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[# Z] HE: RIEWEE I ETIAYE survivin HUF HLA-A2 " BRIEIE CTL F207, HIREIET survivin #9I 25A
FPROE LR . 70 s R M v A AL B W B BT BT survivin HLA-A2 * BRI #E CTL 347 BEAT B ; EBAS 43 > 10 [958
PR RN 2, FEEA T N T A e SR T2 4100, DL HLA-A2 254 S50 R R4 AR FITC B )R e CTL R Ak iy 45
A FEMAL VIR B fluorescence index, F1)FE/R 1; LA HLA-A2 i 85 5256 137 20 40 M ARG 0 46 & R ML LA A Wi g
50% B B} B8] DC,, ( dissociation complex 50% ) FE 7R~ 1o g5 HL s WU B 915 1% survivin CTL 28 7 1k 43 51 & .2 STFKNWPFL™
( SV, ) ZPKNWPFLEGC® ( SV,,,, ).* LTLGEFLKL'™ ( SV, 5, ) *LPPAWQPFL" ( SV, ,, ).* CTPERMAEA* ( SV, ).* CPTE-
NEPDL*( SV, ¢, )" KVRRAIEQL™®*( SV ;15 )" RMAEAGFIH*( SV, . ) ¥ SVKKQFEEL*( SV, o )o FEFNSI T BAR s SV,
SVo6106 SV 130,135 ~SVazz0 Y FT 4351 47 8. 61 .6. 88.5.89.3. 8155V, 4, SV s+ SViesa v SViras +SVige6 B9 FI 20514 0. 31, - 0.29,
-0.4.-0.16 F1 -0. 03 ; BB TEAHTZE T DCy M+ SVagas ~SVosr00 ~SVisouss > 8 h3SVass A4 ~6 h3SV,,, SV, «SVigoe N 2 ~4
W3SV s SVaras 0 ~2 ho ZEREEIR, SV, 00+ SVogi00 SV o H I E RN TTRALIK, SV, 5, FH BTN ST RALIK, SV SV«
SViese v SVars +SVgoq FEERII FE0r K. G 10 ML PP v b Ak P v T el A 280 TS I 22 57 L SV a0+ SV 04 +SV o sas
Al HER: survivin HLA-A2* CTL A, 1] H F /e £emiot .
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Prediction and identification of survivin specific HLA-A2* CTL restricted high
affinity epitope

CHEN Ming-shui, CHEN Qiang, LI Jie-yu, ZHOU Zhi-feng, CHEN Shu-ping, YE Yun-bin “( Immuno-oncology Labora-
tory of Fujian Tumor Hospital, Teaching Hospital of Fujian Medical University, Fuzhou 350014, Fujian, China )

[ Abstract ] Objective: To predict and identify survivin specific HLA-A2 © CTL restricted epitopes by bio-informatic
methods, so as to provide a foundation for survivin-based immunotherapy. Methods: Survivin specific HLA-A2 " restricted
CTL epotides were predicted by computer super-motif algorithm combined with quantitative-motif algorithm. Candidate
epitopes were verified when their scores were higher than 10 and were then artificially synthesized. Affinity of candidate
epitope was examined by HLA-A2 binding assay combined with flow cytometry using T2 cells ( shown as fluorescence in-
dex, FI). Stability of candidate epitope was evaluated by HLA-A2 dissociation assay combined with flow cytometry
( shown as 50% complex dissociation time, DC50 ). Results: Nine candidate epotides were obtained: *STFKNWPFL™
(SVya )s “KNWPFLEGC™ ( SV,,,, ), LTLGEFLKL'™ ( SV, ), ‘LPPAWQPFL" ( SV, ), “CTPERMAEA"
( SV, ), “CPTENEPDL™( SV,.., ), ""KVRRAIEQL™( SV, ), “RMAEAGFIH®( SV, ), and *SVKKQFEEL”
( SV ). HLA-A2 binding assay showed that FI values of SV, .0, SVoeis SV s and SV, epotides were 8. 61,
6. 88, 5.89 and 3. 81, respectively; those of SV, , SV, SVes, SV, and SV epotides were 0. 31, -0.29,
-0.4, -0.16 and - 0. 03, respectively. HLA-A2 dissociation assay showed that DCy, values of SV, ¢, SV, and
SV 150135 epotides were longer than 8 h; that of SV,, ;, epotide was 4-6 h; those of SV ,,, SV;;,,and SV . epotides were all
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2-4 h; those of SV,e5, SVius epotides were both 0-2 h. The above results demonstrated that SV 5, SVeg. 04 and SV 39,135

were high affinity epotides; SV, was intermediate affinity epotide; and SV, SVeis, SVissss SVirus and SVgge were

low affinity epotides. Conclusion: Antigen epitope can be quickly and efficiently predicted by super-motif algorithm com-

bined with quantitative-motif algorithm. SV, .5, SVeei and SV 5.3 epitopes are survivin specific HLA-A2 * restricted
q g 2028 96-104 130-138 €PILOP p

CTL epotides, which can be used for later research.
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1.3 AEFEFM survivin FAL

% SYFPEITHI 470 Ji IR U 44, 494 survivin
YR R FEER P 5], X survivin B HLA-A2 R 4
CTL R A7 gE T e B w0, 0 iy 9 A2 B % S 4l
ALY CTL 2457, FIH Intenet 2% #E A SYFPEITHI
F 51 ( http://www. syfpeithi. de/home. htm ), £ £
Epitope prediction #f A CTL FA7 M A HT . F < Se-
lect MHC type > & #EHEWEE CTL Az BRI MHC
AR HLA-A = 0201, &7 IR /INik 9 Jik, 15 1 —
FIMEBER AL, #1553 KT 10 ByR AL — 200
o
1.4 EHEFEFRN survivin £

FIFH AL BE P (. BIMAS ) W0 #1416 7 51
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HLA-A %0201, RO RAR/INE 9 Ik, it 45 54 U] 3k
PEBGE 30, BAT A 45— RIMEE R AL
1.5 ZBKe986

B IR J5E 1 R Ak vk TP AR 2 5 i Y R AR
AT A R, R K GenSeript 24 Rl A AL 4lifk .
1.6 HLA-A2 %5452 Bath 4% ik R ALK 69 F A2 7

SRR 2 B8R 3 17, B T2 4 A &
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AIM-V B IR 3L A% 2 1 x 10°/ml, 5 T 24
FLEEFEA, 1 ml/ AL AR E N 10 wmol/ L 55 1E
TN B2-M( 3 wg/ml ); LA T2 * B2-M A A BT
W& T2* POL 476 ( ILKEPVHGV ) 1 > BH % X} B&
37 °C 5% CO, WFH 21 h, PBS ¥ 3 ¥, A FITC
FRICH) HLA-A2 B4 BB7.2, W% HE 15 min, PBS Uk
B2 W, AN ARSI T2 A I HLA-A2 51
E/{I —T— ﬂ] % ﬁ'ﬁ; ﬁ E ( mean intensity of fluoresence,
MIF ). PLod )t Z2 %0 fluoresence index, FI )35l
3, FL=( 52540 MIF — BIPEXT BRZE MIF )/ B4 % it
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41 MIF, FI>1 FRZKE HLA-A2 AR EHT .
1.7 HLA-A2 fi# & 55 346 M 4% 2 R A5 Bk 09 48 52 1

BRI IRAR E MR I 2 B SR 4 17 ik, /D
T2 A 10 % G4 1075 ) RPMI 1640 35573685
7, AIM-V 553 L A% B 2 1 x 10°/ml, #2
T 24 FLEFFRAR, 1 ml/ AL IMAMREE 9 10 wmol/L
BAEVE RN B2-M( 3 wg/ml );37 °C 5% CO, ¥
B 21 h, PBS ¥E¥ 3 IRVAEBRZRRAAL, MA
AIM-V 55330  UABHIORT & U HLA-A2 76 T2 2l
KMPIFIL, 37 C 5% CO, BHF 1 h, vEik, B
37 °C.5% CO, W& ,LL2 h Mk, U4 0.2.4.
6.8 h M4 fin A BB7. 2 ik, = EIEE 15 min,
PBS V¥ 3 U, it 24 AR TN T2 48 g % 10 HLA-
A2 TR EE . A5 H DC,,( dissociation com-
plex 50% )7, DCy, Rn B RTE t =0 B Y2
55 B 55 2] 50% I T B sk a], B 509% MHC-JK &2
A S T (RS 1]

2 &5 R

2.1 Survivin HLA-A2* CTL £ Az 4 &

£54G survivin BET I TP 94 o AR AL AR T
P AR 23, e A W R T 7 12 rh s o B HL 25
B PR W o3 A3 )R 9 A RAL AR
RIERALIRCE 1),

%1 SYFPEITHI %5 BIMAS ;A @SSR
Tab.1 Scores of candidate epitopes predicted by
SYFPEITHI and BIMAS

VORI cE f2 k ik 5 HLA-A2 B BRI 44 1155
25 FI <1, Ui 5 5 E kS HLA-A2 454 T4 55
(%£2),

F2 BERMCKHFEMH W
Tab.2 Affinity of candidate epitopes

Epi.to.pe Sequence F].uores?ent .
position intensity
---- Negative control 16.32 ----
- PO1A476( ILKEPVHGYV ) 216.76 12.28
20-28 STFKNWPFL 156. 82 8.61
23-31 KNWPFLEGC 78.46 3.81
96-104 LTLGEFLKL 128.53 6.88
6-14 LPPAWQPFL 11.57 -0.29
3341 CTPERMAEA 21.43 0.31
46-54 CPTENEPDL 9.86 -0.4
130-138 KVRRAIEQL 112.37 5.89
3745 RMAEAGFIH 13.75 -0.16
88-96 SVKKQFEEL 15.83 -0.03

SYFPEITHI BIMAS Total *
Epitope sequence
score score score
Y STFKNWPFL.* 18 10. 264 184.75
ZKNWPFLEGC” 10 4.035 40.35
*LTLGEFLKL'™ 23 3.546 81.56
SLPPAWQPFL" 13 1.304 16.95
¥ CTPERMAEA* 14 0.651 9.11
“ CPTENEPDL™ 12 0.572 6.86
B KVRRAIEQL"® 19 0.560 10. 64
TRMAEAGFIH® 12 0.525 6.3
$¥SVKKQFEEL” 17 0.061 1.04

*Total score = SYFPEITHI score x BIMAS score

2.2 fERB‘EEALRKGEAH
SEM DM BR,9 FEEKRTH 4 £ FI>1,

2.3 R ERALAKAAE

Fa g M T 7R, SV SVosios « SV isouss WY
DCy, >8 h;SV,,,, 1 DCsy 1 4 ~ 6 h; HARAALAY
DC,, 34 <4 h, tn& 1.3 3,
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Fig.1 Stability of candidate epitopes
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W fe i B IR/HLA-A2 2 & W), B2 SV
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SVoe100 SV 13035 3 2 )EEE R TR ALK, 5 HLA-A2
58 18059, L RRTE iU 2 I IR/ HLA-A2 B89,
AL—A> SV, (3 MESEM S 247K, 5 HLA-A2 R
RETE I B A B IK/HLA-A2 B &9, BATRE SV,
SVisa1 +SViess +SVaras «SVig06 0

F3 BEERMREFRF BN NEE %)
Tab.3 Fluorescence intensities of candidate

epitopes at different time points

Time ( t/h) DCy

(t/h)

Epitope
0 2 4 6 8

POLA76( ILKEPVHGY ) 93.41 84.56 76.63 69.72 67.71 15.60
STFKNWPFL™  82.67 81.65 77.52 72.43 65.37 13.75
“KNWPFLEGC™  56.42 44.93 30.76 22.83 18.37 5.37
“LTLGEFLKL'™  136.78 133.52 121.69 94.83 89.41 9.26

SLPPAWQPFL"  71.64 55.43 31.52 23.61 12.46 2.61

“CTPERMAEA"  92.38 76.53 38.32 24.16 16.37 3.06

“CPTENEPDL™  69.82 32.74 22.32 14.51 5.73 0.86

KVRRAIEQL'™ 127.74 125.26 107.32 88.53 76.92 10.57

TRMAEAGFIH®  46.62 20.43 15.62 8.46 3.52 1.43
®SVKKQFEEL”  83.36 63.58 34.26 18.54 8.37 3.62
3 i i

IR G RE TR T R MR £5 AR T Y E B A
53, CTL S5 32 WU 8500 20 ML, & R B 30 A
JifJeE 4f i, T ELRE 43— R BN A LA -, 4 TFN-y |
TNF F1 GM-CSF &, iff — 20 3t i HLAA XTI ogg 1) fe 28
BB DU SR CTL g LA ) il S 28 16 97 1Y
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BIPRS00 BT 43 7 2 T 103 o
HRAL, BB P g FE s R . RO RBUR Th R
925 20 MR S PR TR 0 2R i B Bl s TR RGP 454
CTL UL LA A A B al, T 40l 3R A 2 2 H
PR A PR AR S 400 0 T b3, 4k 5 MHC- T 28
A IR RS T M2 TCR )iRH], 5
AR AT 3 G 28 7 25 1) o G, e 5 | A 8 1 2 T B 8 I
I R SEAS A BT RIS S Bl PR R A R 1B R
B SN BT o DRSS F—A~ 2 HUR 51 () e bt
J, G e HAE B CTL 3 07 300 57 2 FH R Ve B 72 , ¢ e
AN 5 MHC- T 2847 T 456 PR BRBEE T

XK, FE—AMEE K, T 4005886 0 ik,
XM R T R, I A A5 Ik BRIFS e = 1
CTL AN B JT o 33X — 2 BN (SOME B 1R AL 5%
K HBCEAR, BEE AT MHC- T 2840+ 19
IRZEF ) BB, DA RO R Bk 5 MHC- T 284> F 45
GAFEFT MHC- T 2890 I 2 52 3 42 DA LA AN I 7R
A FHAE Y B2 B HOR T Be i AT SR 1 2 28
BOARTRE S HETH T CTL R ik 8 A
FETHUREKE MHC- 1 2850 1456 FebE i w7y i
FVER X HT N T A B R A 45 T 5 9. BT &2
BT CTL A7 B0 9 R 3, b i ol 5 FH Y 2
Parker %“]ﬂ:ﬁ ) BIMAS 72 % 1l Rammensee %"2:8]
% B9 SYFPEITHI, BIMAS 2 #R 3 #1 J& JLUIK 5
HLA- [ 43F45 G 092 2 I e 47 3000, & Al LLXS 40
ZFAN[E B B MHC- T 2 BR il 4 3 407 125 47 70
SYFPEITHI S AR 48 i J5 B # 9% Fk 9 i e sk ik 5
MHC 454 09 R AE 155 H 26 70 7 B0, T 4l o 3% i
8 ~ 1043, sk 4 ~6 7, HHZE BRI 1 ~4 41,
AFIEEFRIE -1 ~ -4 53 S AR ERREH 2
FRIAZIUKE 7o B ] AT 200 A3 FhAS [R]Fh &
ANA] MHC- T 2853719 CTL %A .

4 R T A R e 9 e A R T BT 25T B
BAHEZAER, AT & A TAPs ) A] LUE i 41 i
caspase-3 \caspase-7 FOTE MMM HI N gA 07, £
PR 20 A e 52 R T . Survivin S TR AR
FUBZR G IR Z— B0 F 17925, % 4 M BT K&
3AMWEF . HamibryE 2R 142 MR EER A
FIMREN , 2> TN 16.2 kD, &4 — N FHIRG 3
P8 T4 & 1 E E J¥ 91 ( baculovirus TAP repeat,
BIR )43, 45 M & 47 70 ~ 80 NEILIR IR, &
IR BB T8 b & B, B R I 40
JHT AR RN A 0 Survivin B 7S 2255 5 40
WAEREACA 56, i L 20 survivin 19 755 2 35 RE A
MR A AR, I HL 5 e 40 IS 32 80T AR b
TR BT I SMAA S 22 R 1 5 ke SO R LU % 1)
FHSE T2 Survivin 7E 60 2R R vh s s TR IE
AL PR FGR BN FIA R IR AT R FRAR D
S b e %2R survivin K TRAY L RN,
439 B HLA-A1 HLA-A2 \HLA-A3 \HLA-A11 HLA-
A24 FHEEBBEERMNINE 2R R CTL &
m{ 14-16 | 5

AN FE LR LT 1 AP AR S A, T T
9 £ HLA-A2 BRI survivin CTL {7, 50 9 A
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BE5 HLA-A2 3 F456 1 T HAMZ —, & & T-
B ZeAC AN A , J& HLA-A2 FHM: [ TAP 4> F 5
YUAIRE . ZEANAAS RE 0 T PN R A T, (R AT LA
PR IME M PRI ; 76 PR IRAE AR S 0T, 3L
Y FR IR HLA-A2 70 T RIA AR E . T2 gk
17 HLA-A2 43 F SHu RS &, FLA0 M 3R 1 HLA-
A2 FOFE A B BT LR S H KA 25 A4 12
JERME HLA-A2 4355 H B IR AL 125 .
AHE 5T Fr 45 2R WO, 5 2E K SVa06+ SVegaos
SV 0.3 3 T2 20 ELAT B85 2R AT, BBJE iR
MEEY .

AT FT FE I, 3 P ok i b 3 e kT s O
AR B B A B A K R 22 iR R Y &
P, AP B0 0 HLA-A2 * 15 28 A0 gt
JEL CTL A, I T8 H 1) v 2 AP 2 067 I 3 i
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