, CyPA 76T 40 il
TR R IRET I B CyPA 050 n A S 40 i R T
SR gz — " (R A 2 RS H CyPA Y 2R3k
K5 i RS FRARFAIE 1) G 2R S X HCC /9 L2 W
AR ATERE . AWFTEE R CyPA Sl PR B
ERY KR RIZW A, b HCC /Y2 AR 7 e 4t
A B Rl PR R

1 RS

HRITHR

YEHL 2014 4F 6 71 —2016 4F 6 HiZFE AR HCC
B 80 il MANRHE : OFARBEFIAN HCC B ;
QREA T HAB g L s AN IF FLA g 5
DRI HEIFVIBRFARGYT ; OARJG AL A
W5 HCC 5 @ RFTARZ . 7 AT 3697 5
OF FERE R G R TR R U5k, HEBRbRIE « DT 4
JANA B REMIRYSE ; @61 A B petkEE
I B BRSO 5 O™ H e Il B U R
s @A, SIUE 80 115 HCC fR A A i A4

1.1

JAHVCRCHY 80 il FEMAAG 2 1L o T A7 AR 45 2B
T A, AW R EBEC HIZE 2t

1.2 ##
121 2&ME HAFHEALHEEON (L

Beckman Coulter 23 & ), # & T AE 5 ( 795 M I3 i
HeAk 3 4 N A\l ), 8 PCR X ( 78 [E Eppemdorf
oA ), S

& 1 PCR ( quantitativereal—
timepolymerasechainreaction, qRT-PCR )

e % H
Applied Biosystems 23 F] ), HLUKAL . FLFE S A B G
% %25 (£E Bio-Rad A7) ), BMEE T RERS
( HAR Olympus 23] ), ZIREMFRY ( 35 E Molecular
Devices 23T ),

122  FZ3XA Trizol ik ( 32 Invitrogen A H] ),
DNase [ . #Wi%s5%i85%] & & SYBR ( H A< TaKaRa ),
RIPA Buffer ( 3£ [E Thermo Fisher ), SDS & 1 I ¥f 2%
i ( H 7K TaKaRa), SDS-PAGE ¥ i i # it 77 &
(R E YRR A FRA R ), HF maker (38
[E Thermo Fisher 2 7] ), anti—-CyPA ( 32 [& Abcam 2%
] ), anti—-GAPDH (AU AU P AZ & A AR A IR ] ),
HRP #Ric 40 (b 2 &M AR ARG R AR ),
ECL %5t ( 22 Thermo Fisher 21 ), iz ibik
Fl& (5[ CST /A ), CyPA ELISA it & ( Fy)s
MAPIRHCA RA D), 5190 ( Bifgd: TAY) TR
ARAF ).

1.3 Fik
1.3.1  qRT—PCR #& M IT & 48 22 Fo % o5 48 4% CyPA

mRNA ) & & % Trizol 32 BT A 4H 2 AR AR

.41.
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o5 28 %

) RNA, DNase T AbFRJ5, F2ial7) & i B 1545 /E K
mRNA #5550 ¢DNA, DL cDNA Jitl, R CyPA
1 GAPDH %% 5 1% 51 #) # 47 qRT-PCR 5% ( 514
fFREIZR 1), PCR &R« 95 CHIAEYE 5 min,
95°CAEME 105, 58°CIE Kk 30s, 72°CHEM 30 s, ik
B 40 MEA . PCR AR TN - PN BAF, I
e L — 5 1 e Pk R 47 . LA GAPDH 3RikK
SENNZ, FEER 20 A E RS A SRk
A A Ci=|Cteypa—=Clgapon] o

#£1 CyPA % GAPDH 3|15 8

CyPA  iF[]: 5'-ACTCCTCATTTAGATGGGCATCA-3'
126
JZI: 5'-GAGTATCCGTACCTCCGCAAA-3'
GAPDH Efi: 5'-GTCGCCAGCCGAGCCACATC-3'
107
) 5'-CCAGGCGCCCAATACGACCA-3'
1.3.2 Western blot # M FT & 28 22 Fo & o5 20 22 CyPA
B Gt £ ik UL RIPA Buffer 2 B S & (A1, A

4 x SDS _REGERI, 99°C M 5 min fHER A28 ME. B
20 p g BV H AT SDS-PAGE BEHLTK, DIBUEERS
TrHSE, 35 VLT, 5% BSA ] 1 h, PBST
Ve 3 W, BEK S min; ZEIRPEFE —HT 1 h, PBST ¥k 3 Ik,
BRR 5 min ; FIEIFE PL 30 min, PBST ¥ 31K,
K S min : FIEMFE ECL AV 1 min, FHATHEEIRAUE
JHAR, DUKIE(E CyPA/ JKEE{E GAPDH T3 H 2
HAFRIAEE

133 SR AZFE (VLT RAR L% 40 ) m A
JELLLA CyPA MK HLW) 4% B R T
SP YL ff,, CyPA HUIAR S ERIEPTIR . e g R AE
i A G B B BOE AR B A R BRI

FE MBS
1.3.4  ELISA #& | 4& e &t B8 40 Fo BT 9% & & o 35 P

CyPA 4%  Fi18 ELISA 357 & Ui W e - Obrife
AINEE SR ; QRFIEESINEE « 23152 LA
FRIEEA AL 5 @ 37°CIRTE 30 min ; @VERPEN 4 1K ;
ONNEFRAF ; @REIHEE ; O ; @K1k ; ©
Mg - DAZs AFLAE, FIRSEARACEAR R R I e
JERECODE ), 3l s rife i S AR f CyPA O i

1.4 SitEFE

B TR SPSS 19.0 Geitiiit, %R
P« hRiEZE (xxs) Fom, B RS0 TR
B (%) Fom, R xRk, P <0.05 H2E5H
it X

#HR

FFEER R R 55 A 4R F CyPA KI&RiE
qRT-PCR 25 R W 7R, JFF 9 21 8URE 55 20 4L
CyPA mRNA BYARXS EIEACE50501 8 (5.66 +1.77) il
(1.13£027), WAL, 255t FE X (1=
23.480, P =0.000), Wsetern blot 2% 3 .7~ , AT J8 41
IR 57 4181 CyPA 25 1A AR X 26 38 7K 43 30
(320+1.08) 1 (0.74+0.22), WL, 2FHL
HEEE L (1=19.870, P=0.000 ). S s i g s,
80 BIREAH , FFHEL1IZL CyPA BHYEAN 77.5%( 60/80 ),
55204 CyPA FEYER Ky 28.75%( 23/80 ), BiLH HL A%,
ZREGHFE L ( x’=38.174, P=0.000), VL& 1.

2

2.1

A JFEAE (x100)

1 FHEARKEFZHRA T CyPA HIRIE

B JE5nd4l (1 x40)

22 FHEEEMERXBELED CYPARNSE
2 A ST 5 S R« TR R R
FREXF BRI H CyPA 85331k (79.75 £17.09) Fl
(16.06 £ 3.46 ) ng/ml, HLH L3, 22 A G EE X (1=
32.670, P =0.000 ),
2.3 BHEALR CyPA PRIERR B& MiFH CyPA
SESIERBIBFMENXR
SIFTER R, ARFEAERE . PERL B R/NR
AFP S ERHE I CyPA FHER, & ' HRK, 25
TG X (P >0.05), ANFEMAERE ., e 6
TSR AfE TNM 7303 KA 6] Edmondson 7344 1Y
CyPA [HPEZ, 2RA 5005 L (P <0.05) ; AR

e 4D
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W R MR RN R E RIS T CyPA S &, &t KOARTA] Edmondson 432 (1) & 1Y 1L P CyPA & &,
K, ZREGH%EY (P>0.05); ARMmgRE, Sofl, 2R A% FE L (P<0.05), W% 2,
Ji g f0 A 5% . R [R] TNM 408 . A[E AFP & &

&2 CyPA 5IGKRFRIBHFIERIZ RS T

A
<60 % 25 75.76 76.76 £ 11.17
0.098 0.754 1.970 0.061
= 60 % 37 78.12 84.01 + 18.93
e
Ll 34 75.56 81.40 + 17.82
0.223 0.637 0.979 0.331
i@ 28 80.00 77.63 £ 16.11
NN
<5cm 26 86.67 84.25 + 18.31
2.313 0.128 1.852 0.068
= 5cm 36 72.00 77.05 £ 15.89
UM
H 40 88.89 91.34+12.23
7.651 0.006 10.790 0.000
G 22 62.86 64.85 + 8.86
Filogea s
SEEE 21 63.64 91.50+12.78
6.191 0.013 10.110 0.000
VNt 41 87.23 62.94+11.95
TNM 43
I ~1 6 54.55 81.50 + 18.50
3.854 0.050 2.170 0.033
m~1WN 56 81.16 68.56 + 17.44
AFP
<20 ng/ml 9 60.00 82.28 + 18.46
3.242 0.072 2.951 0.010
= 20 ng/ml 53 81.54 68.62 + 16.51
Edmondson 434%
.1 11 57.89 82.36 + 18.70
5.493 0.019 2.445 0.023
m. v 51 83.61 71.23 £ 16.89
24 CyPA E%ﬁ AFP i@%ﬂ:l:gmﬂﬁ%ﬁ"] ROC ﬁ*ﬁ 1.0 A E
ROC [ &AM 25 5 7R, AFP B2 W ) A% 0.8 - J
Mk 82.1%, ¢ 51N 79.3%, HhZE T iE Rk 0.813 0.6 -
(95%CI : 0.695, 0.931); CyPA HAISIWT Y BURANE Ky e
92.6% 5 54 70.3% , ik F RN 0.798 (95%CI: & 0 —
0.654, 0.943 ) ; 1fii AFP I CyPA B &4 2 Wi 1 gl ARPIES CyPA
0 T T T T
h 80.9% , FEFEN 90.7% , ik T HIFLA 0.909( 95%Cl: 0 02 04 06 08 10
0.833, 0.984), LAl 2. 1= 455t

B 2 CyPABXA AFPiZETRTHARERER ROC %k
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3 itie RN, AR R A R HLRARHE

JF 200 B 5 R R MR 70% ~ 85%, SRR K
PR i e DL A 222, LR SR R R A DG B
SR BRIE I N 43 BIE50ER 5 AL AER 3 7. HETF
RN BT I A ) Tz —, HiTH
R AR S SR, ZEURHE IS E A
W FARMRIEVEDIBR A SAERIY, B T H & kM
RS, TN B PG 2 . R, 4R
SRS Wons T4 v A TS B O R e IR
=9

CyPA P EIBEARRKEEA, B 1651
GIERRAY,, FAAETFLENY AT 254 . CyPA
FLUA BRI I S s, VR FAES 51k
WEZREAMRD. &, WHk. e XoEfi. 1t
Gh, RIER A BAZMAY AR, sy,
AR R A AL A B 5, S R Al 6
FIu Rl SCERIRGE CyPA 76 BRARIE . JE/NI At
S RIS 9 A 2 Bl R Th R R AR T AR
WFFE R B CyPA 55 AN I & A R R YIAHSG,
GONG % " HI5E & B CyPA 1£ HCC Wik, REUSHE
HEARRE RN G, 1] S HHRY A% AE H 5 TNM 43945 ¢ 5
ZHANG %5 " #f 5% % #X CyPA n] 1 i | i MMP3 £l
MMP9 fi i JFF9 40 B FC 3 5 LEE™ izl CyPA J2 I IF
e AT T £, I CyPA AR RIRYY
PR BE 175 5 1) SR 200 B 9 (1 B B o ARS8 45 SR B
SRR 2 CyPA & f i TS5 S, 5 3CRiiE— 34
AN, CyPA 5 2 A AR I A | Iohee (5 2 75 523
TNM 53-8 % Edmondson 43245 5%, $#27~ CyPA 5 iH)E
R IIAE , (A EARNLEA frift— PR .

Mg #Ar & i TR . W HE R EEZE
PR C N MR W S 8 R W Ay ) T, AFP
2 B AT —HEFETE N PR R A S B g A s
G54 T 75 6 T ICRER ) 5 f AR T A AT B T
R INE " (ABRIFEAN, BSOS I o)
PERF A . AR50 RGP A AN rh 35 T R 1) AFP
B S Rk " HoAb AN a-L- A EE (AFU ),
FARFN -y - FRBE - BE L) (DCP ). B i e AL B
B3 (GPC-3) SFILEAE FIRMRIAE . Bk,
RS AR S = RS S U E S, T CyPA 2

FEE WAL T B LTS H CyPA 1Y 2% 38 KT 5t
SR T L B I AR AR R OC R, A5 R P
BE MG CyPA & i TERE R, BRI
i CyPA S0 AFP EAARGFAHDCHE, HIA R
AFP 1 CyPA RERSHRE & RIS W HERGPE , $27R CyPA
AT RESE R A IS A i o (H R TR 805
PRI PR, ZE5IR IR TG R I R SIE, JU T
T LB N B B PR AP AR DG HE i rh AT R Y
SO UESCES . ASWESE A I 0 2 W AL TR G
Rl R S 4 it
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