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®ROE: AW DR R SSX FEAN R AT CTL R AL FMY , X Ho 5 MHC- 1 A0 BEFT 700, R 3R Ak
T SSX I KL PR SR I e i T BUE Sk . TR RIRIAL AR A G BRI O T A& 0 HLA-A2. 1 B4 CTL &
T A, 6 SSX L R B I A [R5t AT CTL (v Ui , 48 I 45 Bl SSX A 56 75 M 22 37 Ik P1 ( AMTKLGFKA) P4 ( AMT-
KLGFNV) \PS( AMTKLGFKV) fil P6( VMTKLGFKV ) , FEXT i H45 Rk 5 MHC- T 456 55 ) BOCES G ke e v b T s e
Mro G5H 59006 B K ( HBeAg, 18 ~27) MTE, 5 PL 4, P4 P5 P6 1l 7% 4585 1 &5 45 0 0 5 i 45 4 e s PE St G
(DCyy) &5 F R PL P4 5B P BEK ( HBeAg, 18 ~27) DCo 1K T 8 h, ifii PS il P6 (1) DCs, /T2 ~4 h Z[l. &5 1T
AL CTL ALK, 28 A5 RN S 85 5 R e PR 46 26 51) 2 25 AR P LK, i i T — 2 (R N S5
B LR

SCBRAR . SSX IR AP s (0 I s HLA-A2. 1 BRI PE s 255 310
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Prediction of HLLA-A2. 1 restricted CTL epitope of SSX gene family and affinity as-

say of these epitopes with MHC- I molecule

HE Yang-dong', WU Yu-zhang' , LIN Zhi-hua®, JIA Zheng-cai', JIANG Man', LI Wan-ling', FU Xiao-lan', DENG
Yi-_jingl , NI BingI (' Department of Immunology, College of Medicine, Third Military Medical University, Chongging 400038
*Department of Bioengineering, .Chongging Institute of Technology, Chongqing 400050, China)

Abstract; Objective To explore the immunotherapeutic strategy based on SSX tumor gene family by the
CTL epitope prediction of the members of SSX tumor gene family and affinity assay of the epitope combining
with MHC- | molecule. Methods The CTL epitope in the members of SSX gene family were predicted with
the predictive software of HLA-A2. 1 restricted CTL epitope. The 4 predicted epitope peptides were synthesized ;
Pl (AMTKLGFKA), P4 (AMTKLGFNV), P53 ( AMTKLGFKV) and P6 ( VMTKLGFKV ). After the affinity
between these peptides and MHC- [ molecule were examined respectively, the combining stability between
these peptides and the MHC- | molecule were investigated respectively. Results  As compared with positive
control peptide HBeAgl8 — 27, all of the synthesized peptides except P1 showed high affinity with MHC- T mol-
ecule. The combining stability assay indicated that dissociation complex 50 ( DC,,) for P1, P4 and the positive
control HBcAg 18 —27 was all above 8.0 h, but DC,, for P5 and P6 was between 2 h and 4 h. Conclusion
Two ideal peptides were sereened out from the predicted CTL epitope peptides by in vitro MHC- 1 combining af-
finity and stability assay, which provided the experimental data for the further identification of these epitope
peptides in vivo.

Key words; SSX tumor gene; epitope prediction; HLA-A2. | restriction; combining affinity
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M 4R, 46 SSX REPR %1% HLA-A2. 1 BRAIPE CTL {3 i B MHC- T A 43 i 873

SSX ( synovial sarcoma X chromosome breakpoint,
SSX ) Kt A ¢ Jif S M 9Ri 7 22 FL $0 )5 ( cancer/testis anti-
gen, CTA)Z— Fy O A>JE R G 41 8, B SSX-1-9,
B IR A A e (A4 B 7 5 ) AR JE I 22—
F I, Bl SYT ( synovial sarcoma translocation, SY'T) #{l
SSX-1 By fifih & LA e SYT Fil SSX-2 iy 5 f il £, &A1)
S50 43 AT 18 5 e {6 4 (18q11) 1 X B £ K
(Xpl1)', B SSX-8 LASK, BEAT#RH 188 4~ IRk
HAUR . HEHRRITHIRWEYE A 87% ~96% , HINLHY
KT B AL YR 73% ~92% 7. A5G
PATERFSE , FRATTIA N SSX KL (R ZE 15 A B4 D I 4+
SEPEIRITRORTRE A . 1T HLA-A2 BHE A ) L fi)d
AT HLA-A2 P A RSB T 53% ", DA iy
HLA-A2. 1 312 32 () Il 0 D 200 M 2 T 9 L2 4 i
(CTL) AL MR S ity T i BA B . AT
OURE FH B T &85 5 i AL R T 5 FR0F SSX S [ X TR AN
] 4 HLA-A2. 1 BRAIPE CTL A AT HUI , 754K 4
X IS 3 0 R AL IRIEA T 5 HLA-A2 23 F455 05 F )
B RGP S R L 5l Y CTL SRR

1 #eS57sE

1.1 B&y AR KRR

SSX A P S I A [] B4 DNA R (A T 21048 5 B Gen-
Bank, &7 #5555 40 59 0 F . NM 005653 ( SSX-1) . NM
003147( SSX-2) \NM 021014 ( SSX-3) ,NM 175729 ( $8X4) ,NM
175723 (SSX-5) . NM 173357 ( SSX-6) \NM 173358 ( SSX-7) ,NM
174961 ( SSX-8) .NM 174962 (SSX-9) .

1.2 CTL F =& Fm

SSX L P S HEA Il B A CTL 237 A L, 2R Lin 214
BT B v R R A BRI 5 JF S i CTL R 26 3 Fot iy
2003 i Build 3. 14" i, # SSX KL % 9 4~ 0L 14 2 kR
eSS AR SRR A A R BOC T 8055 T 5 IR it
ffsE A HLA-A2. 1 Bl CTL A7 BPFREI ALK o
1.3 % mReg4 %

LKA A AE ABI431A R JIKA R (38 PE 24 4]) b
AT R HRRHE Fmoe J7 58 K&l BR ARG Z IG5,
FH 95% (] TFA Z440 WK 22 KM IE b 2467 ok, [ 2 22
FR A 36 A, 22 K 104 4l £k A4l 8 40 M7 3% H RP-HPLC ( 36 [®]
Weters 4% #] , Delta 600 #9) | il it ( 52 & PE 237, API2000 1Y)
W S 7 B R SE AT % . DMSO 5 i 2 ik 20 mmol/L
WL, — TOCARAT
1.4 #mpedk AR UK

BB7,2 40tk /N Gl B 40 2 5298 40y, Wy - 6 [ ATCC
AT AT HLA-A2. 1 (8R4 TgG. 2 40 M A= ROR 25 R4
BEFR R SR WOR B3 1 HLA-A2. 1 S i BB, T2 4
B, /NG B 40 2 A8 9 A, LA D5 5t 3 % iz 4 (transporters
associated with antigen processing, TAP) it [, W [ 4257 = 2= 6

“Fle. BBT.2 4 ML f T2 40 M S A 10% i ok i
RPMI1640 85 3R A Sh i HLET 77
1.5 F 4 R R4 ik HLA-A2. 1 454 Mgkl &

T B Uk AT #E R RAZS A HLA 43, HA SRt R
UFIRFOLF A AT BRI A 3 e 36 07 A7 R T A k. 2k
S, FRATFH AT () HLA-A2 4% F-45 & Pk BE A ) 92 56, 6 i
A 3k 5 L 07 A 5k PO 1o o ) o G, BRIV 5
SEF SRS S RENES
15,1 &ifEmbie  BHEE0R6 AT, KEUEHK
g o AR [ v 52 6 2 6 KR 5 (0 2 x 10° T2 4 ifa, 37 T/
5% CO, MFREE FHIFE 18 ho ZJ5&eid — U FIHs A7 2 GhRIC )
RIS AE W KA A (9 [ BD 24 W) AT AR KR
WL HEAS T I 3 1K S HLA-A2. 1 4y T 1055 f 0 K/, H
HLA-A2. 1 43 TP Hy e e am 1 1 45 B84 I ( percentage of mean
fluorescence intensity increase % MFI increase ) Fmo HEAR
wr.

% MFI = [ (5248 Ik MFI-A i ik g MET) /(A i Ik 9
MELD) | %100,

1.5.2 i e fn oy fasE A e M A RRE SR
( dissociation complex 50, DCy, ) MEFERTA T 100 wmol/L
UG IE S T2 AIERE T, LA TR IR A( Brefeldin A) Jy i
P E M . USSR BETS 0.2 4.6 .8 h A1, 43 5 —Hi A
B . WA b R T ORI L X T A (] ) B
B, SRR R S 1 HLA-A2, 1 (28 4 0 F A U8 KA
S IR I - WA MK T SO . DGy &R
AN IRAE ¢ =0 s 1) s F) 0 DY ot HE U35 1) 50% f 8 ek ] 1

2 H£R

2.1 SSX AR Rk AR A B R T HLA-A2. 1 FR4] M
CTL FAxegFRm 25 £

A A I 4 R R b P A0, % SSX R PR SR A [7]
PR HLA-A2. 1 PRI CTL ey i, JLas R s 1 fr
oo ML ATRLF PRI Al 5 AL L ) CTL 2 {2y
gEaLeh S 41 ~ 49 (SRR IT A R SSX-2 FTSSX-3 A AAY
TR, T4 57 ~ 65 {2 HE AR 3 51 RS 99 ~ 107 fLE 4
Y 1) e A ] SSX. B R S AR, 7 i A AT 19 R 07 37, EL SSXS7
~65 Ji:fk SSX-9 UMY CTL 45 G580k mi i 4.
2.2 BRRMGHAL AT R EE

H1 T4 57 ~ 65 fi G K 7 51 JE AN ] SSX B[R 20 B 4y o
A5 B 41, L SSXS7 ~65 JEFR SSX-9 LSS CTL 45548
B I 0o Al P 3 SSX-2 \SSX-3 SSX-5 8SX-7.,S5X-9 (i)
SSXS57-65 LG 54|41 ], SSX-6 FI SSX-8 [1] SSX57 ~ 65 H 4k
AR IF SR [, BAS 92 56 0 B T P1: AMTKLGFKA (57 ~65)
(SSX-2 SSX-3  58X-5,SSX-7 .SSX-9) . P4: AMTKLGFNV (57 ~
65) (SSX-6.SSX-8) .P5: AMTKLGFKV (57 ~65) (SSX-1) ,P6:
VMTKLGFKV (57 ~65) ( SSX4) % 4 S I 0r98. 3847
[ 64 7 HLA-A2, 1 il CTL i FLPSDFFPSV ( HB-
cAg, 18 ~27) MR BT BEUIK o BT R0 2 (o7 R 28 KL A 2 TR
AL ( RP-HPLC ) 43 7, JL 48 B2 551 1A 5] 95% LA E, Hl API
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H 285

2000 B A ( 96 Waters 23 w] ) W 56 40 A6 J5 AR %) 43 F i it
S5 R0 1 B (N4

Fl BEFESREBFRN SSX1 -9 CTL RATL4H
HEOOEMOER PR AMET MR BIEE frR 4Mu
SSX-1 AMTKLGFKV 57 ~65  289.01 S8X-6  AMTKLGFNV 57 ~65 289.01

MTFGRLHRI 99 ~107 5.58 SLFMRNKRA 68 ~76 104,87

RLHRIIPKI 103 ~111 8,16 MTFGRLORI 99 ~107 5.58

RLORIPKE 103 ~ 111
S3X-2  KASEKIFYV 41 ~49 9.81 SS5X-7 AMTKLGFKA 57 ~65 59.17

AMTKLGFKA 57 ~65 59,17

MTFGRLOQGI 99 ~107  5.58

RLOGISPKI 103 ~111  8.16

SLSTSMGAV 185 ~193  7.84

NMPGPTDCV 210 ~218 53.86
SSX-3 KVSEKIVYV 4] ~49 10. 19 SSX-8  AMTKLGFNV 57 ~65 289.01

AMTKLGFKA 57-~65 59,17 MTFGRLQRI 99 ~107 5.58

MTFGRLOQGI 99 ~107  5.58 RLORIPKI 103 ~111 B. 16

RLOGIFPKI 103 ~111 35,65
S=X-4 KIVYVYMKL 45-~53  27.24 SSX9  AMTKLGFKA 57 ~65 59.17

VMTKLGFKY 57 ~65  289.01 MTFGRLOGI 99 ~107 5,58

MTFGSLORI 99 ~107  5.58 RLOGIFPKL 103 ~111 35.65

NMPGPTDCV 116 ~124 53.86 IMPKKPAEV 111 ~119 389. 14
S5X-5 KMOQKAFDDI 20 ~28 20,40

AMTKLGFKA 57-65 59.17

MTFGRLQGI 99 ~107  5.58

RLOGIFPKL 103 ~ 111 35.65

MTFCRLORI 99 ~107 5,58
RLQRIFPKI 103 ~111 35.65

2.3 Fimldu R Ak HLA-A2 2540k gk ) 52

2.3.1 HSRFEMAWE  FEMSEI P T T2 40 bk .
AN M A 30k & A7 LIRS I 4 T ) HLA-A2 43 T, K45
{37 Ik HLA-A2 3 Fl o AR , (U AR FL %655 i B0 A 400
ST 5 10 24 A IRk e 0 JIK 5 1% 400 i 2 T 19 HLA-A2 43 T, 76 45
B2m fF1E FHFFPELS I, HLA-A2 43 ] AR 76 40 i 2 11
FF T LA SR e 9 6 M 5 i R AT G . 06 0 4 A 1 1, )
EAFE HY T2 400 2T ) HLA-A2 431, 76 FAS I 135 ) 2 o7 ik b
HG , Je% MET 1 50AS 5] 1 28 45 5L o B 4 % B8 UK ( HB-
cAg, 18 ~27)% MFI M 6.29 1 & #] 169. 27, P4 % MFI M 4. 72
4 F) 193,15, P5% MFI1 M 5. 66 1% % 51| 81. 13, P6 % MFI M
2.33 WA H] 119,79, 1fi P1% MFI M 8.0 BEAEEI 1.5, #6i0] P4,
PS5 P6 HJHATECUFS5 6 600 10 P1 &S 35 AU

el p——
—a— P4
200 | —a—P5
——P6

150F __ Hpeag

100

50

IS S sm R N E O Ee (%)

e e T |
1 3 5 10 20 50 100
ok B ( pmol/L )

B 1 il FRALRA A D153 47

2.3.2 SR PR E 2 i F HE Sk T LA 454 MHC- |
PP FEDURUIK , R 62T HE 55 MHC- | (&5 S ks bE, B
A ReE P LA 0 T 6 B0 UK A BB B AT B Y B e SR
R AT HE— 25 I ] TAP BRI T2 At A 7 i S0 735 00 3 17 Ak
4t MHC- | BUEPEaesh, 2 90 iha AL, Pl /il P4 5
BHME T B8 K ( HBeAg, 18 ~27) DCy, {55 T 8 h; i PS 1 P6 (1)
DCoo (AR T 8 h, BN T2 ~4 h Z ).

®2 FEFMRAGL DCy,

Rk M S0 0h e )
2 4 6 g CPHEEERRE
Pl 53.83 53.72 44.16 40.16 35.24 26.92 >8
P4 110.43 83.09 73.71 66.62 55.14 55.22 8
Ps 35.19 32,17 16.79 21.50 15.32 18. 60 2-4
P6 22.28 16.74 10.62 16.15 6.04 11. 14 2~4
T 267.23212,.52177.05164. 17146.03 133.62 >8
3 itig

it 7 e B D e S A A S D D ) e 3 R i
% CTL A7 0550 , P4 5 1 22 K s 1397 B 48 B
TR, AR ARG A R, A — S 2 R i O A IR
W™ (A K i 5 B — 5 M 5 T &1 CTL
L, FE R REAE B 7 AR L B4 R ) HLA-A2 531
IR IFRAL, T 2 AL 2 IR R R ST R
B, HATC 274 T 250 HLA R E 5T IR 4 A7
W7 58, — B2 1] SR 0 9 0k, R ik R Y
HLA 43456 ()BT I 46 (07 3 B0 @ LR 1 s 11
GHETR FRHIEEYE BT P, LS AE SRRl A R
TOREEY O 8 (8 0 o w R . B — Rl R
TEISFILTT R, th Parker 2511 F 1994 4E4R . UG
FT S RS, BEARAE T 7 8 Pt e Ao LA R 8 s
HEBPE | ATV R L i i #h 7e o 1) B A5 I Rk
FEPP LTS R A BURT I 45 S B H A2 #)
G 3

SSX LN FEFaR P e — M E A, ET7EMN
JR] 240 M e S DA AL B I B A X
gt ki) g tafh Gy fn v Jo =, b5 Hofth CT b —
FE, T RL— 5 LB AE A (R 2HL 200205 759 (1) 9 440 i v s
FI I FEWAS [ S 00 S A3 Fe ik o Tiireci 25 15 325 {33
AN ZH A T ) Jb 9 A5 o op 4 B SSX-1, SSX-2, SSX-
3 .SSX4 SSX-5 ZEHE[K mRNA [ 4 ok 00 i 42 BR, 6
SSX-3 LASMHisr 4 FhRE B A — R, 7 75% 3k
S INIRE S0% B 5L RE 43 % 3 1 B (0 3 . 36% itk
LR 27 % 251 I 23 % LI i vh ek, L SSX-
2 € 15% K9 o] of e ks Naka 250 75 fF 58 8 4 98
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I, 2. SSX HE[H 0% HLA-A2. 1 R CTL e fil & H MHC- 1 310 4087 875

SSX Kk [K 3k 1 LI & B, AL 1T A~ B F A A
16 A [r] f# fdR A /0 ik ik 5 FpRE B ) —
Fh, i HLAZ LA 4 AR B IR A ik SSX-3; J5 K
& BAE T 5 - LR R AT SSX-3 ik, B2, T
£ SSX LR Z WA 9 ARl T X ek b,
B H AT & B B T AR SSX-1 ~ SSX-5 ik
AT AN, SSX-6 FiI SSX-7 L7 B £, 2 9% 4 il 2 v
0115 R

2002 4 3 [ 2 3 | N — A0 SSX-2 i 4 FH
{6 F 9 R (LAU 50 \HLA-A2 ") 43 525 51 1 i 9 152 17
4% CTLOHLA-A2" ) 41U, 45O 2 {0 1000 %5 0% 122 4K
P43 0T, AEAAR S FH R T 1k AL 4% SSX-2 4 i
AW 22 L HE & WK R B, BRI SSX2,,
( KASEKIFYV ) J& HLA-A2 PR ¥E CD8 * T 4 i 52 5 %
SR IR, I DA B Db L 45 b 2 3 M SSX-
24w FERM CTL 400 ", Ayyoub %1 F4¢ ) HLA-
A2/SSX-2, o ZREHY, AMUFER DL SSX-2 AR
ifrog A A TLLN b3 32 00 9k L 2% ) i PBMC v 4
RS CD8 ™ T 4 i, i HLAN B 47 SSX-2 B [H KR ik
(147 firh 9 B 3 R i B N v 43 9 0 B 0 3K R A S
CD8 " T 4, i 15 36 Uk 55, AR 3R SSX-2 LA i)t
P2 e 9% HL ¥ TILN F PBMC 43 85 () HLA-A2/
SSX-2,, 5 CD8 T A1I, BAT 5 3% A1y ) S5
BB RO AR G ) T IR DB RN e P
WU S AE NG 7 AR 40 R (HLA-A2° (SSX-2 7 ) 5155
HLIESE s S ¢ CD8 " CTTL S i i 44 I i A 4k 3¢
filt . EFXF SSX-1.3 Fil 4 HLIR A HUA O 2R 4G A,
FIR A5 LR 4 AN [ 218 U g A8 ) I3 PR
e

H I ] 0L, HIUIARAS B m DA X SSX B K
WA S N o Ak, o] BB AL op VT K (1) S 95
B AN S REA RORVE MR L T EL AT RAHED , i
SSX. G Ik D5 7 M 83 £ 40 o 2 TR R 1 22 T R 24
BURIRA—E TR R —Fh R 43, (BAR AT fER ik SSX %K
T B G5 £h 1 SSX Z T Y 8 B () DR, AT L
I 137 A A 12 B M AN () 8 B3 0 bt =2 1] £ 5 SR8 o
2 DI, 9T SSX 3 R A [ R 43 1) 3R 2 25 1k
1 HLA FRIPE 2 0] 0G5, 36T SSXJk R 5k iy i
SR RE TR YT I FT AR LIS R0 S 00 S Ay HAY H S R

HRARFRAT X SSX HE P F AR A 61 57 ~ 65 2 hk
A2 17 91 160 A TO0I 0 53 A g 2 B 4 S, i s SSX57 ~
65 HLA-A2 [ il it 5 I 3% 07 IR A 75 CTL S iz sl (R i
REREDR/INRLIERA . ) FEAAR 40 i 75 43 B Xt Ak e fir itk
— %5 TAF H R E#EA T
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