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Abstract T cell epitopes play an important role in the anti-virus specific T cell immunity. Currently, the phenomenon of T cell epitope
clustering is reported among different pathogenic microbes. Here, a strategy is established to identify Cytotoxic T Lymphocyte (CTL)
epitope clusters region with the combined functional and structural methods. And by using this strategy, a HLA—A2—restricted epitope
cluster in SARS-CoV M protein is successfully defined. Firstly, the computer—assisted algorithm was utilized to predict a series of
potential HLA —A2 binding peptides around the sequences of two previous identified HLA —A2 epitopes Mn2 and Md3 in the
transmembrane domain of SARS—CoV M protein. The HLA —A2 binding affinities of these peptides were accessed through in wvitro
refolding assay and T2 cell binding assay. Consequently, antigenicity of the peptides was confirmed by ELISPOT by using transgenic
mice immunized with peptide Mn2 or DNA vaccine of M protein. Furthermore, the crystal structure of HLA-A"0201 complexed with
peptide Md3-C9 was determined. And the structure shows that the peptide is presented in a traditional conformation of HLA —A2

restricted peptides, however is different from the previously—determined structure of Md3. The result is a great help to understand anti—
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virus T cell responses and might pave a new way for the T cell-related vaccines for a broader population.

Keywords cell immunity; epitope clustering region; MHC; HLA—-A2; crystal structure
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UEAERE 9 B M A% Y g 7 HH AL PR 9 S W7 2 K RN IRLA T
5| 33K 4 5 114 5 D AAAT A S ko A I L A A R B
7 H5N1 HINT 4801 0] g 280 & 9 55 , 40 SARS AH G5
ARG EE (SARS—-Co V)P 330 S 950 55 1) i A 7™ 5 T A S {g e
HNFAE SR BRI

FEARPUR R I AR, A RAY T A1 s K 2 1 R
TAMEFY, 22 T 405 e J1 B B9 WL 12 2 Xt 22 Flos
B BOHEHTAE M, T 40 8 A FR A 3 A0 L (APC) i
TR FIA LM AR AW (MHC) T LA £ A 28K, W% 1k
WABE , AR LA RE DI RE , A% 1 4o 5 IR e 1 40 L SR 23R BT
Wi 55 19 B 1 . T 40 26 T i 2 06 T 2 11 D9 A% s 2R
PG B S IX, 3k B3 A0 28 FE R AN 25 o 2 AR 978 A DL ik
S T I G 328 S 7 Ay = 14 R T B 5 1 o 45 T A T
B JEPT NATIR I i T A T AT G 1 1 e Y
FEVEF T 20 22 A7 1) S5 B AR DG BE T IR F & Oy 24 A 3E1610,

TR LR R E W & A ) R BT Ak
7 B SR BB 211 53 B A7 Y SR AR AN AR B T — MR
B 2 3 A0 A AT LI T2 e B — X 2 A T 40 A7, i
HEHRNEAGARMKANZEAMMP)E (Human Leukocyte

Antigen , HLA ) B 51| () A A 38 F) FH 7] — DX 38R 109 22 25 22 K sl 468 3
B9 Z BRIEAT T AR 2 . X — R B0 T 41 2 57 588 Vi A A 52
HTF KB T 8 i

TEJE R IWFFE b B 7E SARS-CoV I M B FEET 2
% HLA-A2 BRI PE 2 57 Mn2 1 Md3!M | 53 79 > 2 057 A B 52 3
HALT M B A ERIX , Wi, R — X E
K 2 R4S ok B MR A HLA-A"0201 BR i 1 Ao 4l s % 3, ik
HLER—S R XL ke s g RmEEME, R
SARS-CoV [y M £ 1 1y %5 JE X Ay 48], % HLA—-A2 B i i 20
MM T 4008 (CTL) 2 A7 5 48 X HEAT T AH I 19 T B 15 45 1)
2HESE

1 #ME5F&
1.1 KBNS &K

LI SARS-CoV ) M & 1 (SARS—CoV Strain TJF,Gen-
Bank: AY654624) 2y 5], % o125 81X 1) HLA-A2 W 7E % A #E 47
T, 2 Ay 22 KA N 4 ) BIMAS A9 3 £ 47 (http://bimas.
dert.nih.gov/molbio/hla_bind/index.html) , X v 23 {5 A0 X4 5
W2 RIEFTAL G N (R 1), FiEIL 90%, &M Z KE
HPLC 2l Ak I FH BT 3% A6 00 o T 1) 22 BRA7 T -80°C.,

&1 SARS M ZAEREX HLA-A*0201 PR % & Rk
Table 1 Mn2 and Md3 derived peptides and their binding affinity to HLA-A*0201

ZIK A R (DAL BILTRT o E AR FI*
Mn2 M88-96 GLMWLSYFV 1415.383 + ND
Mn2-C8 M89-96 LMWLSYFV I + 3.57
Mn2-C9 M89-97 LMWLSYFVA 180.585 + 2.92
Mn2-N10 M87-96 VGLMWLSYFV 15.707 ND 3.53
Mn2-C10 M88-97 GLMWLSYFVA 65.567 ND 1.11
Md3 M60-69 TLACFVLAAV 159.970 + 2.19¢
Md3-N9 M60-68 TLACFVLAA 43.420 + 2.43
Md3-C9 M61-69 LACFVLAAV 3.777 + 0.88

iz : a, /& http:/bimas.dert.nih.gov/molbio/hla_bind/index.html £ % Bk 5 HLA-A"0201 #9 25 & 2 Wt AT FRMAF & 49 515, b, N Ak5 HLA-A'0201 % &

FHRATAN RT A o, RAIRE FI=(HE SHAN R -FH RARE-F Mg B3 RIBE)/ R SHGFHAREIBEL FIZ1 AT &F N FI]
AFRERAS A, ZRMI3 £ X2 AAE T2 e ssb b egfa bk sF 08 5] o 25 R 2 3 Rk 5 S a9 R K,

Notes: a, The estimated half-time of dissociation (T1/2) of HLA-A"0201 peptide complexes is calculated by using the website: http://bimas.dert.nih.gov/molbio/

hla_bind/index.html. b, The score prediction of peptides with 8 amino acid residues is not available on the website. ¢, F/I=(Mean FITC fluorescence with

the given peptide—mean FITC fluorescence without peptide)/(mean FITC fluorescence without peptide). FI=1 represents high—affinity peptide; FI<1

represents low—affinity peptides. d, Md3 is used as a positive control in this assay. The results are the representatives of 3 independent experiments.

12 S5 MHC 4 FHEtE
% HLA-A"0201 e N B,— sk &£ 11 (B,—microglobulin,
B.m) 3K TR 43 i E% 4L 2 BL21 (DE3) 89K W b & b 47175

Sk SREUEIRK K HLA-A'0201 K A\ B,m M43 14 A
A Z BRI PE (100mmol/L Tris pH 8.0,400mmol/L. L-Arg
HC1,2mmol/I. EDTA, 5mmol/T. GSH,0.5mmol/T. GSSG) ', fii 2
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AT T AT & 2 M9, H Superdex 20010300 GL(GE Health-
care ) K JZ HTAE #EAT HLA-A"0201 2& 1 5 &2 R 00T
1.3 T2 @MELEEER

T2 40 i % 1 ¢ 35 HLA-A"0201 %3 T, {HJE T% K F 3%
ik, T B AT HLA-A"0201 3 A1 7 MR SRR S T2 4
FTH A HLA-A"0201 73 T 25 4 I, T2 41 26 Ifi HLA-A"0201
4 2 08 i R R R AR . IO B0 A T2 41, IG af v
) RPMI-1640 552 3 Uk 2 W a8 4 fi i 2 2x10%/mlL, B2 Ff
T 24 fL A A S0wmol/L ¢l i 2 Bk . 7€ 37°CHI 5%CO,
M4 T BE3% 18h Ja , Wk dn it , F PBS Uk 2 ¥, i A FITC
FRiC A anti—-HLA-A2 A58 BE BT /K BB7.2 (Serotech) , 78 vk I %
H 20min J5 , FH U 2020 H6 48000 2 A i 0 28 AR B
1.4 DNA BHE®RE HLA-A2.1/KC HER /MR

HLA-A2.1/K" % 5 5 /)N B 41 i 22 T HLA-A"0201 3% ik i
it FITC #Ric 955t BB7.2 a0, 128 Ui =0 40 M (R 0, %
SARS 9 M & [ AH 1 & B 3% #2 31 pDNA3.0 #7444 2 Ak
DNA £ (pD3-M) , 28 J5 #41Z Bk % % 293T 4, ] Western
Blot 1] LA 3] 32 40 rp 3 ih Ry M &R A, HOHErE 6 2 8
JA 1 HLA-A2.1/K" B JE P/ B, pD3-M Bt DNA (3 T
200 119 PBS )% /IN BREAT G o G 3 42 S LD i 4,
PERIF L AR K 100mg, FoBEST 3 RIEAT , YR G0 28 (4 e [ 1)
Bh 38 . FEd fE— RS BOEE 10 K 43BN R4 i,
TRt BB Hu 88 B e 526 (ELISPOT ) Ao I 22 ik 5 S % 1) CD&'T 4t
1.5 ZH%EE HLA-A2.1/KC HERE/NR

ERE 6—8 A MMl vE/NEL, AE HU/INERUH S0mg 19 Z 1K,
I 50ug (9 B Gp96 1Y N 3 Jv W N333 (23-355aa ) fil 100pL #Y
#fs [CAR 7 (Sigma) 9 (5 — W e 58 247, UL JE R 58
AR DI, BARFUR 200, R TR N2 B E, Ry
3 REAT, PR G e i) B ) (IR R 2 8], AR R — IR S JE 1Y
5510 K, A% FUBCIG 4 A 3577 G G 25 BRE A5 S 36 A DU
1.6 EBERENAIK

14 H PBS i B 4 16 AL bl 7t AR S0L/AL i AR 38 PVDF
W1 96 FLAR ,4°CAL g %, vk H BB gl i, FH T T PBS Bk
Ve 3 WE I 200w LU B 4 (9 1 P i, 37°C 3 2h, 5]
B, A 20pwg/mL 19 2 8K, 88 J5 DL 2.5x 10741 1% B A
A3 B A /N BRI R A B, 7E 37°CHT 5%CO, B S5 R B 3% 18h,
AR FL N 1 200 M R 8 3 0k W Uk JE AR LA 100w L Fi B 47 1Y
AW EhR KN BUI  37°CHEE T, MUEIFL A PR vk S
BALINA 100 #i B 4F BB AR R FTZR 37CIEE The FHIKIE
Ve, BT o BALINA 100l 19 560, == iR 5 15—45min , ik
S, FEBELUAE KB R AT WA KN Z 5 LR BTk 2 IR
PR Bt B TS, THEOR BUBRE 250 AT 4300 TRN—y 119 20
M B A A RO 5 SR SR — A BE SR A 4H A (Spot
Forming Cell,SFC), K ELISPOT # & T F 824k 1% (Cellular
Technology Limited )N , i 35 47 &3 1) 240, TR AR
1.7 HLA-A0201 EAM B H &5 X & 674t

HLA-A"0201 &% J5 , 56 H Superdex20010/300GL #E i )2

ﬂfi
s S

WA T 4lifk , SR J5 KT MHC & A 40 8 0GB RE S
Wk, B E P2 B i Resource Q #E473E — 2 4lifb | Uk
£ 3 B9 A W% 5 ] 25mmol/L, pH 4 6.5 ) MES 1 0.1% &
FANLL 1: 1000 Fi B, #F MHC-Z IKE &8 (pMHC) (1) %< B 4
50 5,10,20mg/ml, FHEE R AE 4°CH) 2000 T X iR 2R K 2%
PRHEAT IR %, R A K 2000 7d, AR K SN Index™ (HR2-
144 Reagent Formulation, Hampton research)65* 4 {4, it —
HEAT R, e R A= K A4 5 4 0. 1mol/L. Ammoni-
um acetate,0.1mol/L. BIS-Tris,pH 24 6.5 F1 17% polyethylene
glycol 10000, 2 14 B2 24 20mg/mL, 1 J 309% H ¥l # 17 B %R
Ak 3B W JE7E Rigaku MicroMax007 rotating—anode X 4
2 AT A B REAT (A HL TR 40KV HLUE 20mA, LA fEY

1.5418 A, F R=AXIS VI+-+1ig 8 28 K 00 777 5 P 4%
1.8 BELHBHESMHL

15 Wi B 3 B9 B0 1 B Denzo 1 HKL2000 #5243 2 47 b
PR R S5 K 097 A 2 ) MOLREP #4317 43 F B e, it
HLA-A"0201 %5 #4155 B () 25 11 BT 845 2 (Protein Data Bank ,
PDB)%i*5 (PDB ID) K 316K"™, 228 ] COOT #l REFMACS #
A %o S ST 2 AR AT IR AT A 4K 5 9T PHENTX G Ak 49446 F
1Tt — 2 G5 MR 18 5 X i 28589 F Procheck #E47 T 3F A, 44
RAE K H PyMoL(www.pymol.org) #47

HLA-A"0201 5 £ ik Md3-C9 J& 52 A 4 11 i 1A 45 4 78
PDB 445 & 3102,

2 &%
21 HLA-A2 R#FIMERMALEEXHHM

T A S T 5N T $E A T SARS-CoV 1 M & A
BB IX (3L 6 25 AT HLA-A'0201 WA S & T Z ik (%
1), FIBF& LT i K 0 2006 19 2 4% HLA-A"0201 FR i 14
CTL Z&fi Mn2 F1 Md3™, 6 45380 B0 4 0 (1) 22 K AE HE N st 5
2 3 (P2) & C i (Pe) /D H A —4~ HLA-A0201 1 Hit B4
HRE (Met, Leu 5% Val), £ Jik Mn2—-C8, ,Mn2-C9,Mn2-N10 F1
Mn2-C10 Wy & . )7 51 5 Mn2 B &S, 1 Md3-N9
Md3-C9 I 5 £ ik Md3 B4 & F51
2.2 &i5 HLA-A*0201 H&A

MHC 23 5 JAH R BRI P e Z REE & )5, GBS Bam
gh A B R E 2 I-MHC-Bm =0 E & EZ KTFE T,
FHHG BRI X HLA-A"0201 1 Bom AOAL IR 0EA 5 &2 M, ndf 22 ik
5 HLA-A'0201 73 F R4S G, DTE 20+ 0 )2 A B o 9 22 k-
MHC-B,m & & Wy WS 0 A SRR 52 19 2 Bk, Z K Mn2-
C9,Md3-N9 F1 Md3-C9 5 HLA-A"0201 4+ F45 &%, dtg
PEJG B8 724 K& 1 HLA-A'0201 &4 %) (4 544 | i Mn2-C8
5 HLA-A0201 JE 5% 52 & W (1 PR A4 (5 415, 2 B Min2-C8 &5
HLA-A"0201 ()25 Fi 73 AR 4 55 (280nm W 1) (11 1)

HA HLA-A'0201 2% F1 77 9 SN PR BT ISR 5 T2 40 i %
I ) HLA-A"0201 43 456, T2 40 3R 10 HLA-A"0201 1) %

21 I
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HLA-A"0201 Z5 & 1 09 7 it AT 25 6 774 . B0 B9 r 57 22 Ik

—Md3 HLA-A"02014} 1 (a)
so0k —FMEH SR 7628 /b 55 25 9 Ko 95 %0 o A9 55 HLA-A0201 25 4 |7
| S HVETE ) HLA-A'0201 B 1 % i1,
2 1000 } 2.3 HLA-A2.1/K° ¥ £ F /R P iF 4 & B i 52 % R 14
= J1 235 SARS-CoV 19 M Z& {119 DNA #E 1 pD3-M %%
2 500} HLA-A2.1/K" e R R B, = LA S e I, 3 1A 22 R A
R i ELISPOT A 4% 5% CTL #9 IFN—y 73 K -,
. - T = = X 6 % Z IR ¥IRRIS S Sk T A0 MR L TFN—y (B 2) , & W
=] : Z
YL B/ L NG P TE S IR A T % kR S 9 CTIL. 76 ) I 47 A
Mn2-C8 (b) SARS-CoV 1) M & 1 2 [H ) DNA AR 55 69/ ot #09%
ook Mn2-C9 AR ) 22 KRR 9 CTL, XUEZ5 BRI 6 A Z I HA
CD8T 40 Jifd G 2 1 | i ELAE AR N BB 19 4K I T =48
:E 1000 [
& A 80r opD3-M
- [\ 70 m pDNA3
500 | [\ =
= I|I \_\ lfe'rf\\ § 60 |
. | l \Kq_‘j/\_j I \ B :"2 sol
0 5 10 15 20 g 40
VAR / mL 5
= 30+
B ool
Md3-C9 (c) - 20
500 L —Md3-N9 S0F
Mi2-C8 M9 Mm2NI0 Mn2-Cl0 Md3N9  Md3-C9
Z 1000 F EAIC L]
=
= o
; so0 B2 THREXUEERXNHEXS KN 2EREGRN
Fig. 2 Evaluation of the immunogenicity of the peptide
| ‘ ; . within the potential T cell epitope cluster region
0 5 10 15 20
P B mL .8 & & ® pD3-M DNA J& ¥ 2z e ey D A mie, m 26 &= A
. e S T o E A pDNA3 = HAR o 9% J5 04 ) R 2m AR Ay 3T P8
1 HSERRTERMRL S KS HLA-A0201 Notes: The results of the pD3-M DNA immunized mice are represented
SFHFEMA with white bars. The results shown with black bars indicate the

Fig. 1 Binding ability of peptides to HLA-A'0201
revealed by in vitro refolding

i oa, TR S Ak Md3 48 454k MHC 4F £ 15—16mL 4 = 4 5 &

WE G W R SRk AL B OR T A AR OKOE b,
Mn2-C8 #= Mn2-C9 # 8) HLA-A"0201 & #7 & ;¢, % Ak Md3-N9
Ao Md3-C9 # 8) HLA-A'0201 % # &

Notes: a, Peptide Md3 acts as a positive control, and the monomer of the
HLA -A"0201/Md3 complex is eluted between 15—16mL, while
no peak will be observed if no peptide is added into the refolding
system; b, Mn2-C8 and Mn2-C9 bind to HLA-A0201; ¢, Md3-
N9 and Md3-C9 bind to HLA-A"0201.

TR R KRR T L T2 A0 sh A eI Xt 6 A2k HLA-
A0201 454 ST AT A, 45 R R Hob 5 & Z K Mn2-C8,
Mn2-C9, Mn2-N10,Mn2-C10 FI Md3-N9 REfii T2 £ g 3% ifif 1)
HLA-A"0201 73 KKK P4 5 (FI>1.0) RS T BT LS
HLA-A"0201 73 456 (38 1), T2 4 jE 454 5200 5 5 M 9c g
SRR SE A — B, W R SE PR 5T AR A DK O3 R UE £ K

22

mice inoculated with empty pDNA3 vectors as a negative control.

R IE XL 4% 22 K 5 58 RIS E 19 2 K Mn2 1 Md3 2
HLAT 38 AR BE R, F 2 K Mn2 e /MU, 5 Mn2 A
F M Z K Mn2-C8 ,Mn2-N10 1 Mn2-C10 A4 T, /N B
IR 5 1Y CD8T 41 M BE i K & IFN—y, W] Mn2 3% /N Bl
Ja P R S T A0 M2 JE LY 3 4% IS B 38 X
G N (B 3), 1 Mn2—-CO N BRI S Mn2 475 (9 T 40 i 2
M (P>0.05), % B Mn2-C9 & ff JiM pl 37 T Mn2 1 £ Rk,
2.4 HLA-A*0201 2% Md3-C9 Ky 44

Shy i — A5 B0 I 3 B 4 S B 2 R 1S HL A R Y HLA-
A2 BRI 2 A0 1 G5 R REAE , 4 T 2 Bk Md3-C9 5 HLA-
A'0201 JE LM E R A R (B 4),JF A T ik
4Ky, HLA-A"0201/Md3-CO & & W1 ) b PR 45 #9 &% A HLA-
A0201 FHEMR 275 MEAKETE N Bum 1 99 MR, VL5
EHELE G 1 Md3-CO (£ 2), BARES 5 LI HRiE 1) HLA-
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o 120 EEMYRE L HHE @
§ 100 - Table 2 X-ray diffraction and structure refinement data®
s g0t e it B
g ARt 6,
s B0 LS 8
L*} 407 KA (alb e) 147.5,147.5,49.9
B 20+ SRR F/(°) (a,Buy) 90.0,90.0,120.0
SN 22 [ A 50.0—2.6(2.69—2.60)
Mn2  Mn2-C8 Mn2-C9 Mn2-NI10 Mn2-C10°  Mock #ﬁ#K/A )
Lk ST RO 194239
ST AT 5 B 1942
3 Mn2 # R4 CD8'T 4 it Xt Mn2 o 0 E 0 100.0(100.0)
BAERXEREEXT X R R {EW I o 32.5(52)
Fig. 3 Cross—-recognition of Mn2—-overlapping R el % 7.6(46.0)
peptides by Mn2—-specific CD8*T cells RS TR RS
. M % K Mn2 A Gp96 e # K 42 4 & Fl %78 HLA-A2.1/K® # & B Sy HE/A 2.6
)56, A ELISPOT % 346 Al Mn2 % 1 CD8'T i 5t 3 ik 9 R %" 19.3
%S9k BB Mock A& & 5 Ak Rl R, J%" 23.0
Notes: The HLA-A2.1/K" transgenic mice were immunized by peptide 5 2
Mn2 together with the N—terminal fragment N333 (23-355 aa) of /A 0.005
murine Gp96 emulsified in complete Freund’s adjuvant. Cross—re- B /(0) 0.856

|

sponses of Mn2-specific CD8T cells were analyzed by ELISPOT
assays. Mock indicated the cells which were not stimulated with

any peptide.

4 HLA-A*0201/ Md3-C9 E & ¥ REE KRR
Fig. 4 Growth condition of HLA-A'0201/ Md3-C9 crystals
E. A& & £ HLA-A'0201/ Md3-C9 a4 d 1k 2 KR4t e 2238
PRAC G Fe b P I A K BT 6 S, B AR A B 4 i AT XA R
F4t .
Notes: The crystal growing conditions of HLA —A'0201/ Md3 -C9 were
screened by using hanging drop method. The ideal crystal was
observed after a series of optimization of the growing conditions. The

right part of the crystal shown here was cut for the X-ray diffraction.

A'0201 43 F 1) = 4 5 M 25, ¥ HLA-A"0201/Md3-C9 5
PDB "' HLA-A"0201/Md3 & & W) (/IR G5 R T A LU X, F2 4%

Ca 9 r.m.s.d(root-mean—squared—deviation ) fH/NT* 1.6;%( 5).
2.5 Md3-C9 1E A7 & 58 R AL W& B

Z ik Md3-C9 76 HLA-A"0201 () 2 k45 & i b 530 1
K HLA-A"0201 RV 2 BRI F SR AiE, 2 BRI N o 56 2
1 (P2)Ala & C i (Pe) 5% 3 Val i A 3 £ Ik 2h & Ml O 48
o 22 T I 32 B4l 5 5% L, 2 BRI N B &5 3 0 (P3)Cys &

E:a, 45 0 BALA RN HAE DR, =, 2 D 2,2
I A VLR B 3R E (1) A 3TARA R ATH &89 F 38R E 0, R=X,, | F
we | KT EG T T VE | R & 0 A2 5% 4T 4% 53T AT 4T
R 7 W A T 25 #4009 4 9594 43 53T AT 43,

Notes: a, Values in parentheses are given for the highest resolution shell.b,
Ry =2 2, 1 1D | X, 2,1, where I, is the observed
intensity and (/) is the average intensity of multiple observations of sym-
metry related reflections. ¢, R=X,,, | . | =k | Fu | | /X, [ Fy. |,
where Rj.. is calculated for a randomly chosen 5% of reflections,
R, is calculated for the remaining 95% of reflections used for

structure refinement.

(a)

ala2 &5 H kg

5 HLA-A0201/ Md3-C9 E& ¥ HI 414
Fig. 5 Overall structure of HLA-A*0201/ Md3-C9
i : (a) HLA-A'0201/ Md3-C9 & F #9 4k 254, % Ik Md3-COC% & H 3% )
12 F HLA-A0201 4 F alo2 % M 3 K 6 5 k4 &
(b) HLA-A"0201/Md3-C9 (& & ) 5 HLA-A*0201/Md3 (3% &, )84 1k
st
Notes: (a) The integral of the structure of HLA -A'0201/ Md3 -C9.
Peptide Md3-C9 (purple spheres) is loaded in the peptide binding
groove formed by the ala2 domains of HLA -A'0201. (b) The
comparison of the integral structures between HLA-A"0201/Md3-C9
(cyan) and HLA-A'0201/Md3 (yellow).

23 Im



] jcmik

538 32 (Articles)

B S, 2011,29(27)

SCIEACE & TECHNOLOGY REVIER

AE] D A R G pR AL A A I R 1) O B 5 5
o> He i T2 KRGS A AR S, AT RES 5 T 40 iR

1% HLA-A"0201/Md3-C9 5 HLA-A"0201/Md3 & & ¥ 4%
Ky 2 Bk AT LT (& 6) , 7R JLBR Md3-C9 5 1+ ik Md3
AR 52 58 4 AN, il LA S0 0 (1 JU IR St 38 R AE Y 2 (1 2
AR Md3-C9 1 C ¥ 5 52 5% 56 5 Md3 AH [R] RIS 2 Val, {HIH
N Ui 565 2 04k RE A% 2 T Md3 ) Leu 258 T Md3-C9 4 Ala,
ol UL TE N 3 55— PR B AT B R, Md3-C9 HI5E
37 Ala 0] N iy 28 0t 7524 7 8 AR 2k, DT G v S 19 e B
Mty 5 kA B2 (B 6), S5 MARE Wox Md3-C9 ] fEfE
A HLA-A"0201 PRl 1 3 07 & #E e e IR vk, ik
W) T 40 L AT g5 Md3 58 AN

(a)

P4-Cys P5-Phe (b)

P3-Cys
P3-Ala

P2-Leu
P9-Val
P10-Val

P7-Leu (E/-Ala
B8-Ala

P6-Leu

P6-Val P8-Ala
P9-Ala

. P9.val
P10-val

6 Md3 ) C i LBk Md3-C9 % Bkt %
Fig. 6 Conformation of peptide Md3-C9

E: (a) MA3-CO#y e T % E A, (b)#(c) MA3-CO(¥ &)L Md3 (%
&) 6 A FaP i, Md3-C9 %) C A 5 A& 5 Md3 A8 R, #5E Val,
123 N3t 5 21 s sk A2 Md3 69 5 3 1R A Ala,2 & %
MERLARLEF,

Notes: (a), The electron density and conformation of peptide Md3-C9 com-
plexed to HLA-A"0201. The picture shown here is a final 2Fo-Fc—
stimulated annealing omission map contoured at 1.0 o. (b) and (c),
The conformation comparision between Md3-C9  (purple) and Md3
(green). The C—terminal anchors of Md3-C9 and Md3 are the same
as Val, however the P2 anchor of N terminus of Md3 -C9 are Ala
which is the P3 anchor in peptide Md3. The conformations of these

two peptides are obviously different.
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bk HLA-A2 Bl CD8'T 40 i & v 4h , % SARS-CoV KJ
M 2K B 15 B X — 2R 5L 0 v A A oAt MTHLC BR i 1 )
PEEAT T WO, 25 9 R A X — K 7 2 R R
AR MHC 457 5L i 45 45 %67, 1 HLA-A24,A33,B7,
B27 Fil Cw'04 45 . HAME A /N BRI H2-K? H2-K* B il 2 ik
FVE T A6 1) Mamu—A"02 BRI Z IK (B 7), Bk, XA~ X8k
55T 40 G 2 b B AL IS RS AT A TEX AR R
T 41 i 36 v & AR X

(a)
5; Mamu-A02 Md3-C9 HLA-B27 313
—— .H-"'\._' -
N- VFLWLLWPVTL&CMMVYRINWVTG_GIAIAM -2
H-2K° Md3-N9 HLA-AZ4
] i 108 (o)
; w2010 HLA-ASS HLA-A24 I

AN _
N- GGIAIAMACIVMYFVASFRLFARTRSN}W -

.

HLA-B7 Mn2-CE  Mn2N10 HLACW04  H-2K®

7 SARS-CoVHIMEB L THRRMUEEX
WE M MHC | ZXBERC ST
Fig. 7 Analysis on the potential epitopes with other
MHC | restriction within the T cell epitope cluster
region SARS-CoV M protein
E B P 2T SARS-CoV ¥ M E 8 % 2(a)F % 3B B K (b) #7] £
MHC I % £ 4 FRml , 721 %% 09 SARS-CoV # M % & £ % CD8*
T o JL A& A JA Aot 4 F 4k A SARS-CoV 0 M & & a9 it i &%
WA R RAT
Notes: The potential MHC 1 restricted peptides within the second (a) and
third (b) transmembrane domain of SARS-CoV M protein are rep-
resented with different colours. The previously defined two CD8'T
cell epitopes derived from SARS-CoV M protein are denoted with

bold letters. The amino acids within the transmembrane regions of
SARS-CoV M protein are underlined.
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i 3 A T ORI T AWM ER A, HR DL e S A
e X AT T A0 A7 A XA 7 3 RS A A B O
AR 7 6 A S, AR S i T 41 D) B A 45 H f pE
AL BT S T — A~ HLA-A2 PR CTL £ A7
wEX,

YTEMY 6 45 CDS'T 4l A1 S s A R A . X
52 MK Mn2 A E S 1 JL & 2 1K, Mn2 5 5 M0 T 40 i 58 6% XF
Mn2-C8 ,Mn2-N10 #l Mn2-C10 7= H=38 X B , W x JL& £
JEK A A 928 TP AT BE S AR B T Min2, 2 AT 16 18 A9 T 240 it J4E T
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AER A&, M2 K Mn2-C9 JFAR AR & Mn2 45 L8 T 41
JURE s IEN—y 171 £ DNA 281 G 28 J5 119 /)y BRI 9 401 e 48 46
B Z Bk Mn2-CO RSP T 40, R ZHK Mn2-C9 7] fig
BT Mn2 RN, B0 T MEERA X ES,
M T2 51 )7 51 5 Md3 B A7 5 & 1) Md3-N9 #l Md3-C9
Wi 2% 22 K, DNA 2 TH G2 /1N B 52 50 vh #0E 528 (140 1A
SR T A0M G 28 SR HR AR S H i 5E 2R B Md3-C9 HAy
M HLA-A0201 3 19 UK P 4544 ¢4k, 5 Md3 19T kR
W R 5E AN BESE R T 40 M 220 10 2 3 AE % T A
£ T HAT E B R P Md3-C9 5 Md3 MR AR, s B
F X T 40 w] BEARTR] , Md3—CO 2t 57 F Md3 4 T 40
ML A7, 33X 2 22 B R Y T A0 19 TCR usage 845 ¢ T if
— 5,

£ XF SARS-CoV 4 2 [ ot 21 1) f i D) GE i 5€ % B ,SARS
o3 N T 20 M S 28 S AT X A5 A AR 1 AR S5 4 R i 1
G SN AT AL 557, SARS=CoV EZ &4 Spike (S) , Nucle-
ocapsid(N),Membrane(M) F1 Envelope(E)% 4 A~45# 8 H |, i
RFGFEN M R R0 F R i a5 B A e T
95 B UKL AT R B AR R AR . M B HA 3
ghkg g, — RN N SGE5 R TR R AN . — 4 3
YR 5 R 45 A8 T L R A, 15 B LI N I ARSI C o 45 M 4,
I T EE R A MR 1Y T4 5 7R R T BT DLSOR £ X
M A B N F 5T R AE MR Y N SRS X (1-15
FRE) LM C o N X (132-161 55 9 & A 2 D hifk &
D7, X AENAR /N K G EAREE , H AT A A X
WA IR 04 22 K B0 58 G, T LA GRS AR 1o 1k R G B 4122, RS
KEM AN 3 B R A5 KR T 403 067 1 40
i B 38 S (X3, AT 28— 2 UE B ML 26 1 O B W R TR
T 240 i G 9 FONE ) F BT R 3K AR B I IS W DL RO T T R
FpEL A AR G R TS

ASCRIFH L SARS Je-tR 9 B AH O 1 40 i 25 0 T 40 i e 9
O, AU R E T — A EE T A0 A X
HEST T —EA WA TR T 40 8 G 2 1 5% SR G, LAXT
93 D e 7 A X R A TS R A O L X — SR s T e
Yife B # T00 RS MHC/Z2 K& P, 00 G /s BB i 4
SR T 20 MRS D, S5 2 R e S I T

4 Zig

Wit T 40 MRS 5 B T SE M AR S 6 1 T vk AR S
LL SARS-CoV 19 M # 1 R i, %5 T — 1 HLA-A'0201 PR
PEFRAII T 4020 4R X, I XHZ T 40 S 92 B ik Xy —
F 22 WK1 3R AR RS A R AR HEAT TR SE , AR SCIER] T
“FFIE 9 T AR 11F 8 B9 HOTSPOT P 4% 26 037 22 Ik =22 18] 14 4
JERME R HIEES L KT LA [ Mhsn 3R HLIR G
N, U Md3 B H: C i UK Md3-C9 M 31 25 # #8  WE AT
A AL A FHOREE B 2 IRIE AL S 3% I R T DLk
AEZESC, W Mn2 FR5 A T A0 LIS Mn2 S 2 4%
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