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HWE  EHH: 5T 2 P miR-125b 4 4 R Z AT 281855 (hepatocellular carcinoma, HCC ) # d A7 E4 64 77 AL HEA=BR A4 miR-125b
Fa AFP 3 HCC 6935 B A, J5 3k 184t 52 0% 5¢ K€ & PCR (quantitative real-time polymerase chain reaction, RT—qPCR ) #:1] 65 4] HCC
3 Fa 30 19 B xF IR L84 s i miR-125b A&, 547 2 2F HCC 6995 Wi 48, 2 B HOC 16 R 22 A A i i % £ . R HCC
% 20 7 miR-125b &k 55 & BRALAR VAR, B 09 2 3 A 4t 5 & SL(P<0.05) . miR-125b 49 Kk 55 &b 5] ik TAT R
#1478 [ AFP ALT Fra-GGT #9 & ik K-F £ X (P>0.05) . miR-125b #9 & ik 55 & I ak Al M55 Ko A TNM - A %, £+ A
23t FF L (P<0.05) . F a4 miR-125b 49 ROC #1258, F %9 AUC 4 0.917(95%C1:0.851 ~ 0.960, P<0.001 ) , & 4 t: 4 85.9% , 4% 714
#193.5%, %A miR-125b F= AFP £l # ROC W 2, T 49 AUC 4 0.951(95%C1:0.894 ~ 0.982, P<0.001) , RALIEHy 92.9% , 4 51 7 93.5%,
) AFP <20 we/L 89 HCC % f2 7 miR—125b #9 ROC ¥ 45 F 49 AUC # 0.889(95%C1:0.776 ~ 0.957,P<0.001) , R Hokt % 84.0% , 4%
T 871%, L5 BRAH M fo F miR—125b A= AFP 3+ 414 i JR 2 HCC B A & -Z6 06 R A

XKEER RAM FaiesE MO RNA WEEZRYES BB EerRAEEPCR

doi:10.3969/j.issn.1000-8179.20140337

The diagnosis value of combined detection of serum mir-125b and

alpha-fetoprotein for primary hepatocellular carcinoma

Duo ZUO', Yi LUO?, Hua GUO?, Ning ZHANG®

Correspondence to: Ning ZHANG; E-mail: nzhangchina@yahoo.com

'Department of Laboratory, Tianjin Medical University Cancer Institute and Hospital, National Clinical Research Center of Cancer,

Key Laboratory of Cancer Prevention and Therapy, Tianjin, National"863" Plan Clinical Research Laboratory Tianjin 300060, China;

*Laboratory of Cancer Cell Biology, Tianjin Medical University Cancer Institute and Hospital, National Clinical Research Center of

Cancer, Key Laboratory of Cancer Prevention and Therapy, Tianjin, Tianjin 300060, China

This work was supported by the National Basic Research Program 973 of China (Grant No: 2011CB933100), The National High

Technology Research and Development Program 863 of China(Grant No: 2011AA02A111), and Tianjin Medical University Cancer

Institute and Hospital Level Program (Grant No: Y1302)

Abstract Objective: To investigate the possibility of miR-125b in serum as a novel tumor marker for primary hepatocellular car-
cinoma (HCC) and the diagnosis value of combined detection of miR-125b and alpha-fetoprotein (AFP) for HCC. Methods: We detected
serum miR-125b expression of 65 cases of HCC patients and 30 cases of healthy controls by real-time quantitative PCR. Moreover, we
analyzed the significance of miR-125b and explored the relationship between miR-125b and clinical pathological factors. Results: The level
of miRNA-125b was down regulated in serum of HCC patients compared with healthy controls which showed significant differences (P<
0.05). Furthermore, the expression of miRNA-125b has no distinct correlation with sex, age, HbsAg, AFP, ALT and a-GGT, which had no
significant differences (P>0.05). The expression level of miRNA-125b correlated the difference with liver Cirrhosis, tumor size and tumor
node metastasis (TNM) stages, which were considered significant differences (P<0.05). The receiver operating characteristic (ROC) curve
analysis of serum miR-125b for the diagnosis of HCC yielded AUC of 0.917(95%CI: 0.851 ~ 0.960, P<0.001)with 85.9% sensitivity and
93.5% specificity. The ROC curve analysis of combined miR-125b and AFP for HCC detection yielded AUC of 0.951(95%CI: 0.894 ~ 0.982,
P<0.001)with 92.9% sensitivity and 93.5% specificity. The ROC curve analysis of serum miR-125b as biomarkers for the group (AFP<20
ng/L) of HCC yielded AUC of 0.889(95%CI: 0.776 ~ 0.957, P<0.001)with 84.0% sensitivity and 87.1% specificity. Conclusion: Serum
miRNA-125b combined with AFP has considerable clinical value for the early diagnosis of primary HCC

Keywords: primary, hepatocellular carcinoma, micro-RNA, alpha-fetoprotein, diagnosis, quantitative real-time polymerase chain

reaction
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FF4 e 9 (hepatocellular carcinoma, HCC ) 7E TH 5t
AR R HEZ S 62 . W AEE I Hu X 2 HCC
BEM R AEX . | RIS RN, KZHCC K
BRI R O 24 T HER I, tERE S sE T %, B
I RIZWI R 5 4F BAAE AN 5% ~ 9%, Fiad T 5%
it FF VIR AR B e BT AL, LB 2%, BAmE K
B RPibyy SRR, B AT R E A HCC ARz
F-BONFAG AN A0 . F 8= A 30 1
FNZ W A I Bz, B E R A 2 o 76 K S AR R
EARENZ . MIFHF2W HCC LLAFP R R &,
A5 K ) Uk S 2 b A S A, S A
39% ~ 65%F176% ~ 94%"* . i iF 5% Fill /N RNA
(microRNA , miRNA) ] DAAE A — i i g b i ok
J¥ 92 12 W RN T EA T AR T A B SR I A T
HCC 2 1.7 AFP Fl miR-125b A] e 5 14 3] F
W2 HCC & REPER SRR H Y. Liang 55
KB miR-125b 7 i & P HCC H4URA T, IR 2
955 3L X LIN28B 2 miR—125b Y B 4 i 48 3t A
miR-125b & 5 ¥ #% LIN28B F1 F % 4> ¥ p21Cipl/
Wafl ,c—myc Fl E-cadherin >l HCC 20 M %) A= K Al
e, AuZETRPLHCC L PR EZH2 FE R ik T
P85 miR-125b 33k T8 W A0 ¢, IFid i — R 51 Y
I A 2 S5 & B EZH2 38 53 Wt {75 538 % Al MAPK/
ERK {5538 #5401 miR—125b 1 HCC % B Wi6E , X
AT 55 IR A R RS B DDA G o X e SRR A 3 2
FELHZL2E R0 i 22 7K F B #F5E HCC P A miR—-125b,
JE TS FEAEFR LT P[RR A LB I RN, AR A
5% K SIS ¢ 6% B PCR (quantitative real—time poly-
merase chain reaction, RT—qPCR)K\l\?l)]'J miR-125b 7E 1
FE B P R % 1 HOC B 5 R N 04 i 38 v i 3
ik 3T OB Z 18] Y 22 53, 993 B miR-125b 5 HCC
i PR 97 BEARFAIE =2 [] ) AH DG 1, 64 KL I HC.C R824 1
T miR-125b Fl AFP 4 = 5 2 W [ & Pk HCC 1Y R
B AR S
1 HRl5AE%E
1.1 Frk

W 2011 4E 5 A & 2012 4F 12 A WY 18] A< g AP AE
AR B2 N TR PR HCC /Y 8235 135 FR AR 65
1], f 3 Tk 48 1), 2oV 1740, AF 4y 27 ~ 79 %, B4tk
H BT 56 %, oM T BT 518 5 fdE R X R
I 176, Ve 13491, 44 24 ~ 80 %, AL i 4L
R 52 % L LB IR AR IS 49 %, T AH P SN
AR e 22 SRR G2 F 3 L (P>0.05) o A AR
IR AT P ARSI TIBIT . HCC AR BBk
SERE FE IR UICC (26 7 B0 TNM AR vEXT HCC ZEA 71l R
R (F 1) . FRE RME R A XY 2 I8 ik,

BRI AR RAE 2 ~ 3 mL AILTRARAS , S I3
1.2 ik
121 AR 53 miR-125b 2RI [ 55 F
ABLA FRZAF] L 43510 mirVana™ PARIS™ £ miRNA
B3 &, Tagman® miRNA ¥ % 58 X 7 & , Tagman®
miRNA qPCR iifl & , TagMan® Universal PCR {51
) T (A7 UNG) , TagMan® small RNA 514 (5x) , Taq-
Man® small RNA 5% (20x) . R FH X8 4351 ok 56
Beckman Coulter 23 7] Allegra 64R 5 # 18 I &5 .
ML, £ [E BIO-RAD 2\ F] S1000 Thermal Cycler 3 i
PCR 1%, € [§] BIO-RAD 2 F] CFX96 52 I 24 5 5 1t
PCRAY. AFPIXFIIE H Roche I2Wi7= i ( AT BRA
Al ), & M Roche E170 42 A 3l H A6 2 K56 73 B AR
M. ALT.a-GGT &5 14 H 3 [E Beckman Coulter A
FR 2y ], 2K F Beckman Coulter AU5821 4= H sl 4E 4L 43
B ASCASE
122 STk HEAESUEER p9 i E R AL R bR A
J& 23 000 r/min #5.0 5 min, 43 B LT . -80°CHRAF
MIEFRAS . W 200 pL L , 1% 1 mirVana ™ PARIS ™
P miRNA UL 15 T4 miRNA . #% #8 Taq-
Man® miRNA 15 %% 5 3250 U B 54 S B RNA 306
T4 R cDNA 4% LU G BE 1) RT IR AR L 435I IA Tag-
Man® hsa-miR-125b 5|4 (5x) 5% TagMan® U6 sn-
RNA 5147 (5x) , f#fi Fl RT-PCRAHAT i 58 . & ik
¢DNA Ji7 , #% 18 TagMan® miRNA qPCR %715 1 45 1k
AT SEHE 5 22 1 PCR A, A A TagMan® Uni-
versal PCRIE AR50 T (& UNG) , 43 5 il A Taq-
Man® hsa-miR-125b 5| ¥ (20x ) 5% A & TagMan® U6
snRNA 5[4 (20x ) , miR-125b F1 4 2 U6 (45 55 )
JPHI LR 2, ARAE miRNA (941G fh 22 R e ih 42 F
EE T
123 HdEabBE I miRNA SRR A K
ANR=200 AC= AR C-IN S B Ct, H bR
CtFAINZHER Cok A [ —prA iy B AR CoE
MNZSENH CHEH, AAC=ACUERH-ACUV IR,
1.3 Gt

FIr AT Ge it 2 1 S X 40 SPSS 19.0 #7458 1
miR—125b AHXS Fek KPR H i r R o33z (8] B
7K , Mann—Whitney U K55 7347 IfL 7 miR-125b 7KV )
IR . MedCale 11.4 B A4# % ROC (receiver op-
erating characteristic ) ffff £& , i &2 IfiL 75 miR—-125b 12 ¥
HCC Y1l F1H (cutoff value) 118 AUC (area under
the ROC curve) . & Mann—Whitney U K5 56 ( 4 2H 1]
L) F KrusKal-Wallis H G (2220 18] FLED) 7347 1
{if miR—125b 5 HCC lfi PR BRRFAE 25 2 802 1] 19 4
Ko P<0.05 2EAA G 1E Lo
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1 65fHCC BE miR-125b RiXSIRARHIBERIAERE %

Table I  miR-125b expression in 65 HCC patients and its correlation with clinical pathologic data %

Serum miR-125b expression 27

Clinicopathological feature All cases(%) P
Low expression(%) High expression(% )

Age(years) 0.455
<52% 29(44.6) 13(44.8) 16(55.2)
=50% 36(55.4) 17(47.2) 19(52.8)

Gender 0.279
Male 48(73.8) 21(43.8) 27(56.2)
Female 17(26.2) 9(52.9) 8(47.1)

HBsAg 0.767
Postive 43(66.2) 18(41.9) 25(58.1)
Negtive 22(33.8) 12(54.5) 10(45.5)

AFP(pg/L) 0.054
<400 46(70.8) 27(58.7) 19(41.3)
=400 19(29.2) 3(15.8) 16(84.2)

ALT(U/L) 0.077
Normal** 34(52.3) 19(55.9) 15(44.1)
Elevated** 31(47.7) 11(35.5) 20(64.5)

a-GGT(U/L) 0.103
Normal** 23(35.4) 7(30.4) 16(69.6)
Elevated* 42(64.6) 23(54.8) 19(45.2)

Tumor size(cm) 0.006%%*
<5 34(52.3) 5(14.7) 29(85.3)
=5 31(47.7) 25(80.6) 6(19.4)

Liver cirrhosis 0.018%3%*
Presence 37(56.9) 26(70.3) 11(29.7)
Absence 28(43.1) 4(14.3) 24(85.7)

TNM stage 0.025%:%*
| 22(33.9) 2(9.1) 20(90.9)
Il 27(41.5) 14(51.9) 13(48.1)
m-1v 16(24.6) 14(87.5) 2(12.5)

*: Values are in median; **: The cutoff values for ALT are as follows: Normal, ALT < 50 U/L for male or ALT < 35 U/L for female; Elevated, ALT > 50 U/
L for male or ALT > 35 U/L for female. The cutoff values for a=GGT are as follows: Normal, a~GGT < 60 U/L for male or a—GGT < 45 U/L for female;

Elevated, a—~GGT > 60 U/L for male or a—GGT > 45 U/L for female

*2 miR-125b 5SS EE U6 45251 HFF

Table 2 Specific primer sequences of target miR—125b and reference gene U6

Primer name Sequence(5”to 37)

Has-miR-125b

UCCCUGAGACCCUAACUUGUGA

U6 snRNA GUGCUCGCUUCGGCAGCACAUAUACUAAAAUUGGAACGA

2 #R %2 3k UK 2 fd BE IR 41 9 0.342 4%, HCC 41
2.1 HCC B IME miR-125b F kK SIG K% R miR-125b 235 B B A% T8 HEXT BR 4 (P<0.001) .
(IS HCC 4053 2, FLr I i miR—125b A%t 22 35 7K F

HCC 41 1fil 7 miR—125b #H %f 7% ik 7K °F 0.494
(0.276 ~ 0.591) , %F BRZH IfiL 37 miR—125b AR X 357K -
7 1.446(1.085 ~ 1.701) , HCC 4 IfiL7E miR—125b AH %t

<0.494 VE MR IR AL, M7E miR—125b AHXT iR K >
0.494 VE R 2841 . HCC B3 56.9% (37/65) JiT-fifi
1k, HCC £ # 47.7% (31/65) [/ 98 >5 ¢m, HCC B #
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TNM 43 3] 33.9% (22/65) 1 ] .41.5% (27/65) 1 1] |
24.6%(16/65) 1 ~ IV}, HCC & i miR-125b %
Ik 7K 5 R AR | R K /N CTNM 23 01 OC (P<
0.05) , 1 55 L 4E R \HBsAg  AFP ALT . a—-GGT %
BT XK (P>0.05) .
2.2 HCC B IMTE miR—125b FEk 10 R G Fs: Sk
BAORGHIN HC.C 2H RN R R X I 2H (4 1L 7 miR—125b
FIAFP, miR-125b R4 85.9%, K754 93.5%, AUC
$70.917(95%C1:0.851 ~ 0.960, P<0.001 ) , HiIlfi K2 Wr
Il FUEL(cutoff value <0.690) , ifif AFP AL K 43.5%,
FEYE R 93.3%, AUC 4 0.715(95%CI: 0.623 ~ 0.795, P<
0.001) o BRAHKEI HCC ZHAHEHERE KT RELHIMTE miR-125b
FIAFP, H 4 7 2 92.9% , 45 544 93.5% , AUC
70.951(95%Cl1:0.894 ~ 0.982, P<0.001, & 1), Epfd
AFP<20 pg/L 1Y HCC f8 34t R A 1M 7 miR-125b
LWTHCC, H R B 84.0% , 455730 4 87.1%, AUC Ky
0.889(95%CI1:0.776 ~ 0.957, P<0.001, & 2) . /3 51%f
AFP <20 pg/L.AFP 3 20 pg/L ~ 400 wg/L Fl AFP >400
ne/L =20 HCC H 3 1ML 7% miR—125b A4 R ALHE AR 1k
HAT T (R3).

F3 =LHEEMEmiR-125b 1E 12T HCC BIFRS M R 1 RETR

1.0F
0.8F
= [
E 06F I
gl
£ 041 J Source of the Curves
r H s —— miR-125b
0.2f —— AFP
X miP125b+AFP
0 1 1

0 02 04 06 08 1
1-Specificity

1 1. {% miR-125b, AFP S HE 4 L3 miR125b H AFP 2187 HCC /9
ROC H£&53 47

Figure 1 ROC curve analysis of serum miR-125b, AFP, and combina-
tion of serum miR—-125b and AFP for the diagnosis of HCC

ek

E UL

a [

=} X

£ 041

RERN ! iR-1251

mih— D
0.2 AUC=0.889

H o~
1]= 1 1 1

0 02 04 06 08 1

1-Specificity
2 AFP<20 pg/L It 175 miR—125b 27 HCC i ROC £k /3t
Figure 2 ROC curve analysis of serum miR-125b for the group (AFP <
20 pg/L) of HCC

Table 3 Predictive performance of serum miR—125b as biomarker for detection of HCC in three groups

Controls(n=30) vs HCCs with
AFP >400 pg/L (n=19)

Statistical parameter

Controls(n=30) vs HCCs with
AFP 20 pg/L ~ 400 pg/L(n=21)

Controls(n=30) vs HCCs with
AFP <20 wg/L(n=25)

Sensitivity (%) 92.0 88.6 84.0

Specificity (%) 93.5 93.5 87.1

AUC 0.943 0.917 0.889

3 g RN BEE DI R BAE I I P AEAE B miRNA

H i, 2 W HCC 1 R T Bk & S AR R (IE T
B MRILINGE CT) , ML AFP A, LUK A 45 1 4
KIIEARIR R A 5030 . I8 ARP A A 5 58 0+
HCC W12 W, BICH g B2 25 (ESMO ) $5 e 2
BLAFP >400 pg/L 0] LIARES IF 28 fil 4 i 2 ks A, 1
AFP TR e T R PR . KA 1/3 19/)
JHIRE (A5 <3 em) 1 HCC & AN g 8 1 i 5088 7 45
SIS, R I N P sl AT VR e T B Ak 1) JE T B 2
B bR A R AR AL & . miRNA 5 3
mRNA ) 3'UTR X5 G % B AMICX 45 6, B0 5t
mRNA B B A ol B ], DX I R A S I
Bkl R E A miRNA 2 54088 5 5
Ak AR AR TS AR, 7R B B i B b R
bl ik R R S R A E T I JLAR SCHR A
O 480 miR—125b /E W 095 3L R 7E HCC 81 3

Feu e M, AN B B RNA [ fig ™ . b iAot &
miR—125b 7EIE/INAH A s RN L A B i v
Tk S H ADLE T E R HCC K I miR-125b
(R RAIFFEE A AARGE o ASHIFSE 1S Ui H I 4 1
5 miR—125b Fll AFP 4 =5 - B2 Wi 7 & P HCC i R
P AR S

AAIGE I ML AR R miR-125b J& 43I Y
miRNA, AMUAE HCC BE L URTHCC AR A
TE HCC B TE th W RIRE A TE , HRIB T, AHE
S 3 70 HF I3 miR—125b 5 HCC I RS BRASFAF 14
KF, K HCC LA IME Y miR-125b I K8 5
TNM 433 i #4056 (P=0.025) , 3 12k miR—125b K&
A BT TNM 2 #3278 HCC 5 2 Xk 45 57 B2 A
TEAMERSI T RENE . IR AR =5 em AR ELA2<S cm
43 W20 43 M % B0 R AR K/ 5 LT miR-125b
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eIk 1 A (P=0.006) , $2 7R AT AT B T HE R 75 G

AWK/ A A T RS £k 43 5 2 537 & BR

LT P Y miR—-125b 19 3k 5 AT Rk B 25 40 ¢

(P=0.018) . 7F Ifil ¥ 412 Wi HCC J7 1fi , B 7 A )

miR-125b R 1 85.9% , 45 F P H 93.5% , AUC=

0.917(P<0.001) , i 11t ROC 1 £k # 5 1fiL 35 miR-125b

2235 1Y I PRA2 Wi it FEAE (cutoff value<<0.690) , B 24

miR-125b A XF % 35 /K 3F 24“<0.690 7] % [& A

HCCHYTTRE, BAPhASIN AFP R AHEA K 43.5% , i 57

4 93.3% , AUC 4 0.715 (P<0.001) , ifl £ miR-125b

5 AFPBRAAGIN , FI2 W HCC 1) R BT i =

92.9% , 5 LM KL I AFP 45 S EA LIk A R &

93.5% , AUC 2} 0.951(P<0.001) . 7E AFP <20 wg/L ¥

HCC 3 1l 7 miR-125b 2 Wr HCC 1Y R i 1t N

84.0% , F# FE N 87.1%, AUC 4 0.889(P<0.001) , $2/R

i3 HCC £ 17 H miR—125b ARG A B AT L

RIMIE AFP <20 we/L 19 HCC 5 2538 1o 1M 7 27 0 45 1)

2% TR A I miR—125b F1 AFP 46 7] 45

2 W R & P HCC 1 R Sk Fn Ry S, % 2

Ji &M HCC BA WG IR B . AU

) TAE ARS8 bR A i i — D B UE A B9 A5 1

B 2518, I 38 3 WK HCC BB 3416 )7 /i s I3 A )

miR-125b R kKR A A 25, e HE A

A DAERIRYY B S bR . il HCC B TS

N R — PP R B R E WA RKE .,

miR-125b 1F > HCC iy #9 J A y MIL A e &2 4% HL

AN, B — R miR-125b 7E HCC & 2E &

TFAYYE R, 75 B2 miR—125b XF HCC AYI2 I8 | Wi K236

Y7 07 T R AR I VEH
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