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Abstract

AIM: To detect plasma levels of human leukocyte
antigen (HLA)-F adjacent transcript 10 (FAT10)
mRNA in patients with hepatocellular carcinoma
(HCC) or colon cancer (CC), and to assess its
diagnostic value.

METHODS: Blood samples were collected
from 70 patients with HCC, 60 patients with
cirrhosis, 64 patients with CC, and 64 healthy
volunteers. The expression levels of plasma
FAT10 mRNA and o-fetoprotein (AFP) protein
were measured by RT-PCR and ELISA,
respectively.

RESULTS: The positive rates of FAT10 mRNA
in plasma of patients with HCC, those with
cirrhosis and healthy controls were 72.85%,
28.3% and 12.5%, respectively, and there were
significantly differences in the three groups (P
< 0.05). High expression levels of FAT10 mRNA
in HCC were related to TNM stage and lymph
node metastasis (P < 0.05). The positive rate of
FAT10 mRNA was also significantly higher in
CC patients than in healthy controls (P < 0.05).
The up-regulation of FAT10 mRNA in CC was
closely related to Duke’s stage and distance
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metastasis. FAT10 mRNA had a sensitivity
of 66.6% for diagnosis of AFP-negative
HCC. Furthermore, the FAT10 mRNA had a
sensitivity of 68.8% and specificity of 79.8% in
distinguishing small HCC patients from non-
HCC individuals (cirrhosis patients and healthy
controls). Combined AFP and FAT10 mRNA
detection could improve the sensitivity to
84.4%.

CONCLUSION: FAT10 mRNA is a promising
serological marker for HCC and CC. Plasma
FAT10 mRNA and AFP protein could be
combined to improve the diagnosis of HCC.

© 2015 Baishideng Publishing Group Inc. All rights
reserved.
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BH: AR P AL E @B RFATIO
(human leukocyte antigen -F adjacent
transcript 10, HLA-FAT10) mRNA & ik /K-,
T4 Ho X T S A 25 W 5 04 14 T AAAL

Fik: WETOBI AT 6046 AFAEAL . 6445
45 ) S Fe 6445 f R AT R F ey e, B R SR
it 3% 56 & P CR(RT-P CR)Ae B B oK 3R 2
(ELISA):#MFAT10 mRNAFF & G
(a-fetoprotein, AFP)%& & #9 £ ik K-F. KA
SPSS21.04% 3 Ak Ak S AT 2L HE - #7.

ZR: FATI0O mRNAEM &, AL, 42
B3 PR LR P A4 PR Rk 5 F] A T72.85%,
28.3%A712.5%, = Z 18] £ 5% %% (P<0.05),
B Rk 5 AR TNM Y 1 B B 25 58
%(P<0.05). FAT10 mRNA 7 4 1 J% 04 Fa bk
Fok R R & TR BAL(P<0.05), H B
P E LY LB EDuke' s 2 Foik 4 4L 48 %
(P<0.05). £ AFP AT & P FAT10 mRNA#9
Bl RAE 466.6%. AT 5 AR % AL (AT
AR A FofiE B 40) L ART, FAT10 mRNA#) 2 44
JE 5 68.8%, #5 5 E 479.8%, BAAFPE A
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FKHER: PR, %50508; FAT10 mRNA; FRRER;
SEH 5t E B

BDIRR: A ART-PCRF & #2ELISA
Tk AT R S, A, &
Bt B4R ¥ PFATI0 mRNAF 7 &G
(a-fetoprotein, AFP)#9 R E. 45 R & FITIZ A
415 5% PFAT1I0 mRNA & & ik, HFATI0
mRNAZE /DTS . AFPIM AT R LA —
AL A, B, FAT10 mRNA#) sLAf
FIRAFETRAL THEMEMEN T
W AT Ay, S e AT R AR 4 B 6957
LA — = ey ha.

KRBT, S, BRI, SKIDIA, BIEA, £ 5K75. FAT10 mRNA
B ASREESMRPORARZEINE. BREA
ELZYE  2015; 23(36): 5775-5783 URL: http://www.
wjgnet.com/1009-3079/23/5775.asp DOI: http://dx.doi.
org/10.11569/wcjd.v23.i36.5775
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antigen-F adjacent transcript 10, HLA-FAT10)
mRNARL T AF65 Jetafk [, T B E 4 ZUH
M E A ) (major histocompatibility complex,
MH C) 4 i X 38 1 A o, BARHLARIFIX, Htt
M54 FAT10 mRNAE R T E R
{0k 7B BUIE (i TR RS N3O E: T0N kg =)
MAD2Z 541G E FE, MAD2) 7% I 5
gt oA Fase A 2L B R, FATI0
mRN A RJ I 75 5 40 0 A R0 G (AR ANFR e
1 2 5 &0 R RSB Rl F--a(tumor necrosis
factor-o,, TNF-o) LI RE, 1M YL iRAFa e M n] A
2 S EUMR L LR BT AR DGR I8 R AT
J2FH A 193784 T 0 5L TR 1) SE A% H R o5
e H i 4 2372 e R K 306 1, KILFAT10
mRNAZ AN m R IA S . FI AT
EARPT TMCMOFIC AP2ZEAE AL IS Wibr &
VIAE S 12 W v 1 LR AR (L A e gt
UEW], FAT10FERIFE S MEIAEE T (e F 45 B
[ L T 2R IA. AR, LK T FAT10 mRNA
FIE K CA B mT 5 AR S I e A0 285 e 1 — o
Mg 2 Wibr & B AT ARG 07, AS2560 H 11
72N sEFAT10 mRNATE L3R o kK1, 1F
i HE R 2 WA

1 #RRT5E

1.1 A 7051 FF 9 . 6445145 f7 9 2K 19 2014-06/
2015-029 FE 44 N B & Bt JIFHH A RLFL I A6 A B
R B, oy IR 4 B PR AL £ 2 60451 g
FREAR K 3 64151 3t HE. 70451 98 v 55 51451
21941, Eik54.03% £8.93% . KT I
HHEATTNM 1, 534 F Child-Pugh /7253
1T IR D RS> 0. 45 s S 5338101, 2641,
FU853.55% £6.56%, i HDuke's /i ik H#EAT 73
W B 4 e A AR WSO I 8 R AT RO
BbIT, BARGWRELES. T S5 NEE
B R, AR B R4S B L A v
TRIzolik7fl, £ E InvitrogenA F]; KAMr ok
FETFUV-24501, A Byid A F]; RT-PCRIAA
&, HA&TaKaRanwl; HWEERFATION 15|
Y&, WESIENGAPDHY ¥ 51 E H
AKTaKaRa/y#]; AFP-ELISAXF &, Novatein
Biosciences, Cambridge, MA, 02138, USA; 96
FLAEFHR1XBIO-RAD680, 3 [F Bio-Rad /A .

1.2 7%

1.2.1 HARE: FARANREZEAINS mLib
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JA B ki B FEDTA-PUEEE N, SLEIE R T
3500 r/min, 250015 min, 433 AR B0 A,
-80 ‘CUKFE P4 H.
1.2.2 %8t % K2 FPCR: (D)IREUERNA: H
TRIzo A 7 A S BT . &5 . ALk
HIE 5 5 B ZE I 2K P R RN R A e
THRLIAS RN AT ERE, 5 A 550050 1E 1.8-2.0.2 [H]
Wi B AT IR B RN AL RLAF; (2)00 % 5% & Ak
cDNA: 4% 8 f 7 670 S U B . OB R
910 uL, N Z6A% 42 °C 2 min; B 5, 76 Fid
B FEAE AT CDNA R A N, R SR
FHL20 pL, M A 437 °C 15 min, 85 C 5s;
(3)3L 2t EPCR: B HUSYSR Ex.Taq
RFNREA GRHEATRT-PCR I, % HERT-PCRIR
PG P HEEE. PCRIRM AR R N20 ul, L4
2 uLFEASCDNA, 0.8 pLiE. & 5I1#%(#1), 0.4 uL
Rox reference dye (50X), 10 uL SYBR premix
Ex Taq he, 6 pLERNAJE/K. PCRY 46 1F R
95°C 305,95 °C 55, 60 °C 31 s; #4T401PCR
TEIR; ()P 455 B PCRI N 45 7R 5 s e
thak. UL 25K GAPDHAVRIE, A REA Y
wElFL, FEE RGP E L HIRE. 15
2O IR R T FAT100] 85 DN A AR X e ik
&2, ACt=FEiCt-IZCt, AACt = ACt-(BHL
FH P 6T RERE i CHSME - ZAE S I N S CHAE).
1.2.3 ELISA#]: SEI6 FT AR 2 (L ARtk
fL FEARAL, AL E AL, MR AFP-
ELIS A& Ui H AT #AE. St 45 W,
I 96FL ARSI HH A3 FLAH B A B AR A
HE 22 AR il 28, @ O RnARdE S IR B A T
SRR AR EE AL

Beit 3 AbFR N FISPSS21.048 i Wk,
J7 K8 755 W 440 2 [BIFAT10 mRNARH 3%
AR 72 e, A FSPAT 2 W 77 S R R
S HTFAT10 mRNAMAFPE A2 Wi .
AFPE A& 7R DL A7 2019 2 17 30 R o,
FAT10 mRNAAHX %35 Emean £ SDE IR, P4
)35 %5 EL R ARG 36 . WilcoxonFRAR 6, £
Y 18] F AR FH 7 22 0 M, Kruskal-Wallis#R RS
36, BUMAS 36:P<0.05 M 22 7 Guit 2 L.

2R

2.1 SEEF R K E FPCR FEARCHE<32R, FAT10
mRNAY 1 il 25 5 S HY, W] L&A 3 16 5k
REL B, FEAREZVELE, IE/ 2 g, 15
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Wi £ 88
Ren% % ILFAT10
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R E A
%, m &5k
B k. LinF &
IFATIO R A %
5 4w 0,46 3R 8 40
Wy E 18 RS
o 18 ER AR X &
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GSK3Bi 248t
FF & 4m 038 74
BT FeNAZ.
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1 EBFATIO mRNAYIBHRZFIBRRERL. A: §HeHhZL; B: IaffihZk.

& 1 RT-PCRS |45

ER =27 P E bp)

FATIO mRNA i35 1#): 5'-CAATGCTTCCTGCCTCTGTG-3! 297
TI53 4 5'~-TGCCTCTTTGCCTCATCACC-3'

GAPDH 153 1#): 5'-ACCCAGAAGACTGTG GATGG-3' 138

NS 1#D: 5'~-TGCTGTAGCCAAATTCGTTG-3'

GAPDH: 3-BEREBE IR SR

fifiR FE S B IR R A — 2, W R R Ak
R At = (B ). Ce>320F, 33 2k 2 A M
WIRZR, v H I JE R [ 1 3R 0.

2.2 FFJ% &% ¥ FATI0 mRNAZAFPE &G
FRRF RS AHIMIKFATIO mRNAT
BHPE K F NT2.85%(51/70), FTRELL . fd R
LMK FATIO mRNA K PH 4R IE 555N
28.3%(17/60)F112.5%(8/64), =# 2 [a] tL#¢
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5 B A G5 L (P<0.01); HF 455 )
EFREALLL(y* = 21.29, P<O.0)FIEH (" =
32.19, P<0.01) L A B3 2 7, HE
215 fgk HE 2 be e 2 B G D R G T 2 (o =
242, P>0.05). 32L'FAT10 mRNAFIFE XS ik
B HN6.83+3.37, 2.14+0.70. 1.08+0.46,
ERF G R L F = 27.20, P<0.01)(F2,
2). AFPERHAMEMRE . FFEth. fEmAmx
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R 2 FATIO mRNAFIAFPEBESBRIXNTE

FATI0 mRNA AFPSRE (ng/mL)
Bax il " Tl B PEIAEZR (%) 2744 MIQR)
e 70 51 19 72.8 6.83 +3.37 99.15(19.71-270.16)
FH@eE 60 17 43 28.3 2.14+0.70 29.08(15.57-51.24)
EFBAE 64 8 56 12.5 1.08+0.46 11.11(7.01-20.54)
BhpmE 64 38 26 59.4 4.04+3.33 =
AFP: BBI6EB.
P<0.01 2.5 FAT10 mRNAZEAFP I LA 55 Ao 55 69
Pl e p<001 ik TOUUF A B AF P RE FF 1861, /N FF A
5@ T 1641, FAT10 mRNAZEAF P4 g v A/
Swor W9 54 12B0R L BIFAA B, 2 WIFAT
iZ% mRNAXT AFP A4 & A e B A B 22
Z .| _P=039 .
Z 2.6 FAT10 mRNAL AFPHE A4 I 58 699
E | T == e | WA SRR LN B S
00— ; . A e, AT SR ICT AT L R B DA 2 R A

2 FATI0 mRNATEZLAMVABNIZRIZNIE. 1: P, 2:
JFREALAR, 3: 1A, 4: S5t

1EKF(ng/mL) 73 51 5£99.15(19.71-270.16)
29.08(15.57-51.24). 11.11(7.01-20.54), =& 2
H 25 BA SR, HEH R &RET
FFRE AL 2R IE 5 413" = 45.82, P<0.001)(£2).
2.3 & H R FATI0 mRNAZE KT 5k
FRomBE B A Z A6 % & 7000 B VR
FERE R A B S a2, BB R, FAT10
mRNA M =Rk 5 e 8 . M.
LB 98 995 B B ZY I A 0 B L AB L L
J K/ Child-Pugh/r &%, /-G Ao
FRILTEF(P>0.05), M5 HFRETNM (=
8.47, P<0.05). LB B EM (= 5.44,
P<0.05)(#%3).

2.4 FAT10 mRNAZ 45 &% o P o &
KBS\ R A AE G K B SR AFATI0
mRNAMIX R IEE H4.04+3.33, FHPERIEZR
H59.4%(38/64), Sl FEA LK =R HA ¥
G827 X (" = 19.05, P<0.01). HI=H &K
MR, FATI0 mRNA £ LK 545 e
BE MR MR MR EAR . MR AR
JE TG 2 2 A 95 (P>0.05), 15 iR Duke's 7 1
(> = 5.63, P<0.05) Fm AR (= 6.05,
P<0.05)(%2, 4).
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. KRR [ PR AR 1L $E25 ng/mLAE NAFP
Il FE S, AFPX 2 W R BUE N72.9%,
FAT10 mRNA5AFPE (W & A 12 Wi i e ]
12 W R BUE R 2£85.7%. /N AFP
LW R BUEAL N37.5%, BAEFATI0 mRNAR
B 2 7 25 84.4% (3K 5).

3 171E

1Z % (ubiquitin, Ub)# 1 Goldstein?E 19754F
MO 43 B H Sk, AT 76 R R AR A K )
o FEORSF IR —F A 1, 7E A% A v 5 3 A
FERY. UbTE V740 2 Fh A= 1 2 ik 75 40 40 P
AR . AT, IR E S, DNABE
o % LA R R v R A AR, AT
BE 57 2 S ECB IR 0 R AP R I
FAZ YA i R A E 5 U b FI RS REAR I 1)
NS FERARR, BIRUbR R, H3 B AW A
MV ZE % UbZh #3E ER 4 XKk (ubiquitin domain
proteins, UDPs)F1ZEUbIE1M 2 H 5% (ubiquitin
like modifiers, UBLs)* >, HrFUDPsfUFR
RRAD23. Dsk2. ElonginB. Bagl%s, L)
HUbKUbEMiE AR EEHA 454, UBLs
RFEWHIAISGI5. NEDDS. SUMO%Z, HA
[ U b B Bl 3R i [ 8 11 45 # 3, 705 S
El. E2. E3[GMIMEH T, nrid i CoR o iU H
AIRIEH 5K E AN 4G, dhmiiaEgni
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miREE
BT AN
8 % H AR A ] AT
5 o 45 S S R
FAT10 mRNA #3
FEW R,
5L, L
J& A B R A FE I
o1& R I 0% &
F&, L RA
TG AR E D
B ARG TR
B F.
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R B IIRPEVRIALZRTIN

(=l

7 3 FATIO MRNARIA SRR IRRRIESHEN X R

FATI0 mRNA
IRERREBERE n IS I V1B PE
Fh(Z) 1.543 0.214
>50 45 35 10
<50 25 16
143 0.489 0.484
3B 51 36 15
58 19 15
IPEBER(em)
>5 32 25 7 1.432 0.489”
>2K <5 22 14
<2 16 12
HBsAg 2.185 0.139
+ 56 43 13
= 14 8
HCVAb 1.5645 0.241"
+ 12 7 5
= 58 44 14
Child—Pugh%» 1.802 0.406%
AR 36 26 10
B 20 13
C4 14 12
TNMZE] 8.470 0.004'
II+1V 48 40 8
[+11I 22 11 11
IMEIRE 2.944 0.229
= 15 12 3
) 39 30
1" 16 9
PR ETERE 2.952 0.086'
=l 51 40 11
Vi 19 11 8
BINEEER 5.440 0.020
=) 22 12 10
7c 48 39

"Mann-Whitney U test; >Kruskal-Wallis test; HBsAg: &BUFFSRETIER; HCVAD: IREUFFISREHA.

FAWI AT S, TEMR R A R Rl 7 v g o B
PERP. FAT10/E NZRUbKIEN — 7, hiE
90% (I T L2 rp ik, [FB, FAT10
mRN AL K ILAE 5 M i e 70 £ P AR Tl R
Gi R 2 p A AT FE B IR R IR &
WL REFE B IR, FATI03E N A DA i 5 7
2T AR A JE 30 R 0 92 400 PR A0 AR 5% 1k B 1
CDK4. CDK6. PCNAFIJE MK D154 i3
98 S 6 5, I NFATI03E R AT RE il it Akt/
GSK3B& AR (L sk s 40 858 . P4 T2 A1 0.
AHFF TR, FAT10 mRNATE FFE 52 1

5780

Wb BB R IE R, R4 W B
M2 B S R IA K. 51k, FAT10
mRN ATE 3 A1 25 1 e 12 W R T RE 2 AE o —
ANET BT AE [ 5 512 Wi e s, 16 R ILFAT10
mRNAR)ERIESHEHTNM . &k
T 25 #6715 B A 5 (P<0.05), B ik 45 g
FEAKF R T Rk E %%, FATL0
mRNATE S 7 th R I8 7K1 5 & Duke's
I3 10 K3z i 5 7% %5 DA 9% (P<0.05), Duke'ss)
WiC. DB H M FATI0 mRNAEIEKF
BE T A, B, Xuegs IR, FATI10
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&R 4 FATI0O MRNARIA S & 7RE B IRRRIESHIEAI AR

FATIO mRNA
Ittt " BE Bk ‘B PE
Fh(Z) 0.925 0.567"
>50 40 24 18
<50 24 14 10
43l 0.656 0.418
B 38 21 17
T 26 17
fPEER 0.367 0.545'
=5cm 30 19 11
<5cm 34 19 15
Duke'sH% 5.630 0.018'
A+B 28 12 16
C+D 36 26 10
MERE 0.246 0.8767
2 30 20 10
] 21 12
1 13 6
BOmhNER 6.050 0.014'
5 15 13 2
7c 49 25 24

"Mann-Whitney U test; *Kruskal-Wallis test.

R 5 FATIO mRNATIAFPEXSIZITAHERBEN R ELLR

paxi] n £ RFENg/mL)  RBEE% KBEE%
AHieese 70 AFP 25.0 72.9 71.0
FAT10 mRNA 72.8 79.8
AFP+FAT10 mRNA 85.7 71.0
I\iHEA 16 AFP 25.0 375 71.0
FAT10 mRNA 68.8 79.8
AFP+FAT10 mRNA 84.4 68.5
AFPIEIMATEAH 18 FAT10 mRNA 66.6 79.8

AFP: BHI6ZEB.

mRN A W] 5855 J- i A 45 17 i 1) K A DA K i
Jod 20 P AR 0 A R B Ak 2H 2R B R, RN
FAT10 mRN AW G iy 5 Wi [ F0 45 i 9 13
Ja e SR AR, BARAX — 45T —0
WFRAGIMFEFATIO mRNAKFE KT, I
BT KEBHEWEHY T LAESE. HTAFPY
FAT10 mRNATAHNEZ = -1.136, P = 0.256),
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