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[ Abstract] Objective To study the expression of chaperonin containing TCP-1 complex 4 (CCT4) and CCT$ in
hepatocellular carcinoma (HCC) and their relationship with clinical prognosis.Methods A total of 126 patients with HCC
who underwent surgical treatment in the Oncology Department of the Second Affiliated Hospital of Air Force Medical Uni-
versity from February 2019 to January 2021 were selected. Real-time fluorescence quantitative PCR and immunohistochemis-
try were used to detect the expression of CCT4 and CCT8 mRNA and protein in cancer tissues and adjacent tissues. Kap-
lan-Meier curve was used to analyze the effect of CCT4 and CCT8 mRNA expression on the survival and prognosis of HCC
patients. Cox regression model was used to analyze the prognostic factors of HCC patients. The receiver operating charac-
teristic (ROC) curve was used to analyze the prognostic value of CCT4 and CCT8 mRNA expression levels in HCC patients.
Results The positive rates of CCT4 and CCT8 in cancer tissues of HCC patients were 74.60 % (94 / 126) and 7222% (91/
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126), respectively, which were higher than 794 % (10 / 126) and 635 % (8 / 126) in adjacent tissues (x° =115.522,114.612,
P<0001). The relative expression levels of CCT4 and CCT8 mRNA in cancer tissues of HCC patients were higher than
those in adjacent tissues (¢ =49.089,57.995, P <0.001); The relative expression levels of CCT4 and CCT8 mRNA in HCC tis-
sues with maximum tumor diameter = 5 cm and CNLC stage Il -1l were higher than those with maximum tumor diameter <
5 cm and CNLC stage I (#/P=29.970/ < 0.001,20331/ <0.001,29.046/ <0.001,20.777/ < 0.001). The 3-year overall survival rate
of CCT4 mRNA high expression group was 40.00% (24 / 60), which was lower than 63.64 % (42 / 66) of low expression
group (Log rank x° =9257, P=0.002). The 3-year overall survival rate of CCTS mRNA high expression group was 35.48%
(22/62), which was lower than that of low expression group (68.75 %, 44/64) (Log rank X’ = 18.720, P<0.001). Tumor maxi-
mum diameter = 5 cm, CNLC stage II -1, high expression of CCT4 mRNA and high expression of CCT8 mRNA were inde-
pendent risk factors affecting the prognosis of HCC patients[ HR ( 95% CI) =1.768 (1238 —2.526 ), 1.611 (1.175 —2.209),
1.859 (1330 -2.599), 1.775 (1275 —=2473)]. The AUC (95% CI) of blood CCT4 and CCT8 mRNA expression levels and their
combined evaluation of HCC patient mortality prognosis were 0.821 (0.682 —0.961), 0.736 (0.486 —0.983), and 0.881 (0.788 —
0967), respectively. The AUC of their combined evaluation was greater than that of blood CCT4 and CCT8 mRNA expres-
sion levels evaluated separately (Z =3.895,4.083, both P<0.001). Conclusion The expression of CCT4 and CCT8 in HCC is

up-regulated, which is related to CNLC stage and tumor maximum diameter. It is a risk factor affecting the prognosis of HCC.
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The combination of CCT4 and CCTS8 has a high evaluation value for the prognosis of HCC patients.
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11 MR R K AR . <5 em 76 4], =5 em 50 1] AR Hi5H i
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HCC 8 538 53988 41 21 N 55 2H 41, Trizol {4 H2 HUAH A1
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0.8 wl,cDNA 2 pl,DEPC 7K 6.4 pl, 3t 20 pl, 5.
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£ 1 CCT4 f1 CCT8 5|4F 5

Tab.1 Primer sequences for CCT4 and CCT8
5 REL) I EL
CCT4 5'- ATGCCCGAGAATGTGG- 5'- ATGCCCGAGAATGTG-
CAC-3' GCAC-3’
CCT8 5'-GTTCTGCTGAGTTAGCT-  5'-TTCAGTTAATCGTAG-
GAGG-3' GGCCAAC-3'
GAPDH  5'- TTCACGAACACTGAGT- 5'- TTCACGAACACTGAG-

GGTATG-3' TGGTATG-3'

IRE AR E oK XA IS, 5 wm Y15 J5 60°C 15
A1 h SRS AR A TP R B &, 100°C
2 min, BUEKBHWT 10 min, 3% F 3G E PR 1 b, 7HE
Jn—4T TAEW, CCT4 [ CCT8 i B HL 352k 1: 100 ( 32 [+
Abcam A ], 5842 ab129072 ab96321) ,4°C 16 h,Ji —
P12 h,DAB 4 10 min, JIARRE Y, BKE A 5 F
TEAG Y fE B . YRR PE) T8 0 43 R HE (0 1
I3 FREE 2 3 BRI 3 . AR <5% 0
B, 5% ~25% 1 4%,26% ~50% 2 4%, 51% ~75% 3
55, >75% 4 5o 2 DS R AR B 53 EAE R T
HAVF5,0 ~2 43 FITE,3 ~ 12 23 BAYE

1.3.3  Bfvs: AR B H A A Bl g7 ke 5, 8 5 o i
STV, 3 ~ 6 AN 1R, BV 26 1k i ]
2024 472 J ., BEVTNA A BEARSE — G L A A
RSV R N2 AT Be 2 A 18 B0 (DI RE R b
JEHR AR I ER CT 45) 45, BF9R 4 i h HCC A&
FhEVT R ASET B RETTZE UL

1.4 SEiteedrik R SPSS 24. 0 Bk {FifE 174t
30T THECTERI DIBEREL AR (% ) 3o, L TA] F Bk
X KB IR A AR BT TR AR + AR ifE 22 R,
ZHIE) LBk o K B; >R H] Kaplan-Meier ¥ 7 #r
CCT4 .CCT8 mRNA Fikxf HCC H ¥ 4= 77 Wi )5 1Y 5%
i ; Cox [A1JAR 1 23 Afr HCC 8 3% T 1 52 i 8 &5 4
il 3z T AEF#fE (ROC) i £ 43 #t CCT4, CCT8
mRNAZR KK P X HCC f8 3 B8 T2 1L 5 0 PP Al A0 6
P <0.05 hERAGIFE X,

2 5 R
2.1 HCC S5 H A KIm A 4 CCT4 CCT8 H K
P HCC AL CCT4 [ CCT8 A T 41 g 2 A

JRLPEE , JHG g 2H 21 BH A 58 43 50 Sy 74, 60% (94/126) |
72.22% (91/126) , & TG40 81 7. 94% (10/126) |
6.35% (8/126) , 2R Giit¢7 L (' /P =115.522/ <
0.001,114.612/ <0.001) , W& 1,

2.2 HCC a4l 4 Kgm i 41 p CCT4 ,CCT8 mRNA
FiktbH HCC BFE 4% CCT4 ,CCT8 mRNA A
YRk E TRFHL, ERARITFE L (P <

0.01) 032,

B 1 HCCEBFImHL s Hgirh CCT4 [ CCT8 KT I
B (Hepedifl, x200)

Fig.1 Comparison of CCT4 and CCT8 protein expression in canc-

er tissue and adjacent tissue of HCC patients ( immunohis-

tochemistry, x 200)

F2 HCC BHEHHE RImMAL T CCT4  CCT8 mRNA ik
AL (x+9)
Tab.2 Comparison of CCT4 and CCT8 mRNA expression in adja-

cent and cancerous tissues of HCC patients

45l BiEL CCT4 CCT8
g A 126 0.62£0.22 0.58 £0.21
TH 126 3.17 £0.54 2.96 +0.41
A 49.089 57.995
PAE <0.001 <0.001

2.3 HCC i %1% CCT4 ,CCT8 mRNA 3k 7 AN A
AR R IR Y 22 5 MR A K42 =5 em  CNLC
ST ~ M HCC w414 CCT4 .CCT8 mRNA #
XPERBEE TR KA <5 em .CNLC /308 T 9, 25
FAGIFEX(P<0.01) , K3,

2.4 HCC FE4141% CCT4 . CCT8 mRNA ik Xf HCC
BEAEFATER N DUEA 2 CCT4 ,CCT8 mRNA
FSE B8 3.17.2.96 AL, 4%k CCT4 mRNA
2RIk (n =60) AR INL (n =66) ,CCT8 mRNA 5
FHRMH (n =62) FRIRIA (n =64) , HCC 235 126 fi] %
Bl 45 R AE T 60 5], 3 4F S A AF %R 52. 38% (66/
126) , CCT4 mRNA {5 #6354 3 4F BAETER Ny 40. 00%
(24/60) K TR A Y 63.64% (42/66) ( Log rank
X =9.257,P =0.002) ; CCT8 mRNA /& ik 3 4E 5
HAFR 09 35.48% (22/62) R TR F K410 68. 75%
(44/64) (Log rank y* =18.720,P <0.001) , VLKl 2,
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%3 HCC 42 CCT4 CCT8 mRNA FIALEA A AR P LLEL (2 £9)
Tab.3 Comparison of CCT4 and CCT8 mRNA expression in different clinical pathological features of HCC cancer tissues
m H % CCT4 mRNA i P1E CCT8 mRNA i P 1A
P51 B 74 3.25+0.56 1.972 0.051 3.01 £0.46 1.546 0.125
& 52 3.06 £0.49 2.89 +£0.38
AEWS <60 % 56 3.07 £0.51 1.825 0.070 2.90 £0.40 1.471 0. 144
=60 % 70 3.25 +0.58 3.01 £0.43
CIFRMmUE B 58 3.27 £0.59 1.939 0.055 3.02 £0.45 1.470 0.144
[S5EEH 68 3.08 +0.51 2.91 +£0.39
SR HLIT N I ~IT% 71 3.12 +£0.59 1.226 0.222 2.92 £0.40 1.199 0.233
I~V 55 3.24 +0.48 3.01 £0.44
L PN B <5 cm 76 2.10 £0.39 29.970 <0.001 2.10£0.34 29.046 <0.001
=5 cm 50 4.61 £0.55 4.10 £0.43
CNLC 43 I# 50 2.02 +0.44 20.331 <0.001 2.06 £0.35 20.777 <0.001
I~ I 76 3.93 +0.56 3.55+0.42
AR AFP <400 pg/L 86 3.12 £0.51 1.589 0.115 2.92 +0.39 1.671 0.097
>400 pg/L 40 3.28 +0.56 3.05 +£0.44
1M IR H 38 3.25+0.52 1.047 0.297 3.05 +£0.37 1.622 0.107
G 88 3.14 £0.55 2.92+£0.43

B2 KM/t CCT4 CCT8 mRNA Fikxt HCC B A 7F
T H 5
Fig.2 K-M curve analysis of the impact of CCT4 and CCT8 mR-

NA expression on the survival prognosis of HCC patients

2.5 Cox [HIH43#Hr HCC BEFUG MK R LUEE
AT AR (1 =02,0 =), L Eikg R P <
0.05WH [ M k(1 ==5cecm,0=<5cm),
CNLC 2011 =11 ~ H,0 = [}]) .CCT4 mRNA (1 = &

#ik,0 = fli3kik) .CCT8 mRNA (1 = 53Kk ,0 = L3R
X)) I AT ZHER Cox BIHAHT, 455K BN
Jifgd i K42 =5 em .CNLC 431 T ~ M . CCT4 mRNA
533k .CCT8 mRNA & 35 &2 HCC | &5
WAL FER IR (P <0.01) , W3 4,

F4  ZINER Cox A7 Hr HCC 35 BUS Y2 P R
Tab.4 Multivariate Cox regression analysis of factors influencing
the prognosis of HCC patients
= B SE{ Wald{fi P{ HR{H 95%CI
i e K42 =5 em 0.570 0.182 9.089 <0.001 1.768 1.238 ~2.526
CNLC 43I~ T8 0.477 0.161 8.778 <0.001 1.611 1.175 ~2.209

CCT4 mRNA & 0.620 0.171 13.146 <0.001 1.859 1.330 ~2.599
CCT8 mRNA & 0.574 0.169 11.536 <0.001 1.775 1.275 ~2.473

2.6 JW4141 CCT4 ,CCT8 mRNA 235 /KXt HCC
HOCT PG PEAG I E  DARE VIS RS BE T 60 4K
FHEEAREAS , 277 66 1 R B EREA , 25 il a1 20 CCT4 |
CCT8 mRNA FKik /K-l 5G4l HCC BH e
UG ) ROC #h4k , 1T M2 T AL (AUC) , &5 3 i
N A ZL CCT4 (CCT8 mRNA FKik/KF S ZHBAGIF
ffi HCC B IET TS5 /) AUC 43514 0. 821 ,0. 736
0.881, —H B4 AUC KT CCT4 .CCT8 mRNA #ik
IOV 3k TE Ak () AUC (Z = 3. 895 .4. 083, P ¥ <
0.001), L35 & 3,
33 i

g TE AL R G LA AR IR o 3R R &
SRAEPTA o P HESS 4, 0 B0 R SR 21 iF s
75% ~80% 2y HCC , H: &5 59 2l g P9AE AR
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RS AL CCT4 .CCTS mRNA Fik/K X HCC B F T
J& VR AN
Tab.5 Evaluation value of blood CCT4 and CCT8 mRNA expres-

sion levels for death prognosis in HCC patients

R A5 fg
0.821 0.682 ~0.961 0.800 0.848 0.648
0.736 0.486 ~0.983 0.733 0.867 0.600
0.881 0.788 ~0.967 0.908 0.811 0.719

£ =3 7 e AUC 95% CI

CCT4 mRNA 3.1

CCT8 mRNA 3.0
-

B3 J@414 CCT4 CCT8 mRNA £ik/KF-iFfl HCC BMFSET
5 1) ROC £k
Fig.3 ROC curve for evaluating the prognosis of death in HCC
patients based on the expression levels of CCT4 and CCT8
mRNA in blood

FHRMGE 9 5 R R A %, HCC &% Bl | i Je i
M G R B R, ER G B R MR R
LU 2, KA R . Bh9E HCC iYL
il , -4 HCC #lJ5 AH G bR &4, X T e HCC B3
AEAFETRE LE R, S-MEEAMN TCP1 B 592
1 8 AN FEAL B B N AR 2R 1, LA Sy — B R 52
FERIR, T ZRETIRZ M mEsh , 2588
FaE PERHERE ATP & W B SR AR W) B, 55 40
BB b R s AR S L TCPL AW
CCT1 ~8, R[] CCT F 5 [/ P ERAR, AR CCT lF 3
PR HA BRI AR . CCT4 J& CCT K
T BRI 5% 22— , REBK 3 = iR R 1B, 412 1 P 2 1
TS, WFFERI, CCT4 7F Wilms J87 o 52 5y R 5k,
5 Yes AHJCHE (UM ELAE T, 0% ERBB {5 5 i i, 4 3
TR MR AN R L CCT8 & TCP1 EA Wi
—ANEE R, HFE R, CCTS 7545 7 Jif g 24 41

B33k, CCT8 TJ 5 LIM fl SH3 Z5 38R 11 1 AH B AE
I, P B A= 7Y pS3 A AR, F58T pS3 AR An i
JEL P AN L 7 1) B e A i s DXL F kil £ ik &5

s AR M P S e R R 2

AWFFEH , HCC H CCT4 mRNA FIEE FH &k B,
SRR BT 4 AR IR AL A 15 B
HCC B3  FEARR R MEAEAE — 1 R PR, R WF 5 A 45
KAEAR LAY FIES2 HCC sh CCT4 ik Bl , HIR A
Alfig5 HCC h CCT4 156 SETE A 56, MR R,
HCC HfE7E Y-box Z5 58 M | RKik LIRS, HAE
3 RNA 4547 1, HAENS 454 CCT4 mRNA 195 B4
T IX, fiE gk CCT4 (%% 5 A EE 1 fH%, CCT4 1 i g it
HFLE M EGENE SEC13 I 8 14 & , Bum AJEFl
BRI A R AR 538 I, £ g A0 P ) 34
FeRg U ARBFST Y, CNLC 20300 T ~ T30 e o o5
KA =5 em [ HCC fE4141H CCT4 mRNA ik,
PR CCT4 36608 #E HCC Wik, BRst 0, HCC
H CCT4 Y33 TH iy REAZ M i 5 40 it o> 245 I & H 20
FHEAER, BRI 40 iR 1 DL, 42 e 20 i 3 4, 1R
iR B ANAIk ELR -2 B A, IRl A T
A A 2FE RIS TP & B, CCT4 RERE a1 A%
HF-2L Bk 2 MG F 2 Rk, G 2 4R s A 2K
A ISR 53 S, 494 5 9 A0 i P S84 B R R RE 1
AGFFE, CCT4 mRNA {5350 HCC 85 W5 402,
P28 CCT4 FRIEVHE T8 HCC B E A R AT .
ST EE L, HCC Hf CCT4 (1) 4% 35 ) & nl 3l o 3005
AKT {5530 [, A 328 9 200 10 40 e i, 32 S50 e TR
S v LI S ARG 0 ) L AR AL s 200 ) I 25 4
ST IR, SEURE A RBUS " . RN EAIE
52 R B KYSELS0 40l rh CCT4 () 363k n] i 3%
U8/ s A0 L R A T A L PLIRR A B (A S AR
BB IRIRAR, A0 98 40 B 36 1 1 S R R B ), 1
i KYSE150 20 i %o G4 o etk o

A5, HCC H CCT8 mRNA FlIEE 1Rk TR,
SRR AR 2 AE HCC i 40 i & b 00 22 10 &5 IR —
" AT HCC h CCT8 [ 323652 K 5 Ak 4
fih RNA 45, BF5E R, HCC KA dE 45 RNA
GASS i i) 43 ¥ HE AR 45 5 W B/ RNA-325-3p, ANE
454 CCT8 mRNA 19 37 JE 465 X, 34 i CCT8 mRNA
fFe E P & CCT8 |y & (1 #ak' ™, 5 4h, HCC
CCT8 mRNA & ik 5 A K I IR i B4 AiF AH ¢, $2R
CCT8 Z 5 it HCC py EEdt 2, 2 #r HALH], HCC
rhE MR T B 1 94 mIR AT aE i B E CCT8 3Rk,
WAL IS c-Jun, c-Jun il 115 5 HCC Jim 40 i I BZ [A]
TR Ak, AR 2 9 40 I 10 5T A% AR 2B R T A,
CCT8 [l BERIKIAHES T T AN IG5, 46 4% T 41
WUFS SN SZ AR T B0 AR R LB & 22T
fR 3 T 20 ) Th2 1 G e il 3= AL Ak, 41 i S sie &
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G T 4 Y S0 22 WAL RE 7, 2 1 R e ek iR, 5
SR 3k . A 5T R, CCT8 mRNA 7 %35 11
HCC B#F R ZE . s s, HCC H CCT8 fyid
JE SRR RE NS5 98 0 i o i A, 8 A i 4 B
AE Sy He o, Sl B H A R WU . OF5E 3B, il 8
CCT8 fefgfe it THO Z51 3 MERIT&, THO &
Y3 5 Y-gaiaEn VERESY, Y-84iaEH
1A RO 37 UTR 8 mS C A7 s R O il R R M
VA 4 {5 S RE R R A A5 1 , Al E Wl R SRR VR il 4
F9 % S SO e e, 402 30900 40 ML P 8 AR AR
FEilt ROC 128 4047 & B, CCT4 . CCTS mRNA B4
X HCC SBFAET-HUS ITAl A9 AUC H58, 375 1 25 Bk
HREAREL HCC B S, A B T HCC AP
e, Al B R0 HCC B8 1 BUS 2547 2 W, 45 S i
IRBEVIFNATT o

2 [ HCC h CCT4 . CCT8 |3, 5 CNLC 43
MR e AR AR O, 2 1A HCC TS B fa s 2R, M
HEE X HCC B i Hs A B iAo i, A
WFFE Y JR FRO R AS 5 A7 R, 78 T RS 1 P 25 LA
JE R SR HCC Hh CCT4 \CCT8 [ 3R35 v REFEAE —
WS B AT I HEATRTIEMERBEA Y PRI £4¢
%% CCT4 [CCT8 Kk llm R H o
P2 3 AT /R P W JE A 4 vh 5%
EE Ik

B BT T 3, SR T B I SUIRS TR T F
A S R, VORGSR R T 30 - AT A
BT SCRRIEBI S R o S T e L 18 SO
S E 3k
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