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Abstract

AIM: To compare the level of serum autoantibody
against cancer-testis antigens GAGE-7 between
patients with esophageal squamous cell
carcinoma and normal controls and to evaluate
the possibility of using GAGE family members as
diagnostic tumor markers.

METHODS: Recombinant GAGE-7 protein was
expressed and purified. The level of serum au-
toantibody against GAGE-7 was detected in pa-
tients with esophageal squamous cell carcinoma
serum and normal controls by enzyme-linked
immunosorbent assay (ELISA). Meanwhile, total
serum IgG was determined. The ratio of serum
autoantibody against GAGE-7 to total serum
IgG was then calculated.

RESULTS: The level of serum autoantibody
against GAGE-7 was much higher in patients
with esophageal squamous cell carcinoma than
in normal controls (P < 0.001). The difference in
the ratio of serum autoantibody against GAGE-7
to total serum IgG between the two groups of
subjects was more significant than that in the
level of serum autoantibody against GAGE-7.
Logistic regression analysis showed that detec-
tion of the ratio of serum autoantibody against
GAGE-7 to total serum IgG for discrimination of
the two groups of subjects had a ¢ value of 0.717,
a sensitivity of 0.72, and a specificity of 0.62 (P <
0.0001).

CONCLUSION: The level of serum autoanti-
body against GAGE-7 differs significantly be-
tween patients with esophageal squamous cell
carcinoma and normal controls. GAGE family
members may be promising markers for diagno-
sis of esophageal squamous cell carcinoma.
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GAGE family; Autoantibody; Serum; IgG
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A RRE LA 347 NAL T &, (et I
g oy S S . R S ) R R
X, HorboRps 9 2 At RO S 41 70%,
FEE A N RO . R R AR
R BRIk B (esophageal squamous cell
carcinoma, ESCC)FI &5 fiti, % H HAJEF
995 JEURTIE BEARFAE, O BSCC2 B2 Rk
M, A S T B i S 20 4795%. ESCC
HAZ MR GN, WFGsfe LR m. A
WEFLR I, WOkE . MHE. dEfhdv = J Al s
LA, MR RESCCI TR N, fEk
I S, B H LIRS i, TIESCCI
W2 MR EPE K. Fi, X TESCCHIHH
FEIEAN QO B I R TR N, ESCCR AR
RIE 5 FHUE B AT A T R BT EAR
H2aJe ik, (HE ik LSERL B & a7
TRMARANE30%, IXAEAR AR b T
D> ey RO RS S T 1) R S WA A ) 3 ).
— e IR A0 R R AR AR, B0 4h i A
BE19 4 B iR b i g B s R I B
JE® UMY N T 50%. R, -3k R A
R S P 1) R 12 WA R ) R B g Rk B v
T R A0 e S8 AP R OB, B AE Sk,
— Z4 R AH BT I (tumor-associated antigens,
TAA)FHARBE I IFAF 2R N. Hoh—#4r TAA
Je& T e AR A AR R N PR, AR RR A - 52 LT
J5 (cancer-testis antigens, CTA)Z . iX L4 5
WA /N R 2 IR R I A 2R
HMC ¥, IR AR LA g5 RS8R, 753

www. wjgnet.com

G S X BRI 41 . C TA R AE ) 2 1)
JigR 40 2 AT S5 AN [RKSP (R 3R, T /E I 4
S iy s U BRF A BE 40 P v (52 4 S B 3R, 1
AT A A BAR DR IE N A4 TR (human
leukocyte antigen, HLA), PK AN 25 5 AT 4
P g,

G antigen(GAGE): N J& T-CTAK K, 46
T2 AR, GAGER K RAE K%
B N IEH AP AR RIE, (HERIATE 2
iR AL 2. KT GAGEHU R R IAHLHIFI A4
ZUIREEA T, (HEA R ERIGAGE
(12 IE AT 5V 22 N Isg 1) R A R0 J A OK,
ViHH G A GEAR VPS5 i i 40 i 1A A 4 Wl 35 1) 5%
Mgt FGAGEH—RIAE PR AL i, Af
3G AGEHUG A — T i 5 11112 W AT A s
Yy, It Bl 5 BT GAGELE IE N 8- FPAN A
FEREA 2 RIBZ 5, LUK GAGEE N ffisie
Wi A GAGESR 1 Rg % 5 ML A 4= 41 i
G VR G e U AR B 92 S Y T
CLF=AE G Pk, i e S vk Pipk vl LLE BT
JEAEAE 53 R 2 B R 208, DAL A U0 1t v
) B A TT LR R iR ARSI (4 Ty v
UL AL V2 22 I E W R R 11
MR S P R AR B AR A, G S T g PR A
5% AW I T I R AGL I 24, i 37 e R
SEPEPUAR AT e T L B g GH R A
[ 11 A A2 O3 . FEAR RIS, AT A% ik I
i T GAGE-TH H, JFRIAILLA T GAGEYL
PR £ 7 DR A0 P A I3 R D N I ¥ 1)
ik, [FIN LA GAGE-T H & A AE M35
LgGH T v Ll i 22 5, DUIVEAT G AGEJE A
WA Ay B DR A0 PR ST DU 1 ) e

1 SRIRSE

1.1 A4 S286 Bl i is ok B b K22 b g I
Bt, 6 R50-804 . e rh B WIRR A0 Mo i 18 1M
TH10547, IEH A MIE864).

1.2 77

1.2.1 Be9 R A AXRAGME: HIE
HGAGE-TH AL 4K cDNAFE(Origene
Technologies, Rockville, United States)3f75.
P GenBank W GAGE-7, & il 514 L
5-TTTTTAACCATGGGCATGAGTTGGCGAG
GAAGATC-3', Fifi5-TTTTTACTCGAGACA
CTGTGATTGCTTTTCACC-3"), 1t H (K 3L #
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Tfs%#&ﬁ e PRSP 95 CAEME30 s, 58 CTiEk30's, 72 C B 1 GAGE-7EREPCRY
KT AT 5 A , e Ny 18 1 bR 2
AR fann  SEI4S s, JAOMIRFE. 5B RR T 5% P 1 P T

BE R H Ao
AR R
MAGE, GAGE,
BAGE® % ik, #
{13k A MAGE,
GAGE, BAGEA
B 2 97 4R Ao T
TR P AR
P S
59 &£ BEH L
e S L
%, GAGEI-25
F BN
X, S5H%
A&, THA
ERATEARE
B EEREET
w4 M e B
Eichumller& #
W& BE T 48 A0
B i & P
GAGE-3£-748 &
TR, ER15.8%
(3/19)84 B % f iF
W ) 2] dT Ak 6h
B, mE6%E
EmBkmy
# 1 #|GAGE-7b
THEGHMA Y
o JE AR

0380 B TR RS L VKR I T 2l Ak 1 7 ).
K19 W ML (Gel Extraction Kit,
Bioland Research Products, La Palma, United
States) /i, P =Y MpET-28b(+)(Novagen,
Madison, United States){tENco [ FlXAo 1 {7 fiitk
1rlEY), 37 °C, 3 h, FATHIKALIREL6 TR
H 3 K 5 pET-28b(+) SR %2 (DNA Ligation
Kit, Novagen, Madison, United States)4 h, H¥)
FER R H26 M His-tag P41, 4 24 kL 4k
DHS5aESZ A TE T, AT R I 5 2 07 128 BH 44 e
B, BENLPRIESS v b, P HE A FRi(Plasmid
Miniprep Kit, Bioland Research Products,
Cerritos, USA), B UK AT DN AN P (T7
Promoter5|#)).

1.2.2 GAGE-7%) & &k 55 oAt ¥ )55 IEHf K
WA R AL 2 KA BL21(DE3), fFH
25 28 i B L D e, Pkt A e B e T LB
BiIRIE, 37 CHIR R RBIRIEA 00 = 0.4-0.6, J]
WePE AT mmol/LINIPTGE T3 h, A% FHAIEX
HELL BT AT I 4 1 U HH 24P (8 mol/L
Urea, 100 mmol/L NaH,PO,, 10 mmol/L Tris, 10
mmol/L Imidazole, 1 mmol/L TCEP, pH8.0)= i
AL h, B0 AR BN NI-NTAE R
ZE(QIAGEN, Valencia, United States) =it &
1 h, iE P8 mol/L Urea, 100 mmol/L NaH,PO,,
10 mmol/L Tris, 10 mmol/L Imidazole, 1 mmol/L
TCEP, pH6.3) U iER4 UG, # a1 F UG (8
mol/L Urea, 100 mmol/L NaH,PO,, 10 mmol/L Tris,
10 mmol/L Imidazole, 1 mmol/L TCEP, pH4.5) M\
Tk VRl R ok, K2l A BET15% SDS-
PAGEWLIK, % S i gt 70 H M 8 F i
4li i . 311§ HHis-probe(H-3)antibody(Santa Cruz
Biotechnology, Inc, Santa Cruz, United States)ilt
1T Western blotha .

1.2.3 BiEX S % B M 5 M 2 (enzyme-linked
immunosorbent assay, ELISA): IfiLi& ' GAGE-74t
A% 5 HELISA. 96U REFLE#750 L, R
H1 mg/LINGAGE-7H M, 4 ‘Cid K. 3% BSA%
HETAIL h, 0.1% PBSTULH K. K S IE# A
MG AL 1608 T A, RESLS0 pL, %R
1 h, 3£31 N1gG Fc HRP(Jackson Immunoresearch,
West Grove, United States)1 : 5 0001F Jj2¥t, 4L
50 pL, =i 1 b FUE3 S DR S S B2 1 E,
7E450 nm N IHAE.

bp
500
400
300

200
100

2 EHAR
FI g L) B iX D
WE. 1 bR
S RE; 2:
GAGE-7 PCR
F‘:%; 3: B
KB

1.2.4 oiF ElgGlml: Mg S IgGa 5 il
18 1 24t AN1gG[F(ab")2](Thermo Scientific,
Rockford, United States){U#%96fL4%, 3 mg/L,
fL50 pL. IfLiELLL & 1000 0007 B T-3% BSA
B, LS50 pL, WV he 245 A REAE
29t NIgG Fc HRP(Jackson Immunoresearch,
West Grove, United States)1 : 5000, 4:fL50 pL,
450 nm R EERA .

Bt AR K AR N % GAGE-T
PRI L7 ST g GRS I A £ R0 I N )R ik
%5, U RGAGE-7HAYE B1gGLufl 1) %= 5.
P<0.05Z A g00 2

2 B8

2.1 GAGE-TAR & 3 LLAKEKcDNAEN
B Y WG AGE-7HE A, BARBE e vk tHIL —
6 K/ANZ14350 bplh) =4, 5 Beit =k /N—3K
(354 bp, K1).

2.2 GAGE-TR# A& Bk ey # 2 HINEEK S
pET-28b(+) Wik &l V) ik 4k e, ma &
GAGE-7-His-tag(1) itk 415tk ZNco 1 FlXho
T EEEDIAIN, A5 FEvk b s IR 4 R/ W i 22
4%t . Horh /N /N SPCRY IS 74— 3, K
M AT pET-28b(+)JFURE K /NS 368 bp, K2).

23 REEE AN EFE &G LML T HAL
WBL21(DE3)ZIPTG T X 4lift )5, 7526 kDa
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Ti5, . GAGE-7BSTIANEEEERAIRE0IFTRIA 1001
kDa 1 2 3 4 3 GAGE 1.5- WA # & 5
206.3 TBERES T A Xl R M
1&% wifl. 1: FRds B -1 RO A B
. ST 2. S ‘D\J 1.04 GAGE-7% 4, #
54.8 Femm; 3 S MGAGE-7 8 % #.
O PR e A 5 Bk
377 IPTGIES3 h T W T
594 fﬁﬂ; 4 PR E’JJ 0.5 Ao P 8 F ik
: SufeED. g EF. AR, AR
F Ao 3t PR LA o
17.5 0.0 ‘ ‘ BIgGHEA%—HK
EEA B %, R FHEAZ
6.7 1A s kA A
. Toh 3 %
5 GAGE-7ifK SRIGCHIERECCREMADET 4 o
EEAIE. a '
4 West-
ern blot{& M
GAGE-7EH 1.09
Rr5a4k.
1: KI5 FANE;
2. IPTGIESS 0.8+
kDa h#HES; 3: Pl
26 aifEN.
0.6
2
B
0.4
R SR, TR AIPTGE S IpET- 0%
28b(H) AL R Al A HINE A L. &
1Q- _ 1 4 ol 0.0 T T T T 1
His-probe(H-3)antibody f] Western blot#&:jll, w #ff 00 02 0 06 o8 Lo

JE B L Tt (W 7 71 4 ik His-tag(K13, 4). ¥
R H B Tmass-spectrometryill 77, i i T 215 B
1 4 CBL AT 61 His-taghi 25 I GAGE-74 1.

2.4 ESCCA EF Ak FPGAGE-TH Ak K &
B0 £5F KELISANE, 8 BHIR 40 s 41 i
S g GHY AR T 1E % 41.(P<0.0001). Iy
GAGE-7THUALE i WRR M s s h 525
TE W 4 A 2 5 3 (P<0.001), TIGAGE-THi/k
HRIgGLupl, B4 W a TIEw 41, 240
AR A3 BT AR 0.717, BUBE FIVRy S0 43 3iE
#10.72F10.62, H.Z= 7 23 (P<0.0001, &5, 6).

3 171E

H19954F, Van den Eynde5" M\ 2 (4 2598 41 iy
e DN A ST H §ifi e H— Tl 1) i 98 it it ik K]
GAGE, 24 GAGEZ G D& f4H17/1BL 1)1k
P GAGERE K K2 A T XY B 4AP11.23
DR, 5 (R HRE R 0 A AR e F [R5
AR S LLG A GE-7 24 1 RS I 4 10375 B A4 4R
HrlReth T TG GAGEXR ik PiiA. GAGEF: A
T I 20 M EE PE TR 40 H e vk e, Hitdk
T GAGEHEDE ZR PR, Herh Pl ik
YRPRPRRY(aa9-16) yGAGE-1. -251-8f7 3]
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6 BEDOAPAENBRERNRFRELR. AT
T105(r B ERS6 T IEH AGAGE-7H B HIK S HlgG
ELISARUEMIEA, ofE (Hhek NHEifY) 40.717, HZESRHET
(P<0.0001).

A, HHLA-CW X 06017 73 5 53 —$u)5 ik
YYWPRPRRY (aa9-17) 4y GAGE-3%42-617/7B4L
13, HHLA-A29) T3 5. fFRAPSER CLIF six 4
PSR AT B F 5 CTL IR

GAGESE )31k F R IMAEmRNAIKP
MR EAEP . fEMRNAZKE, 22 Rk b
JMA LA RIE, By, 8, I
S, SR, WA R, FLIRE, DN SRR
Py S A 2R S U280 A T LGP R R R
FIONSEANEAT RIE. GAGEAY AT LAT AT
I e B35 SN, [ IR AT 0 LA T A e
SN A WFFT AR 13.6% 6 5 R T4 B bk B8 i
L PR 2| GAGESUAIA74E. BazhinZ:
7B 0 2R B s TP A IIGAGE R K A & 4t
A4, A7 6% 1) B VAT SN T 8 B iR 40
9o IV I8 M ARE AN IGAGES LA 75 &

ARSI I R A i R A I 4l G AGE-7-
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m2AEE His-tag@ 20K 1, I8 HELISA 5%, #EESCCH T, Subar AF, Hollenbeck AR, Schatzkin A. A

A L@ i oAt
GAGE-T&h ik ¥
B & ik h Rk
e, 39 GAGE
%&E@”“

g ML JE A A O i

Fik, B AM
9B Ao F W AR
EYVAEN B £
ﬁ/ ﬁg&’f;éﬁ’)‘
REE.

HOANEH ML 4 5l T GAGE-7H &4t
Pk RIE 2 . 45 R ERWGAGE-7TH & Hiik
FER M th Rk A TIER 4, BB
%QQOM)@mu%,ﬁi%ﬁﬁﬁme
WP BIgGRIAE, R EFHA T BIgGH

B 5 TESCCH (P<0.0001). i 450 fméﬁi
KHMESCCREFHAMHIME T 1gG. 1gA. IgM.
C3. CAME &, 45 a8 Ba kb
Fabn 32 M Tg ) & i 55 0 N A L Ae ) L A
(P<0.05); #MAC3. CAT = WI i, I EE
Jirt KR AR G e T RESZ A1, SV Il g & i b
6 HMATE . X RIS F s I G e b i
i@%%ﬁ$%ﬂmﬁwm*§E@G\@A\@M

(a4 5 LA S S 1gG &y
S 3 (P<0.05). 15 75 ﬁMﬁW§§E5F

RS
T IEH SR (P<0.001), 1M 4 MG E S1gGHr

0 E T IR H 6 AL (P<0.001). AthATTIA A i
Je KR TRV S M A e 92 S N B A R, AR
Friilg F 2 ks e RN 8, it S A
T FRUAS I B A3 ) T 0 FR 2 e BRI PEAN . ke
AT KL AT g GLEE SCCILI (K AR Ak il 4 Sk — I3
AT R IAR EY). 8 LA GAGE-TH &4t
%EM%UQG¢meTF%ﬂEH@MT
], 4 RS p— W GAGE-7 A ik &
QQEM%ﬂmmmm)%%w&$~Wﬁh
B A G PURTE R Tg G ) R & — AN T i
JECRIEAff (1) 779

H T, GAGEMEK 8 (A 1) D Be A i,
R LB R B R 882k AL 18 s A
RV S, W00 s o A RN kR, R RIR ST
RO FabR. 8 H AT A - T m R, H T
GAGETE Z P AN [ 412 AL e o 3 4 i
FIE, AL HAR IR G 5 09T BRI 9 rh 4 52 KT
F R 40 () S, M GAGE SRR #5117 45
FIRI DI RE T BE&- AR, K GAGES IGAE A
Fen R S P RO 1 R 12 Wb i ) DA R iR
T REVR YT SEAT , 3 75 5 IR AN A TH .
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