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WE: [EN)ARTENTRRB RS SLA- 1T XD TEMRE, AR —FNEIRECEIRARE L
w, FEARIMIEEFHITEMN SLA-1 RoTFEEAKR, [rE] UKa-A 28 B AR, 0 SLA-2 %1 B,
ARG RA B HEEHEM PCR (splicing overlap extention PCR, SOE PCR) ik, ¥ SLA-2 tyHa4N K50 Bom B B B
JR# o3t — B A BB/ £ BB Linker (G4S): 4, MR SLA-2- Lmkeﬂm 2K, FENEAARL T
PMAL-p2X, # 4% £ coli TBl, IPTG 5 kik., REBRNMEEE NI E T Vestern-blot. #ifk K Factor Xa
YE, Bt EREE, B % (circular dichroism spectrum, CD) & &t — K44y, [4 21 SDS-PAGE
Fo Western—blot #3F 5247 & MBP-SLA- T A/N% 84.1 kD, SLA-T B{REE A/NK 41.6 kD, B =4 i%n474
HREaBEEN —REM T a- B, B-FE. HAMMENSENFEELHLET 100%. 90. 6%, 88. 5%fu
96. 9%, [&#®] ZREWVEME SLA-1 EEAREFERHN—REN, 7UHTHRINE KEEFHAR.

KR 6tk H % SLA-I

Construction of the SLA-I Protein Complex from an Outbred Pig

GAO Feng-shan'?, LI Xin-sheng?, LI Yun-gang’, HAO Hui-fang?, FANG Qin-mei’, XIA Chun’

(" Bioengineering College of Dalian University, Dalian 116622, Liaoning; *College of Veterinary Medicine, China Agricultural
University/Key Laborary for Preventive Veterinary Medicine, Ministry of Agriculture, Beijing 100193)

Abstract: [Objective] To investigate the structure of swine leukocyte antigen class I (SLA-I) molecules from outbred pigs in
north of China and lay a basis for studying their function such as peptide-binding, the correctly refolded SLA-I need to be
reconstructed in vitro. [Method] Firstly, SLA-2 genes from an outbred pig were cloned. Then the extracellular part of SLA-2 was
linked to the mature peptide of f,m gene via (G4S);, a linker encoding a 15-amino acid glycine-rich sequence, using splicing overlap
extension-PCR (SOE-PCR). The reconstructed gene SLA-2-linker-ff;m (SLA-I) was inserted into pMAL-p2X and expressed in E. coli
TB1 system. The fusion protein was processed followed by Western-blot, purifying and cleaving by Factor Xa and then to separate
the monomer protein from MBP. The secondary structure of the monomer and fusion protein was determined by circular dichroism
(CD) spectrum. [Result] The results of SDS-PAGE and western-blot all proved that the MBP-SLA-I was 84.1 kD, and the
monomer protein SLA-I was 41.6 kD. The oa-helix, B-sheet, turn, and random coil of the fusion protein and the monomer protein
shared high homology ratio at 100%, 90.6%, 88.5% and 96.9%, respectively, detected by CD estimation. [Conclusion] The results
indicated that the complex protein SLA-I had correct secondary structure and could be used to have further research, such as peptide
binding in vitro.

Key words: complex; circular dichroism spectrum; SLA-I
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TG E A 0 1 20 FhESE (MHC-D FIE
B (Bom) MM — AR RIS AW EEN T 4147,
Sl an i e, BEA N MHC-T 28507 (7R
i, FEARSNT SN MHC-1 289> TR AR EE . 254
HMIThEERTFT, S H BT MHC-1 284> TR — N7 1) .
[ AWF5UEERET White 25T 1999 A T B/
MHC-I 23+ H-Dd E5% . & 2 JIK1) linker F1 B,m
PSS A, RN B2 1) 2 IR e s RO R 45
HEgEAD), Denberg 25 FIRFFT N EEIR AN —25, A AT1HE
N HLA-A2 EHERA Bym I &4 15 NEIER I FME
$z3k linker Bz, MR —ANREES TR AW, MR
BT ARG IRAEIIPURSE A8, T LUK &5 & N jiiiE
RIPUHEZ IO ST 7 AR AR L 2 4
T AFUNE. 351 MHC ORI 141 BT (swine
leukocyte antigen) , {74 SLA. SLA- [ 2RFEREA
3ATHAEMEIEN, 439k SLA-1. SLA-2 F SLA-3. H:
i, SLA-2 {EF S IKIIRRIR A 2 3 ANEIERR, s
SLA-1 F1 SLA-3 FIX 57, 2002 4F, Oleksiewicz 2544
YW SLA-1. Bom FIGIENFE (classical swine fever
virus, CSFV) ) — B EL AN 2 IR B AE — e JE LS A 1,
75 PET 22b 84k _F 3Rk K OER i &5 ok,
e DAL A58 T R R 7 A R B SN (F) SLA-T
> G R A, JFUE RSG5 5 1
A L FH O 4 £ R0 93 3 093 7 R S PR AL I . T
SLA-1 Z85r TR 854 BT R AT B 4% 1 A = Rl
PEUOL, RS LEAN A R 2 AR R A R TSR
ZES, e/ MAMERWTI R, i, OSBRI
AT RGN ARG MR TfE, A EFEE R
B AT B AL T S (198 25 A AT 5 B S Al

UARBFFEOIN AT Y AT Hp Gy X — 32 22y
A R A-IA 22, TEARSMAEE T B SLA-2 HUARIX
linker % fom 451 SLA-T Bk 1261k, Wit —
LEEASMAE MHC- T E AR, 344
JEr IR ot A e SR L R A B . (AR
(54 ) 8] ) SOE PCR AR i SLA-2 JfiAh X
AT Bym LIRS A AR B, SO A AR SE IR S )
AR, BRI EN, IR R AR
M 5E H A5

1 MBS

1.1 EEZRF. UBERKYE
AMV [ #5355, Ex Tag PCR R7l#, IPTG Al
X-gal, T, DNA JE#, EcoR 1 BREIENDIEEY N

TaKaRa A7)/ 5 CHAEY TRERIEABRAF]) 5 Trizol
IRFA Invitrogen 23wl iy SIS WY RO &N 1
KBEEAT P pGEM-T easy #/A 4 Promega 2\
FEihe p2X #Ak, TBI1 E coli, Factor Xa K1 K iEH:
W g4tk A4 New England BioLabs (NEB) /A ] F2
iio DEAE SR BE R N IRAEREA 7 ™= 5. PCR §7 14
{3k Hybaid A #7574 KRS N Bio-RAD A #H]F~
il o

KB i s I (bRt SRE) - pGEM
T-easy/BomO1 JFoki (K [H-18 245D AR MR Pl 2=
1.2 SLA-2 B R E. EFFTISH

Z IR SCHR L1 77 F FH Trizol 357 & MK A -1k
LR AE TR EUS RNA, LUE RNA HBL, L
OligodT-15 (E T AR AR5, XM AMV
S B S i A % First-strand cDNA  (fcDNA)

Z M Gao PN J7 1% RT-PCR 18 _F3k Fh R 51
SLA-2 3N, PCR P24 (SLA-2-02) % 1.0%%5fighli e
UK, BEYRCR RO LY 1100 bp 24 i H
F B, 5 pGEM-T easy #4145 Hz, ik IM109 #&32
YN, T BH PE FE AR, 28 EcoR 1 WD) M PCR %5
JE Jr ik — /A7 (Sanbo) WIJF.

M52 K P44 GENETYXversion 9.0 (Software
Development Co., Ltd, Tokyo, Japan) Z#7T.

1.3 SLA-| E&RRIME

Z M Yang 255 7 RN, K] B2 B Gl
PCR (splicing overlap extention PCR, SOE PCR) , ¥
SLA-2 WIS T Bom WY GAIRIX R, i in—&
S H R R L Z TR IN Linker[(G4S):], 5141 W3 1.
Sy ALL SLA-2/pGEM T easy JFUki At K519
P1/P2 4" 44 SLA-2-Linker-¥43(94°C 1 min, 65°C 1 min,
72°C 1 min, 30 cycles, 72°C 5min) ; Ll fom/pGEM T
easy AR, K 514 P3/P4 44 Linker-B,m 43 (94
‘C 1 min, 65°C 1min, 72°C 1 min, 30 cycles, 72°C 5
min) ; §HE B 2life ), BA1 s 1 I EEBInA ] PCR
RZ&ZY, RIGLASIY) P1/P4 BEATY 1Y, FiFP[Hwr. 4l
Wy A B B SR K L SLA-2-(G4S)5-fom, T
2t EcoR 1 #l Hind THYV]. )5, 5 pMAL-p2X #
WiERz, Ik TB1 Bz, Sa kb
THILE 3.

1.4 FRIEF=YIRY SDS-PAGE. Western-blot. HJEI&
iy

PREU A 5 () AL FORL I AN RV, A 100 ml
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F 1 SOE PCR i &8 SAEREERISI &It
Table 1

The primers for amplification of the complex genes by SOE PCR

5149 Primers S5 (5'-3) Sequences of primers {78 Sites
P1 TCAGAATTCGGTCCCCACTCCCTGAGGTATTTC SLA-2 JfiAhIX 1-24
EcoR 1 1-24 site in extracellular domain of SLA-2
P2 ACCGCCAGAGCCACCTCCGCCTGAACCGCCTCCACC Linker-1-36;  SLA-2 ffi#hX 801-822
CCATCTCAGGGTGAGTGGCTCC Linker-1-36; 801-822 site in extracellular domain of SLA-2
P3 GGTTCAGGCGGAGGTGGCTCTGGCGGTGGCGGATCG Linker-10-45; Bom J{ KX 1-22
GTCGCGCGTCCCCCGAAGGTTC Linker-10-45; 1-22 site in mature peptide of B,m
P4 AGTAAGCTTTTAGTGGTCTCGATCCCACTTAACT Bom AKX 273-297

HindlIl

273-297 site in mature peptide of f,m

519 P2 1 P3 Bk 53K Linker (G4S) 3 41
The parts with underline in P2 and P3 indicate the linker (G4S)3

LB K597, 37°C, 180 T/min #% i EL 45 ODggo 1A F] 0.4~
0.6, 1%MZUSE K 0.3 mmol- L' I A IPTG (Sigma) ,
RLLRFR 6 h )5, SDS-PAGE Kl ik =4y, KikM)
AT 2] PVDF B 1, 100 V, 1 ho FEPRAE
A 5%BSA ) PBS "] 1 h, ARJSMIA 1 : 3 000
MBI BT MBP, 46 1 h, #8)5H PBS I 3 I,
10 min, FEHIA 1 : 500 FRE ) BRI A Ak

(horseradish peroxidase, HRP) #5ic [T — Pt

(goat anti-rabbit immunoglobulin IgG antibody) , 4
SAEHI 1 h, RS PBS YE 2 ¥, BEA 10 min, )5
N DY & 4 Z5 By ( 4-Chloro-1-Naphthol/Hydrogen
Peroxide) BATIRA) &1,

KL gtz | NEBP i k. WS
5000X g &0 20 min 2P, FiF AL EE buffer(20
mmol-L" Tris-HCI, 200 mmol-L" NaCl, 1 mmol-L"
EDTA) , &, RE—80°CHAF 12 h. HAFWIRIL
Jo» AR A EE AR, AR5 9 000X g &0 20 min,
kv, 29k M iEAE (amylose affinity resin column )
4k, SDS-PAGE 7 M2tk . 4L H 1 mg,
75774 20 U ¥ Factor Xa M 11 1 ml i fA R,
4°CYJ# 48 h, HRJG5%E IS DEAE-H SR BHELR 2T
AER P BRAE > B2tk H i, SDS-PAGE 8 5E i
SELIE-

1.5 BEERR_REHNE

4lifl 5 114 Bradford ¥ (1976) ME ke, I
Pkt 25 0.4 mgml's HUFESH 600 pl, K Jasco J715
JEREAXAE 25 CAAF MRl G 8 1 MBP-SLA-I, SLA-I
A MBP 8 T A e, SEIEE Y 190~
250 nm, A4 K. B O (CD) 8T, BUE ST
BHEIF LA IR, R PTlE ) CD {EHE 0 e EE /K
[ (molar ellipticity) [0] (degXcm®Xdmol™) ; it

FALL AT (J-715 for Windows Secondary Structure
Estimaton, Version 1.10) 7M1 8 1 R 454
Jio

2 HRSH

2.1 SLA-2-02 B H RT-PCR & S b FF

SLA-2-02 3L RT-PCR, 1E 1.0%[F1EE R Bl el
HLPk, fE a AR A3 AR 2 1100 bp 1550, 5
FRS TR RN —3, B 1.SL4-2 5S4y,
SNTELAS, SLA-2-02 351 119 bp, 3—1097 {4 ORF
X, Mol 364 MAKEME, SAVIEREN M, 7
WIZEES 125, 188, 227 M1 283 Ar & 1 W MRk JE
FE X %1% 5% N\ DDBJ/EMBL/GenBank (AB205147) .

M 1
bp
8000

3000

2000
1600

b —
——]
—
—
—
—
—

C
1000 e ]”)bp

517
396

M: 1 kb DNA ladder (8 000, 7 000. 6 000~ 5 000~ 4 000 3 000 2 000-
1600, 1000, 517, 396 f1230bp) ; 1: SLA-2-02 K[

M: 1 kb DNA ladder marker (8 000, 7 000, 6 000, 5 000, 4 000, 3 000,
2000, 1 600, 1 000, 517, 396 and 230 bp); 1: SLA-2-02

1 RT-PCR ¥ 18 SLA-2 &R
Fig. 1 Amplification of SLA-2 by RT-PCR

2.2 pMAL-p2X R & FRiEEHIKBIEE
23 SOE PCR 1531 1 4 K4 1 100 bp (K45,
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5553 BAKKE R B SLA-Linker-fom FASEHE 1 164
bp AHFF (B 2) o SLA-Linker-fom %43 EcoR 1 Fl Hind
MDEED G, AR p2X #ifk, BEANEEME SRS
KILIE 3,

bp
8000

3000
2000
1600

1000 1164 bp

M: 1 kb DNA ladder (8 000, 7 000 6 000, 5000 4 000. 3 000. 2 000+
1600, 1000 517, 396 M1230bp) : 1: SLA-2-linker-fm

2 SOE PCR /"1 SLA-2-L inker—B.m
Fig. 2 Amplification of SLA-2-Linker-f,m by SOE PCR

MBP e | EcoR | Hind 111
mal E-ATC GAG GGAAGGATTTCAGAATCC] 553 %5m

lle Glu Gly Arg

TAAAAGCT FrfacZ o

. Factor Xa
.

Cleavage site 1164 bp o .

-
.

.,
e

“Hind 111 .
rrnB terminator

malE

PMAL-p2X/SLA-2-(G45):
- Bam 7861 bp/6721 bp

"_PMBI origin

ZE i KIRHELL EcoR 1 1) Factor Xa YIFEINL a1, A i kR4l AN v BLR L
K

The left arrow indicates the factor Xa cleavage site and the right arrow
indicates the inserted fragment with its length

3 pMAL-p2x/SLA-| FRiA ikt
Fig. 3 Construction of pMAL-p2x/SLA-I

2.3 FRAEBRIA. SDS-PAGE K Western Blot &7

MBP-SLA-I/p2X = F&id 7T, HRARE AL
SDS-PAGE EHiIJK 7R 1 4K%) 80 kD Hy4%ilr, Hit
HAH 84.1 kD —5% (& 4-A) . Western Blot 45 % iR,

HUR AT 44 K /N A 80 kD Zidy, HRik4a k/h—
(4B .

755

43.5kD

31.0kD
A B

A: SDS-PAGE 4} #f MBP-SLA-I f#i%3:%34 ; B: MBP-SLA-I f#] Western
blot; M: K> TEE [ Marker; 1: p2X i $#i& MBP; 2: TB1 4K
Xt#: 3: MBP-SLA-I 553K iAH; 4: MBP-SLA-I KiFSRIEH; 5:

Western blot 24327

A: SDS-PAGE analysis of MBP-SLA-I; B: Western-blot analysis of
MBP-SLA-I protein; M: Molecular weight standards (97.4, 66.2, 43.5, 31.0,
21, 14kD); 1: Control of pMAL-p2X expressing MBP; 2: TB1 E. coli
control; 3: Expression of MBP-SLA-I protein after inducing in TB1 E. coli;
4: Expression of MBP-SLA-I protein uninduced in TB1 E. coli; 5:
MBP-SLA-I protein visualized by Western-blot

4 MBP-SLA-I HY SDS—PAGE A Western Blot
Fig. 4 SDS-PAGE and Western Blot analysis of MBP-SLA-I

protein

2.4 BIEEAMLGL. MEMSE

PR R 2k ek W R AR DEAE-] 280 e i
JENTRESiA, SEIT Atk T, 2SR EE
BoRalifg K44 90% (& 5-A) . Factor Xa KT V)%
Jei» AEFR T Marker [ 43.5 kD I 5 o T4 BEES IE
WAEL R AT, R ILES TR M A, il
S5f B MBP, 42.5 kD, M R IBEH I B O o
A H, 41.6kD (B 5-B) . MBP 5 Hi{kE A KRS
W% ik DEAE-A SRAHBERS Z T AT il SRy B BRAE 43
B, R0 B A M MBP (] 5-C) .
2.5 BIAERIZREHNEMD

a4k i R R 1 SLA-T. MBP Al 4 5 1A
MBP-SLA-T HEAT [ — (50 e , 25 4L 7F 208 F1 222 nm
T34 ke /ME, R o IBTELE R (K] 6-A, B,
C) W] CONTIN F£ 2 Yang-Chen [G 24 45
R 2, VIR HAATER SLA-L, WM& g4
JUPE o MBS B HTE. FEAL BENLE IS R
EIERREH 7254 764 145, 69 F1 97, @&
MBP-SLA-1 &2 MBP & [ AH N, — R A 1 o3 (1) & &
TSR o BIE. B ¥T&. ¥, BENLE 2
764 139, 78, 94 NEIEIR



4 34 e LA — R SLA- T 40 TR G R RS i 1425

A M 1 B M 2
97.4 kD —EE e 97.4 kD — e
66.2 kD —e;ﬂ- ? 662kD— D
43.5KD — 43.5 kD — w— — 123
: kD
425
3L.0KD — e 31.0KD— - 4%
- -

A: MBP-SLA-I {j4lifk; B: Factor Xa K T-¥)#] MBP-SLA-I; C: MBP 5 SLA-I )73 #4lifk; M: &7 T-ikHH Marker (974, 66.2, 43.5, 31.0,
21, 14kD) ; 1: ZUEmRERRAE MG EE: 2. PIHSIREA 4T, MBP (42.5kD) FIH{A [ SLA-T (41.6 kD) 5 3: 3 #J501 SLA-1
F; 4: ZrE5JE10 MBP &1

A: Purification of MBP-SLA-I protein; B: Factor Xa cleavage of MBP-SLA-I protein; C: Purification and separation of MBP and SLA-I protein by
DEAE-Sepharose ion exchange chromatography and amylose affinity chromatograph column; M: Molecular weight standards (97.4, 66.2,43.5,31.0, 21, 14
kD); 1: The purified MBP- SLA-I protein; 2: Factor Xa cleaving MBP-SLA-I protein; 3: The purified SLA-I; 4: The purified MBP

E5 B&EEMBP-SLA-1 Bgifk. Y1EFSE
Fig. 5 Purification and Factor Xa cleavage of MBP-SLA-I protein

200 1¢ Wavelength (nm) A 0r B 201 (e

_“:—; 0 } 0 Zi(} 0 2;0 ‘0 2‘0 B <k P 1< Wavelength (nm) =10 ¥ 1< Wavelength (nm)

1 : 5 S T
"g 201 'E tv\'\n \ 1 ) g 0 - . > "
X wx 0 = PO 290 210 220 230 240 250
. 40f e 1o 210 230 so0 2 -i0)
S 60 s -5 §
X > 3 20
& g0t o0 MBP w MBP-SLA-I
=2 ) £ 30
= -100 5 -15 = 4

-120+ 20 -

A: SLA-TEF; B: MBP &H; C: MBP-SLA-IZE[M. 0 FoRBERMABIRE, fuf Jp R K 2/53 BEJR s Wavelength AR, iy Jyghk
A: Far UV CD spectrum of the SLA-I protein; B: Far UV CD spectrum of the MBP; C: Far UV CD spectrum of MBP-SLA-I. 6 indicates molar ellipticity, and
its unit of measure is denoted by deg-cm®dmol™'; Wavelength indicates wavelength, and its unit of measure is denoted by nm

Ele6 E-®ENEELR-REGH
Fig. 6 Far UV CD spectrum of proteins

F2 SLA-| ZREMNE
Table 2 CD detection and calculation of the secondary structure elements of SLA-I

i ap vy PR I SLA-T I CD i F%5 5 1 MBP [¥) CD FUAH I SLA-T I Ml ) MBP- SLA-I 1
Secondary structure (387aa) {(392aa) CD 5 1H CD 18(779aa)
elements CD of the monomer protein CD of the target protein Calculated CD of the CD of the fusion protein of
of SLA-I (387aa) of MBP (392aa) monomer protein of SLA-I MBP-SLA-I (779aa)
Percentage (%) aa percentage(%) aa aa Percentage (%) aa
o I8¢ o-Helix 19.6 76 18.9 74 76 193 150
B P13 B-sheet 375 145 19.1 75 139 27.5 214
HAf Tum 17.8 69 235 92 78 21.8 170
KK 1 Random coil 25.1 97 385 151 94 31.4 245

HAE A CD W=l & CD WE-br2 1 CD WIE(
The calculated amino acids number of the secondary structure elements of the protein SLA-I equal to the corresponding values of the protein MBP-SLA-I
minus the corresponding values of the protein MBP
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3 itig

AR R (0K 7 -2 22 1 A 0 A o 6 7 %A
s, Tz TR E A X . BB A T
PR, R A St v [ b Ml X R AR T R TR R A
AR, WATERADIRE R

SOE PCR ] LB /N AH DG 1 2k DRl i — > 1%
H 5 MR/ 22 A BR T Linker(G4S)s EHE—H2, MImwS LA
A 7 MBI T A AH DG DR 2 TR AR AN D RE . %
Linker 1, T2 R AR ZIERR, T H 2Rk
AEE CRAF—AH , KL B A AR A R e I
ERREEM AR, ARG A, AT TR B AR
AL, JeAR EAGEm B A& Ak, 2R
IR A B P S M . R AR 3.5
nm [E5 R, AT FEdh e g, A
SR FRIA R (I LT B SR I Ih AR R D . A
IRYEIE IS Linker(G4S); ¥ Bom BRI SLA-2 Hu 4k X
FrBERE, AR5 K] SOE PCR #4384 K, iXkEIE
BN TR SLA- T R Bom B4k g —
AN EARIEN, HE] ) Linker(G4S);, 8T SLA- 1 1
Bom MG IEMIHT R, A S IR
SERESTAR

PMAL-p2X REEH Ptac A8+, Kkl
MBP [ malE 3&EH . ANESERTEA R malE )T,
I MBP DLl & 8 A B UERIA . 75 MBP BII{E 5 )k
AT R B R0 T Rk, IR TR R
fERN AR IR IE A AT 2, R S T 2 1 B 1 i MHC
Ik, i HakG S a Lot E e, S
T Hise 8L GST M2 MIRIE ZAHLL, pMAL RAEHE 5
TIANE R A R IEN A &
A MBP SR 5 0 8 A 24k, 45 E J5 8 o 7 malE
2 LA AU IR, A5 — 4k 82 A Factor Xa Pl F-iH
SRR TS (le-Glu-Gly-Arg) , 1] LU MBP Al
AR AYIRI 8. AR, @G E 1 MBP-SLA-I
DIt R, KA 84.1 kD, HHELSEAMF,
Western-blot i 7R 344 K/ 5 IR 7 K/ —30. filisy
EALLL, Factor Xa [NFUIE], Ho@ditk, 5
F| T AR SLA-I, SDS-PAGE ilFl], Z%¥AEA
TR BA R, (8 T AT A 5 MR S R Dhig
IR

[ {43 (circular dichroism spectrum) f&— 7]
A B o FAE B w4 N AR, 74
15 At ' PR D 27 R e o BT i R B 1 S R

FOAR o 5 P AN () G R T PR R A A
KA o BE. B TR FAFBENAGI SR,
BT, 2B PR FIRIA T B 5 /NEE IR SLA-2 FH Bom S
K, JFAEE T SLA-I i FRAMW, R4z, ©
/NG SLA-L 43 F G 85K B B 43 3l ks a
IBIE 78+ B HTR 149, FE £ 67 FIRENLA I 95, HAIK
B0 TR R I (-8 2205 11 SLA-T 524 M4 N 1K 58
KBRS H 97.4%. 97.3% 97.1%F1 97.9%. Lt
K E-IA2%%% SLA-2 (AB205147) FIEE/NERE ()
SLA-2 (AB231907) A% R AN IR 1 [R) 5 1 43 )
H94.9%F1 91.2%. HHEFE &N, {RAEALEEN SLA-2
W SR R 1A TR 2K T S R IR W A s, i —
S SR TR TRIR M R TR A IR IV R o i LA,

FEAFI S RIEN, SLA-T 40 1 HAT i B AR (1) e 4%
.

AGRGE I CD € fil 5 % 1 MBP-SLA-1. HLik
| SLA-I LA MBP () k45, SR A SLA-I
(R0 52 48 55 Rl 25 71 MBP-SLA-1 22 MBP J& ()54
B, o B8, pHTE. BHMABENLIA IS Wos m B )
FFE R, 23 HIIEF] T 100% (76/76) 5 90.6% (135/145)
88.5% (69/78) , 96.9% (94/97) , %A CD &%
W W oR AR ) o BRTE S5 ), Ul I % 2R A B R AF
A LU CARE— 20 1) 22 IR 45 6 DA R i A 45 4 23 BT 45 D
W7o

4 i

4.1 REFRER SLA-1 S5 REAN _gssiim
FEGRSE, U HAH CH A ] L E AR 2%

4.2 % pMAL-p2X REKIAN SLA-1 KA HAIE
I R 45H, WA R, DT 1)
RERF T
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