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Abstract

Objective: to detect the level of MFG-E8 in serum of patients with liver cancer and its role in liver
cancer. Methods: ELISA was used to detect the level of MFG-E8 in serum. Molecular cloning was
used to construct MFG-E8 eukaryotic expression vector. MTT assay and Migration assay were used
to detect the proliferation and metastasis of HCC. Results: the level of MFG-E8 in patients’ serum
with liver cancer was significantly increased, which has a good value in the diagnosis of liver can-
cer, and is positively correlated with the level of AFP. Overexpression of MFG-E8 can promote the
metastasis of liver cancer. Conclusion: the level of serum MFG-E8 in patients with liver cancer is
high, and it can promote the metastasis of liver cancer.
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B R FHER A M5 H MFG-E8/K-F KRt AR H{EM . J7¥k: ELISAVAII 135 H MFG-E87K
By AT REMEMFG-ESEZRIEFH A, MTTH:HIMigration assayik 2 BN B A &% /EH .
258 ERAMEFMFG-ES/KFHEA S, MFEZHAEFAREFHME, HMAFP/KFEREIEMR; i
FRIEMFG-ESRBLIEER . &it: ER AMBMFG-E8/K AR, HEHTEER, MHELCKAESE
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1. 518

JFF 988 2 B i LRSI ek e, FL BB AE IR P HESE = [1] [2]0 7ERE L4, s W 3 Bk
AR FEH AR ME R ED3]. AT, KZHEFHEELSHN CL0 T, AR BT 14E[4]
[5] o 055 I 75 5 I 375 5 AR AR ) FFF 8 A 2 26 0 b A6 %ot 9 RS W AT S 2 3 I3 IR R 11 AFP K
FE R M s AR 2 72 R [6]{H A2, AFP 12 I T e 1) R v ARe e 1 L 60%  A1T80% 4245 (7] [8]-
R, SR e AR S SN E L,

FUAR Wi ER % B2 £ KT 8 (Milk fat globule—-EGF factor 8, MFG-E8)/& — £ DhREMiE 1, HmE KM T
ANERFLE BRI, RS BRI T R EEAEA[9]. MFG-E8 fFLE T ME. K. BE. BEME.
S [10], BAREEZRE O A11]. M HA[12]. FET-40E RS [13)11E . &It KRB EA 4
P AR I JORE I N I [14] [15]. MFG-E8 "] 23034 B, AE4H RS F2 3 H T K i 2 [16]. B 7T
KW MFG-E8 FHE 2k e i) b j 18] 5T A (EMT) A ies B 2540440 [17] [18]. dpcileiff 7 K ILPH T MFG-E8
A PR B AL FE[19]. HAE, MFG-E8 7 A M3 A /K7 B HoAe e AR F v R 2 .

TEIXGRIRSCH, FRATH J6H ELISA J gl s A s MFG-E8 /K, [FIl 4T ROC HiiZk sy
Froh 7t A s 2 W . b Ah, 3RATHA 8 MFG-E8 ki, Jfik— 78 I 40 fu bk HepG2 Pk 7t
of JrF e S B AN R AR
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DNA maker 1§ ] Bio-Rad A% . 54 Invitrogen A 7] & %. MFG-E8 —#iJlJ[d CST A d]. MTT IHH L
LU E A\ . Transwell /NZE I EH BD A+ .

MFG-E8 it Rik kit &

7t Pubmed L [iAH MFG-E8 %:[X CDS /¥4I, #i#fs MFG-E8 XK CDS /74w it w5 ¥(514)
1F:5-CCCAAGCTTATGCCGCGCCCCC-3'; 5| #) 1R:5-CCGGAATTCCTAACAGCCCAGC-3'; 5l #
2F:5'-CCCAAGCTTATGCCGCGCCCCCGCCTGCTGGCC-3"; 1% 2R:
5'-CCGGAATTCCTAACAGCCCAGCAGCTCCAGGCG-3), LA HepG2 4iijfi cDNA MM, #4T PCR 44
I MFG-E8 £, BgY). #EH:E] pcDNA3.1+#k ik I, 2 w1 P MFG-E8 i 3832 i ki A4 i 3y

MTT ¥ 8 40 i S FEL e 70

MTT %, REMEME 2 B E i Vs, o S PR L B Vi g (R0 5 732191 o 175 4 M EEL T 8 A Ak 35 31 8 ot
AR MTT I8 FUAARE TK R & A ——F 4, HUTie /e gn i B, 1 ZE40 Al A B 1 40 i HL
T FR R DTE . BOR A K IR 4 i, ehh 3 48 FLANMRE F24R R, AL 500 ml i &k, BT
37°C.5% CO; cell incubator #1557 ; 40 Ml B J5 Hofil & [ 1A 3] 80% /45 , kIR % 4 MFG-E8 i F ik ik,
AN[FIEF 1] £5.(24 h, 48 h, 72 h) I 200 pl () MTT TAEM(HKRE N 5 mo/ml), 4k8:855% 4 /s s BiE e
LI 2 ml dimethyl sulfoxide( - F & AR, DMSO), HIHEIRFE RS, LUE I € 45 5 BokL B 4 oe 0%
fitt, FABGFROGNE ODszo DG EAE . IR h R SRR WE 3 N EE MR FRAL, HEIHAT 3 K.

Migration assay il FFE #2681

Migration assay #&F Boyden transwell /N %R AT SEER 1) o Ke AR AL /5 A 3 6 FLAR T, 554 i i
HEERIL 80%% 90%H , WERTH N MFG-E8 JFify, 1EA[FIRT [ Sy L4 i; 4 E T 15 ml &
OV R PG L7 PR 55 7 VR C ) — 52 A A R A T 24 AL 26 N 500 pl 5 10% I35 1R 15 77K
1 transwell /N5 E] 24 FLBH, A# transwell /138 JEE 3 M4 i 1) T 3% 98 . DABEFLAINA 1 x 10° 4
I transwell N E== . AEASEIN TR S ECH transwell /s, B 4% 2 BEH BEE 2 15 min. SR )5
BT S5 R G 30 min, /KRR R 2R SR, /N0 EESE transwell /N2 BLTHIF4H 0,
W E IR, RS transwell /NESNEAUAA . SoitiEid L rdn e .

GikFE T

KH SPSS17.0 A #AT G it b B . B TR DI B Rt ZE R R . & MFG-E8 7K-F-H1 AFP 7K
SERH t 6 5. ROC ih 2243 41 ISk 7 L7 MFG-E8 X 2 Wi . P < 0.05 FR At %m L.

3. SKBHER

FFER A MLE MFG-ES K= L EF L MiE

TR MFG-E8 78 A Mg 7K, FRATCEE 1 30 g e A A AR IS, H ELISA
WAEAL I MIE H MFG-E8 /K. Z5 IR, SxfIAIAHEL, PR A MG+ MFG-E8 /K1 B & & 1 fi
RANE 1(a). Ak, AT IRUEMTE MFG-E8 X W A RIS Wi i, FRATHELT 7 ROC Mizk i, 45
REoR, AUC A 0.987, KEIMLIE MFG-E8 X iHE iz Wi B A 1R & B (B 1(b)). RN ROC #hk
TR B LG MFG-E8 X i 12 WUk It FIRR 7 14 43 30l Ay 93.3% 11 90%:; HaZ2 Wi () cutoff {24 11.95, 95%
BEASIX[E 4 0.967~1.006 (& 1(c))-

FFREmR A MLE MFG-E8 /KM AFP KE 2 IEAMA%

HliaEE AFP 22 W EEZ8r 2 —. N 17— BTG MFG-E8 XJ @2 B e, AT TH
JH 05 N\ L3S MFG-E8 7KV F1 AFP 7K-FHEAT A 20 AT . BRATT 8 S Al 30 il i s A IfLi MFG-E8 7K
PR ARP KB 2(2)), AREREATAHIME T . 45 R B RS A LG MFG-E8 JK-F-AI AFP 7K1 &2




Lo ROC Curve
= 80 sk ok ' J_,—'J /
§° 0.8 1 /
= 60 /
g £0.6 1 /
% 40 = V4
2 pre z /
O 207 8041 /
B Jeee
= /
0- ® 0.2 //
000 02 04 06 08 10
1-Specificity
(a) (b)
WiH MFG-E8
AUCTH 0.987
95% {5 X 7] 0.967~1.006
PfH P <0.0001
U (%) 933
(%) 90
Cutofffi 11.95

(©
Figure 1. The level of MFG-E8 in HCC patients’ serum and ROC curve analysis. (a) ELISA detection of serum MFG-E8
levels in patients with hepatocellular carcinoma (n = 30). *** < 0.0001; (b) ROC curve analysis of the value of MFG-E8 in
the diagnosis of liver cancer; (c) ROC curve analysis of the value of MFG-E8 diagnosis of liver cancer related indicators
1. MFG-E8 7ERTE R A MLE 7k E R EH ROC BhZ% 434, (a) ELISA A#MIAT RS A ILE + MFG-E8 7KF(n = 30).
***<0.0001; (b) ROC HhZk 534 MFG-E8 XtATEISHIHIMNE; (c) ROC HiZk 534 MFG-E8 X AT RIS INE AR K HEHR
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Figure 2. The correlation of MFG-E8 and AFP in HCC patients’ serum. (a) Serum MFG-E8 and AFP levels in patients with
hepatocellular carcinoma. Detection of serum MFG-E8 and AFP levels in patients with hepatocellular carcinoma (HCC) by
ELISA method; (b) correlation analysis of serum MFG-E8 and AFP levels in patients with hepatocellular carcinoma

2. FHEfRAILE MFG-E8 KEF1 AFP /K2 IEHEX . (a)FFEHBAIE MFG-E8 /K71 AFP 7KF. ELISA SE#
FFFEfm A& MFG-E8 7K 50 AFP 7K ; (b)AT#Ef R AL7E MFG-E8 7K1 AFP 7K AR X 14 5347



IEAS(E 2(b)), HEAMHERNGIHE L, RUIME MFG-E8 /K-F ] LLEtA AFP /K-FRi2Wi T, waE
BRI IZWR AR — .

MFG-E8 B % BRIt 8 K HAE B4tk HepG2 HRiE

TS RN T i MFG-ES8 fEHE FFZ iR . N T B 5t MFG-E8 FEF R EH, AT
oA MFG-E8 HAZ MR, 15k, FRATRIHRE RS, #47 PCR RIS, 7EFF@AIIE HepG2 4y
U MFG-E8 JE[H . 45 E/R, 7EARFIRGRJGREE, 5149 2 #n] LA Bt A MFG-E8 B:[Al, 1514 1 44
RN B(E 3(). Fk, EATEHASIY 2 31T PCR #IEH MFG-ES JENHHATHREY). &R
pcDNA3.1+#Mk |, G AR . N7 W5 MFG-E8 fEiTE F1EH, FRATHME I 1 MFG-ES Ji
R Je T 40 bk HepG2, I6iE L3k /K F . Real-time PCR il Western blot 45 4t i 7k MFG-E8 7 A3 41
itk HepG2 miIh#is (B 3(b)FE 3(c)), N F—DIjRef et 1 Aehi.

MFG-E8 X} FF R4 ik HepG2 £ KAEH

iR S ST PR R A 2 — o N T TS MFG-ES FERTE HVE T, FRATTE ek I MFG-ES X T
TEITEAE ] . Y MFG-E8 JG £ AN [EINHA] 25 (24h. 48h. 72h)iEAT MTT 246, 459 7R, MFG-E8 XfiT
AR IR 4). N TSN MFG-E8 XfAFEIBFEIMER, FRATHRIAT T P B sk
o 5 MTT LIRS R —80 ~PHRow B K RS0 45 SR B MFG-E8 X T £ KA A s mi (B 4(b)).
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Figure 3. The construction of MFG-E8 eukaryotic expression vector and expression in HepG2. (a) MFG-ES8 target segment
fishing. Two pairs of primers and different annealing temperatures were used to obtain the target gene; (b) Real-time PCR
was used to detect the transcription level of MFG-E8 in hepatocellular carcinoma cell line HepG2. *** < 0.0001; (c) Western
blot detection of MFG-ES8 protein in hepatocellular carcinoma cell line HepG2

3. MFG-E8 EAZFTRI19E R A AT R 4Rtk HepG2 Fi5kik. (a) MFG-E8 BRI ERFIEL. RS SIHIATEIR A
RESRFIBVE REE; (b) Real-time PCR AT E24AEHE HepG2 B MFG-E8 ¥53R7KF. *** < 0.0001; (c) Western blot
& M AT R 4B AREE HepG2 A MFG-E8 AKX

MFG-E8 {& kT 40 itk HepG2 #BAEA
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Jib 8 5 A A IR SR R IE 2 — o B2 R ORIRATIHE 7T MFG-E8 X T 40 i bk HepG2 #4545 . RIlJR 5k
U620 MFG-ES8 123k i 4otk HepG2 ¥4 (& 5(a)). AT HE—EHiIN MFG-E8 %t T % ZH i kk HepG2
HRAEH], JATHBEAT 1 Migration assay . 45 R [FI B MFG-E8 (L1t i 4l & HepG2 #:#% (& 5(b)).
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Figure 4. The role of MFG-E8 on growth of HepG2 cells. (a) MTT assay was used to detect the effect of MFG-E8 on the
growth of hepatocellular carcinoma cell line HepG2; (b) and the effect of MFG-E8 on the growth of hepatoma cell line
HepG2

& 4. MFG-E8 XfRT R ZBAaHK HepG2 AR . (a) MTT JA4LM MFG-E8 X ATEE 4AAEHR HepG2 £ KAER; (b) TR
PERZ A SEER ST MFG-E8 Xf AT R 4BRatk HepG2 £ K1ER
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MFG-E8|
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Figure 5. The role of MFG-E8 on HepG2 cells metastasis. (a) The effect of MFG-E8 on the metastasis of hepatocellular car-
cinoma cell line HepG2 was detected by scratch test; (b) and Migration (assay) MFG-E8 was used to detect the metastasis of
hepatocellular carcinoma cell line HepG2

5. MFG-E8 {R#HATE LML HepG2 M IEM. ()XIIRSLIHM MFG-E8 XAFRELMAEME HepG2 #%#A1EM; (b)
Migration assay #ill MFG-E8 3Tz 4Rtk HepG2 4575 1EH
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4. ¥1ig

JFFAR R B L S g, FLAE T 2R SR ME R TR HE A T B[] ¥ 2 0 9 3R A e 1 R 2 W R R
J7 Rl B R G B E TR R I[2]. e NIk, BEAHEENRE T BRI E R IE. FlhEALE
Wi P B R 2 —, HR, HREEMRERIAC7]. Bk, S48 m R B ARy P 1 5 Ar &
Yt B2 Wt B, FUIEBREE 2 A= KK 7 8 (milk fat globule-epidermal growth factor-factor 8, MFG-ES8)
e LI B AN it =R ) AR R AL AR 20 [91. BB MFG-E8 & N-Ri & A 5 S Ik 51, /&
MFG-E8 7 B A HI 4 [13]. MFG-E8 | {Z AF/E T AR S ARG B, W R B2 A YR, Wi
SAG U2 B MBI AR R T A IR B L G e VR4 RO 1 980 S B AR FI[10] [11] [12] [13]- B 723K B MFG-E8
AT kL Mg R BB R R R RE[17] o BT 3R B MIFG-E8 i 3t U S5 A1 7L I R B AN 4% A5 [ 19] . (1
&, MFG-E8 7E i A ML th /K- RS iz Wi e i Fe Fr BL A MFG-E8 72 JH-i A FH i RIS 2 .
e cE Y, AT AT R IR A LS MFG-E8 #iAM s, H ROC HiZk £ Wi MFG-E8 X} /i
EARIFH2BNEAUC = 0.987; UMl 93.3%; 45571 A 90%; cutoff /H4 11.95). ttak, FRAIH
& MFG-E8 1 3Rk i R - 7E I A i HepG2 miTh#R 1A . ThagsLihR ] MFG-E8 {2t H e M## .

FORARZ TR B, R I 2 R TR B 2 e e i N IRAS FETE . AFP 2 P2
(P B bR 2 —[13]H A2, TEVF 2 500 FH AFP ZK-F- 7} 55 [8] , AFP 78 i 12 I o 5 Al 80% [ 7] [8] -
DALt -8 S g b RS S 1k (2 Wik s e v B AT TR B 8 A I3 MFG-E8 7K1 B & FF &1,
B35 ROC kiR EA RIFMiZHNE, HArRHIRT AFP, R MIE MFG-E8 w8/
LW R ARz —.

NT W MFG-E8 XFRFJEThREREM, FRATH JeME MFG-E8 It RIAFRL, I H R IhEE YL e 41 i
HepG2, Fikmi7K-F-] MFG-E8 (& 3). MTT S50 AT 5 B T il S 36 #858 BH MFG-E8 X JHH-i 14 4 g
FERA R, X MFG-E8 {2k FLIR G 5E 45 A — 2 [19], W REZ KN MFG-E8 AN [A] 1) e b H. 1)
REA—FF. #E—PRTIRELI R, MFG-E8 ARt iHmEf ERH, 45T MFG-E8 {7 i
¥F[19], UERH MFG-E8 3R i AT 2tk (Hig, MFG-E8 (il AT 6 FE 1115 5l i S Vel o 1
U ARG R, REATAR SRRy, SSEARATE— P 7.

M, EREISScH, BATSZESE BAEY] MFG-E8 #ERTER A IMIE s &ik, B e A R IFH
CWIE S DR MFG-ES8 (it IR 8%, 1Mo AN 5 JiJe 1) 33 5 R
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