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Prediction and identification of HLA-A » 0201 restricted CD8" CTL epitope in Mycobacterium tuberculosis Ag85C
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[ABSTRACT] Objective: To predict and identify HLA-A % 0201 restricted CD8" CTL epitopes in Mycobacterium tuberculosis
(Mth) antigen Ag85C, so as to provide evidence for epitope-based study for tuberculosis (TB) vaccine. Methods: The online
database SYFPEITHI was applied to predict the potential HLA-A % 0201 restricted epitopes from Ag85C, an antigen of
Mycobacterium tuberculosis. T2 cell line was used to assay the affinity between the predicted peptides and HLA-A % 0201
molecules. The specific CTL lines were induced from peripheral blood mononuclear cells (PBMCs) of HLA-A % 0201 positive
TB patients and PPD+ healthy donors by peptides with high binding affinity to HLA-A * 0201 molecules. TFN-y production, in
vitro proliferation and cytotoxicity of peptide-induced CTL were determined to screen HLA-A x 0201 restricted CD8" CTL
epitopes from those candidates. Results: Fourteen potential epitopes were identified from the SYFPEITHI database. After
binding affinity assay, 3 of the 14 peptides (170-178 aa, 317-325 aa, and 144-153 aa) were found to have high binding affinity to
HLA-A % 0201 molecules. However, only one peptide (144-153 aa) stimulated its specific CTL to release IFN-y, proliferate in
vitro and produce specific cytotoxicity. Conclusion: We have successfully identified a HLA-A % 0201 restricted CD8" CTL
epitope of Mtb Ag85C-FLTREMPAWL(144-153 aa) , which might be a candidate epitope for TB vaccine designing. Our findings
provides a basis for developing novel and effective anti-TB vaccine.
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LI ELISA A5 RE 5 T 45 ™= A= 19 TEN-y , i) [|]
YD (DELIF A) K45 S0 T 40 M 1 38 4
N K A M B, B D % E  Ag85C 1Y HLA-A »
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A,

M NCBI % ¥& J% (http://www. ncbi. nlm. nih.
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F1 MERRBE T2 AN FEFHRNEE
Tab 1 Mean fluorescence intensity( MFI) of T2

cells induced by individual antigenic peptides

Peptide Position Sequence Score MFI
1 25~ 34 aa AMGAVLVYGL 26 5.57
2 22~ 30 aa AIAAMGAVL 24 4. 36
3 22~ 31 aa AIAAMGAVLV 24 4,75
4 170~178 aa  SMSGGSALI 24 7. 44
5 20~ 29 aa RLAIAAMGAV 23 5.33
6 267~276 aa  NIPAKFLEGL 23 5.19
7 317~325 aa  AMKADIQHV 23 6.93
8 9~ 17 aa RLRSAATTL 22 5.21
9 23~ 31 aa IAAMGAVLV 22 4. 67
10 51~ 59 aa GLPVEYLQV 22 4. 84
11 81~ 89 aa YLLDGLRAQ 22 5.11
12 144~153 aa FLTREMPAWL 22 10. 78
13 168~177 aa  GLSMSGGSAL 22 4. 61
14 289~297 aa  AADGGRNGV 22 4.93
No peptide - - - 4,17
;J;_ 3.0
z 25
B 20
215
o -
2 10
2]
E 0.5
B
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Peptide No.

B 1 BMEHREKS HLA-A « 0201 BI3E 1547
Fig 1 The affinity between predicted

peptides and HLA-A % 0201
n=3,xr+s

2.3 IFN-y #aml e 2 R HrJE K 4 A1 7 %
HLA-A % 0201 FH P 25 #% 8 3 & HLA-A % 0201 FH
PE . PPD(+) il FR AR R Th R RBIE & CTL 3% 73 il
IFN-v; PUJR Ak 4.7 Al 12 78 HLA-A = 0201 B 4%
B CHLA-A * 0201 B PPD () fa i %
PIRBEWH 8B5S CTL 40 IFN-y . $rJEK 12 WFE
13 61 HLA-A » 0201 BHYEZSZ B F i 12 6, LU
429 31 ) HLA-A % 0201 BH¥E PPD () {5 & B
FHh B SPUR RS CTL W3 20 W IFN-y, F 1
{E 435035 21 (892, 3+ 13. 2) F1(849. 6 4+10. 3) pg/
ml, B 8 @& F H AR (P<<0.05), WK 2,

2.4 WA ARBOLER PUEK 12 TUIESR
13 ] HLA-A » 0201 PHMEZS R B i 12 . LA
T3P HLA-A % 0201 FH I . PPD(+ ) fa B & &

He A R o A BH M B B R R, ST OB F ¥ (R F
(15.3E3. HOM(17. 14, 7>, YUJFEIK 4 F1 7 £E
HLA-A * 0201 BFHPEZS % 35 S HLA-A » 0201 F
PE PPD () filt Jé i3 JE 7 o oK 175 5 10 W Sl %) 34 4 S
N, HUBRAK 4.7.12 7F HLA-A % 0201 B 45 %
F HLA-A %0201 BitE PPD(+ ) fat & B %, B R
HF IR S S Y 3 A R (3D

1200 W Peptide 4
0 Peplide 7
W Peptide 12

| (oo
800
o0 F

400

IFN- ¥{Pa/pg-ml”)

200 F

0

B2 mEKFSFRME CTL 2k IFN-y
Fig 2 IFN-7 release by peptide-induced CTL
A:HLA % 0201 (+) TB patient; B: HLA % 0201 (—) TB patient;
C:HLA % 0201(+)PPD(+) normal volunteer;D: HLA % 0201 (—)
PPD(+) normal volunteer;n=3.x+s

20 r W Peptide 4
18 O: Peptide 7
16 z m: Peptide 12

14
12
10
8
6

Stimulation index

B3 HEKRESHRYE CIL EEIMIGER MK

Fig 3 Proliferation of peptide-induced CTL in vitro
A:HLA % 0201 (+) TB patient; B: HLA % 0201 (—) TB patient;
C.HLA % 0201 (+)PPD(-+) normal volunteer;D: HLA % 0201 (—)
PPD(-+) normal volunteer;n=3,7=%s

2.5 WA EFRBER RN 40 1 B A
AT M S B & S AL PUE K 12 AT AE 13 H
HLA-A » 0201 PHMEZS &% & d il 12 4, DL B &3
31 ] HLA-A % 0201 FHE . PPD(+ ) filt Fé i i %%
V55 20 2 O 0 M S 2 R L 3 Il (30, 1£3.6) %
31444, 1%, PUEAK 4 A1 7 #F HLA-A * 0201
PRS2 # &% HLA-A « 0201 BAYE PPD(+ ) fd B
BIEETPE SN R GEM A RS, W
TE HLA-A % 0201 45 8% (. HLA-A % 0201 B
PE PPD(H) e 8 b Bt stk 4.7 #0012 3551
A A AT /N T 10,096 (BT 4
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- A B C * D

= 30 [ ‘

= ! ¢ W Peptide 4

5 25 ! / s Peptide 7

¥ 0 ,'f d A: Peptide 12

210 / A

& 5 i,i’f o e
10:1 20:1 40:1 10:1 20:1 40:1 0 10:1 20:1 40:1 10:1 20:1 40:1

Effector : Target ratio(E/T)

4 HERKBESHSRYE CTL AREH

Fig 4 Cytotoxicity of peptide-induced CTL
A:HLA % 0201(+) TB patient; B HLA % 0201 (—) TB patient;C;
HLA % 0201 (+)PPD(+) normal volunteer; D: HLA % 0201 ( —)
PPD(+) normal volunteer;n=3,x=*s

3% it

VAR, TN S8 S0 s B B B (HTV) 19 RE &
SR ZE AT TR 2 T 24 TR bR A AR 2RI, DA SME —
AR AR ROR AT S S E N, &R
(45 R PE TG SURDEGAL . A T R T4 R B M
RERPE 5, A R — 25 0F K TN A AR R 4 A% %
i,

A 5 S Y VA0 N PR S CD4 T T 4
IEL % F E A TE PR 40 G L L IE S
KR B BL 45 %R DA R G R A M i BB IR R
RO SR, AE X BRI M 4 A% I AT R R R, B =
HYJRER) CD8" T 40 M i) B 75 5y 8 e 45 W AT 1
W] MHC [ FR#%IME CD8" 40 J #51t T 410 M X i 45
Mg B AR ER . AR A
PL,MHC T BRI PE CD8 ™ T 4 Jfd AE 2 571 25 4% T i I
Yl (1) 20 L L B % BRI TEN-y | V5 firk Ja% e 174 0 440 ff %
Vi N A, BRi A pFst R, CDST T 4
i 25 5 DA 3 4k 0T BE I IR A%, 7E 0 45 4% b B IR
YA 2E F N R A T EEAE A BRI TEN-y ¥ fife J
o B 4 ML RN B LA AZ AR I . CD8' CTL &k #1E
FH L 25 25020 FE 40 M 2 1T 5 A . MHC | 284 145
BRRESPUREN, L, R MHC T 28
PR Y CDS™ 4l M (1 45 4% FT B8 Bt B 26 47 . B
CTL A (cytotoxic T lymphocyte epitopes) , ¥ T
BB CD8™ T 40 M 75 b 45 % AR AR L T i Bt
SERZ G PE N DA S B R S i W S B G E
B, 54N HLA 1 85 FAER R i Rk 71
Pl 22 5, HLA-A % 0201 1 2 %0 A\ B P 3% 08 17 15
HBRE KT 40%, BRI #E17T HLA-A % 0201 FR il 7%
CTL # AL AF 5 HA I X,

T M e B 6 L BT T I R 2

R HE T L I 24 30k 9 H 328 M 5 0k B4 285 4 o AT B B D
B BEATWRSE . 7E AR 22 B O 13 1) 45 A% 8 i o 3k 201 43
LSRR e WM O, LS Ag8S B A K
(Ag85A.B #1 C).19 000 A& 1 . ESAT-6 I CFP-
10 %, H AT i B 0 G 0 S ok L 7 15 2 B4 A% AR i bk
A H s B AR L B RTgE T oY, o
GERWI G5 RAT B 3 Wk 2 1 B LA B e R VR T
Z: 5 G5ALFF RO T 3 G 8 AR R IR L O AE S5 R
KRR e A EEAEM T AR sl
MkF B Yy CDA™ A CD8™ T 40 il /2 )i b, &
Ag85 AR & B PUR & T i,
JFH Ag85A il Ag85B By HLA-A % 0201 FR il ¥
CDS8™ T 4 Ml % v B 2 # % 2 k™, A b %t
Ag85 C I CD8™ T 4 fitd & {3 1y ik 47 % o HA7 & %

DATE S KPR Rz F T %8 2 M¥ 91 8 bt
JRE) T 40 2 7 L BV 2R B8 AN B 1 U R R )7 4] 1) 3
WA B B — 8 KR R AH BT & B
ELAN T RE XSG B 8 & T Al R0 KB SR )5
MEA T 40RO KB N 8 C i i A # = 4E
— Z A R B L TR0 A0 e ) B R 56 1 — 25
FE R/ T ARG, XA IE BAR R R e T
MR A A ) TR BB SR R 2E T AR/
FOARE AR R T 5 B G K i IR B, B 2R )
B &, RN TR EAY, TF
ok, — S B T R0 T 40 3 A 04 T F B AL A7 1500
PP R T E R & R, X S 7 68 0% 51 45 8 2R
FFF Al BEAEAE R T 407, 5 6 B & K E
FALE R K74 T B ] BEAR T LA 9 T AR
U

HAT, %8 CDS8 ™ T 4 M & v 5 B AR 14 J7 125 )2
FIHHEALRE R (i SYFPEITHI 504 22 %) M A
P JE b I eSS A HLA 20 7 89 K B FE 4 0P 58
MHC-K & & W) 76 40 i & i /9 & 4 8 MHC-KE &
YIAE TAP Bl 48 M 1) o P 96 310 0T F i) ik B
5 HLA 5 F 0454 DO b 8 F 552050 B K ke
Sk T 20 B R 0 B kK B ) B 5 B S L R AR A
W &S i 5 AN PBMCs 3% UG 40 i 45 20 0 T 40
0, 368 s 240 i PR 4 A LA AR A ) g N 4 i
SR 2 o) IS 0 T, DS L RE S U LA
HLA BR iy = 4b 22 A7 16§ 1 % 00 2 437 18 47 1k
— SRR RO T A M B R SR A 1 —
Pl e A7 B O 0 BRAR T AR N T AR, KK =
TR WUER R, T CTL #4712 IR
WF 5T P AR 48 0



B EBEREAR 2007 4E 4 AL 28

AWFFE A SYFPEITHI B3 P, M 45 1% AT
PUIR Ag85C Z LR 751 vh, Wl i 14 KBS 45 &
HLA-A % 0201 43 F 4 K A A P9 A e T 3t 22
wRPLHNPURZ KEEEA(TAP) 8= /) T2
A, I A PR R S HLA-A = 0201 43 F HI5%
G AT T TR AL T 170~178 aa, 317 ~325
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