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Al F—ATBEAFRREE. BAE L%E, G—HMNERS B, e B 1 =g E RIGT TR
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Abstract

AIM: To investigate and identify novel tumor-associated antigens in esophageal squamous cell carcinoma (ESCC).

METHODS: Modified serological proteome analysis (NSERPA) strategy was used to separate and identify the
candidate proteins. The subcellular protein fractions (cytosolic, membrane and nuclear fractions) of ESCC cell lines
and EC0156 cells were extracted first and then cytosolic proteins were separated using SDS-PAGE. The separated
proteins were incubated with different serum of ESCC patients (29 cases) or healthy controls (28 cases) respectively,
and then one of the positive bands in 43 kDa was excised followed by in-gel tryptic digestion. Separated peptides
were identified using a high definition mass spectrometry (HDMS). Western blot and immunohistochemical staining

(IHC) were used to validate possible candidates.

RESULTS: Successful compartmental protein extraction was demonstrated by specific organelle markers. Serum
samples of ESCC patients bound EC0156 cytoplasmic protein, suggesting selective recognition of tumor-associated
antigen. 43kDa protein band showed significantly higher positive binding rate with serum of ESCC patients (41.4%,

12/29) than with serum of healthy individuals (3.6%, 1/28). Five high-confidence proteins were identified from the
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43kDa band using HDMS including phosphoglycerate kinase 1(PGK1), B-actin, proteasome 26S subunit,
S-adenosylhomocysteine hydrolase and hosphoribosylaminoimidazole carboxylase . Immunohistochemistry. Western
blot analysis showed that PGK1 was located in both cytoplasm and nucleus, and had a higher expression in cancer

tissues (69.23%, 18/26) than in normal esophageal epithelia.

CONCLUSION: The mSERPA strategy is useful for tumor-associated antigen identification. As a new candidate of

tumor-associated antigen, PGK1 was over-expressed in ESCC which may play a role in tumorigenesis of ESCC.

Key Words: Esophageal squamous cell carcinoma; Tumor-associated antigens; Phosphoglycerate kinase 1
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JiE: B EC0156 A c R e L WA /T 3, A8UE FMIK . MBS SH s &0, KA EA
2 SDS-PAGE ) & Ji 70 I 5 B s £ i 78 i B S IR S 3L E, 0B iS4 & & A4, )R N B
PR AT, IRBE i) 5 )5 A Synapt™ HDMS i i 4 5. ik & [ HE— 20 Western blot £ G2 ZHAL BT,

R REAZKVHAS S EE, ARASEANEIGES. BB REFLERRS EC0156 41k E A4
Fr, BRI R AR SCHR. o, 43 kDa & A 25 5 8 R LI (41.4%, 12/29) 1%} 11E(3.6%, 1/28)45 & 1
PR BEAYEZE R, WZE A K I E BB H MR BN . p-actin, BRI 26 s WAk, S-JIRT it
P2 7K fPE I FL B IR A2 W P B DK IR SR A B 5 D P SR . BEIR H I IR VE (PGK L) & 7 T- MU A A%, £ &
I MY =3 15(69.23%, 18/26).

S50 U RIS 82 BT 20 M SRS (MSERPA) W] A 2070 5 4 78 IR AH S LI PGKL 2 1 A8 s i IR A S 47t
JR, AR A A R e b Rl RE A EE AR .
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0 5%
B R TR E B OB R 2 —, R R SR T R B IUAL.5 SEA AR AT 25-30%, MR EIA L, KA

J7, 5 AEAAFE R AIA 70% A BRI, RO, R R ARG R ST AU OcRE. ERE A
Jois 1) T B4 2 24 8 TR £ 5 IR 4 it g2 (esophageal squamous cell carcinoma, ESCC).
TERRZ R R MG bR E. BAT, S8 A MR &5 % P (carcinoembryonic antigen, CEA), 4l ff1
A Fr Bt 19(cytokeratin 19 fragments, CYFRA 21-1)FH iR 41 i 5 #H 5< 5t J& (squamous cell carcinoma associated
antigen, SCC antigen). {H/&, XLEhrE IS &8 KUK AU 17%, 43.9%F1 26.8%, WMURABLAE, ANEeiH 2
I 12 W7 75 22120, 20 AT 70 AR AR TR A6 P AT LR I ) | By AR B B SO T MR, bR
BA PR A7 e 1 S R B B B B R IR 2 1 S E R AT B G, R R RO AL, WA S Th g
KRN ARIM B R R B REE, FN, WRAEARBIEN . WA nyriEpiik, RIEImEA %25
FERR IR AT HR .

Prasannan % T~ 2000 “F#iE 7 —FRFR M IMLIE & )5 41 7341 (serological proteome analysis, SERPA) 173 £ 45 & H
PR 795, LA 5 4k FL vk (two-dimensional electrophoresis, 2-DE) 142 Ellic 23 #r (Western-blot) A3
filh, W65 AR A WY S e Bk S PR S LS B S PR L T s, BIEZL cDNA SRIA SCPE LI 243 M U7 i
(serological analysis of recombinant cDNA expression libraries, SEREX)* STk Lk, SERPA = BEAT s 2 i 1 #
CDNA SCEEFITRAASTHBR AR S 45 & 1P 3R, B IR, RGURRRE & AR I 581, nTLAE iFth e
BT e AR H AT O A — L8 F SERPA BURTHIE B SR AR DCHE 78> 9191 SERPA I A E 2, TAE= K.
Hi 2-DE A £ 1) — BB 3R I L1 o3 B AR IR IR RV 1 22 IR 2 T e DA B, R e 50 =R BE AR i IR &L,
REUEA R,

it SERPA FIRMIBRIGE, - m KT BEHUR S8 T sedt, 40 TS g 5 R e ik, ARFAR R
SERPA %:(modified serological proteome analysis, MSERPA), B[l DL€/ Je 2 it V. 21 o 25 (1 200 NHiJR, &—4k
SDS 5 A His Ik et s H, ¥k (sodium dodecy !l sulfate-polyacrylamide gel electrophoresis, SDS-PAGE) % & J5 LA &4
g £ RV R IR LS O — PUREAT S e ENC 70 A, T AR A YEE SR A0, o B Glghi . ik %€
B R B SR, 3PS RFEA G H LM 2B R mSERPA BOR 73 B 458 1 6 B e 1L 8 AH DG4 5t
TR H I B2 T 6 (phosphoglycerate kinase 1, PGK1).
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1.1 #H

SR o [ 5 2R 2 o Fi g I Bt A i 22 S R B i MR 2004-10/2007-04 #2352 SLATTF AR IR IT 1Y 29 1 €08 i 1 3
ARAG K LA 26 5] Bo & 8 B 3 i 2 2R A%, 28 i Fe LI s R e AN L. b, &8 i 191 EL 4 24
) SR 5 B Lotk RS 41-73(CFIERS 59) 4, HALAERS 58 & i HEE S G 20 4 T AN 8 il Lotk AR
40-7T0(CF¥MERE B5) %5, AL AENE 54 & (i S IR Y8 RS RRIAS, To B A R AH S50 S R iR 2 It
ST RO 3 B AT R R, AR TARAT YT BT, 534k 26 BI(5 29 i L35 AR AR A & — 2H 995 151 9 6 4 23
220, WO L BRINFEH NI SF G5 A0 2R, 70 UIEL . 180 i A0 Sy DD 1) I W5 LR I, TRON TV
FIAEFEER K Y, Wk 3-4 IR, FRBTE, 703, TRNRRIE A 5 7 N-80 CUKAETRAT. HI T S e AL ZUL 2 4 T 4 40
/L R 5 J5 A S (3. DMEM 5972 H GIBCO/BRL A Al PilklG . NN H SUW A & B BBI 2
A, R L . S BEREIE H Sigma A #l; FEREIE H Promega A Fl; ZJE. HPLC B4k E Agilent 24
"l =AKE . IEKEEIY E Fluka A 7, B 2% (PVDF) I . Amersham Pharmacia Biotech 24 &]; Aprotinin
I Roche /A &]; Coomassie Plus Protein Assay & [ 5& B iR 77 &% H Pierce /A &; ProteoExtract™V £ i 2 (4 4H
X R BRI G H Merck 2 &5 S-P R Gl HIH A w5 BRI S ALY B AR T B L SO FURAITT R — 5.
bl F " HiM DAB BT &I B A2 & A F]; bt N PGKL Hti&IW H Abnova 22 &5 /NRBTA a-tubulin #ii
P, AN AIF Bk, RPTA GLI-1 FifAA ECL W5 & i A Santa Cruz A7]; HAZEJCHUEGTIERILE I H BD

/A__‘

&l

1.2 5

1.2.1 AR NEESHRAIM R ECO156 thASiys = & R, 4IfE: %14 100 mL/L f24F 7% ¥ DMEM
BigR%E, £ 37°C. 50 mL/L CO, 514 N4 3%,

1.2.2 MiE5r 8 i8R 2 B UR Bk 20 4 mL, BN 4°CUKFEFRAE, 30 min J5 4°C 1500 g &5.0> 10 min, /NG

WRHY 13758 N 2 mL B0, 10 000 g, 4°C 2540 15 min, K A —@RE S i M5 VR & 5 726 T 0.5 mL 2.0,
IR BT OKH, JEHN-80° CUKFRORAFE. AL FRAE 4 h N 58 1. B FH IS T FEA R R <<2 K.

1.2.3 #0f R AN B 2 0 SR BEFRI EC0156 £ 55 Ko 1k 77 IILFK) 80%-90%If, HI 4°C V4 i) PBS 2
W 3 Uk, H ProteoExtract V.4 fid 25 [ 42 B0 & 42 i W] Fidfe A 20 BR ¥ ECO156 41 MU 2 25 1 70 I« g
5 R G AN A% S = AN AR A B, 430 R 1 R o B R A

1.2.4 Western blot 7341 (1) 987 H S HUJR 3% 200 ng M 2R 4 7 B (I FF 5 48 120 g/L 1) SDS-PAGE 43 5 UL 5, ¥
L EN % PVDF i E K EN T B A B PVDF B850 E 4 mm SEf0/NE, Srbsic Je BNk 23 5l

JBON 8 B ¥ 232 4. 5% MBUIR A=W = i d P 3 h 5, 435 1:200 FRe i) £ 5y sl fek B 8 s (— 1) T

FIREH 3 h, HBEAE (20 mmol/L Tris-HCI, pH7.5; 50 mmol/L NaCl; 0.1% Tween-20)¥E &, 5 min>6 ;5 HAR



A BEFR I L 2E P (L 3000) —HUE IR A 1h.FR4 TBST IERBEAR, 5 min>6 X5 ECL 2% KA il.
YEFH 3 min &£ 4, 30645 524 ChampGel 3000(Sage Creation 2 7)) 4K B 4794 (2)WF.2H 43 25 A 43 B8 R4 S A il
15 pg AR5 E 1 B, DL 120 g/L SDS-PAGE 43 &, #6554 5l 51 a-tubulin(1:200).  AIF(1:2000)#
GLI-1(1:200) = 20 & 3 h. M5 4395 % . $1(21:3000 %8 7 7 5 M . (3)PGKL 7E EC0156 V.4 fitd 41 4>
[k 15 pg & HH PL 120 o/L SDS-PAGE 73 &, ¥/ J5 7373 5 5N\ PGKIL 44 (1: 200)ABAR L S AL V) B b i
L =E BT ) —Ft(1: 3000) KMl PGKL 7EAS [ .20 A 41 7 A i 2Rk

1.2.5 HABGMEAPTG S E: YIEH M50 2 RRE AR 222 SO (B35 5 B, KB Synapt® HDMS(ESI-Q-TOF
MS) T i 5387, HI Mascot #8 % 51 %442 NCBInr ¥ e, 3R &5 )7 41,

1.2.6 GIEHLU e ta R RVEor AR S EW LAY & FR B, B LKA S,
B 3% 1) Ha0 H 10 min, DABH Wy py YV I S AL MBS 14 1) 48 PBS phide s, i H B N 0.01 mol/L, pH6.0
PR BRI K 10 min, DAFE /BB PUE. VI S=IEA H 30 min &, PBS phisk, b0l 2E ARk i, =ik
HH1 15 min, AASEHM/NRBTA PGK1 mAb(1:50 #ikE), 4 CHiF & ik 7. [J1 445 IR FH /N BRI HE S 1 i B AR.1)
Fr4: PBS MG, SINAEY B BRGNS Pk, IR A 10 min, PBS phifk, 150 BAR S AL Y EERR I
HEEAEPUAR, EEFE 10 min, PBS phk. U] H 41414 DAB AR (4% 2-3 min J&, PBS & 1k b, FH&HA
BEY ARKIMERE AR CBERK . ZHIREE, RERRE A

S5 R LR AR EVEAN RIS AE R, ARG (s FE AL G2 45 JRVE 70 & (OB L VP40 AR (00 43) R ((L 47). ¥R
FRE(2 SR MRRR (3 73); MEEA R VEr, RIVPHIEZ0H 5 AR A0 ) A 73 B <5%(0 47); 5%-25% (1 77);
26%-50% (2 77); 51%-75% (3 73)F1>75% (4 7). Y Cuam & vF o FIOWLEE 45 Vo I RRBUNRIA TR, RIEHT9R
(9-12 4%). RIEWKTH(5-8 47). WHEIRTI(0-4 43). AT LUML N HH ILE 50 43 A (R AR B C JURL R 2RI B8 25 4 19
Gr>4 5y NAIERH L.

2 R

2.1 WA B A BRI

HE BRI EC0516 MK (A4 b HUS, 4251 A Western blot &40 . ML FILH i i% Zehs 5 FAEAR
I 53 PR AR DL 25 R R (K 1A), MR ER bR 540 78 R 1 (o-tubuling 2SS 7 i 25 2 1 2 9 rh e T 240,
Y . J5R IS 2R 45 2 1 b 52 IR 2355 5K 1 (apoptosis-inducing factor, AIF)4 251 3= 35 s 3 7 i 45, (] s 2 248 i
A A /D ERIR, MR & 2R I8 AH 5% 2 R [F] 5 25 1 1(glioma-associated oncogene homolog 1,
GLI-1)1 2N SR BLAE A B AL 2H 53 b, LA A0t rh i D B RIA S5 SRR, S A B E)S, AH4HA
WA R A AR TR RCE .

2.2 WaIR ALy B R AH R PR R ik



EC0156 4HAE M 47> B 48— 4k SDS-PAGE 735 ¢l Jm, 7075 29 9 & feet ’ 25 A1 28 71 fi B Mt It 375 ik
4T Western blot 7347 25 SRR B, £ ke R LIS A8 5 35040 I8 40 M B 2 2 2 B 18 77 A A e B2 S S T 5 TE 6
ot R LA T B (B 2 5, o 22— M o BN 43 kDa (R . %R A5 41.49%(12/29) 1) £ e i3 5
RSN, X5 3.6%(1/28)F% HEIMILIF SACS9 445, AT A £ B sk i) JilRd A X B S () 2).

2.3 A>T & 43 kDa M £ F 1 i % e

R ECO156 A1 fiu e 4 70 2R 1 42— 4k SDS-PAGE 70 8, % il 2 e, UIHUXS 7p 7 i K494 43 kDa
(8R4 B 2R A R IR S, SR B KB4 Synapt® HDMS Jifi i (Waters 24 #1) 4 %€ T8 50k
Mascot ## 2 5| %448 2% NCBInr Z4f 2 H i & 2 5 /N i mI 5 B 11 85 H (Mascot score>30) 44 i 43 70 B i B A
YRR H I B 4 (phosphoglycerate kinase 1, PGK1). B-actin. & F#{A 26s V.3 (proteasome 26S subunit), S-
JiR v 2 e 2 R /K i1 (S-adenosylhomocysteine hydrolase) A0k B A% B ok 22 JE mk e 3244 filg
(phosphoribosylaminoimidazole carboxylase). iEH PGK1 fiftidk— B U81IF, PGK1 [ /i it % 52 45 e an i 3 fii.

2.4 PGK1 £ & fie A [FI .4 g 4173 H () Western blot 73 #t

FE W ECO156 1M . A1 RSN A% S AN 4170 Bk 42 SDS-PAGE 73« e i) 403l 5 97t PGK1
PUAIE, Al PGKL EANRINEAH L 73 8 A A3 IR IL. 45 R ORI PGKL E 2L A T MR A dfu iz 4l sy, 40
A% ZH 43 1 PGKL AN 4T Ji & 80 kDa & [, M4l /> %A 43 kDa A1 30 kDa [ 5 # 1k, 4HHLiR R 404k
Rl E PGK1 fIRIA (A 1B).

2.5 PGK1 7E & B 4 SURE 55 (i bz kil

A2 AR 5 I T PGKL 76 26 S e X 3 8 e 4L 4R 55 (0 7 b 2 b i Rk (B 4). b L B 14
B, oL 8 1, Rk B 4 .45 R W] PGKL /£ 78.57%= 704K (11/14) . 50%+H 531k (4/8)Fil 75%
R G4 B E AR R R T 5 IEH fF LR, &8+ PGKL RIAMMER ) 69.23%(18/26),
IEWEE E AN PGKL FiEZH N 7.7%(2/26).

3 #ig

3 B9 4 E MR AH S B 5 (tumor associated antigens, TAAS)A R RER IUHT A BN 12, T J4 A 28 e il 10 fie

M IR AR 7S AR U S 4T 4 B B EC0516 i . IR RGN AZ AN R 4R 24 7 2, A6 H Y

RO EE & IF4 SDS-PAGE 7r & /5, 58w B A Bt IMIE 2858, TRk I 3RA5 R e PR 45 & 8 1 B i

JBT S P PGK.Pereira-Faca 55 1 J SR ALHENK 4 7€ 1 it AH G HT 5 14-3-3 thetal,

B IR H I R WSS (phosphoglycerate kinase PGK) & 4l % fif (¥ S G, A7 7E T P AR WA SR AE HEAL T s JE AR 5T,
B Z S A AR ZEEL PGK AR . R I PR R R AR, I A BRI A B, 1S
RS SRR R A B E M R ECE, P AR RN. 2 BUE AN & 2-3 B PGK [RLEg, EAIEAEMARN T



A, BATIRR A DAY, PGKL & —Fh /0 BUME ARG, (4L 1,3- BERH IR 1 Arbs LI e ek
MR B 5 # 3 ADP 73+ LB ATPEY. B ATHRIE T 13 4> PGK1 S48k, 524 BAA G HE IR 9848 ali i BH.PGK
SR AR ] S EVF 2 P, S5 LIRS VB, S A v IR £ 40 M iR 2R 0, [ AT A R R
AT Re R 2 ELRLAR AR R, S A 70 2% B PG -5 iRl & A R J 3 DA 56185 34, PGKL 78 7T00% B iR 545
JEE(n = 63) AR B ML e A0, Shichijo 453 i 77k 45 i 76 2 10 b R T A 200 A LA R e 88 A
RPUE - HLA-AZ BRI R e NP B 33 0E T 200, I PGKL (W3R A7 2 KR FTRE 2 HLA-A2(+) 45 s
BERE R GPEIR YT L5310 Chen 258 ELISA J/ kRl fififes S8 L3 PGKL 7K, KB (MLiE PGK1 7K
T B T 7(91.45%, 107/117), T H. PGK1 Fik /K F 54 R i 5 A <B,
Chuthapisith 258 78 1 4467 UK 5 1 BIAR PR 40 I R 1) 22 S B 1, R PGKL Rk 5 Mg s b7 254
HURE A 5<B8, Wang 2559 % B, PGK1 J& CXCL12/CXCR4 {5 SR i S FUFSEE D, 2 595 g if i
A BT 55 R AR A A R S A DR,
124, WA K PGKL L5 & il AR SRS, FRATAIRT 7 R B PGKL /& & B N R AH G JB, ZE80 7 (7
Jt A0 R I AT LRSI 2] PGKL H Srhidk. Az H2U 70 45 R K3, PGK1 £ 78%(11/14) 1 734t 50%(4/8) 1
AR 75%(3/4) AR AL B R A AR i ARIA, T EE AL T AR MR AN 0 A% it — IR PGK fE R
EC0516 - 1 & £, K Western blot 7754 T PGK1 7 ECO156 41l 7 1) SV 40 i £ (1 4073 HH IR0, 45
R G AN (5 R — 55, B PG [ B A7 T 088 4 0 P M R 0 4 A T B R B, 0 v
B3 T AT 4377 By 43 kDa ) PGKL A EE F14h, IEAFAE— AN 43 i 5 Jy 30 kDa f) 544 4, Tl 44t i A% h
¥ PGK1 L IAHXS 737 By 80 kDa A& H. H BTN PGKL E25E TANEIRK, AHXS 7> )55 43 kDa
30 kDa [ i f2&1% 5K 11 AR 265 T B R4 M A B, 80 kDa T3 T A2 1% 2R 115 HL B M 14 i 28 19 3 DNA 25 1%
LA E AR, Kumble Z5 B 7R W, 7E Hela 40 A% L5 th PGK1 5 annexin 11 'S5 45 45 & 4% DNA
RBHEIA N R T RIDIRE, 2517401 # DNA = #1142, i Brichory 45 fifi i 41 it A549 fIHT 5L
B, annexin 11 & il M OCHUJR, 7 21 41 p Rk B THm 0L IR0 DNA Sl ThREIE R, bk
257X DNA S D g2 VI AN R S A i, RN PGKL 5 annexin 1 18] T BEAA7E S 45t 5 1
RASLIG FIFEAS I B A PGKL (MI3RIA, $278 PGKL 3407 B4 % Hh 7T f% 5 40 A (f B b 5640 AT ARG, A
FEERE IR AR R0 7t TAESE R —5, PGKL 7E A RE X B s 10 R A . R A% 1 AR e = 2 A AR
TG I IR AR CHT R 2 —, IR N B E B L, R I P M 156 e e s s A B S
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