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[(HE]1 B® HRidrw B E A CE A (SFRP) 1 K BE T (LINE) 1 B 5 5 31 7 X CpG & &4k 5
N5tk M I i C TR BRI S8 ) I o B 2 8800 5 3, S TR I BUR AT AR 108 L. A3k WAk 105 0 JIF i A8 2% i 3% A
50 {9 X 1 et B A I 3¢ DNA, i Ji W 326 45 5 PCR(OMSP) 46l 7 SFRP1 3£ K i 3h 71X CpG & w5 Y 3 4L
LINE1 5 )5 8 F X CpG &A% F AR 14919 150 5 43 17 70 b 25 81 )3 2l —F Y B A 1 JHF 938 26 280 1 R B S 50 2 18] 19 D6 3% 5
@it Kaplan-Meier i £ 0 SRt 4 % Cox Z R RS 47 . Jr 4T SFRP1.LINEL Je R T FEAR S 5 M7 B 5 B A
BRIEFARZAM R, R 105 6] 8 H M HK T SFRP1 FLH 5 3 X CpG & & WAL B HE 2 Oy
59.05 % (62/105),LINE1 £ M3 31 F X CpG 5 ik ' 31k F H 66. 67A (70/105), 3 [ SFRP1 & H &4k f1
LINEL AR H B AL L5 2 f 4k 43. 8106 (46/105) « 1E % %o HEAH v 2R 2k AT 3 3 b ik (X1 Y B4k s SFRPL i FF JE Ak
LINE1 1&@%%@ 5 HBsAg 275 B & I 2 A (AFP) {4 5& (P<C0. 05) ; SFRP1.LINE1 % )5 ) F X 3 /Y
HEEARES 5 B AR B TEW A7 R K SFRPL i WAL B 1 + LINET AR B 3 Ak B3 1Pk 4 28 35 TS B 4o 1
SFRP1 mqﬂﬁﬂgﬁa PE+LINET AR ALV B HF S 2. 4518 SFRP1.LINE1 B K531 7 X CpG & ‘33
S kA Rk REA —E B ER . SFRP1 Al LINEL 3 [H B 3% A 1R 745 0T RUAE 0 ¥ 75 0T 58 A9 4 7 4 ic 9 % H
U 2 AT I
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[Abstract] Objective  To investigate the relationship between aberrant promoter CpG islands methylation
status of secreted frizzled related protein 1 (SFRP1) and long intersper sed nuclear element 1 (LINE1) gene and
clinicopathologic parameters to determine their prognosis value for hepatocellular carcinoma (HCC). Methods 105
cases of HCC and 50 cases of normal people plasma were collected, and then the promoter hypermethylation status
of SFRP1 and hypormethylation status of LINE]l were examined by methylation specific PCR (MSP); The
relationship between SFRP1/LINE1 methylation status and patients”’ clinicopathologic factors was analyzed; The
association between SFRP1/LINE1 methylation status and disease-free survival and overall survival was analyzed
by Kaplan-Meier curves, the log-rank test, and multivariate Cox regression. Results SFRP1 gene promoter CpG
islands hypermethylation and LINE] gene promoter CpG islands hypomethylation were found in 59. 05% (62/105)
and 66.67% (70/105) of 105 cancerous plasma cases, repectively, SFRP1 hypermethylation status and LINE1
hypomethylation status in plasma of HCC account for 43. 81% (62/105) and no positive methylation cases were
detected in normal cases; The hypermethylation status of SFRP1 and hypomethylation status of LINE1 gene were
related with HBsAg and o-fetoprotein (AFP) level; There was statistically significant difference between CpG
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islands hypermethylation of two genes and disease-free survival rate and overall survival rate; The group patients

with SFRP1 hypermethylation positive and LINE1 hypomethylation positive demonstrated the worst prognosis

while the group with SFRP1 hypermethylation negative and LINE1 hypomethylation negative had the best

prognosis. Conclusion

The promoter methylation of SFRP1 and LINE1 is correlated with the occurrence and

development of HCC. SFRP1 and LINE1 might be potential and reliable biomarkers for predicting prognosis in

HCC patients.

[Key words] Hepatocellular carcinoma
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VEZ2 e v S R 0 5 S e R0 . R, DNAL 3
A B AR 5 23 A X0 T Ik 98 1432 B L IS A 2 X BLOA
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HCO) i & A= ¥ J 3 22 B DR el 742 o 8 3o U0 1Y) 43
FHURA A 7Y, e E iR 98 & B, Wt {545 38
1 5 5 9 R AR A RN Wne [ 5 3 8 A8 IR iR &
B AN A AN e g p R F mE MR . E
o Wnt {55 5 5 1 008 45 5 3 6 B s ith AH DG HE
(secreted frizzled related proteins, SFRPs) 0] g 7¢
i g A p o OB, B A BF 5T E O,
SFRP1 BN 5 g+ X3l 2 B kA 72 HCC v 2
AWK HAF, H SFRP1 SR 58 i Wt 28 ik 72
00T A 96 A4 G B A R A T R R A R
BUAE # J6 4 (long interspersed nuclear elements,
LINE) J& — 73 475 75\ 28 Jk R 25 1 18 1 105 1) 308
JEF P A NS EE N A KR LINELD S
KRAEFREFLLH 5% ~10%", K H HL T 5
LINEY J % 5% 0% M 8005 . i 75 i g 56 B 2k st
ABFSE S 168 1 /A7 SFRP1 K LINEL %7 5 3
T X CpG &5 AL B8 5 98 B8 I PR g B ik
(AR DG, PR HAE 8 TR 12 Wb i i R X

1 WR5FE

1.1 XH&EHN

PEHL 2014 4F 3~11 H T 91| K 2= 42 74 = B it
AESM B BE 1) 105 5] 9 £8 2 BT A R B & 1l
TG A J AR 22T A0 A 8018 R e . e BT 300 1
DU K 27 46 95 55 DU B e A4 A 1 50 41 i e A A A XoF
M, L 23 ) BB ML 27 Bl 2 kL AR 17 ~ 60 %,
105 i fiF 9 £ & B3 ¢ 89 o, <otk 16 il A i 22~
75 %5 MW R E E (AFP) > 400 pg/ L & 45
s HBsAg BHEE 97 1] 5 1718 Dk 9 i BH 5 17 435
JF 958 968 ek 2 I 8 T 2 204 TP i AR R A= 3 60 915 RS
VAR N E R #H 24 Bl RF —FWNBET-#H 15 i,

SFRP1

LINE1 Methylation Prognosis

49 Bl B FEATTFAR LA MR R ARAR A B bs
AR T & Wi R — 4 (EDTA-Na, ) $it &t &
T, F 30 min PN G 0 T VR B IR AR AR
1.2 RAF SN

TIAN amp Genomic DNA &5 &, b 5 KR 4=
fERHE A PR 7] s AxyPrep (R 5 DNA/RNA /)
d il g R & AN = R R AR R R R A R A
RPMI1640 . DMEM, 2 & Gibco 2 a3 5 4 2F 13 »
2N R AR RN A Al 2 X PCR master mix
K0171,Fermentas 2 &) ; Fi A 5| 9 i b i A= 49 28 W)
G Hoa iR 2 B 7 o #r sl MCO-15A #Y
CO., ¥iF 4. HA SANYO; My25 % PCR {3, M
Long Gene; #E I8 1% 2 48 & Smart Spec £ 4b 536
JEEE A H 35 E Bio-Rad 24 #],
1.3 XWHE
1.3.1 etk HepG, K562 9324 AT 40
HepG, . A F I35 41 il K562 351 F v &L Be 1 i 24
WA ST . HepG, EBES: SFRP1 JE A
HFIX CpG & P 34k K562 T #iES: LINE1 %
g sh 7 X CpG S AKH ILAL , B ATE R e 5
P PCR (MSP) f& W 52 55 19 BH M x5 BE4H i #k .
HepG, 40 il ¥ 3% H RPMI1640, i K562 4 il F
DMEM 5%, ¥4 100 mL/L /IN4E 1L 35, 78 37 °C .
RBUN 5 Y01 CO. FRLAMF T IR R 35 . &
2 UG A K R A0 A R SE B R R
1.3.2 @ik i DNA #RKR BEMEPHY
DNA ] AxyPrep &% %53 DNA/RNA /N 4
T ) B I B e U B S S R AR S AT B
PrAs & /BB 400 L FH T R EC A 200k AR RS
50 pLIY % DNA &3 T = f-2 i U & R 2% vh il
(TrissEDTA,TE). i HepG2.K562 4ififi DNA 42
B e B8 TIAN amp Genomic DNA 2 71 £ #2448
Wi EAT . % T 150 pl TE. 28 20 g/L BElie #H BE I
LUK S A .
1.3.3 DNA ¥ i &4 {fiJ§ EZ DNA
Methylation-Gold Kit ( ZYMO 2w ) % 48 B () 1t
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Maife., B 200~500 ng DNA % {5 B 45 5 4F 17
et f . 1T MSP,

1.3.4 MSP #m R MSP £ ) it 3 b
SFRP1.LINE1 3HEsh T IX CpG & H AR E
P Aol 5 A A YRR 51 5 Al T AR 51 ) 17 51 2 IS

EROC TR 1, BRES 1.3, 3 b FRAYA B, DNA P
WAMEI T .95 °C 5 min; 95 °C 45 5,63 °C 30 s,
72 °C 30 s, 335 NMFEIH ;|4 72 °C 10 min, RJ5 .
Bt PCR =¥ 47 20 g/ L BRla s K B ALK . 100 V
L Pk 50 min, & AR RGN BAH . SE g PR 4

% 1 SFRPL.LINEl £E R E/L R PCR 5|4
Table 1 Methylation-specific PCR primer of SFRP1 and LINE1 genes

Gene Gene sequence Product length/bp  Anneal temperature/C
SFRP1-UF 5-GTTTTGTAGTTTTTGGAGTTAGTGTTGTGT-3' 135 63
SFRP1-UR 5'-CTCAACCTACAATCAAAAACAACACAAACA-3'

SFRP1-MF 5-TGTAGTTTTCGGAGTTAGTGTCGCGC-3' 126 63
SFRP1-MR 5'-CCTACGATCGAAAACGACGCGAACG-3'

LINE1-UF 5"-TGTGTGTGAGTTGAAGTAGGGT-3' 116 63
LINE1-UR 5'-ACCCAATTTTCCAAATACAACCATCA-3’

LINE1-MF 5'-CGCGAGTCGAAGTAGGGC-3' 111 63
LINEI-MR 5'-ACCCGATTTTCCAAATACGACCG-3'

UF: Unmethylated forward primer; UR: Unmethylated reverse primer; MF. Methylated forward primer; MR.: Unmethylated reverse

primer

1. 3. 3 A R HepG, (K562 4l g /F BH M %) 1R, /K 1
ZE XN
1.3.5 A A FIARIEXE 105 4] &
HATREVI RN AE A G L. DL SRR, AR
JE55 1 dRIFIEBEYS . DL R BAE T Ry ki ] B
TH B I B AR A AR T LR A
1.4 ZitZEHE

S ATHECROR Z B HE SR T ) R, A A7
P& M % A Kaplan-Meier %, #1 5¢ 43 #7 R F
Pearson # X3 #r. P<<0.05 HERHZKil % &
X,

2 #HR

2.1 FHEEEM@EEADLRS SFRP1.LINE1 £
EREZFR CpG BEREM KRS

L% 2 1. AE BT 4 i S xR A ot 2
SFRP1 K&K s 3l DX I i vy F e Ak BH P 32 93 501 oy
59.05 % (62/105) Fl 0% (0/50) . # 2 0] 2 A4
Giit2fE L (P<C0.05 ), JHF e 20 A Xt 8 4 i 3%
LINE1 3R 5 g X 38k i I F 3% 4k BH P 23243 51k
66.67% (70/105) F1 0% (0/50). ¥ 2z 6] % %A
Gt L (P<<0.05), W4+ SFRP1 JHsh+
X 35 14 75 F LA A LINEL J5 8 X 58 1 4% Y 34k
[ ) B 1 S 43. 819 (46/105), % BRZH 2k 0% (0/
50) W #F Z 0] 25 A Gt 2 L (P<<0. 05),
2.2 FEEEmHErh SFRP1.LINE1 £E B3 F
X CpG SRENRSHHEERXER

®2 MHEIREFENRSEBRAME S SFRP1 #1 LINE1 EE B3 F
[X i3 AR B 4K PR 2R LE 32
Table 2 The comparison of methylation status of SFRP1 and LINE1

between plasma from HCC patients and healthy people

SFRP1-

SFRP1/case LINE1/case

Group LINE1/case P
+ + +
HCC 62 43 0.000 70 35  0.000 46 59  0.000
Normal 0 50 0 50 0 50
1 2 3 4 5 6

bBp)MAM U M U M UM U M U M U

250
100 SFRP1
100 LINEI

Bl FEREMRMERARLRS SFRP1.LINE1 & E R E L4
514 PCR &R
Fig 1  Methylation-specific PCR analysis of SFRP1 and LINE1 in
plasma of HCC patients and healthy people
1. Positive control; 2-4: Cancerous plasma samples; 5: Plasma
samples of healthy people; 6: Blank control; MA: DL2000; M;
Methylated; U: Unmethylated

FFg gl b SFRP1 3 s o) 1 Xk o 4
AEBH AT LINEL 35 5 8l DX A% H 58 16 BH 4 3
KrE# I 43.81% (46/105); A SFRP1 3 &
A W B4R B 5 15,24 % (16/105) 3 HA LINE]
FER K K B FEPE Y 5 22, 866 (24/105)
SFRP1 F: {3 3 + X P 3L AL B v Al LINET 5&
g h 1 XK H AL B 38 & R 18.1%
(19/105), Pearson AH 343 Hr 4 2% & B0, T 958 20 19
SFRP1 & H B AL Fil LINEL R H AL AR A8 Z 1] 77
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TEIEA G (r=0.192,P<C0. 05),
2.3 FFEfEFE M SFRP1.LINE1 EEARBzhF
X CpG BREAXERKRESHENXER

M 3 Al W, SFRP1 JEPH 5 2+ X 3l g T 564k
FHVESAR (LINEL FEH S 3+ KBRS RV R

SIS R A R A AR B R A A R A
AT o R SO A5 06 A 5 HBsAg
AT B M & AFP (B K AHC (P<<0. 05), LINEI
SR B BRI SR AL P R 5 M B AR A
YEPF 43 HH K (P<<0. 05),

®3 MEEEMESD SFRP1.LINE1 EEBRH FRERELSHEARRESHZ AHX R
Table 3 Relationship between methylation status of SFRP1 and LINE] in plasma of HCC patients and clinicopathologic parameters

SFRP1/case (%)

LINE1/case (%)

Clinical characteristic n P P
Methyalted Unmethyalted Methyalted Unmethyalted
Age/yr. 0. 256 0. 435
=45 77 48 (45.71) 29 (27.63) 53 (50.48) 24 (22.86)
<45 28 14 (13.33) 14 (13.33) 17 (16.18) 11 (10. 48)
Gender 0. 291 0. 349
Male 88 50 (47.62) 38 (36.19) 57 (54.29) 31 (29.52)
Female 17 12 (11.43) 5 (4.76) 13 (12.38) 4 (3.8D)
HBsAg 0. 005 0. 009
+ 97 61 (58.1) 36 (34.28) 68 (64.76) 29 (27.62)
— 8 1 (0.95) 7 (6.67) 2 (1.9 6 (5.71)
/\FP/(;,Lg,/L) 0. 000 0. 000
=400 45 38 (36.19) 7 (6.67) 39 (37.14) 6 (5.71)
<400 60 24 (22.87) 36 (34.29) 31 (29.53) 29 (27.62)
Tumor diameter* /cm 0.109 0. 001
=5 23 15 (30.61) 8 (16.33) 22 (44.90) 1 (2.04)
<5 26 11 (22.45) 15 (30.61) 14 (28.57) 12 (24.49)
Degree of cell differention* 0.101 0. 280
Moderately 39 23 (46.94) 16 (32.65) 30 (61.22) 9 (18.38)
Poorly 10 3(6.12) 7 (14.29) 6 (12.24) 4 (8.16)
Fibrillation grade* 0. 566 0.029
3-4 9 4 (8.16) 5 (10.21) 4 (8.16) 5 (10.2D)
5-6 40 22 (44.90) 18 (36.73) 32 (65.30) 8 (16.33)
Porta vein tumor embolus 0.111 0.851
With 17 13 (12.38) 4 (3.81) 11 (10. 48) 6 (5.71)
Without 88 49 (46.67) 39 (37.14) 59 (56.19) 29 (27.62)
Metastasis 0. 391 0. 442
With 16 11 (10.48) 5 (4.76) 12 (11.43) 4 (3.8D)
Without 89 51 (48.57) 38 (36.19) 58 (55.24) 31 (29.52)
Cirrhosis 0.529 1. 000
With 60 37 (35.24) 23 (21.90) 40 (38.10) 20 (19.05)
Without 45 25 (23.8D) 20 (19.05) 30 (28.57) 15 (14. 28)

* 49 patients underwent tumorectomy

2.4 SFRP1 # LINE1 £ R j3 3 F X 15 B £ ¢ FH
HRESEFHEMEXER

Bifi 17 Bsf () A 1 R 2015 4F 12 H  Horfr, Bifi 7 B[]
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TR TR 7%, SFRP1 3L R ) 8 7 X B fI% B 3
PRS2 T H i W AR S L LINET B
Bl X B AROIR AR 3 1 T P B OR S
HOEFWAEG IS E X (P<0.0) . WK 2./ 3.

B W ARG 2o 4 41 SFRP1 & W &4 FH
PE+LINEL K H R AL B 4L (n=35) .SFRP1 & H
FAL BH M+ LINEL AR H EE AL BT 4 (0 = 20)
SERP1 & W SALBAPE + LINEL A% B 3646 B (n =
6) .SFRP1 5 H 3L AL B4 + LINEL ik ! 54k B 1
(n=10), 45 /R SFRP1 & W 3EAL A TE +LINEL
I AL BA 1 4 8 3 90 )5 f 4 i SFRP1 i HY
FEPHPE+LINEL AR 5L A BH P 48 ) e 22, DL
& 4,
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Fig 2 The curves between the methylation status of SFRP1 gene and disease-free survival (DFS) (A) and overall survival (OS) (B) in the HCC
patients Fig 3 The curves between the methylation status of LINE1 gene and DFS (A) and OS (B) in the HCC patients Fig 4 The

combination of SFRP1 and LINE1 methylation status was found to enhance prognostic accuracy for HCC (A) and OS (B)

a: SFRP1 hypermethylation negative and LINE] hypomethylation negative; b: SFRP1 hypermethylation positive and LINE1

hypomethylation negative; ¢; SFRP1 hypermethylation negative and LINE1 hypomethylation positive; d: SFRP1 hypermethylation positive

and LINE]1 hypomethylation positive
3 itig

JHF 98 ) R A R — N 18 K i o R v SR 4 A
A 23 72 7 b A2 JHE 240 A 3R 7R DT 77 A= 240 A e [ 4
o AR Y . B R I L o R L 5T
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R 9 v & AR A%, T AE LAAEXT SFRP1 Al

LINE1 WiZE[H J5 3h -+ X 38 F 3% 4k 09 #F 52 o, SHIH
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XYL SFRP1 Al RE 20 2L L i LINEL J2& 98 3
PRI DRI R AT 32E — 25 X6 3 R o 56 PR )i 3l DX 8 HH
fb2Z 18] & 15 A7 76 A0 OGP AT T 20 B, 45 1 R B,
SFRP1 = W 3L fl LINEL fIK B 540 22 W] 7 76
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— it LINEL AR H 50ROk 36, HBV
JEY AT RE 2 S B 56 R 414 U 3 AE K P
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XA A RE S EE R S IR O . S Ah, B
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W, SFRP1 = W #Ab B P+ LINEL A% 3% 4k B
B WS & . SFRP1 & B3 fb BH o +
LINET K H 5 AL BH M 4 58 & W5 e 2% .

g5 FRTIR VR N 9 & A R 0 A A
s KL SFRP1 Je g dE P LINEL | 5 HUEAL
A B85 i 1 & 2 R R AT — B 1 SR I AR AT 5 ARG
TR B K h SFRP1,LINEL 3K 5 8 +
CpG & AR 08T T B 15 5B 19 I PR 28
BB B A AE WIS M OG R 45 R B oR [ B R
SFRP1.LINE1 X5 31+ CpG & H JE AL R A X
S5 1R T 0 T A A

2 % x #t

[1] LIU JB, ZHANG YX, ZHOU SH, et al.

methylator

CpG island

phenotype in plasma is associated with
hepatocellular carcinoma prognosis. World J Gastroenterol,
2011,17(42) .4718-4724.

[2] LIU YH, WU JZ HU XQ. et al.
hepatocellular carcinoma by using methylation specific-PCR.
Wuhan University Journal of Natural Sciences,2007,12(3):
558-562.

[3] LEE HC, KIM M, WANDS JR. Wnt/Frizzled signaling in
hepatocellular carcinoma. Front Biosci,2006(11):1901-1915.

(4] £ F.% K, REE. . MK GSTP1 Ml SFRP1 KA
FR A 43 1T 6 F 20 B0 95 L300 92 W eb A A (. P R RE e R
2011,21(1):12-16.

[5] %= Je. 80, KRB % AN SFRP1 R APC
S BT W L 5 H mRNA 133k, o E % A AL 28 5
2008,17(1):29-32.

[6] SHIH YL, SHYU RY.

methylation of the secreted frizzled-related protein 1 gene

Diagnosis  of

HSIEH CB., et al. Promoter
SFRP1 is frequent in hepatocellular carcinoma. Cancer,2006,
107(3) :579-590.

[7] CADIQAN KM, NUSSE R. Wnt signaling: a common theme

[8]

L9l

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

in animal development. Genes Dev,1997.,11(24):3286-3305.
ZONG Y, STANGER BZ. Molecular mechanisms of bile
duct development. Int J Biochem Cell Biol,2011,43(2):257-
264.

AL, AEgk k. Wnt {5558 B0l [N 7 SFRP1 76 g H iy
T o8 3E R . 4l il A= W 4 2 7. 2007 (29) : 805-808.

I A BB, AR, . BT 50 B A OC 1E IT 4N A
gt v 43 T JRD s A G 2R 11 R TR B Ak A BT b e R Y i A
4 .2009.27(4):203-206.

LAVIE L, MALDENER E, BROUHA B, etal. The human
L1 promoter; variable transcription initiation sites and a
major impact of upstream flanking sequence on promoter
activity. Genome Res,2004,14(11):2253-2260.
ALVES G, TATRO A. FANNING T.
methylation of human LINE-1 retrotransposons in malignant
cells. Gene,1996,176(1/2) :39-44.

TAKAHARA T, OHSUMI T, KUROMITSU ], et al.

Dysfunction of the Orleans reeler gene arising from exon

Differential

skipping due to transposition of a full-length copy of an active
L1 sequence into the skipped exon. Hum Mol Genet, 1996,
5(7):989-993.

TAKADA T, YAGI Y, MAEKITA T, et al. Methylation-
associated silencing of the Wnt antagonist SFRP1 gene in
human ovarian cancers. Cancer Sci,2004,95(9) :741-744.
WANG GS, GAO J, HUANG HL, et al. Expression of a
LINE-1 endonuclease variant in gastric cancer: its association
with clinicopathological parameters. BMC Cancer, 2013, 13
(265):1471-2407.
THORGEIRSSON  SS,
pathogenesis of human hepatocellular carcinoma. Nat Genet,
2002,31(4) :339-346.

JUMEHE, RER SR, S L SR AN MR AR R 4 4
RASSF1A Fl WIF-1 JEH AR I PR 2 . 1D 7R K 2 24 4
(E2E/R) ,2013,51(5) :89-104.

SHIH YL. SHYU RY. HSIEH CB.

GRISHAM JW. Molecular

et al. Promoter
methylation of the secreted frizzled-related protein 1 gene
SFRP1 is frequent in hepatocellular carcinoma. Cancer,
2006,107(3) :579-590.
CHALITCHAGORN K., SHUANGSHOTI S, HOURPAI
N, et al. Distinctive pattern of LINE-1 methylation level in
normal tissues and the association with carcinogenesis.
Oncogene,2004,23(54) :8841-8846.
o fE. SENE, R, 5. AT R 1A G M 20 i g
r g3 D TR A A OG A P Rk R TR R Ak A3 AL A AR Y A AR,
2009,27(4):203-206.
AR, ONBR , XAk, TR TSP Wt 5558 #6 CpG
I TP A 3R 8 5 1 R BRI 22 ) 199 6 2R B0 AR, 38 s~
.2012,27(6) :34-35.
JIF, FU SJ, SHEN SL, ez al. The prognostic value of
combined TGF-81 and ELF in hepatocellular carcinoma. BMC
Cancer, 2015 (15): 116 [ 2015-10-18 . https://www. ncbi.
nlm. nih. gov/pmc/articles/PMC4359586/. doi: 10. 1186/
s12885-015-1127-y.

(2016 — 02 — 17 Wi, 2016 — 07 — 03 f& 1)
wmE B Ik



