Figure S1. Up-regulated GINS2 in tumorous tissues and predicts poorer prognoses
of HCC patients. A. Transcriptional levels of GINS2 in diverse solid tumor from TCGA
database.

Figure S2. Subgroup survival plots of GINS2-high and GINS2-low expression HCC
patients in the TCGA dataset. A. Overall survival (OS) analyses subgrouped by gender,
race, alcohol consumption and hepatitis infection. B. Disease-specific survival (DSS)
curves plotted by gender, race, alcohol consumption and hepatitis infection.

Figure S3. KEGG analysis of down-regulated differential expressed genes grouped
by GINS2 expression. Pathway enrichment (A) and biological process (B) of 280
down-regulated genes by comparing GINS2-high and GINS2-low samples from the TCGA
database.

Figure S4. Associations between GINS2 and DNA replication related genes in HCC.
A. GSEA analysis hints GINS2 is positively associated with DNA replication. B.
Correlation analyses of GINS2 expression and levels of DNA replication related genes.



—{1 08=u) Jown] ‘AN
=2 AT oy 1G=u) Jown] ‘'SHN
% =R, GE=U) [eWION'DIDN
gt e
s~k & i e— = :
i ) 6G=U) [eWION"YOH L
& AT e 10G=U) Jown] "YOHL
—T 0G1=U) Jown| 1991
T | (35pob] ol e
— AT e =
« AeaiCe - 89¢=U) SISEISEIS|N'NOMS
SMEP g~ €0l=u) Jown| 'NOMS
——iT —— 6G¢=U) Jown| "OYVS
" o> oL=u) wmc:oz 'av3ad
S 991 =U) Jown|'av3y
” R i Z25=V) wm:toz avdd
L6p=U) Jlown]| 'avyd

r Jouwn] ’'AO

r qucw LOEJ._..OWM_S_
- (1G=u wméoz.ows._
- (10G=U) Jown QSN
- (6G=U) Wméoz.n_,%._
- (G1G=U) Jown] Qv
- (0G=U) [BWION'DQHI]
r (}2g=U) Jown] QHIT
r (91.G=U) Jown| ‘95
F (€/1.=U) Jown] TNV

FR¥ KK¥ ¥¥¥

Zg=u) [eWION d Y|

062=U) Jown[" gy

¢/=u) [ewloN DHIM

mmmu& Jown| DY

GZ=U) [eWION'HOIM

99=Uu) Jown| "HOIH

Lgp=U) Jowin] ~AdH-OSNH
/6=U) Jown|"+\dH-OSNH
¥=u) [BWION DOSNH
ommu& Jown| "DSNH

G=U) |eWION'NED

£G1=U) Jown'WEgD

Li=u) wmc:oz.<owu

#81=U) Jown| yDST

gt=u) Jown1 0g1Q
Lp=u wmc:oz.n_,\o
/Gp=U) Jownl -avQ
6=U) wmc:oz..._oIo
og=u

vomucw Jowin|"3839

KXK ¥¥¥ ¥¥%%

FRE KK¥ X¥%

*¥  KX¥

Ll g=u) Jown| guni-yoyg
£9G=U) Jown| 'ywn1-yOyd
Z8=Uu) Jown| "ZIaH-yOd
om_ucw Jown|"|eseg-yoyg
Zll=u wméoz.émm
€601=U) Jown| 'ydHg
6l=u) wméoz vO1ld

80%=U) Jown| 'y)g

6.=u) Jown| D0V

*R¥ ¥X¥

~ 0 o~ o
(IWdL zboy) uoissesdx3 ZSNIO



>

vy}

Probability

00 02 04 06 08 1.0

Probability

0.0 02 04 06 08 1.0

Probability

0.0 0.2 04 06 08 1.0

Probability
0.0 02 04 06 0.8 1.0

(O
Male Female Caucasion Asian
HR =1.93 (1.23 - 3.05) ‘c_’ HR =1.08 (0.62 — 1.88) S‘ HR =1.5(0.95-2.37) S HR =2.39 (1.28 — 4.48)
logrank P = 0.004 © logrank P=0.780( logrank P =0.080| logrank P = 0.005
S o] S]]
© ©] o
o o o
< < s
o o o
Expression NI Expression NI Expression N2 Expression
— low o1 2Plow o] ZPow o) s low
— high o| — high ol — high o] — high
T T T T T T T O T T T T T O T T T T T T T o T
0O 20 40 60 80 100120 O 20 40 60 80 100 120 O 20 40 60 80 100 120 0 20 40 60 80

Time (months)

Alcohol yes

Time (months)

Alcohol no

Time (months)

Hepatitis virus positive

Time (months)

Hepatitisvirus negative

HR =1.3 (0.69 - 2.46)
logrank P = 0.420

Expression
— low
— high

HR =1.64 (1.03 - 2.61)
logrank P = 0.034

Expression
— low
— high

i

i

HR =1.01 (0.53 - 1.93)
logrank P = 0.980
Expression
— low
— high

0.0 0.2 04 0.6 0.8 1.0

HR =24 (1.5-3.84)
logrank P < 0.001

Expression
— low
— high

0 20 40 60 80 100 120
Time (months)

0.0 02 04 06 0.8 1.0

0 20 40 60 80 100 120

Time (months)

0.0 02 04 06 0.8 1.0

0 20 40 60 80 100 120
Time (months)

0 20 40 60 80 100 120
Time (months)

DSS
Male Female Caucasion 5 Asian
HR = 2.62 (1.43 - 4.8)| HR = 1.27 (0.62 - 2.59)| HR = 1.44 (0.82 - 2.52)] <1
logrank P =0.001 ], logrank P =0.510 © logrank P =0.200 | o
o o o
© © ©
=k o1 o
M pd 3 HR = 3.7 (1.58 - 10)
. ogrank P = 0.
Expression S Expression ==*| o [Expression N Expression 9
— low — low ©1 — low S — low
— high 2| — high o| — high o — high
T T T T T T T T T T T T T O~ T T T T T T O M T T T T
0 20 40 60 80 100120 O 20 40 60 80 100120 O 20 40 60 80 100 120 0 20 40 60 80

Time (months)

Time (months)

Time (months)

Time (months)

Alcohol yes Alcohol no Hepatitis virus positive Hepatitis virus negative
HR = 1.53 (0.74 - 3.2) | 2 HR=25(1.3-4.78)| 2| HR = 1.34 (0.59 - 3.06)] < HR = 3.03 (1.65 - 5.59)
logrank P =0.250 |, logrank P = 0.004 © logrank P = 0.480| © logrank P < 0.001
= o o
dl © ©]
o o e
<
o s s
Expression S Expression N | Expression NJ Expression
— low — low ©1 — low S — low
— high S — high o| — high o] — high
o o

0 20 40 60 80 100 120
Time (months)

0 20 40 60 80 100 120
Time (months)

0 20 40 60 80 100 120
Time (months)

0 20 40 60 80 100 120
Time (months)



Pathway enrichment

Tyrosine metabolism - @

Systemic lupus erythematosus - ~logro(P Value)

Retinol metabolism - [ 10.0
Prion diseases - * 75
Neuroactive ligand-receptor interaction - @ 50

Mineral absorption - @

Metabolism of xenobiotics by cytochrome P450 - [ 2.5
Metabolic pathways - ®
Linoleic acid metabolism - © Count
Drug metabolism - cytochrome P450 - L ® 10
Cytokine—cytokine receptor interaction - @ ® 20
Complement and coagulation cascades - o @ 30
Chemical carcinogenesis - o
5 10 15
Gene.Ratio

Biological process

xenobiotic metabolic process- o Count
response to drug- @ ® 10
receptor-mediated endocytosis- @ ® 15
proteolysis- [ ® 20
positive regulation of ERK1 and ERK2 cascade- o ® >
oxidation—-reduction process- ®
negative regulation of growth- ¢ ~log1o(P Value)
innate immune response- ®
inflammatory response- o 2
immune response- [ .

drug metabolic process- @
complement activation- ¢ 3
cellular response to zinc ion- ©

3 5 7 9
Gene.Ratio



GO Chromosome seperation

GO DNA replication

0.7
0.6
S 006
3 05 305
[72)
=04 -
qc) c 0.4
g03 203
502 502
o4/ NES=0659 204 NES=1.907
L < ' =
0o, P <0.001 _u,| P=0005 _
| |
B Correlation of GINS2 with genes related to DNA replication
4000, R=08173, P.< 0.0001 < 5000 R =0.7825, .P< 0.0001 6000 R =0.7087, P<0.0001
S v o, @ <. S
a o 2
o s ©
g s 3
3 2000 < 2500- 3 3000
5 3 3
O (:S w
0 T T 1 0 T T 1 0 T T 1
0 1000 2000 3000 0 1000 2000 3000 0 1000 2000 3000
GINS2 expression GINS2 expression GINS2 expression
£ 2000 R=0:6766, P 0.0001 3000 R = 0659, P<0.0001 £ 20007 R=06457, P<0.0001
.g . . g . . g
8 . o o e ¢
S . ° o o o o
5 3 5
o 1000- © 1500- @ 10004
3 . L
N S . T
O T T 1 0 T T 1 0 T T 1
0 1000 2000 3000 0 1000 2000 3000 0 1000 2000 3000

GINS2 expression GINS2 expression GINS2 expression



Table S1. Details of GEO series included in this study.

GEO series Contributors Nontumor Tumor Platform

GSE77314 Liu G, Hou G, Li L, LiY et al.2016 50 50 lllumina Genome Analyzer (Homo sapiens)

GSE45436 Wang HW, Hsieh TH, Huang SY, et al.2013 39 95 Affymetrix Human Genome U133 Plus 2.0 Array

GSE36376 Lim HY, Sohn |, Deng S, Lee J et al.2013 193 249 lllumina HumanHT-12 V4.0 expression beadchip

GSE25097 Zhang C.et al.2011 243 268 Rosetta/Merck Human RSTA Affymetrix 1.0 microarray, Custom CD
GSE14520 Roessler S, Jia HL, Budhu A, Forgues M et al.2010 220 225 Affymetrix HT Human Genome U133A Array




Table S2. Clinicopathological characteristics in relation to GINS2 expression status in

validation cohort.

Case IHC score
characteristics (N=236) <6 >=6 X2 P value
Age
>=70y 10(90.9) 1(9.1) 6.692 0.010*
<70y 104(46.2) 121(53.8)
Gender
male 99(48.1) 107(51.9) 0.040 0.842
female 15(50) 15(50)
History of hepatitis
Yes 86(50.9) 83(49.1) 1.590 0.207
no 28(41.8) 39(58.2)
Status
Live 84(53.2) 74(46.8) 4.521 0.033
dead 30(38.5) 48(61.5)
Tumor Thrombus
Yes 38(42.2) 52(57.8) 2.156 0.142
none 76(52.1) 70(47.9)
Pathologic Stage
Il 79(48.5) 84(51.5) 0.005 0.941
n-iv 35(47.9) 38(52.1)
T
T1-T2 98(50.5) 96(49.5) 2.133 0.144
T3-T4 16(38.1) 26(61.9)
N
NO 114(49.4) 117(50.6) 3.002 0.061
N1 0(0) 5(100)
M
MO 113(48.3) 121(51.7) <0.01 1.000
M1 1(50) 1(50)
TMN Stage
Il 97(51.6) 91(48.4) 4.008 0.045*
n-iv 17(35.4) 31(64.6)

Statistical significance was determined by Chi-square test or Fisher's exact test. * P < 0.05



