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Prediction and identification of H-2Kd restricted CTL epitope derived from

breast cancer associated antigen ROR1
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[ Abstract ]Objective : To predict and identify breast cancer associated antigen receptor tyrosine kinase like orphan receptor 1(ROR1)
H-2Kd restricted cytotoxic T lymphocyte(CTL) epitopes and to provide experimental data for breast cancer immunotherapy based on
ROR1. Methods : ROR1 specific H-2Kd restricted CTL epitopes were predicted by bio—informatic methods. Four candidate epitopes
with relatively high scores were artificially synthesized and purified. Analysis of binding ability of the candidate epitope peptides with
H-2Kd molecules was carried out by peptide binding assay. ELISA assay was used to check interferon—y(IFN—y) and interleukin—
12(TL-12). Results .Four candidate epitopes had high affinities of H-2Kd;the FI values were more than 1.5 when concentrations were
more than 30 pg/ml. ELISA results showed that RORT(NYMFPSQGI) could stimulate spleen lymphocyte secreting [FN—y and IL-12.
Conclusion; ROR1(NYMFPSQGI) is a H-2Kd restricted CTL epitope of breast cancer associated antigen ROR1. This study provides
an experimental data for breast cancer immunotherapy based on ROR1.

[Key words ]breast cancer;receptor tyrosine kinase like orphan receptor 1;eytotoxic T lymphocyte epitope ; bioinformatics

{EZ 4B : & X A, Email ; 52518313@qq.com,
HRF 6 I BAHEEE,

WIEEE & #,Email ; tanglicq@cqmu.edu.cn,

BE4TH:-BEA%KMFLLHLEYAB (%5 NSFC81272571);
FEFTH Y KA TR KRB (55 .20120208); F &
Wi RAR TR KB R B (45 .20110309),

415 H AR : http://www.cnki.net/kems/detail/50.1046.r.20160109.2050.022.htm!
(2016-01-19)



BEEERI RS 54R 2016 £ 41 %% 2 ¥8 ( Journal of Chongging Medical University 2016.Vol.41 No.2 )

— 169 —

HIERRE L FEREEMNEZ— AR
RIRFER TR GAAARMERE R, BT EE
I FBONFAR AT JBUT AT 6T RS TR
FAYT S, IEERMEE R R R, R
T E BV FLIRE B A B E ARG &,
AR SR RIS R EE LN, A
T B 40 M (cytotoxic T lymphocyte , CTL) 2 M4 %F
ST S i B A, T R e e
B B9 R L B AT LU 3h DA 4 R CTL R
R ERGUMEROL , BH I, fve % e LR MR AR
RHURE) CTL Rz, X0 & BA BB siay rE AW
FLBEMBREEAEREEE L, ZIERERMAEH
IMJIL3ZAK 1 (receptor tyrosine kinase like orphan re—
ceptor 1, ROR1) B—MEMBIBERD, EH BEA
HAFTRE , ERB RSB R B IR
SR AN K04, Zhang 5T A B ROR1 ZEFLAR
BB PR A, I SRR R BB AT A AR,
F— AR ) R S BRI TR, BTSN
RAEYE BT B, 42 /R ROR1 # CTL
PURFRAL, At — P HIFE T ROR1 Y M R w BE
JEFERH

1 #RS5F*®

1.1 ROR1H-2Kd M4 CTL & 445 FRM]

218135 H E 37 A Y AR{E B .0 (National Center for Bio—
technology Information, NCBI) /M ROR! fE RN E R
JRFF3Y, R R EE A s AR AL P L F /) Bl RORTH-2Kd
PR ¥ CTL F A2, T B35 53 524 :http. www.syfpeithide/
ScriptsMHCServer.dl/Epitope Predictionhtm #1 http . //www —bi-
mas.cit.nih.gov/molbio/hla_bind/, ¥EB2 Fh 7 k8B E K 9
BRVE AR R ALK,

12 BARE & Aot

R YME BT 45 R S HEA R 4 % H-2Kd[R
it 9 ik, BIRAST HIEIRIE A YIFHH A BR/S #] (ChinaPep—
tidesCo.,Ltd.) & B , B 3 WA 8,35 {X (high performance liquid
chromatography , HPLC )R MAEEE . LUBIFIRSHAET-20 <C,
1.3 B Rkeg B 5dr
1.3.1 #MERESUE /DB RMA-S(TAP SRFEH/NBIKE R
MR )M EE =FE R EREEHPE, RMA-S 41/
FH#HL RPMI1640 FEFRI 3R, FITC FRid KRBT/ B H-
2Kd B F £ E Biolegend 24F],

132 BRERMCHBGERISN RAKSSEBAN &R
BEROAKS H-2Kd 5+ FHRIS S 1H 5L RMA-S 41T PBS ¥
2K, KA 5x107FLEEF T 96 FLERFRAR T , IABRIERCR AL, &
Y4514 10,20,30 140 pg/ml, RMA-S 4iM7E 5%CO,.

37 C AR R A& T3 18 h, WA 4HHE, 2.0 1 000 r/min,
5 min, ¥K PBS ¥ 3 K, FRRE L, FEHPTTIEDMA 1 pl
FITC #7128 Kk B3t /b B H-2Kd $idk 4 CEHXBF 30 min,
PBS % 3 ¥k, FACSVantage SE BB E 40 (32 E BD A F])
H - 355% Y638 B (mean fluorescence intensity , MFI) , A3t
$58 (Fluorescence index, FD)FIWrsEF S, FIRIHBE &N,
FI=[(fB3E 2 Bk MFI-A AR MFT)/(CAS il Bk MFI)]x100% .,
FI>1.5 &R RS H-2Kd 3 F4E J11, 1.0<FI<1.5 7R
ROIIKS H-2Kd 2+ T84 119%,1.05FI1>0.5 R EMKS
H-2Kd 5+ F454 H KD,
1.4 3RS A & A

INREHEIR AL AL TSR B A 75% . BEP 2 2~3 min T4
B, OEAG TR B, FHEHBEEE 200 H XHEARS
BAERBHEE , pH 7.4 15 PBS Mk, IR 40, iAW 40
Hi43B % ,2 000 r/min, B5.C> 30 min, B EEHE 405, PBS
PEB PR , RPMI1640+10%FCS B35 M E &, Wik E 41 Ls
5 x 10° NMFLEEFD T 96 FLIEFRMR D INARE LK, AU E N
0.1,1.10 1 100 pg/L, 3555 48 h, LN LI, A ELISA
R & (Biolegend , 32 [ ) 1 25 I I 384 ok X2 40 P 43~ W 1 440 B
BT IFNy #l IL-12,
1.5 #%hitFFk

PR 5EAT F SPSS 19.0 84017, 8L WER 3 1K,
PURLIE + ArdEZE (5 2£5)R/R , 2 HINTTE IR LEBER
FMSIREA ¢ B, BE/KHE «=0.05,

2.1 ROR1 H-2Kd FR#)i: CTL A4z egFiml R
REEDERFROA T REHER , EREI B
i) 4 & Z A F B R RIBOERNMRGE 1,

# 1 RORI1 HE H-2Kd REMTHARLER
Tab.1 Prediction of the epitopes of H-2Kd-restricted
ROR1 antigen

H-2Kd peptide AApos Sequence
ROR1-pl 788-796 NYMFPSQGI
ROR1-p2 591-599 DFLHIAIQI
ROR1-p3 604-612 EYLSSHFFV
ROR1-p4 738-746 RFKDIHVRL

22 3ER#SRAHAL

ZM A A IR EA YRR ARA RS
o ERAR IS T B R SR =95%, ROR1-pl £
0 H BRAE AR B B} E] (retention time,tR)5 10.416 min B, FLH
WA FER 1069.28, PR FRM 1 067.32;ROR1-p2 Fik
IR AR B RS 10.497 min B, HIBSA TR 1 074.38,
SCBRAF T8N 1 074.38; ROR1-p3 s Y BLAE AR B8 it 6] Sy
11.273 min Bf, HEL 4 FEH 1 056.21, LB FE R
1 054.65;ROR1-p4 & H IS B ATES 13.368 min B,
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HEgsr-FRh 1 081.28, LBR4 TR0 1 081.32, 4 &Rk
RMERRS FRSHESTRYE , RUSHRIER, &R0
Z B3I % R T DMSO(Sigma, EE)H , 1k EH | mg/ml,
-80 CAGRAF(E 1),
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Fig.1 Peptides analyzed by HPLC

2.3 H-2Kd Fo & ZATAREAKE RS 54
WAL R B, FERA IR B 3, 56 %48

¥oz i , £9 RMA-S 1R E H-2Kd 4 F By & kB i
Wg, YFRAIIREEET 30 pg/ml B, 4 KARERA BRI
FAEPOIRTF 1.5, 87 4 FEERMKS H-2Kd WHEBH
BIFEF S (3 2), H ROR1 788-796(NYMFPSQGI) T5 1 B
M, TESRER,

#*2 ROR1EBIYTERMA S H-2Kd S FERAHH

Tab.2 H-2Kd binding affinity to ROR1-derived peptides

#%)(ug/ml) RORI-pl RORI-p2 ROR1-p3  ROR1-pd
10 1.34 131 127 1.29
20 1.55 148 1.44 1.37
30 2.19 198 1.95 1.94
40 241 2.16 2.18 221

24 RORI1 # £ 4 52 & b b

/R E 4I5S ROR1(NYMEFPSQGD) LIS E )5,
BHWREWIME, ROR] BEES/NE T W E M IFN—y FI
IL-12, BREHEEE K 10 F1 100 pe/ml B, S FHAF=2: 00 B
I (IFN—y:2=—1 082.674,-6 104.128,P=0.000.0.000;TL~12;
t=-34.362,-82.695, P=0.000.0.000) , 55X} BAAH L £ F BA
SKitEE(E 2.3),
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Fig.2 IFN-y secreted by spleen lymphocytes
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Fig.3 IL-12 secreted by spleen lymphocytes
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G MR T FBRE - RBY, gt
YREITVE R —FFT M4BT H 3 B EM ., 4
Mg T bk B 40 MR B R B BT IE RUM 4AA, B
HIBEMMEAN, 3 57 LASr W IFN—y TNF #
GM-CSF 4R+ , BE5R AL 98 B 0% K2
AR SR CTL R & BT E it ir ey
HEWR BAr, CTL ROLBEWBIEIE T 40 M %58 5
B ERRERENEPREEEMIEH, CTL#
o7 BRRE o A — BRI RS 0 E es&IR T
2, F e KI8T, Asahara
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LI HLA-A24 fR 4% KIF20A-CTL EHIRITH
VORI T R I e M R A , B R B T I8 , e
BB LR CTL N, SER— T RIAIT
) 20 2 BE T, 21 BHRIEIRGE, 8 Bl R, BRm il
K 2% , BE AR B B I K , $/RKIF20A-
CTL R & —F A BBt M 3 18 BR i P 2 1
Baba KRS A FR 5,38 gpl00 SRIR HLA-A*2402
FR il 1 22 BRRE T VR 9T 6 5] HLA-A*2402 PEYE TV 85
RERBEEE, BETHXMEBIVER KB, ELISPOT
BRI A 4 558K 2 AR R S T R, BT
A B #H CD8+CTL BEHI,

ROR1 & — ™5 JEL A2 (A B SRRV , AP AR Al
ZFGE OB THNEHRARENEERBETFE
BEEM,BEERRAARPAREE, Zhang 57E
L A Mg 4GB ROR1 Bk 4 BIETETL
IR R RIR 35 HMG R B BT R YA
%, HHMER AR UTER ROR1 H KX AT 15 b
R it — PR A3 RORT @it Wnt R
{2 34 B 0B RO FE TS , 278 ROR1 B — By Al %
iR, AT LME S MBS R TR, EIRAARsE
¥ ROR1 1R FLIRIE S S VAT 00 i o DL o, %o
HAT8ERY H-2Kd FR#EIME CTL A 5E4T R0 , 73 k2
FAIBURERNAK,

AR RBEETFEMELMETFERE SN
2, % ROR1 # H-2Kd BR#I¥E CTL FAr 475,
KB ERBEEPURRNM B, & Ak EE bR
RO ZRPEIEFBHEEZZIK, FUIFERRENE
KRBT ERERMNE T EALHEYE &K
(major histocompatibility complex, MHC )4 F454&, H
HIZ N RS &R TR, RS & LBy
FE 2 A/ B PR AL 3 AE 26 735 4K (transporter
associated with antigen processing, TAP) {2 ¢ #9 /] B,
K LR ZH U bk RMA-S, TAP 24 IR LA
[ M R E iz 2 RS —FRE A B, TAP BRB&
IS IR 2 AR BR N R M s S MAC T 2843
FHEE AR EPAMBEITRERE T
DAIRMA-S £E K MHC | X4 FHEEBER BT 4
BEHZRE MHC [ 29 FEMABRDN, ABFF
AR RIS R EI A Z KIS MHC 1
RO TFHBERNZARES . ROR1 BESMEYSIEYE
L4 JF T SR L 40 B 43 A 4B B R F TFN—y #0 IL-12
RIEERE, A ER ROR1788-796(NYMF-
PSQGI) £ Bk S Pl 84 i 40 g, B 5 ROR1 £ RKYR &

HI¥EE , IFN—y 1 IL-12 38 % , LB ROR1 BERI
HESF T @IRMTEIF =L AEE T, RORL KK
WAV EER T —EPR.

g EETR , AR T R B E T, S
2 STUG Ty 15 O 08 A1 4 52 ROR1 A9 H-2Kd BRI 1
CTL AL, Ryt —B W & 2T ROR1 HLJRF ALK
TR E T HA,

2 £ X W
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