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[8 A & MHC-1 284F Mamu-A*02 51 5 JE B FEim = i
[R5 AU 2L RN S R 22 40 b

g As, FAEM ZEL el wEsr!
1 T ER AT AT, dbat 100101
2 TEFEREAIST AR, Jbat 100039

W E: EABRAFRALIEER R EHIV) &S L KA % 6k 45545 (AIDS)A B A4 9 R A E 20 s AR,
H I RAR SN B AR (MHC)E MG AT R A BT T/ HIV 2B duhl, AR ALET 1 MadmkE MHC-I £4F
Mamu-A*02 #24% (By,) 35 B JF4ENE] pET2la(+) RAZ R A B4R T, RAMET T AL f 4 pET21a(+)-Mamu-Bon.
PET21a(+)-Mamu-Pon F= 2 A7 M) Z AT 64 18 7T 4 Mamu-A*02 £ 4% (0) £ 207 45 pET21a(+)-a 2 7145 A BL21(DE3) X M4 # &
RARAH, IPTG F-$ &%, Mamu-A*02 Z4£4 1 Bom B 09 & & /2 BL21(DE3) P A @il ik X R A, F4k. 24409 0%
RE G A= Mamu-A*02 PR 69 0% % 0% 82 14 7% 2 (SIV)Nef R4 % IK(YY9) B Bk L A, HAENLoWEaL s T
Ji BAT A0 A B T R EATEACE AT B A ah kAR B iRk R4, SFZE 0.1 mol/L BIS-TRIS (pH 5.5). 2.0 mol/L
(NH4),SO, &4 T —2£ 2.8 A5 969 XA &RATHEIE. MR E T ERERE P2,2,2,, LA A a=128.99 A,
b=129.01 A, c=129.03 A, a=B=y=90°. Z4L4% Tl iT 5 F B % MBAT.

FE M E TR E (SIV), Mamu-A*02-Nef_ YYO A A4k, B @ Rk 5t X-H & BIKF

Purification, crystallographic analysis of rhesus MHC-I
Mamu-A*02 complexed with simian immunodeficiency
virus nonapeptide
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Abstract: Rhesus macaque (Macaca mulatta) is the best model to study of human immunodeficiency virus (HIV) infection and to
develop acquired immunodeficiency syndrome (AIDS) vaccine. The crystal structure of its major histocompatibility antigen complex
(MHC) is helpful to understand the mechanism of HIV immune evasion. In this study, we cloned the light chain (B,,) of MHC class |
allele of rhesus macaques, Mamu-A*02, and inserted it into pET2la(+) vector. We transfected the recombinant plasmid
pET21a(+)-Mamu-B,, and pET2la(+)-Mamu-a into BL21(DE3). Mamu-A*02 and B, were expressed in the form of inclusion
bodies in BL21 (DE3). We co-refolded the inclusion bodies of Mamu-o and Mamu-B,,, with SIV nonapeptide YY9 and obtained the
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correct refolded protein complex. Then we purified the protein complex by the gel filtration and anion-exchange column. With
hanging-drop method, we screened and optimized for the protein crystal. We managed to collect a X-ray diffraction with the
resolution to 2.8 A in the condition of 0.1 mol/L BIS-TRIS (pH5.5), 2.0 mol/L(NH4),SO, This crystal belong to perpendicular space
group P2,2,2,, with unit-cell parameters a=128.99 A, b=129.01 A, c=129.03 A. This data is available for the structure determination.

Keywords: simian immunodeficiency virus (SIV), Mamu-A*02-Nef_YY9 complex, protein expression and purification, X-ray

crystallography

F i 2 A A ) (Major histocompatibility
antigen complex, MHC) & fitJ& R4 R H R 54E A
T F= 24y 7, Hoh MHC-1 43 F7E BT A 94 1 4
i % 1 /I Al 25 T B T 2R GR o X A P 40 Y o R
Y PR R R A E AR, MR MHC-1-£
KA G995 VUK R BN, REREXAIEA &
B MHC-1-Z IR G, DT I Bk 3k 6 41 i - e 9 &
BT IR PR AN TR 8~11 AN 42 JL R 4 e Ik
5 MHC-I B &R EETE B G Wiz 2% 5 40 35
W, #% T 402K (T-Cell Receptor, TCR)iH%|, M
T 38 40 D B T 94k B 41 Jifd (Cytotoxic T Lymphocyte
CTLs), AMGH40M ., CTLs A1E BN N E%
PE R G0 bR AU B A A T B . Human
immunodeficiency virus (HIV) B M 1981 4E 8 & 31
Pk, BAEH 20 ZAEMBFIE L R0, BF#RK
AT 8% 357 BIF ] H A 2850 R A% A T 5 A AR 36 F e 5
A 1 7™ Y AR AT M e PG 25 A 1E . SIV(Simian
immunodeficiency virus) & % [ fi ] ## (Macaca
mulatta) & H B35 AIDS 5% & 47 (B = sl i 24
SIV 5 HIV L E R, 2 FEEE SIVIHIV 4B
XtIE T CDA™ T itk B 490 it FL A AR B A Boms s 2 BT
- AFMERAR ) MHC-1 254 FREER &, H
A RS Y 2 R A A T, DR o B KRR il
SIV B fyE WSk 5T AIDS 19 S0 HLER R &
PETE, SEALBFITIE T CTL 049 40 25 G 328 M T A5 4K
HER HIV,

Chu Zf#HT B 7 [EF & Mamu-A*01 I EHE 5 A
HREE Bom VLK SIV RO Z KK SRR ZERES, 5%
1fii 1 Mamu-A*01 X FE A MHC-1 378 H (& Fif
FEAARNY 22%, W58 5 32 B X Fh s =X sh 1
Sk 5 AECEE B BR ], 1 A ) — A T A A AR R A
FFIK 2 F MHC-I A 2REZ, ot Mamu-A*01
Mamu-A*02 W T [a] i 77 7 T — S E R AR Ay,
FUR TR AR S CD8™ T Ik L 41 M 52 1 He 4l A4~
(A s iR D01 R w47 AR i 7 IF S A AT A HAt MHC-1 2%

R R R % A N . Mamu-A*02 & — > i) Ak
MHC-1 BT, 24 SRR 20%, [R)ETE
AESR HA SR RS g Y W
Mamu-A*02 3% 5 & {57 1Y i 14 2 25 #9 iF 5 B 45
TorEE,

ZJIK YTSGPGIRY (LA Ffifx YY) ki T+ SIV
Nef #& [1 159~167 fu & e, C o % & W
Mamu-A*02 K 45 5 ¥k % 6, ¥ A W 5w W
Mamu-A*02 54 6E 1 F1 CTL &0 . I, YY9 J&—
ANEFE Mamu-A*02 543k 52 3R AR 2= 25 4
Fral BRIk e, B R SIV B E
W2 G B TLE N, il YY9 I FE 9 Rk A g, 58
A5 B F LB K CTL A% B BiE F1 235 T 01,
R, BFFE YYO Ffidi Mamu-A*02 i 2 1Y ik 45
F AR E] SIV I G 1k i AL St T Sk Atk .

J T 5% Mamu-A*02-Nef _YY9 & & Wi sk
ZEM, ANSLES S B FRIA T Mamu-A*02 555 i SN BL
BOHIETE Bom M5 SR E . EHEIFEIML T
HEWEND ., FIHEOSMERRIRG T HAR
A SHRE ST 89 Mamu-A*02-Nef YY9 & &WHE M
I, IARTFATHT G, itk — 2B AT 5 — > S8 e 1
fE A Z K MHC-1 & & ¥ 88 11 25 #4 (Mamu-A*02-
Nef YY9)F2 {44, HHFFE Mamu-A*02 i )5 % 2
FEPEAL SIV G b AL B2 (16 T 25 40 SE A

1 ARG

1.1 w8l

T2 TR pET21a(+)-Mamu-o H1 A< 256 % fy i),
21Kk Mamu-A*02 F 4% , 84 ik pGMT7-human-B,,,
FHAS SC 00 5 A f . BB R G K pET21a(+)
Novagen 2 wl Wy 1% . SIV 3£ fi Nefl59-167:
YTSGPGIRY (5 Ky YY) i H R YA vl G, 4
1f JAH HPLC 4fifk, 4l >90%. 437 Hiload16/60
Superdex75 1 GE Healthcare 23 w] 4= 7=, BHES 735
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#+ Resource Q H1 Amersham Bioscience 2 a] 4= 7=,
g5 ik 7 & Index kit (HR2-144) Il T Hampton
Research, 2 1% 5 I 5 i 57 & (BCA Protein Assay
Kit)ld [ Pierce /A ], SDS-PAGE 14> & brifEE A
WA AT,
1.2 Mamu-A*02 EfE. Mamu-B,, EERITTIE.
[R#z 31k

FA R pET21a(+)-Mamu-o 2 it & A 15 ] J
MHC Mamu-A*02 B4R 73 1Y 1~276 23R . Y
PN SERRE B EkE (1 SE R )P 51 19 H X (GenBank
Accession No. AAR01874.1), ¥ ik A Pom 5 KL
PGMT7-human-B,, il 2L W EFF S H151 A 9 A3 55
RAE, WEY) G0 H Bl B ik A pET21a(+) iz #&
kAR, MR E 4 OB pET21a(+)-Mamu-Bom,
ISE B 2055 IR XA 19 1~99 M2 SE R, WD
& Xho I, Nde I, FEZH 5Tk pET21a(+)-Mamu-a #il
pET21a(+)-Mamu-Bam £ 1k AL U] A P %5 o

¥ E 41 JiORL pET21a(+)-Mamu-o . pET2la(+)-
Mamu-PB,n, 5% 1k K% AT % BL21(DE3), 37°C.1 mmol/L
IPTG 1533535 4 ho MDA 2RI, 20 000 x g
B, 43 AW A T 2L v b RTDTVE . SDS-PAGE
YERMMRIL,

JH 20 mmol/L Tris-HCI. 100 mmol/L NaCl.
1 mmol/L EDTA. 1 mmol/L DTT #I 0.5% Triton
X-100 2H BB U6 4 22 PR B ELIRAR DUUE 3 k. E B
AR5 I L TR A 43 51 % T pH 8.0 119 8 mol/L JR & Fll
10 mmol/L Tris-HCI £H i i) f I 4 5 i, —20°C
R AT
1.3 Mamu-A*02-Nef YY9 E&5MERMEE
ek

Mamu-A*02-Nef_YY9 & &Yl & )i kS i
Garboczi™ [ Jr ¥k, A 56 % 7E Hoy 1 i LAk B
7 7 o gERSL B F 4°C W P LR Tris-HCI L-Arg
HCI i JE 75 23 JBE H Ik (GSH) 481k BB 43 e H K (GSSG)
44 144 % (100 mol/L Tris-HCI pH 8.0, 400 mol/L
L-Arg HCI, 2 mol/L EDTA. 5 mol/L GSH. 0.5 mol/L
GSSG. 0.5 mol/L PMSF). ¥ Mamu-A*02 Al
Mamu-Bom I8 74 53 737 T B A S2 i (3 mol/L
Guanidine-HCI, 10 mmol/L NaAc, 10 mmol/L EDTA),
Z ik SIV-Nef_YY9 #f#T DMSO 1, Mamu-A*02

B, 2K, Mamu-B2m 2 FEEE /R [ 1:1:1 78 & PRK
FHH TR, PSS 3 WA, B
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FEZ AR 8 h DLk, 75 %) 1 6 4 B 59 nT % ok
Mamu-A*02- Nef_YY9 &4
WS40 38 oL 43 F 5 Hiload16/60 Superdex75
FFH B 72 + Resource Q 4lifk Mamu-A*02-
Nef_YY9 E&5W. 4 F g s>y C[20 mmol/L
Tris-HCI (pH 8.0). 50 mmol/L NaCl]; & 7 3¢ #a2%
A& A 10 mmol/L Tris-HCI (pH 8.0).10 mmol/L NaCl,
B ¥ & 10 mmol/L Tris-HCI(pH 8.0). 1 mol/L NaCl.
WAE ) B I 0% E T Amicon Ultra-15 10 kD ¥ 45
B0 (Millipore) 10 48, [RIBH0 R 22 b C,
il SDS-PAGE(15%7%3 & i)kl o il 7% 1y 4 Ak 2
[ Ll BCA MR E @ alf &l e Wk g, &+
¥ AR HP i A7 (AL PR VR ) 5 A -80°C), T2
SE]
1.4 Mamu-A*02-Nef YY9 E&HMBIRIKEK
KB Y BOk T S M E O, W
AT Hampton Research 2y wlHY Index X5
& . M CHalifb iy & P8 11 (45 kD)Hi Bk
5 mg/mL. 10 mg/mL. 15 mg/mL #I 20 mg/mL, ¥
1 pl HAE®S 1 pl WRIRS), [F 200 ub @it
PEAT SR, #8 T 18°C SR P E A K . R
P 0 2 A AR DTVE RV MR B . R IR L pH (E LA 2R
FIR B AT Ak, B A T (I AT S 1) Ak
1.5 X H&6T5. HIEWEMMTAIE
HEEWimikE e e e ER (Loop) £k, %A
JETEEA 30% H Il i th il iR 2y 30 s, fie)m
K A S R 31 -173°C T B S L Rigaku
Micromax007HF Jig % FI il X- It £k & 4E 4% (40 KV,
30 mA; 1=1.5418 A)Fil R-AXIS IV++E1§ 8L . 17
SHECHE T HKL2000M®) 3/Ef 74k 7

2 R

21 Mamu-A*02 EfE. Bom ZEEREFYNETE

FH Xho | 1 Nde | XUig) % 5E # 2H Bk pET21a
(+)-Mamu-o. F1 pET21a(+)-Mamu-Bom, 1%3 5 b EE i
KRR G8] T 58U B 8 R BoR/h—80 48 o
Mamu-a 25717 K/NZ) R 830 bp, Mamu-Bon 257 K/
2474 300 bp(&l 1) % 841 b % A8 b 5 SR 4 vl
17 DNA D7y, X 45 545 Blast 43#r, B4 KIA
AR I )5 GenBank LA 1Y 751 5E 4 —
B, A EEAL DL R A S I A
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2000
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250 <— 830bp
500

300 b;
250 ¥

100 —

1 KB#FE Mamu-o 4. Mamu-B,, Fik B B9 TR
B ] 45 % EE
Fig. 1  Digestion of Mamu-o and Mamu-B.n expressing
plasmid of E. coli with double restriction enzymes. M: DNA
marker; 1: pET21a(+)-Mamu-a/Nde | & Xho I; 2: pET21a(+)-
Mamu-B,m/Nde | & Xho .
2.2 Mamu-A*02 E 5.
FIEFNLE
i IPTG ;3 ¥ & ¥ b 1T R b & Ak
pET21a(+)-Mamu-a. pET21a(+)-Mamu-Bom, 18 3 5
pET21a(+)-Mamu-o/BL21(DE3)#1 pET21a(+)-Mamu-
Bzm/BLzl(DEs) 200 r/min, 37°C. %S 4 h. Wekedn
B, 7%, SDS-PAGE il . % B W7 1E
ﬁﬁ*’”ﬁ’q’:mf* RO R (A I U3 0K, 1 & 7R
33kD A — &M WA HE 4, J5&TE 12kD
A —FURR HBE D (8 2). ik TiEE
eI, AERE AT A 80%.

1B AR Bom ELEATERY

B
kDM1234

970— - 97.0 —

66.0 = - 66.0 — = =
45.0— - 45.0 — - ==
30.0 - 30.0—; .

201 —
20.11 14.4— gy = B9
14.4 — e ’

= ____J

2 SDS-PAGE ##f Mamu-A*02 EH#F1ETHE Bom HY
Fix

Fig. 2 SDS-PAGE analysis of Mamu-A*02 heavy chain and
Mamu-B2m. M: low molecular weight protein markers. (A)
Determination of the Mamu-A*02 heavy chain expression. 1:
non-induced BL21(DE3); 2: supernatant of IPTG induced
pET2la(+)-Mamu-a/BL21; 3: pellets of IPTG induced
pET-21a(+)-Mamu-a/BL21; 4: inclusion bodies of Mamu-A*02
heavy chain protein. (B) Determination of the Mamu-Bam
expression. 1: non-induced BL21(DE3); 2: supernatant of IPTG
induced pET2la(+)-Mamu-B.n/BL21; 3: pellets of IPTG
induced pET-21a(+)-Mamu-B.n/BL21; 4: inclusion bodies of
Mamu-f,n protein.

2.3 Mamu-A*02- Nef YY9 E&5¥MER/LEL

LB X Mamu-A*02 FHE . E A
Bom SIUIK YYO AP, AT ERE . bk
BEOEEHRTPERINS, SR EHRTENEEY
", BEINWEESYWED EHEZE Hiloadls/
60Superdex75 Hgﬁﬁ?ﬁ):'*ﬁ 55 3 g (E
3A). BRI AR MR 2538 IR PE 15% SDS-PAGE
YTE, 1 ﬁﬂkﬂiﬁkﬁﬂﬁf%AM 2 SUENEG
Y H B E (45 kD), 3 SR K G 24 M ik
Bomo HHILL 2 S U 32, 4 2 S0 Y B 1 WS BE Tk 4
DU, i FF:ZE Resouce Q A UEATRHES 735, 5%
1 AFiE AR B () 3B), #% 15~25 mol/L )
NaCl Jefid . 0 W ik 15% SDS-PAGE %72,
5 Mamu-A*02-Nef_YY9 B & EN, 4iF KT
95%,
2.4 Mamu-A*02-Nef YY9 ESMEBM &KX
SRS

AR A A K i Index 157 &3k 96 S St
WHEAT 0, 7 d 5 WA, IR KR
0.1 mol/LBIS-TRIS (pH 5.5), 2.0 mol/L(NH,),S0, £
HE A RSN LR B HUlk, FRmie . R (E 4),
EHWEAS; 5. 10, 15, 20 mg/mL, X-5H£ 15t
WESE B SR, DLLSs A, AR R
BIS-TRIS (1) pH{E Il (NH,),SO, 4 ik BF 2 7 A Ak i
FEM A IE, 2 b 15 mg/mL B AW E OB RIES
2 ul Ak fh ik, 3 d A4 AR B, 1 JE A F)
A58 AR (0.15 mmx0.15 mmx0.1 mm), FHLL X 52k
g
2.5 Mamu-A*02-Nef YY9 & &SR IK6T5 8
SIS RS SR

Mamu-A*02-Nef YY9 & & ¥ i 1A 14 £t 5 %
K FH Rigaku B XS 27 {0 B, AT 569 4k
FEUNEL S s o AR S B a1t L% 1. 76 2.8 A
iF, A7 S B A 58 B B 99.6%, Rsym {E 4 0.074
i KB TOOE &2 A [ B P2,2,2,, dn L SR
a=128.99 A, b=129.01 A, ¢=129.03 A, HEAAXF
TS 30T (B4 45 kD), Matthews R 4L
J& 3.22A°Da’!, XM RIS RN 69.08% T,
Mamu-A*02-Nef YY9 B &AL E 2 M0 T8
Pk b (B2 Mamu-A*01 &4 W10 Fh ik 45 1,
PDB ID Jy 1ZVS).
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A kD M 1 2 3
0 660- ou W
600 o
500 450_ - *,
-_q Mamu-A*02 HC
400 30.0—- -~ .
Z 300 .
=200 2015
100
0 14.4— o m——
-100 0 10 20 30 40 50 60 70 80 89
Elution volume (mL)
B 2500 40 ;‘;)0 Mo
35 Ol
2000 0 66.0 —
55 < 45.0 —
1500 | < - Mamu-A*02
2 2035 300- -
=4 HC
= 1000 - 15 Z
10 20.1 —
500 +
5 144 — s
0 o Bom

Volume (mL)

E 3 Mamu-A*02-Nef YYI EAMERESYEQLML

0
51 53 55 58 60 62 64 66 69 71 73 75 78 80

Fig. 3 Purification of the refolded complex of Mamu-A*02 heavy chain with Mamu-B.m and Nef_YY9 peptide by FPLC Superdex
75 16/60 gel filtration and Resource-Q anion-exchange chromatography. The peaks were collected and determined by reduced
SDS-PAGE. (A) The gel filtration profile of the refolded product. Peak 1 represents aggregated heavy chains; Peak 2 represents
correctly refolded complex (45 kD); Peak 3 represents abundant Mamu-f.n, . Lane 1, lane 2, lane 3 represent the SDS-PAGE results
for their corresponding peaks. (B) Anion-exchange profile of further purification of the refolded complex (peak 2 in (A)). Peak 1
represent the Mamu-A*02-Nef_YY9 complex with its elution NaCl concentration between 15-25 mol/L. Lane 1 represents SDS-PAGE

results for peak 1.

E 4 Mamu-A*02-Nef YY9 E&5MER R
Fig. 4 Crystals of Mamu-A*02- -Nef_YY9 complex grown at
291 K using the vapor diffusion method in hanging drop mode.

3 ik

AR MHC-1 43+ 3 F84r 2 i | 284y +
EEE . Pom MERER 1T LA K BTJEFA K . B ALFE 41
X, BSEEX . M X LRSS AR IX R, o B R X
EHRKEHGKEEER, AATFEAORBEREAER,
7] B 5 S X R N XA S 5 R Z IR 2, BRI

TEAEAL 25 1A A S AR I — BT s DX R L DL A9 i
W IXE W EFRR A R hFE SR EAS

Journals.im.ac.cn

546K s, Ntttk E. FbAs
TN FE IR IR LG5 K5 g Mamu-A*02 Jifd
SR ) 1~276 DR IEFR 9 DNA FF 51 FIAR 205 S 1K
M Bom 1~99 MNEILMHIFH . ZHK YY9
(YTSGPGIRY)5 T SIV Nef & [11 159~167 S22 IR,

5 Mamu-A*02-Nef_YY9 E ¥ E R @ik X-F &7 E
Fig. 5 X-ray diffraction image of Mamu-A*02-Nef_YY9
complex.
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# 1 Mamu-A*02-Nef_YY9 £ &4 R IKHT5 HE
Table 1 Data-collection and processing statistics of the
Mamu-A*02-Nef_YY9 complex

a=128.99, b=129.01, ¢=129.03

Unit-cell parameters (A)

a=p=y=90°
Space group P2,212,
Resolution (A) 50.0-2.8 A (2.9-2.8 A)"
No. of reflections 376798
Unique reflections 53070
Completeness (%) 99.6 (100)"
Average 1/c (1) 37.2 (4.75)"
Rsym 0.074 (0.074)"
Redundancy 7.1 (7.0)

“ Numbers in parentheses correspond to the highest resolution shell.

YY9 EAIAE SIV Y Mamu-A*02 3V U ] 4 1) &
PERAH B, (RS AR Sk CD8™ T bk I 41 Jfa A% 1
TE2MEIA BT TR, Znl SCHIRGE, WP R BRI
YY9 i VDNA J7 51| BRAE [F] SRR R4, BYY9
ZRRAE B — LN A, AR EEI)S, YY9
AR, SECOLR R CTL 23 T R
ZARMEAK- o X BEATE FARM B CTL 10T
AL P= A T s KB R 1, T 87E I 1 10l
HIET YY9 kiR, RAERIEEE SR
M-80E EB L AIDS ZEG1E . R0 Pk A
AL E EXF RO T, ZIK5 MHC-1 f4
SE, MHC 3 2 Z k4 TCR AR FISIAF] , i FEixX Fhdk
i CTL B HLE, B LT CTL S i i iy — 1>
JLEFEARY . 1 SIV Gag E KB K H — A4
Mamu-A*02 KA. GY9 7E SIV JEUL 5 (1 2k W Fl 18
PESRERAS oAz 578, 3 Ut BIiZ 3R A ] g J2 30aE 5848
B WA A AR, N, A SIV Ry
Mamu-A*02 fa il FEEE IR 5T CTL H ki AL A1
BT R R 4 AR

AT TAEFENT T Mamu-A*01 3% 2
ROUZIKNEEH, B TH - EARKEDY
MHC-1 57 18 S 45 SR F 060 FH A 2 A Bam
H5EEE A, FIE ARG5S 42 5O H R R 4 2R
Bl EAR R T WEFE 5 R AN R R E R I Bom
FeAHGE MHC-I [ZEFFITIRE, SRS Bom 7T BE
S MHC-I 503 2Rk 4A . Adnane Achour
HERM, MHIETR B 5B MHC-1 IE AW, A Bam
5B MHC-1 B9 &G Y 40A 5 i iR e P A S o iy 22
KZs 4R 71, [RIE AT REE L5 CD8 4r 5 pMHC

f45 45 HE TR TCR 431 (3R 5158 B 20 AR 365
15 GenBank HLETTHRAY Bom SRR T 5 LLXT, A
B Bom RASBAEIHE Bomo ULAP, Mamu-A*02 Fi
Mamu-A*01 [ [R5 1 89%, W25 1445 i 4 1 A ] 42,
EAT A B R A K A BT R TR] . R Z T Y
MHC-1 2875 [1—F¢, Mamu-A*02 5 FAME A B
EAIVRORTELN | N S N [ BUR 1k 3 < d .M L K R ONTE
TR BERS Y )b A3 A 7 B VAR 2R LT, ROR AR T8
RS PR R AR AT BE . 2L 4y 70 R B 58
e n] ISR S A 2 A E . Mamu-A*02 195
G W TE 5y F 0 9% bW 45 1F R (pH 8.0, 20 mmol/L
Tris-HCI. 50 mmol/L NaCl)Hb&ifa /&, REMSTE 5 10
TR A SR R, AEERR AT,
HEER G BB, FeilJeHoal S5 EE 5 %,
HUfE SDS-PAGE 43 BT Sk 45t F e
HIRESEA o PRI, S TR SR A o P 4l
HIER, ZHE MHC-| 2 TR &Y E AfE4ifb 2 )5 57
BUEAT R A, S0 D 8 VR A
—80°C VKA A AF - = 2L pMHC-1 & 545k T 1 H
N bR AT LASD, AR RE % T U 2R {4 (Tetramer)
Pemszny . HETET Mamu-A*02 AL T 40 %
D ARG A R 2 [, L 2 K-Mamu-A*02 & &
PIHEAT SIV B AT A% L Y A9 DO 2R AR 52 56 5 R %
Iy BRI AR T 4URE, & HER R 2
& TCR 257,

Buigt R R F
Fads .

M B A KREER L T8
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