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[ ZE] 8 & 5T CDCAS Fl INCENP mRNA 7 JH- 4t it g ( hepatocellular carcinoma, HCC )4{ 41 ) 2Rk N HL I R B

7 ¢+ il Tlumina Nextbio 8 508 224097 IR &4 HCC HEURIAHRE 54041 CDCAS M INCENP mRNA ik, fFEJ“
F AL ETE ( The Cancer Genome Atlas, TCGA )T 54 2 H f# ] RNA-Seq mRNA F iR BAEIEATIRIE , 3455 TCGA I R EE
53H1 CDCA8 Fl INCENP mRNA 3k 7K -5 HCC BB G AR BRARRE R UG W R |, (o BRI 4E & SR8 B S8 B s 636
IR . %8 R CDCAS Rl INCENP mRNA 7F HCC 4140 h 3635 /KF .3 (P <0.01 ). CDCAS mRNA F£ik/KF-5
HCC PYLHLUE g JRIRION I i % 36 E R ERIIRE BME 41 2 ECOG )IFZL (MLTE AFP /K- | Jifyed 3 R 5 DL AR 53 dnd 35 A
X (P<0.05) ;INCENP mRNA FRik/KTV-5 HCC I Z2E0 % Mg E & ECOG 114 MG AFP /K Jifed ik Rl 58 248 S gior
e 5k PR DL B8 e 5B AR (P <0.05 ), CDCAS Bk 4l B9 0S M TFS BELT CDCAS fRFE kA HEE (P <0.01);
INCENP B 254 A B 0S BEMRT INCENP 3B 4B E(P <0.05), T TFS LTEEFEZEF(P>0.05). ZHE/MTER,
CDCA8 mRNA /K- ZF HCC BFH AR UG 2N R (P <0.01) . RKFETHESVFEY, CDCAS I INCENP 0] fEXE 40
JEZ S M AR W (5 S B E h R ¥ — B E ], % #: CDCAS FI INCENP mRNA 7f HCC 14 P B M B Em R
CDCASTIRERL R HCC TS Bk 37 AU BRI 38 AT A 367 3 5
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Expressions of CDCA8 and INCENP mRNAs in hepatocellular carcinoma and
their clinical significance

ZHANG Luyao, HUANG Huixing, CAO Lihuan, YU Long ( National Key Laboratory of Genetic Engineering, School of
Life Sciences, Fudan University, Shanghai 200438, China )

[ Abstract ] Objective:To explore expressions of CDCAS and INCENP mRNAs in hepatocellular carcinoma ( HCC ) and
their clinical significance. Methods: Illumina Nextbio microarray database was used to analyze expressions of CDCAS and
INCENP mRNAs in primary HCC and paired adjacent liver tissues. The results were verified by the RNA-Seq mRNA ex-
pression data in liver cancer database of The Cancer Genome Atlas ( TCGA ). Then correlations of the CDCA8 and
INCENP mRNAs expressions with clinicopathological features and prognosis of the patients with HCC were analyzed combi-
ning with clinical data of TCGA. Gene sets enrichment analysis ( GSEA ) software was used to analyze the related pathways
for high expressions of the target genes. Results: The expression levels of CDCA8 and INCENP mRNAs were significantly
upregulated in HCC tissues ( P <0.01 ). The expression level of CDCA8 mRNA was significantly correlated with histologi-
cal grade, clinical stage, tumor diameter, recurrence, Eastern Cooperative Oncology Group of the United States ( ECOG )
grade, serum alpha fetal protein ( AFP ) concentration and copy number alteration ( CNA ) of the patients with HCC ( P <
0.05 ). The expression level of INCENP mRNA was evidently correlated with histological grade, recurrence, ECOG
grade, serum AFP concentration, mutation counts and CNA of the patients with HCC ( P <0.05 ). Overall survival ( OS)

and tumor free survival ( TFS) of the patients with higher expression level of CDCA8 mRNA were significantly shorter than
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those of the patients with lower expression level of CDCA8 mRNA ( P <0.01 ). OS of the patients with higher expression
level of INCENP mRNA was significantly shorter than that of the patients with lower expression level of INCENT mRNA
(P <0.05). However, there was no significant difference of TFS between the patients with higher expression level and low-
er expression level of INCENT mRNA. Multivariate analysis showed that the expression level of CDCA8 mRNA was an inde-
pendent factor for poor prognosis of the patients with HCC ( P <0.01 ). Analization of GSEA indicated that CDCAS and IN-
CENT may play cerntain roles in other biological pathways except cell cycle-related pathways. Conclusion: Expressions of
CDCAS8 and INCENP mRNAs appeared significant high levels in HCC tissues. CDCAS could be as an independent risk factor

for prognosis of HCC and a potential novel target for therapy of the patients with HCC.
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2 Bfd 9 hepatocellular carcinoma, HCC ) 2 ft
B UL 2 R SR A R A
5 01, MAERIESS 3 012, H T B A2
107755 HCC BOELE B R BT AT A 50697
HUEMR S AEAAFRAUN 7% 0 IR IRR BT
IR ARSI SIS TE ST T 3 HE A TRl A X
B JE K HCC S E AR HAT BB 5 S Qe @ik R
82 5% ( chromosomal passenger complex, CPC ) J&
MLA 2253 3G R B SCHBEIE IH 7 A 2203345
FEIE I 4 %0 A B 1 LA S AR I [ 2 T
- FRPRE A E L, A T SR T O S A
% SR S A0 o o0 2R, W DR AT 22 3 2400 TR EA T .
CPC A8 H I Rk n] 32 CPC IHREZR AL, Joik
TR R AAT 220 50 P RIE R s 1, 5 R i i o3
ZU5r R ARG AT B, TN S0 19 A 5 R e
L PR RGE T, CPC R 4L K 4> Aurora B B
( Aurora B) I Survivin ( baculoviral AP repeat contai-
ning 5, BIRC5 )7EZFEaAE H =834 , £ X% Aurora B,
Survivin % B 55 Jre B R A A8 e e g v 1,
ik CFEA R RIS BB, 1 CPC B 53 AN
O H AR 2 A G EE H 8 (cell division cycle
associated 8, CDCA8 ) L N 45 22 K%i 254 8 F1( inner
centromere protein, INCENP )7E [y H () 22 15 1 0 ff
FEMIRHE /D A 5 HAE HCC w263k J It R 3 LY
WFFE SRR DL AR IE . A 8 i Jee i 2 e 2 4
Y5381 CDCAS Fl INCENP mRNA £ HCC i3k,
PR 51 PR A E R TS (0GR Il i AR
Y B F T BRI A X A R TE HCC T AYTETE
YEHI

1 #REHE

1.1 o 3h 35 B 2008 & 08 SRR BB 3R IR
Illumina Nextbio ZHE JZ( https : //www. nextbio.

com/ )J& Hlumina 23 7)) — A P B 2= 5 50080
HOS B 88 R & T Gene Expression Omnibus
( GEO ) fil Stanford Microarray Database H i) 3 [A] )0
RO TR O AU © 2 A iE L AL 3, BRI A A
)15 Z [ AT AH B H A

Arpgeg 3 IR 4H 1K1 3% ( The Cancer Genome Atlas,
TCGA ) ik A 2 15 4 A A6 25 s R 540 1 28 A
2[5 Broad AHF5Y Jir ik PRI A5 43y H 0> Firehose 9] 3k
( http://gdac. broadinstitute. org/ ) fl Memorial Sloan
Kettering FEAEMFFY H1 0 cBioPortal a3 3 A £H ) 3t
( http ://www. cbioportal. org/ ), TCGA i1 X Hi 3% [H
B ZIEREMTSE I National Cancer Institute, NCI ) J
FE N\ 28 3 [F 41 #F 5% B ( National Human Genome
Research Institute, NHGRI )T 2006 4 & 2015 4
2L 508 A e 20 e 0 R R X 20 A AE 2
10 000 ZAFEATEA TR, B A £ 37— SE B
NP e F 3 . TCGA BT 98 B0HE 128 RE AR Sk A
1995 4F 2 2013 4FH[E] 112 H AN A TCGA TR
HCC 7%, M1 TCGA #% LA BT S i, 1%
HEFR AL TT ¥R AL B HEAT I 1 S 23 BT hitp 2 // can-
cergenome. nih. gov/cancergenomics/tissuesamples ),
EUA I R B R AR I 377 1], 5 40 i R 58 4% B
B TCCA T %A 5 Y mRNA k%l o
RSEM ( RNA-Seq by Expectation-Maximization ) 55
WS BRHEALJR Y RNA-Seq B4 , 3 423 ], 404% 373
IRETE A KA K 50 5] TE Xof 98 55 46 AS B4, ol
Hlumina HiSeq 2000 /55 3545
1.2 4% JA lllumina Nextbio 2 4% 547 B 69 K B 338

% 5% Hlumina Nextbio M 3( https://www. next-
bio. com/ ), i 1% i A& mRNA KL% . SR
R T i ST 98 A0 R RHE, R4 CDCAS AN
INCENPHENFIRATAE . 5 AL 9 DTN IE
K MR S 1E #4455 41 41 2 3] mRNA
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Ik 2 5 89 B 4 ( GSE50579, GSES59259,
GSE54236, GSE55758, GSE55048, GSE41804,

GSE33294, GSE25599, GSE36411 ), X i 40 41 fil iF
WL HAYEER mRNA HIXE 281 0404, 34
CPC W 4h 2 AN2H 4> AURKB \BIRCS 1Eh 253 3k
2T L PR AR N 30k 25 S 4
1.3 4578 TCGA I & 445 o 47 B 69 K B 45

56, TCGA A P b i 50 e i/
JESHFLHZVREAR ) mRNA F2 355088 563F Mumina Next-
bio B5 21 mRNA RIK /#1455 . cBioPortal IJ&
FE DRI 2 190 3t 5% 46 1 9 R 35 PR A 5080 T 40k S T T
BV T3 Hr B L mRNA 263k 19 A7 e M
mRNAFGRIKP- 5 SE 8 DR SR 2 [ 6 &= W
364 1 AT mRNA FR 8545 S GISTIC +5 DUBUE 5%k
PEH TCCA THEAZIUREAR BT mRNA A7k 53
PR DR S 2 (R G 2R o FH 361 17 mRNA %3k
B AR I RS R R TCGA J5 &M HCC REARHEAT
FEPH mRNA 1k 7K -5 g s A B AR 1%
Bt iR b DUBU S | e 98 748 80 1Y SR IR 43
BT s LA mRNA 23k 5 (19 vh 3 800 4 BIE S 43 = 223k
H AR IR, FH 314 Bl 5 0S BEDT R IRE
AR BT E A 25,7 AN SRR T 0 Bk K&
Bl RN 1 AR RS OFE 0S 43#T, H 272 14l
L& TR AEAT (TFS ) BEUTEE AREARC P37 Bl 5 st
604 23.7 A~ H SR BRI SR B BT RN 1
AERBUR EE )PE TFS 43, 1E 361 405 mRNA
FERBAE SR AR 9 TCCA BEARH 3 PR
SEEME KT 80% 1Y 11 A1 R 2 8 J €DCAS 5
INCENP mRNA Fik5cds, 2 BT R 0S Fl TFS
1) COX HLH AT LR R 4045 2R P {E/NT 0. 01
AR ZE BN AR OS B TES ) COX £ K 2 L 1] A
R AR RIS T 208, 31 319 1] ( 0S )/229 il ( TFS ) %%
H R TR E 2R S 5 2N,
1.4 RRALEESH

H R E gene sets enrichment analysis,
GSEA ) V2.2.2 F# A Borad #F5% M ¥4( http://
software. broadinstitute. org/gsea/index. jsp ), fifi Fi
FrifES 2 FE H 4 - GSEA Molecular Signatures 5 4
J#( MSigDB )" ) KEGG Fll Biocarta i 3[R 4E | /3
MIEEAR A 361 1] TCGA BABIEA 5% mRNA Fik%k
Py i & 1 T A B 9 A A, 3% 78U BR 25 ( phenotype
lable ) 4% 18 CDCAS 8, INCENP mRNA FEiA{H rh iz
BRI R FEIAH( n =181 ) 5K ILLH( n =180 ),
HBRFERERK T 500, H/NF 10 i HE S KEGG
Fl Biocarta i 36 K42 it 327 LR 4E( 520 501

ANBERDBEIAN T 30T, SEGCE T (1)K BiE
BAEHE( expression dataset ): EPEEA M) TCCA
mRNA 235 i B 5 (2 ) 3 KA B85 % ( Gene sets
database ): £ KEGG( Kegg. V5. 1. symbols. gmt )5
Biocarta( Biocarta. V5. 1. symbols. gmt )i i %% 4 /2 i
1150071 3 ) BEALHEF 4 number of permutations ):
PREABRINE 1 000;( 4 )RBIFREE : SeFEdw iR 4 )F 2
LAY cls SCIF, SRR R IR AR R IL (5 )8 F
F-5( chip platform ). PRUEAE R AR B 808, ot
MR IRET AR AT 5 (6 ) HERR B R B 5 1 e KA
#E( max size: exclude larger sets ): HEFRZS: % i B
3 P TP BE PR T B8 B0 B A AR, DR B BRI
5005 7 ) HEBR B /INEEE 1 B /NS ( min- size: ex-
clude smaller sets ): HEBRZ 7% 38 FE AR 1 b 55 R 4K
INTHEBOE AR A R BOAE 15 B0k 10, 1
RO AHERK TS T 10 BEERE R AT, H
REERAFERIN
1.5 “itxan

fdi ] SPSS 13.0 ( SPSS Inc. , Chicago, IL) &iit
B4 M GraphPad Prism 5 ( GraphPad Software Inc. ,
San Diego, CA)SEitAFEIHAF #4758 11 7 b S AR
P o TC XS A0 2 A ARG 6 ] ¢ A, A1 T 4 21
T AG 3646l FH ¢ 4G 56 B Wiilcoxon 455k FITKG 56, AH 6
PR RO K0 B Fisher RHAAS Y. (1 Ka-
plan-Meier #4724 475347, Log-rank #6598 F T b4
A A7 25 5% . GSEA 2y B b i il FWER £Z1E P
fHo. PAP<0.05 3% P<0.01 F£REFEAGITE

2 &% R

2.1 CDCA8 5 INCENP 1= HCC 5 & #4042 b ik
LA

HRHE Mlumina Nextbio 3% /% CDCAS Fl INCENP
mRNA F R A AAEE Tl AR A3 B 25 SR C 1 1) i
78,9 NS B F, CDCAS F INCENP mRNA 55
k¥R EIE, Hih €DCAS mRNA ik FiH 8 £ 1A 1
MIEAREE 3 A, LIH 5 ~ 8 A5 MEIRAE 2 4>, LiH 2 ~
55 HIBUE4E 4 4~ INCENP mRNA %35 B2 ~5
FERIBREE 6 A, FIE 1.5 ~2 A58 e 4 3
A~ R CDCAS 1 INCENP mRNA 1E HCC ZH#1
I RIS, H CDCAS 1) L H/K -4 INCENP B
o ZJEXT TCGA ¥ CDCAS F1 INCENP
mRNA A HT, 8 IE LA g5 8. Xt TCGA B
FEEAE PR Y HCC 1205 % Iy 98 55 41 20 H 1 4 B
iR R, DL mRNA 23k Bl 2 56 0 B{E, 75 50
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XPHC X HCC 4140 5 9 55 41 41, 48 XF FE A
(96.0% ) CDCAS mRNA % ik I i, 28 X} k¢ A
(56.0% )INCENP mRNA ik FiH( K 2), Himd
Z CDCAS 5 INCENP mRNA ik /KR Em T
BeXH G 2 P <0.01; & 3 ), 1A, @5 cBio-
Portal J5iF 55 5 20 9l g 45080 AT 4046 T 23 A TCGA
B 12 b 22 8 8038 , CDCAS I INCENP 3[R ¥
DUECE I FEAS mRNA 235 7K1 i 2 5 T 45 DAL
AR IFEAR (P <0.05,P <0.01;5 4 ),

8 D
{)C?' C{ﬂfk\}q_&- Q-L‘:\
SR S

GSF.:?OF?Q-

GSE39259
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(iSE55048- -

GSE41804 .»1 I

aseanoi iilil

GSE25599 2.5
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Upregulated fold change

1 HCC ALMIEFEFALH CDCAS 1 INCENP mRNA
HIHE T R IATE S Ilumina Nextbio £ B FnE E i 5 #1048,
A Aurora B #0 Survivin RiXERIEAS R )

Fig.1 Relative expressions of CDCA8 and INCENP mRNA
in HCC and normal liver tissues ( Illumina Nextbio
database, and microarray data, using the expression

of Aurora B and Survivin as control )

2.2 CDCA8 #= INCENP mRNA %A K -F 5 & /K 9%
FAFIE R F AR A

TCGA Ji & £ HCC #£ A& CDCA8 F INCENP
mRNA FIE7K P45 6 i R B e 1 40 A 245 2R W7
(F1). CDCA8 mRNA FKik/K -5 Mg AL FE B
TR o IR N e 2 S I AR I e M
HLAU ECOG )PF4r AFP /K- i 5 D1 50AE 53 0 3
K (P <0.05 3 P <0.01 ); INCENP mRNA %3k
K5 e o AR R BE R &2 % CECOG VF41 | I T
AFP VR BE iR 2848 S A0 b g 48 D1 0AR S5t 35 A
K P<0.053 P<0.01), VI EZERIER, CDCAS
A1 INCENP mRNA 7KF-19 5 HCC 1y &4 K
DL AR B AL R E EA — a2 B
2.3 CDCA8 #= INCENP mRNA &k K-F 5 & &6
RTREG K B

HCC B TG 145 3R B , CDCAS mRNA &
FIRA A OS I TFS ¥ R TALE AL 0S:
HR =2.17, 95%CI: 1.53 ~3.07, P <0.01; TFS:

HR =1.81, 95%CI: 1.33 ~2.47, P<0.01 ),

TCGA Cohort

Upregulated samples (48/50)

Log, (Relative expression amount)

Upregulated samples (28/50)

Log, (Relative expression amount)

INCENP

B2 HCC REBEZFHLAH CDCAS F1 INCENP
mRNA B3R IETER( TCGA BAFI,RNA-Seq & ;n =50 )
Fig.2 Relative expressions of CDCA8 and INCENP
mRNA in HCC and paired adjacent liver tissues
( TCGA cohort, RNA-Seq data; n =50 )
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B3 HCC REEFZHLAH CDCAS T
INCENP mRNA Ef& A HFR TCGA A5,
¥ % B ) RNA-Seq RSEM %% ;n =50 )
Fig.3 Overall expressions of CDCA8 and INCENP mRNA
in HCC and paired adjacent liver tissues ( TCGA cohort,
log-transformed RNA-Seq RSEM data; n =50 )
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5). INCENP mRNA (5 ik B H M 0S B EINT
{RFRIRH( HR =1.57, 95% Cl: 1.09 ~2.19, P <
0.05),INCENP mRNA [mRiN A L 0S i 46.0
AL TR N 69. 6 4~ A, i INCENP mRNA
IR SRR TFS LR FHZF(P>0.05)
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INCENP putative copy-number alterations from GISTIC

1: Deep delation; 2: Shallow deletion; 3: Diploid; 4: Gain; 5: Amplification
B4 HCC ALHRHENHETRE CDCAS F1 INCENP mRNA RikKFHIXZ( TCGA FAF,n =364 )
Fig.4 The relationship between alterations of the copy-number and the expressions of CDCA8 and
INCENP mRNA in the HCC tissues ( TCGA cohort, n =364 )
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AR WM, V/ 1, 0: HR =1.70, 95% CI:
1.15~2.51; P<0.01 ) ZEUiF 9% 52 A/ J6: HR
=0.40, 95%CI: 0.24 ~0.66, P <0.01 )%} 0S HA
PRSTIUEME (2 )F TFS (IR % : CDCAS mRNA 3
SRR B/ HR =1.74, 95% CI: 1.19 ~2. 54;
P<0.01 ) b im R4 ]AC I, IV/ 1, I: HR =
1.94, 95%Cl: 1.27 ~2.97; P <0.01 ). MEFIL
(A/J: HR =1.58, 95% CI: 1.06 ~2.35, P <
0. 05 )% TFS HA M7 Filf5 4 {8
2.4 CDCAS #= INCENP mRNA £ % kit 5 %/~ 4
W FBIA K

16 T fit CDCA8 1 INCENP mRNA % ik /K °F
5 HCC Ml IREHE ] 1) 5C R 5, i i GSEA #
M T TCGA HFJE BA %] CDCA8 1 INCENP mR-
NA mRBHA(n =181 ) H5MEEHA(n=180)2Z
] B 2 22 F AR WAl i . GSEA 43 B 4h
W, HE CDCAS mRNA & R iBA P, A 129 43
IR ik, Hh W25 B ERER 15
NP <0.05,% 3 );7E INCENP mRNA 75 #£ikH
LA 245 DAL R LR R, b W E L
WEHEH 12 M P<0.05,%4), TLLFEH,
Bk T 4N ) 1R G T8 [ 2 A, BY B AR GE B L FAS
W% P53 {5 5 3 % . ATR/BRCA % % 1 5
CDCASFI INCENP mRNA 5263k b & M ¢, 128
X2 ANHE P AT RE 4 B 2 S B0 I X L

SRR
3 9 i

TEA 2253 244 18, CDCAS el CPC 25 2%
WLRE L, A IE B 25 G A a5 IR XU 25 e A 1
INCENP VERE5HF- 6 , i 3 58 1 CPC %00 S5 48 11
BEWCAE T, R0 25 Aurora B I 1080 1 A8 10
VERAT 2257 3 R () — D EEE R RN, CDCAS
Tl STV R 1 R R R I L I T 40 LA B 8 i 40 i
Hl & B, TR RO CDCAS RT3 4 i 8 | &%
i A NNE S i it ok e T M i o)
IMALEGE G T e B IR L K 4G e
CDCAS 1725 22 38 3/ JW R 191 XU AS A 111205 7
BAMTHUrEOR E I, CDCAS by 2 9l = 3R
IR B AR A0 A B R I B R R 1) 7
PERR R O S AR o AR

ABF5E K I CDCAS mRNA 7 HCC 448 3
E#Ik, I H R B CDCAS mRNA ik /K5 HCC
(R 3 AR BE g 23 3 R AR RN B 2k (ECOG
VEAr ML AFP W B ihgg 8 DU Se AR O, 7R 3
=1 CDCA8 mRNA /K V-5 HCC W kA & HA %
YIXZ ., HE X CDCAS TEFERE 23K I 45 AIL I
Tf# M A58 4, Hayama =l 4RSE CDCAS 5 CPC
)55 SN 2H 53 Aurora-B L f Survivin £7AE L[R]3
ik R B RRAL 45 56 25 Dai 25 0 R IR, TERRIG T 40
Hiirf CDCAS 1% 5552 BN 5 5k K NF-y BT . A
5% IR, CDCAS mRNA Fik /K- 5 5L PR 4 D1 s
50 3 M O&, CDCA 8 F A #5 D1 50 388 m 19 B8 3
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&1 HCC HLAF CDCAS 1 INCENP mRNA RikEKF5 HCC BEIERFEFEZ BHX R ( TCGA BAFI )
Tab.1 Correlation between the expression levels of CDCA8 and INCENP mRNAs
and the clinicopathological characters of the patients with HCC( TCGA cohort )

CDCA8 mRNA INCENP mRNA
Variable P P
High Low High Low
Age (t/a)
<50 44 31 0.092 43 32 0.153
>50 136 149 137 148
Gender
Female 63 54 0.294 67 50 0.0514
Male 117 127 113 131
Histological grade
.1 92 132 0.001 98 126 0.002
I, v 86 46 80 52
Clinical stage
.1 113 136 0.006 117 132 0.079
I, v 56 34 52 38
Tumor diameter ( d/cm )
<5 122 144 0.008 128 138 0.227
>5 57 35 51 41
Metastasis
MO 130 129 0.317 130 129 0.317
M1 1 3 1 3
Vascular invasion
No 95 105 0.260 98 102 0.687
Yes 57 48 54 51
Recurrence
No 60 80 0.023 67 73 0.049
Yes 95 75 88 82
Child-pugh score
A 106 106 1.000 105 107 0.654
B, C 11 11 12 10
ECOG score
0 74 86 0.006 79 81 0.022
1 37 44 34 47
24 30 11 28 13
AFP [ py/(ng + ml™" )]
<20 48 94 0.001 53 89 0.000
>20 87 42 82 47
Ishak fibrosis score
0 32 40 0.217 35 37 0.911
14 35 24 29 30
5-6 38 41 41 38
Mutation counts
Low 48 47 0.885 19 76 0.001
High 47 48 76 19
CNA
Low 68 109 0.001 73 104 0.001
High 108 68 103 73

ECOG: Eastern cooperative oncology group; AFP: a-Fetoprotein; CNA: Copy number alteration
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Fig.5 Overall survival curves and tumor free survival curves of the patients with HCC
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Fig.6 Overall survival curves and tumor free survival curves of the patients with HCC
in high and low expressions of INCENP mRNA groups ( TCGA cohort )
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Tab.2 Univariate and multivariate analysis of factors effecting on the OS and TFS of the patients with HCC

Overall survival Tumor free survival
Variable
HR 95% CI for HR P HR 95% CI for HR P
Univariate analysis
CDCAS ( high vs low ) 2.37  1.66-3.40 0. 000 1.90 1.40-2.58 0. 000
INCENP ( high vs low ) .52 1.07-2.14 0.019 1.25  0.92-1.69 0.150
Age( t/a >50 vs <50 ) 1.05 0.69 -1.61 0.815 0.99 0.68-1.44 0.952
Gender ( male vs female ) 0.82 0.58-1.17 0.284 0.88 0.64-1.21 0.428
Histological grade ( I, IV vs 1,1 ) 1.08 0.75-1.54 0. 690 .13 0.83-1.54 0.439
Clinical stage ( I, IV vs 1,1 ) 2.42  1.67-3.49 0.000 2.42  1.74-3.36 0. 000
Vascular invasion ( yes vs no ) 1.38 0.91-2.09 0.128 1.88 1.32-2.68 0.000
Surgical Resection ( R1,R2 »s RO ) 1.68 0.85-3.31 0.136 1.70  0.90-3.22 0.104
Asian ( yes vs no ) 0.75 0.52-1.08 0.123 0.80 0.59-1.09 0.167
Family history ( yes vs no ) 1.17  0.81-1.69 0.407 0.88 0.62-1.23 0.441
Alcohol consuming ( yes vs no ) 1.02  0.70-1.48 0.928 1.04 0.75-1.43 0.824
Hepatitis B ( yes vs no ) 0.35 0.22-0.57 0. 000 0.52  0.37-0.75 0. 000
Hepatitis C ( yes vs no) .12 0.69-1.83 0.649 1.30  0.87-1.95 0.202
Multivariate analysis
CDCAS8 ( high vs low ) 2.01  1.36-2.98 0.000 1.74  1.19-2.54 0.004
Clinical stage ( T, IV vs T,1) 1.70 1.15-2.51 0.008 1.94  1.27-2.97 0.002
Hepatitis B ( yes vs no ) 0.40 0.24-0.66 0.000 0.57 0.38-0.87 0.026
Vascular invasion ( yes vs no ) NR NR NR 1.58 1.06 -2.35 0.026
HR: Hazard ratio; CI: Confidence interval; NR: Excluded in the resultant model
&3 (DCAS mRNA FRi%4 GSEA B& FAEEEE( TCGA BA%I,FWER,P <0.05 )
Tab.3 Eurichment pathway in the high expression of CDCA8 mRNA group
significantly upregulated by GSEA analysis ( TCGA Cohort, FWER, P <0.05 )
Biological process/pathway Source NES FDR q-val FWER p-val
DNA replication KEGG  2.699 228 0 0
Cell cycle KEGG  2.67177 0 0
Spliceosome KEGG  2.359 995 0 0
Cellcycle pathway Biocarta  2.250 764 0 0
Homologous recombination KEGG  2.224 333 0 0
Mismatch repair KEGG  2.208 657 0 0
Atr/brea pathway Biocarta 2.199 086 0 0
Nucleotide excision repair KEGG  2.078 841 0 0
Oocyte meiosis KEGG  2.062 154 0 0
G1 pathway Biocarta 2.017 489  2.78E -04 0.001
G2 pathway Biocarta 2.081 404 3.71E-04 0.001
Base excision repair KEGG  1.981 171 1.50E - 04 0.002
Progesterone mediated oocyte maturation KEGG  2.015678 1.68E -04 0.002
Fas pathway Biocarta 1.951 895 0.001 976 0.009
P53 signaling pathway KEGG  1.853 752 0.001 613 0.023

NES: Normalized enrichment score; FDR: False discovery rate; FWER: Familywise error rate
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Tab.4 Eurichment pathways in the high expression of INCENP mRNA group
significantly upregulated by GSEA analysis ( TCGA Cohort, FWER P <0.05 )
Biological process/pathway Source NES FDR g-val FWER p-val

Cell cycle KEGG  2.266 039 0 0
DNA replication KEGG  2.083 161 0 0
ATR/BRCA pathway Biocarta  2.061 22 0.001 282 0.001
Fas pathway Biocarta 2.013 859  0.001 906 0.003
G2 pathway Biocarta 1.968 193 0.002 048 0.005
Progesterone mediated oocyte maturation KEGG  1.907 756  0.001 382 0.006
Caspase pathway Biocarta  1.926 091 0.002 496 0.008
Oocyte meiosis KEGG  1.863314  0.002 576 0.015
Homologous recombination KEGG 1.859 94 0.002195 0.016
Mismatch repair KEGG  1.838909  0.002 405 0.021
TNFR1 pathway Biocarta 1.871 871 0.006 872 0.028
ERBB signaling pathway KEGG  1.813 997 0.003326 0.034

NES: Normalized enrichment score; FDR: False discovery rate; FWER: Familywise error rate
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