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1. —#H 514, HAuHE SEQ ID NO :1 A1 SEQ ID NO :2 Fioni 51 4%F .SEQ 1D NO :3 F1 SEQ
ID NO :4 FronBI51 4055, LA SEQ 1D NO :5 F1 SEQ 1D NO :6 FroniI 51 4%

2. — P HLA-C J:[K] 2.3 A 4 S AL B4 8477325, Frid 77iE TR 28 B 19, KRR T
§i 3% E SEQ ID NO :1 A1 SEQ ID NO :2 ;SEQ ID NO :3 fil SEQ ID NO :4 ;L A2 SEQ ID NO :5
A1 SEQ ID NO :6 B 545 4T PCR 4738, 419 HLA-C JE[H] 2.3 F1 4 S4B+

3. — Rl EE S A HLA-C JE R 2.3 A1 4 S AN B FHEAT I P (77128, i 5 i A2 W
B, HAREDE .

1) $FRAE—AEE R IR SR EUZAE T DNA

2) ¥ H SEQ ID NO :1 F1 SEQ ID NO :2 ;SEQ ID NO :3 #1 SEQ ID NO :4 ;LA SEQ 1D
NO :5 11 SEQ ID NO :6 [ 5|49)x%F H T-47 38 Frik DNA M43 2] PCR 74

3) XFHTIA PCR AT I Y o

4 BREESR 3 7575, 1088 2) 2 Gt — DA HEX PCR =T 4tk

5. BURIELSR 3 {7770, Horb BITad 58 2 TURE

6. BURIEE SR 5 7712, Hodr Birid URE >k B v FL3h 4

7ORRIEESR 6 7775, A Frk AR B A .

8. —Fh HLA-C F:[R 53 BUT73%, Frid 77z TAEi2 8 B 1, HAFEAE T, Frid 774

1) {$ 3% E SEQ ID NO :1FISEQ ID NO :2 ;SEQ ID NO :3HISEQ ID NO :4 ;LA SEQ ID
NO :5 F11 SEQ ID NO :6 {51 #)0F 34T PCR 438, ¥ 38 Fp LA () HLA-C B[R 2.3 Fil 4 'S 40 &
¥+

2) P4 B AN B AT I Y RN e 2 S B R bR e A 3EAT ER A, AT
1 5E B[R 3 B 45

9. BREESR 3-8 AE—THI77V2:, Ho A Bk 7 /2 3T Sanger W7 i%, B 2 iEid 5 —
AP

10. BRI EESR 9 197772, Hrp Brid 35 — AR 771242 111umina Solexa BY Roche454.

L1 — P F T 3047 HLA-C JE PR 3 24 ()00 &, BT ik iR & p B0 4% SEQ 1D NO 1 i SEQ
ID NO :2 ;SEQ ID NO :3 F1SEQ ID NO :4 ;LA Az SEQ ID NO :5 fil SEQ ID NO :6 ] PCR 43§ 5]
Y%t

12. BURIEER 11 B3R &, Brds il 7 St A8 A -T- DNA 7385 \DNA &AL AT/ B DNA I 5
1 .

13, BURIESR 1 — 21 514 BUR R 8-10 AF— I T7 A BURURI 243K 11 B 12 #77
T HLA-C 2 AU R i, Bk B i@ A2 W B B9
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HLA-C EE S B A LR EHB X514

AR G
[0001] A W9 Ko oy AR =2 A0, BT &, AR KA T HLA-C 2 R RT3,
LK I T3 A P RS S B 0

EEHEA

[0002]  AZEAZIMedT)E (human leucocyte antigen,HLA) f& NS Huie RGN B 22 Bl
a3, 58 BRI A A 52 2 AL 2 25k R G MR FL 440 L 4 4300 A1 A o R 25 77 T 1)
B, HLA A>T 434 HLA-T HLA-T1 F HLA-T 1T 25 =254, Hirb HLA-T 284 FH HLA-T1 2%
AT EE S GEH RIS, HLA-TTT K5 FIhRe 3 25 GE tH a2 fMA R 4 P
P IEAH IR IR T2 1A BAE 5% s I PR REL I 90 I, B R IR A s 22 5 A3 R0 52 2 XU
[¥) HLA-T A1 HLA-TT 4> F R UL ECHE S 8 IEAH GV, 232 X077 (1% HLA 73 [ VCEC R Bk vy
A G 2R e =

[0003]  Hidr HLA-C 47 i J8 T 22 HL i) HLAT SSFE0A, 7T HLA-AL B A7 £ 2 7], 4wh5 HLA-C 43
+, HIERKEL) 3Kb, H 7 AN E TR 8 MMEF A AR, HE HLA JER 5 BHE AR
AW R & s NITTZE8 R I HLA-C F1 HLA-AL B 0+ — ¢, B m 8 280, JFESL T HLA-C &
FAEIR RS AL 1 E M

[0004]  [H & [ BrFRAER HLA 43 45 R AT F5 PCR-SSP (7 51 45 57 51 ) 5 A B 5 s B )
PCR-SSO ( 5 Ayt TR M AL B BRARET 4428 ) A PCR-SBT ( A Bl 55 20 s L™ 4 BELHZ U 7
) .

[0005]  HLA-SSP [ JFU3E & 5 i HE — 3 A SE DR 4 R PR B A, 15 B PCR AR 3843 HLA Y
RS S B4 38 =4, T HELIK A BT S HLA 2550 o HLA-SSO 9 JFUE A& 15 1T HLA 2 5145 5 1) 55
AR T TIE IRES , 35 PCR P2 ARIE, LA PCR P2 4) CERHS I L BR DNA) S REH 2458 . T #E
T S6AE 5 HI 7 HLA B 5] . HLA-SSP 1 HLA-SSO [ 15 5 3 Rt E 5, 4 ek — ik R g8
BIIA AR KT ELASAS B A I BT 1 2 o S A o

[0006]  J& T Sanger ¥AUJ¥ 1 HLA-SBT /& — Ffrid i %) PCR &3 J5 1) DNA 7= 4 EL £z 347
Sanger V27 CEANE TRV, WIE % BT 51, M # W HLA J PR 2Y 5] 1) /&5 3 3% o L 7 1,
HEA B =57 B R il 3 () S50 2L R e 21 {HEE T Sanger V007 1 HLA-SBT %4
SEROURE B 2 3 S ARSI Rl A vy S (S AR ME L T KR HLA /53 % 0 T I H
[0007] JET LA T1lumina Solexa Fl Roche454 MK IS AT > H A (BT FRiARFT P
FEAD ) HLA-SBT 52— Fhidat % PCR 4738 5 [ DNA 7 47) B 5 %R 7 51) » AT 4] Bt HLA
SEDR L S w5 o A BT 0k SLB T TR B v o3 EL R A BT S 7 S TR (0 i oh, iR 2
ARSI 7 SO0 R R R AR AR R e (H 55— 4R (BL Sanger
VRN T S ER S A I B AD B G, B TR DN AW S il 4% (1) DNA KA B
K CYHET IT1lumina Solexa K& Al A K &N 700bp), H e £ Rz K w5, 24 71
[11umiaGA X [A] 152K B K BBIA 2] 300bp.

[0008]  %&T- il Fr B AR HI4F s, PCR P M A FEAS BB 700bp, R 4T Sanger V57 77

3
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VAR HLA-SBT () PCR 51 A& H o DRI, A7 e BB — B AR AN 7 M R 47 HL PCR 7
WS R T I P B AR SR ) 5140

[0000] 23 LR

[0010]  [1]Marsh, S.G. E., Parham, P. &Barber, L. D. The HLA Facts Book3 - 91 (Academic
Press, London, 2000).

[0011]  [2]Campbell, K. J. et al.Characterization of 47MHC class I sequences in
Filipino cynomolgus macaques. Immunogenetics61, 177 - 187 (2009).

[0012] [3]Goulder,P. J.R.&Watkins,D. I. Impact of MHC class I diversity
on immune control of immunodeficiency virus replication. Nat. Rev.
Immunol. 8, 619 - 630 (2008).

[0013] [4]0’ Leary, C.E. et al. Identification of novel MHC class I sequences in

pig-tailed macaques by amplicon pyrosequencing and full-length c¢DNA cloning and

sequencing. Immunogenetics61, 689 - 701 (2009).

[0014]  [5]Robinson J,Malik A, Parham P, Bodmer JG,Marsh SGE. IMGT/HLA database-a
sequence database for the human major histocompatibility complex. Tissue
Antigensb5,80-7 (2000).

[0015] [6]Elaine R.Mardis. The impact of next—generation sequencing technology
on genetics. Trends in Genetics. 2008, 24:133-141.

[0016] [7]Hoffmann C,Minkah N, Leipzig J, Wang G, Arens MQ, Tebas P, Bushman FD. DNA
bar coding and pyrosequencing to identify rare HIV drug resistance mutations.
Nucleic Acids Res. 2007:35(13) :e91.

ZIAAR

[0017] N T8 AR R AT HLA-C B [F 407, < R I3 4t 7 F T4 1 HLA-C 3[R
1) 2.3 il 4 SHMEF/ 3 %7 PCR 514, A1 ik 1 FE/RH SEQ ID NO:1 F12.3 il 4
DA 51 6. BTk 3 X PCR 514024 R A RIAR S PEAURE 5%, JF AT 38 55 HLA-C 47 5 2.3 il
4 SN BFAKSTH, PCR = EY /T T00bp, 3 2 1IE 111umina Solexa M/FEK . 7
A, AR B 518 E BT sanger VAN,

[0018] 3 1.HLA-C %:[F 2.3 #1 4 ‘54T PCR 5|49

[0019]
SEQ N
HLA-C | ™%
D G5 5 5974
R WET | K
NO:
[0020]
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1 C-F2 GACCCGGGGAGCCGCGCA .
25 455bp
2 C-R2 | TCGAGGGTCTGGGCGGGTT
3 C-F3 CCTTTACCCGGTTTCATTTTCRGTTT 3 i
=
4 C-R3 | CTACGGGAGATGGGGAAGGCT P
5 C-F4 GTGTCGCAAGAGAGATRCAAAGTGT 1 it
g
6 C-R4 | GCTCTGGGAAAGGAGGRGAAGG P

[0021] AR A FRAL T —FhFr i HLA-C SR 2.3 A1 4 ‘S 4b B9 38 751k, HAREAE T
AR B 4738 5106 3547 PCR 438, Frid 34 51 00 P 2178 T3 1o

[0022]  HI-FAEWEIEIT PCR 2 Rid 14 HY HLA-C [ 2.3 Al 4 S 451, BRI, A % W J7 V2
A AT F T 3547 HLA-C B2 K A . 53 1) HLA-C 2[R0 Tl EL, R T A K
I 5 1A 35 51 M) B 7= M) #3178 700bp AP, [RIEAE 3 — 2D 3H 4T 4 U A, ] DAAI A 2
T Illumina Solexa &+ AR K HLA-SBT,

[0023] ARk BHIRHRAEL T —FlooRE S A (9 HLA-C K5 [R 2.3 F11 / BE 4 ‘S4B F3HEAT I F 177
%, HAFELIE .

[0024] 1) 2 fit—AMFE St FF R BUZAE A7) DNA 5

[0025]  2) WA BHEI 51 Pnst T4 34 Brik DNA 45 21 PCR 724, 8155 PCR =447
afifl.

[0026] 3D % flrak PCR =M HEAT M, Biv ik I e L2k 2 de it 58 — AR P32, Pirad 58 — AR
P ERM 0 11 lumina Solexa BY Roched54.,

[0027] AR BHIR$RL T — Bl HLA-C S R4 T 77y, FTiR 77 v 4

[0028] 1) fd FHA K A 51406 HEAT PCR A3, 9 38 Rpdl AR AR (1) HLA-C BE[H 2.3 F1 / BY 4
SHNEF

[0029]  2) X473 Y (U402 30 AT WU T, 4 00 7 45 R -5 800 P o B b o 7 3 30T LA,
AT A 5 35 TR U 68 S, L o ISR 0 P 2 A Sanger I PV, B AR SE AT B AR Pk,
IR g8 — AR e 724040 11 1lumina Solexa BY Roche454.,

[0030] 55— T71HI, A & BHA 4@ A 1 —Ff A T 384T HLA-C R 4 B 0 R &5, B il 7 &
HAAFE AR B ) PCR A8 51 0%T o 76— AN K77 29, ik il ) Sl A9 2 o il 7m) , 46140
T DNA 3 . DNA AL A1 / B DNA I /57 51 o

[0031] R AR BSR4 38 5| M0 R IR 2 B T7 V2, RefB7E Y 38 HLA-C /) 2.3 fll 4 5
A0 I AT R A 2 RIS AR A T IA AT & 1% 28R A T 11 lumina Solexa
MR, #m T IEE, ik 7 Ik, FIREES A 1 iR s .

i =] 154 BR

[0032] &1 MNER AN HLA-C2, 3, 4 572+ PCR W) LUK 45 &, LUK &, PCR ™

Y v BOR /N3 3 A2 T 400-500bp 22 [ () 85— %7, HorPKiE M a2 DNA brifi 70+ E S 1R

(DL2000, Takara 2],

[0033]  [&] 2 . x) HLA-Mix FTB7 5 DNA FE i 8 A s 2 ()47 4 » AR (X 480 A 450-750bp [X

I, Hid kil M A& FEFRAEY) (NEB-50bp DNA Ladder), ¥kiE 1 7 Hi I AT HLA-Mix I
5
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&, VKIE 2 78 B fE HLA-Mix B K.

[0034] &3 BIR 2 SFE A HLA-C 47 S 2 ‘S4B F— 8 P A M E R 8. B0, %
FEARK CAL LI 7 7 21 I BWA B0 LU B2 % 7 20 |, 2 A AR AR C 7 i 24244
GHNE TR BT H, BERRAE SNP 2 [A) (R BOC R R C A7 s &R I SR A 7 3,
B B R AR P B A S B AR AR I ) o TR, £E 2 SREAR C ZE R P 7
695 — 764 XIH & 2 D444 SNP, HH readl Fl read2 A #fi5E SNP 41 R 9-HH :A-C, G-A
(EFr«. .. ” RR 5 FIMEB R . HF5]0 5% R C£010201 A1 C07020101 7Y
S FIRI R R o HAR X IR A B 0¢ R 1 #) 2 5 AL

[0035] & 4 7R 26 £ FEAS HLA-C A7 4 2.3 Al 4 5 48 B F PCR P2 s ik . 26 i FE AR
HLA-C £z i 2.3 Fl 4 ‘5 4B~ PCR 79 rL ik I, B o i, BT PCR 74338/ 500bp, H.
HLVk 2% B, BB R AR R 2k, Bl X 510 T SRR 38 2= 18—

[0036] &5 TRy 1 1 AR PCR = P06 4 uType B BT U4, 2245 R
AL R EE R Cx08:01:01C%15:05:01, 5 1 S B4R 5 LA AL S AH [F .

BIRLHEA

[0037] 4@ tH LA K], DA {8 AR 450 e R N 5 B A M 3 A AR R B, P St 91 £
HF R B B 1, 3RS AR AR A FFRIE .

[0038] AR EHK AT VLR V3 HLA-C (19 2.3 A1 4 S48 5 F19 3 %7 PCR B4, M
IMGT/HLA PEI*e 3k o B AT A Bt HLA-C JE RT3, SR 5 IRA7 B A M B 2 F 4B S HLA-C %
A RPN NPT A SR HLA-C (%) HLA-T LR ZIE D bR 4 . iR et T
bbEE, 78 2.3 Fll 4 5 40 B P v A P 3R - 4R A5 JE DRI 7 s AR <3 FURr 5 17 31, 7K B 1 (%) PCR 5
YiF 3 5 N 2543 R 7 3 34T PR TE L RS BT HLA-C 2: R 5 [HJ& T HLA-T 264 F Ry 4L
‘BRI BA IR & 0P AU, 76 5T PCR 51 R ERIES 1Y 37 Kunbr =, HiR 51
J HLA-C JE PR e e 1t o RIS AT PCR 7= I S /INT 700bp, HLIE & 51 08 Gl AR
B3, W0 R BT ELR 1 2 0 HLA-C B4 T4 38 /0 B B AT HLA-C 55 LML 35 26 f s
BR DNA, M e HH AR <3 M R AR S P B U 1, 43 9 B T4 388 HLA-C 1 2.3 A1 4 5S4 B0 3
Xt PCR 514 o

[0039] AR AR AL K1) DNA 9738 757 - AAAE St H2 B DNA (1975725 . DNA Ak 7777: 41 DNA 731
Ll o B 77 425 7T R AR ST A (AT ART ] F 779250 FTad 753 m] DA B AR U AR AR B8 B AR
OUATIE SRR o AT DNA U P R 77323, AR AN 572 AT DURRAR & R0 77 92304 T , B AR DU
A 2% B3 U B AT

[0040] {1 4, 75 A AR P B AR HEAT WU 7 i A b, T DA 57 R i AN 0 51 4 bR 2
(primer index)/FFIMIFRZETIPIBEAT, A LY 38 5 09 PCR =M AT T W, 3 HFT Wi 574
BHT RIS E IR 37 s B A IR (O, 5 IEZA K PCR—free #:3k .

[0041]  FE4 3 51 VT e i — BOPR 22T B e 1 ST RIS 0 2 AN st AT Iy« ELAA T
&, A L4544 PCR-index/barcode i A, il 7E PCR 51 1K) 5 A b #4351 ¥R 2% (primer
index) JFF G AR ZE TP, 75 PCR It B2 A RN FEAR 5 NJREF () 51 AR %5 . IXFE, 72
55 AR DNA P B ARG I I 2 A, B PCR IR LB FEAR AL FR A, B L0 IR Y nl 4 24
FEARTRAE — R A 38, B 2R REAR (A I &5 3 ] DL FLBR R (9 5 1A 28 17 B4R TR

6
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FIY0bRZE B BCTHRR I T R B S 561 S AR AN, 5 RE Tl lumina  GA JU 1 6 245 B A %F
s AR IHEBCUT S b2 £ R T LUR LA <1 S hR2E 51 ikt 4 3 1 BAE (B4
BAHRIIEE P, 2 JIrA 51 RS [F)— 7 o B A FBRCES C RS & o P A it
B2 30%-70% Z (7], 3 : 5l MIFREE T B AR H 1) GC & =AE 40-60% Z [/, 4 < 51 ¥br%s 2 8] 7 5
ZSEERT A 5 51 WARZE e A S tH IS T Tumina GA WU 510 AHADUE i ) PP
F,6 85I IARZE T FIAINE] PCR 514 b5, % PCR 51438 i)™ 8 &K+ (hairpin), —
BA& (dimer) 1550 HI o

[0042]  RiE“PCR-Free X JF 3k (adapter)” Je R4 Vit 10— BeAdk , H 3= B4R FT 2 5 B
[#] 5& DNA 43 F-E30 8 v b DA BAR AL FH I 51 45 66 L, PCR-Free SCEHESK AT DA
T DNA FEFERER e B 1 2 DN SC 5 P ) DNA B , 323k 0 S N RE IR N A PCR
K125, RIEHRAE PCR-Free SCFERE Sk . “423k (adapter) "8 “ SCJFE#23k (1ibrary adapter)”
PRAFHAR L FR XS 22 AN I P ST PR N A [R) SC e 42 2k (AN TR ST P Sk I 2L U 1 AN AL, Fe
FIASF 383 BN 32 Sk AR 28 (adapter  index)), MJEEARZEIN 5 3012, M AT SEELZ AN H]
PRI Fe SRR AN P, HLB 28 8 AN BRRE I e ST R0 e &5 SR mAH L IX 7 B — P PEAR 2
BeAR . Blan, 2% B SEt ) 4 H] PCR-FREE SCIZE4%LKoK B ILLUMIA.

[0043]  FEANNAYSLHE] , F 073 HH 9 3 % PCR 5147, % 95 451 CL 40 HLA 55 WA= DR 28 531 )
M EEBAT HLA-C AL 53 PCR 73, 38 W) sanger VAFI S5 AR Fe 7 k34T I o 50 Fe
ZE R T HLA-C 0, JFiE T 5 5 R 45 SR B BORIGAE PCR 514 B OR~F PEAE: e Pk

[0044]  sEftifs] 1 55 —ARIFEAR (T11umina GA) BEAT HLA-C JE[H 4 7Y

[0045] 1. F£ZK DNA $2EX

[0046]  ffifH KingFisher [HZN3REUAREL 95 1 T0%n0 HLA JE R 2 51 (4 M RE Fr 2B DNA. &
FOLBRS AU 6 4> Kingfisher H I RBUXACE RIRFUR S 1 ARSI, AR 3 B 457
NN — & ERCE R AIEIRT, 8 P S sl FUBR 4% 2R B T AH ML A7 B, 108 2
FEfF“Bioeasy_200 u 1 Blood DNA_KF. msz” FEJ¥, #% I “start” AT I%FE P BAT X IR HR AR .
PR 45 G U HE plate Elution H1 100 w1 2245 (SR 7= P RN HRER K DNA, /E A N — 2
PCR 1 FIASAR

[0047] 2. PCR 3

[0048] It G Ak 5 K HA AR GIIFRZE ) PCR 51 HIVEAN R PCR FR%5 5140, 1K LEA
[ PCR A28 519 7T LA T A FREAR, Frid PCR 514 & &4 HLA-C 19 2.3 Fl 4 S4B+
PCR 514 HJaiid PCR S NEAE PCR P # 3o 5 N GIFRAE , T4 S PEFR iE ok B A R AR
[ PCR 7=#)

[0049] DL 95 £ PCRARZESIYK 73 41 95 47 DNA ME7, B8 PCR #3325 51 A T4 18
HLA-C ) 2.3 A1 4 54N EF1 PCR 514 G DAT—XF XU 5 04528 (& 2OA %, HA a4 Ik
4] PCR 5IMH) 57 A iy B 3E4%— X 51 Mbns B9 13 51 Mbe 2%, 1 K2 1] PCR 514080 57 Ak 1
el — 0 G VIAREE I S 6] SRS . BIADPRESAE 5| W) & R BRI INAE PCR IR0 57 R
I o

[0050]  HELREASRE L IR 7 BT 431 95 47 DNA, 4K IG5 1-95, PCR R BLAE 96 FLAR 134T »
I 3 MR, 405 5N HLA-P-C2 HLA-P-C3 HLA-P—C4 (C2/3/4 Fong/ S HIAL ), iR A Ve B —
AN ANES ISR ) o 1 36 B, B B 51405 51 0 P1-96 AHIH] o K6 1 RIS, 1058 B BEXT

7
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FIRRREXT N A G 515 B
[0051] 3R 2. SIMbRZERIHINME B
[0052]

. N 96 FLA% oV
G 1E ] S I fr -
PI-1 TCGCAGACATCA TGACACGATGCT A0l 1
PI-2 TACATCGCACTA TACAGATGCTGA A02 2
PI-3 CTCGATGAGTAC ACGTCTAGACAC A03 3
Pl-4 TCTGTATACTCA TGCTGTAGTGAC A4 4
PI1-5 TATCTGCTCATA AGATATCGAGCT A05 5
PI-6 TACATGCTGAGC ACGTGTCTATCA A06 6
P1-7 TCATATCGCGAT AGATCGTATAGC AQ7 7
PI-8 ACAGATGCACGC ATCTCGTGACAG A08 8
PI-9 TAGATCGTACAT ACTAGTACACGC A09 9
PI-10 ACTACACGTCTC ATAGTCACGCGT Al0 10
PI-11 AGACTCGCGTAT TACTAGCTGACG All 11
PI-12 ATACTAGTGCTC TGTATCGTGCTC Al2 12
PI-13 CACGATGACATC TAGTGAGCGCAC BO1 13
PI-14 TGCTGTCTCGAG CATAGCAGTGTC B0O2 14
PI-15 TGTGCTCGAGTC TCTGATCGAGCA B0O3 15
PI-16 CACTCGTACATC AGCGATGCTCAT B04 16
PI-17 CGACGTGCTCGC CGCOGTACTGCAG B0O5 17
PI1-18 ACGCATCTATAC CTAGTATCGCAG B06 18
PI-19 CGAGATGACTCT TGTATACACGAT BO7 19
P1-20 ACTGTCTCGAGC ACGTAGCGCACA B08 20
P1-21 CATCTGCTATAG TCTAGCTCATGA B0O9 21

[0053]
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PI-22 ACGCACTCTAGA CTATGCACTGAT B10 22
PI-23 TGAGATACAGTA ATCTGCTATGAC B11l 23
P1-24 ACTCATCGTGCT TAGAGCTGTCAC B12 24
PI-25 TACACTGTCTAT CAGCACATAGAT co1 25
PI-26 CACAGTACTCGC CTGCTAGTGTAT co2 26
PI-27 TGTACTATCATA TGTGATAGACAC c03 27
P1-28 CTAGTACTGACG AGCGAGTCTACT Co4 28
PI-29 TAGACTGAGCTA ACATACTGAGAC CO5 29
P1-30 CAGACGCGTGAG TACATCTCGTAT Cco6 30
PI-31 CGCGACATCACG TAGCGATGAGAC co7 31
PI-32 ACACTCATAGAT CTATCATGACAC Co8 32
P1-33 AGCGTATACTAG CATACTCACGTA Cco9 33
P1-34 TGTCGTGCTATC ACATGACTCACG C10 34
PI-35 CGCTAGACTGTA TACTATAGTCGA Cl1 35
PI-36 ACAGTGTAGCGC TGATATGCTACA 12 36
PI1-37 CACTCTATCGAC TCACGCGATGAG D01 37
PI-38 ACACTCTAGTCA ACGTAGATCTAT D02 38
P1-39 CATATGAGATCG AGCAGAGTGCTC D03 39
P1-40 CAGCTATCATAC CACTGCAGACGA D04 40
Pl-41 TATACTCTAGAT TGCATAGAGCGC D05 41
PI-42 TGTATGCTCGTC TCGTGACAGATC D06 42
P1-43 TAGTGATGCTCT ACGAGCTGATAT D07 43
P1-44 AGACTCTGAGTC CTGATAGTATCA D08 44
PI-45 CTCATAGACTAC ATCGCGAGTGAC D09 45
P1-46 TCGCTCACTACA TGTCTCGACATC D10 46
P1-47 ATAGAGTCTCAT COGCATAGCGTAT D11 47
P1-48 CGAGACACTCGC TCGTAGTCTACA D12 48
P1-49 CAGCATACTATC TCGTGATACAGA EO01 49
PI-50 CAGCTATAGTCT ATGCAGATATCT EO02 50
PI-51 TCTATCGATGCA ACACGCAGATCG EO3 51
P1-52 CATGAGTATAGC CTAGCTGACGTA EO4 52
PI-53 TAGCATATCGAG TACACGTATGAG E05 53
P1-54 ACGACTCGCTAC TCATGACTAGTA E06 54
PI-55 TAGCATACACGC TGACGCGTATAC E07 55
PI-56 CGTCATATGCAG TATAGCGATGAC EO8 56

[0054]
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PI-57 TGCAGCGAGTAC TCGACGCTAGCG E09 57
PI-58 CGTGTCGACAGA CAGTCGTGAGCA E10 58
PI-59 ACTCGACGTGAG ACGCGAGTGATA Ell 59
P1-60 ACTCGTCTGACG TGCTATCACTGA El12 60
PI-61 CATACTGTATCT TACATAGATGTC FO1 61
PI-62 TCTACTCGTGAC CACGTATAGTGA F02 62
P1-63 CTGCACTAGACA ACTCATATCGCA FO3 63
PI-64 ACACGAGCTCAT CACTCATATCGA Fo4 64
PI-65 TACAGATAGTCT TCGTCTGTGATA FO5 65
PI-66 TACACTCGTGCT TGACGCTCATCT Foe6 66
PI-67 TACATGTGACGA TCGTACATGCTC FO7 67
PI-68 TGTATGATCTCG CACTGTGCTCAT FO8 68
PI-69 CAGTACACTCTA ACTGCATGATCG F09 69
P1-70 CATACTATCACG TCOGTGTCACTAC F10 70
PI-71 CACTATACAGAT CGACACGTACTA F11 71
PI-72 ATATCGTAGCAT TCGTGATCACTA Fl12 72
PI-73 TAGTCTATACAT AGACGCTGTCGA GOl 73
PI1-74 TGTCACAGTGAC TCATATGATCGA G02 74
PI-75 ATCGACTATGCT CGATCATATGAG GO3 75
PI-76 ATACTAGCATCA TCATGCTGACGA G04 76
PI-77 CACTGACGCTCA CACTACATCGCT GO35 77
PI-78 TCGCTCATCTAT TAGTACAGAGCT G06 78
PI-79 TGTATCACGAGC ATGATCGTATAC GO07 79
PI-80 TACTGCTATCTC CGCTGCATAGCG GOS8 80
PI-81 CGCGAGCTCGTC ACTCGATGAGCT G09 81
PI-82 TAGAGTCTGTAT TGTCTATCACAT G10 82
PI-83 TACTATCGCTCT TATGTGACATAC Gll 83
PI-84 TAGATGACGCTC TACTCGTAGCGC Gl12 84
PI-85 TCGCGTGACATC ATCTACTGACGT HO1 85
P1-86 ACACGCTCTACT ACAGTAGCGCAC HO2 86
PI-87 TACATAGTCTCG CTAGTATCATGA HO3 87
PI-88 TGAGTAGCACGC TCGATCATGCAG HO4 383
PI-89 TAGATGCTATAC TACATGCACTCA HO5 89
PI1-90 ATCGATGTCACG CAGCTCGACTAC HO6 90

[0055]

10
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PI-91 ATCATATGTAGC CTCTACAGTCAC HO7 91
P1-92 TAGCATCGATAT AGATAGCACATC HO8 92
PI-93 TGATCGACGCTC CTAGATATCGTC HO9 93
P1-94 TGCAGCTCATAG TACAGACTGCAC H10 94
PI1-95 CGACGTAGAGTC CAGTAGCACTAC Hll 95
P1-96 CACTGTATAGCT CGACTAGTACTA HI12 zfg

[0056]  #% PR 1 1 LA KingFisher H 342 B2 BU DNA AHEAR, DL 57 ¥ 7 A br 25 (1)
HLA-C &AM+ 5|95 PCR 38, PCRIZTHIT -

[0057] C2: 96°C 2 434f ;95°C 30s — 62°C 30 #h— 72°C 20 # (35 MMEH ) ;15°C oo ;
[0058] C3: 96°C 2 4%h :95°C 30 #p— 56°C 30 Fb— 72°C 20 #» (35 MR ) :15°C oo ;
[0059] C4: 96°C 2 4%h ;95°C 30 #— 60°C 30 Fp— 72°C 20 # (35 MEFF ) :15°C <o,
[0060]  HLA—C f] PCR S NAK R ANE -

[0061]
Promegab X buffer I (Mg2+plus) 5.0n1
dANTP R &) (% 2. 5mMD) 2.0u1
PT,; C F,y (50ng/ 1 1) Lsul
PT,C-Rys, (50ng/ 1) 1.hul
Promega Taq (5U/ 1 1) 0.2n1
DNA ( Z3 20ng/ 1) 2.0 1
ddH,0 12.8u1
St 25.011

[0062]  H:r PI,,~C—F,. &m5I 4 5 RmtA 5 n 5 IE A BIMFFZETH (& 2) 1 HLA-C
I F 51, PL~CR, . RoRn 514 57 ARt A 5 n 5 [ 51 ¥FR25FF 51K HLA-C [ R 514
sk n < 96D, Hefkik25HE . HAFAMEEARRT RS E 1 —% PCR 5147,

[0063]  PCR X MAE Bio—Rad 2] [ PTC-200PCR 41X iz 4T . PCR 587, BX 21 1 PCR F=4)
£ 1. 5% (B RE R SRR bR I o P 1 IR T HT 20 AR HLA-C A RLAT 2+ PCR = Lk
£ 9L, DNA 23FARiE N DL2000 (Takara A @), B E A — R 5 H BEK/NA 400bp-500bp H
— 2, RYLXEAREAR M HLA-C F40 B (€2.C3.C4) PCR I 3. HE A 45 5
BEEAL

[0064] 3. PCR =¥ & Midifk,

[0065] M 96 FLAR HLA-P—C2 Fl 4% f¥) PCR /=4 7 (3 1% %o HRLBR 70D % BX 20 w1 VB A 7E —

11
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A 3ml (1) EP & H1, BRI N HLA-C2-Mix, X g 2 A 96 FLAR AT FFE BB AR, 2 il An it A
HLA-C3-Mix 1 HLA-CA-Mix, & 3% V& ), M\ HLA-C2-Mix. HLA-C3-Mix A1 HLA-C4-Mix 71 %% BY
200 1 1 JATE— 1. 5ml [ BP & H, FRic A HLA-Mix, A HLA-Mix #EX 500 u 1 DNA VR &
2% Qiagen DNA Purification kit (QIAGEN /A &idAkalith (HARAAL D 3R E Ui 15, 4
TS 200 1 1 DNA, 28 Nanodrop8000 (Thermo Fisher Scientific Zya] ) Jl5E HLA-Mix
DNA ¥ J& A 50ng/ 1 1,

[0066] 4. 11lumina GA PCR-Free JllJ¥ ST PEfIAE 4

[0067] 4. IPCR P=¥i$T

[0068] Mtk 5 i HLA-Mix F U & 5 1 g [ DNA ] Covaris microTube with AFA fiber
and Snap - Cap fF Covaris S2(Covaris A#] ) EFTWr. FTHr&AFET .

[0069]  #ZEFTH (frequency sweeping)

[0070]

1tk (Duty Cycle) 10%

il 3

1GIR / Jkif (Cycles/Burst) 200

ff ] R 180

[0071] 4.2 $TWi 5 1) PCR =4t

[0072] ¥4 HLA-Mix MIPTAEFT WA= QIAquick PCR Purification Kit [H[Ukaifk, 455
BT 37.5u 1 B EB (QIAGEN Elution Buffer) 1,

[0073] 4.3 RimfEHE M

[0074]  XFAfifl ()7 M3 AT DNA KB 52 KRB, 48 Z2 a0 R G H Enzymatics A7)
[0075]

BB BRAL I ) 37.5u1
10X Z R H IR ERELE PR (B904) Hul
dNTP R4 (FFf 10mM) 2n1l
TADNA B4 2.5u1
Klenow Jy B 0.5u1
T4 % BRI R F 2.5u1
SAERR 501

[0076] Mgt N AE 20°C 1, £E Thermomixer (Eppendorf 2w ) FEIA 30 4%,
[0077] P4 QIAquick PCR Purification Kit [FlUk&ift, T 32 1 1 [ EBCQIAGEN
Elution Buffer) #,

12
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[0078]  4.43" Riwhn A M
[0079] 2B [RIU DNA 1 37 Kusihin A SR, & R F GRF I E Enzymatics A#])
[0080]

2 Fs DNA 2wl

10X i (22 vh i 5ul

dATP (1mM, GE 2] ) nopl

Klenow (3’ =5’ exo—) 3pl
[0081]

SRFR 501

[0082] &AM AE 37°C R, 4E Thermomixer IEIH 30 734,

[0083] M ;EH)4 MiniElute PCR Purification Kit (QIAGEN 2] [HlUg4ifk, v& T
38 1 1 [{) EB V&AW (QIAGEN Elution Buffer) f7,

[0084] 4.5 %4 I1lumina GA PCR-Free 3 JF$::3k (adaptor)

[0085]  JM A JG /™ #)3i%#% 11lumina GA PCR-Free SCJFE 23k, 1K 240 T G714 W H

I1lumina A& :

[0086]
= — 431 DNA 38ul
10X R R 5p1

PCR-free FER HERH IR -G (30mM) 2ul

T4 DNA %458 (Rapid, L603-HC-L) 5ul

JSARAR 501

[0087] kM fE 16°C R, /£ Thermomixer HEIRIL R

[0088] S 4% Ampure Beads(Beckman Coulter Genomics) #ifbJGiaET 50u1 EH
FIK, &I EE PCR (QPCR) I3 DNA R E LS BanF .

[0089]

qPCR G 45 2R (ndD

HLA-Mix [122.71

[0090] 4.6 Ff =L
[0091] B 30 w1 HLA-Mix FHJ 2% fiR 4 5 B IR W AT el ic. LK &1 100V, 100 234k
DNA KR4y T &2 B9 NEB 24 7)) 50bp DNA Ladder. #IFZ[EINL 400750 bp K& 5 FEIF
DNA Bt (L 2> BRI 44 QTAquick PCR Purification Kit (QTAGEN 2] [mlYic4k
1, SR G AARR 32 1 1, 25665 B PCR (QPCR) K I F DNA ¥ B 45 514 17. 16nM.

13
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[0092] 5. I1luminaGA ¢

[0093] R4 QPCR Kl 45 5, BX 10pmol DNA A T11umina GAPE-100 F&/3 37 , HAREEER
FEVEW T11lumina GA #E/EV A4S (11 1umina GATIx),

[0094] 6. &5 HHr

[0095]  T1lumina GA jHi BN /F &5 R A2 — R 71 DNA P51, il it 2 40 P 25 3 i e R 51
YINRE T B A G DT B, S S5 Bl IFR 2SR BEAE AR HLA-C 402~ PCR 7= 40 /7 45 SR 1)
BAE % ;i@ E BWA (Burrows—Wheeler Aligner) 4540 5 1 e 45 5 52 S FEAH N Ah B+
MZE 5 E(SHFTIRIE http://www. ebi. ac. uk/imgt/hla/), H 42 &R FER
—EME Cconsensus)JT I s &5 G LI 7 i1 EAE AT 735 consensus JEFIRZE 7, %f
DU B BEAT 0 32 R0 PP VAR IE s DL IE S 1) DNA 3 513l 5 /7 51 8.8 (overlap) Fili%
B (Pair—End ZEB) ¢ RATH LA HLA-C AR FHN T Bl 3 B ER G A T
XF 1S HLA-C A7 551 2 540 B B0 7 7T i 2 g R

[0096]  HFrill /7 1) HLA-C A& [ DNA 73115 IMGT HLA % VAR F § HLA-C AH R %4k
R BB FE B, e 51 EE ka5 B 100% TTFC A4 RE Ak 2R 7R i) HLA-C LR AL ). T
95 MR, FEIM ARG F O B R T, Hrh 1-32 SEARNAAE R 5%
KRIFR ML RIS - AR 3 s, RIS 5 JE A1 25 RAHED .

[0097] 3R 3 AR L5 FEFEAR R 73 T 5 Fxf Ll

14



CN 103261438 B

13/17 5T

[0098]

i BB
R e Hpac s T
i R

] C*08:01 C*15:05 C*08:01 | C*15:05 | &
2 C*01:02 C*07:02 C*01:02 | C*07:02 &
3 C*08:01 C*16:02 C*08:01 | C*16:02 @ s
4 C*01:02 C*03:02 C*01:02 | C*03:02 | /&
5 C*01:02 C*02:02 C*01:02 | C*02:02 &
6 C*01:02 C*15:02 C*01:02 | C*15:02 A&
7 C*01:02 C*03:04 C*01:02 | C*03:04 =&
8 C*03:02 C*07:02 C*03:02 | C*07:02 A&
9 C*06:02 C*16:02 C*06:02 | C*16:02 =&
10 C*01:02 C*03:04 C*01:02 | C*03:04 =&
11 C*03:04 C*07:02 C*03:04 | C*07:02 &
12 C*07:02 C*08:01 C*07:02 | C*08:01 &
13 C*01:02 C*15:02 C*01:02 | C*15:02 J&
14 C*01:02 C*03:04 C*01:02 | C*03:04 &
15 C*01:02 C*03:04 C*01:02 | C*03:04 &
16 C*07:02 C*12:02 C*07:02 | C*12:02 &
17 C*04:01 C*08:01 C*04:01 | C*08:01 A&
18 C*08:01 C*16:02 C*08:01 | C*16:02 | &
19 C*14:02 C*15:02 C*14:02 | C*¥15:02 @ #&
20 C*01:02 C*03:03 C*01:02 | C*03:03 &
21 C*03:03 C*08:01 C*03:03 | C*08:01 72
22 C*03:04 C*07:02 C*03:04 | C*07:02 =&
23 C*07:02 C*08:01 C*07:02 | C*08:01 &
24 C*07:02 C*12:02 C*07:02 | C*12:02 &
25 C*07:02 C*12:03 C*07:02 | C*12:03 &
26 C*03:04 C*08:01 C*03:04 | C*08:01 =&
27 C*01:02 C*03:04 C*01:02 | C*03:04 42
28 C*07:02 C*12:02 C*07:02 | C*¥12:02 =&
29 C*03:02 C*07:02 C*03:02 | C*07:02 | =&

15



CN 103261438 B OB B 14/17 B

30 C*01:02 C*03:03 C*01:02 | C*03:03
[0099] 31 C*01:02 C*07:02 C*01:02 | C*07:02
32 C*01:02 C*07:02 C*01:02 | C*07:02

[0100]  ¥F :HLA-C % % & [ Cx0303 A HE F& Cx0320N [ 7] B8 4, Cx0401 A HE B
C*%0409N/0430 7] BE1E, Cx0702 ASHERR Cx0750 [ A] BETE, Cx0801 AHER: Cx0822 7T BE 1,
C1505 ANHERR Cx1529 BR] Ee 1, RN FIR S8 47 ZE R/ HLA-C2.3.4 54 B+ 173 58 440
]

[0101]  SEjEH] 2 :FH sanger ¥ F#EAT HLA-C 3[R 43 Y

[0102] 1. F£/5h DNA $2EX

[01038]  fsgjtaf | HhBriAAHALL, B KingFisher HZNFRIIRENK 95 BIFEA F11) 26 4]
1 HLA JE PR 2 5] () DNA

[0104] 2.PCR ¥ 3

[ot05] PL I & KingFisher H 3 & B ¢ #& H [ DNA A B R, U
C-F2, C-R2, C-F3, C-R3, C-F4, C-R4 It 3 % PCR 5| )43 ] 5.4 PCR 471 , 2555 514 PCR 72 7+ 1
R

[0106] C2: 96°C 2 4%h ;95°C 30 #p— 62°C 30 Fb— 72°C 20 #» (35 MEFF) :15°C oo ;
[0107]  C3: 96°C 2 4%h :95°C 30 #p— 56°C 30 Fb— 72°C 20 #» (35 MEFR) :15°C oo ;
[0108] C4: 96°C 2 4%h ;95°C 30 #b— 60°C 30 fb— 72°C 20 ¥ (35 NMEFF ) ;15°C <o,
[0109]  HLA-C f] PCR St NAA R ANE -

[0110]

RO |FD |Ao

Promega5 X buffer I (Mg2+plus) 5.0p1
dNTP Mixture (£% 2. 5mM) 2.0p1
Primer mix (50ng/u1) 3.0p1
Promega Taq (5U/n1) 0.2u1
DNA (£ 20ng/ 1 1) 2.0un1
ddH,0 12.801
S 25.011

[0111]  PCR P& B HE M e I rL ik kor il /5 CBFT 1] 40, k& Alifb

[0112] 3. PCR =44kt

[0113]  FIH millipore ZEfLARIFEAT PCR = Hafift.. FEADIRE A0 5%E1E 96 FL PCR ™

MyaiA bR b An 10 75 2 0950, FF 131 75 BT A AL AN 50 w1 B 2K, Fl R ALK G 3 O

fi, FIREE 15 DM BOERERIE RS b, -10Pa, 5 8 EUR, I AIIE RS FBUT 4k

R ) 5 B AE R 7K AR T R - BE A A AL AR S HIE A 1 A

[0114]  fF2lifk PCR =4 >, 4000rpm, 1 738 T FFRFAIAL PCR =) 1) 56 T BURERR 4, &
16
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AN PCR RMNAR R HNA 100 w1 BAiK. 2RISR ZE4L PCR 7™ 49) B 4 A AR % 422 21 th vk
o b, AT RS E R ERER —10 17, $hjE 2 Al AR R T L A A4 T4,
DR SR, o S BRI S O6EE

[0115]  [a1F 44k PCR =L in 50 w1 4K B TE B ALE A 2R e [ i T
P AR5 45 PR R T 2i AR 5 73, FRE AH BLFL A AR A4 22 371 96 L PCR ARG B2 £L
s,

[o116] 4. AT B FH AL I T & L= 4)

[0117] DA B3R &4k J5 1 PCR =4 AR AR ARG T S B2, I S B (1) 2% A 72 :96°C 2 738
96°C 10 #2— 55°C 5 #p— 60°C 2 2> 4f (25 MEH ) ;15 Ceo,

[o118] M7 RN FIAE R A2

[0119]

4lifk.J5 PCR 724 lupl

514 (3. 2pmol/1) 1l

2. 5*Bigdye 0.3p1
5%Buffer 0.85u1
K 1.85u1
ISNENA 5ul

[0120] 83 DA AP BRAAL I P S B4 BT T S REAR FE°F, 78 3000g R0 1 74
96 FLAREF5 v 1 RMAKZ N2 1 10. 125mol/L EDTA-Na2 VAVK , 33 1 185% 2.1, 2 FREfH, 748
PR 3 P, 7E 4°C R BL 3000g 50 30 43 Bh . B0 &h S B I AR, $T R R, K
JT I AR 31 B R K A b 38 00 22 0 738 B 185g I L BT 1k . 96 FLAR BEFLIN 50 1 170%
OB, & ERERCES, IR 1.5 28, 78 4°C R BL 3000g B0 15 4. I SN AR B 3B Y 3 R
b 30 438t R 2 CBEAR. 96 fLARERLIN 10 w1 (384 fLARBESLIN 8 u 1) HI-DT ik
&, dad DB, 9895 5 #5502 1000rpm,

[0121] 5 JU /AL R

[0122]  4ifk )5 B )5 = B2 72 #9076 ABI37T30XL [ 34T 6 40 vy U 15, I 8 e 11 4% 3t
uType 8 (Invitrogen) 7381 (FHIE5), 152 HLA 43 BUZ5 5. AxEREGIN 45 15 S5 1l 45
RAHF & D,

[0123] 3R 4 AR ALEE R SRR R o AL 45 B Tl
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S =

gg Ji HLA-C S 5] UKL 5 Eg
1 C*08:01 C*15:05 | C*08:01 | C*15:05 T
2 C*01:02 C*07:02 | C*01:02 | C*07:02 &
3 C*08:01 C*16:02 | C*08:01 | C*16:02 I
4 C*01:02 C*03:02 C*01:02 | C*03:02 &
[0124] 5 C*01:02 C*02:02 | C*01:02 | C*02:02 o
6 C*01:02 C*15:02 | C*01:02 | C*15:02 e
7 C*01:02 C*03:04 | C*01:02 | C*03:04 o
8 C*03:02 C*07:02 C*03:02 | C*07:02 &
9 C*06:02 C*16:02 | C*06:02 | C*16:02 =
10 C*01:02 C*03:04 | C*01:02 | C*03:04 &
11 C*03:04 C*07:02 | C*03:04 | C*07:02 &

12 C*07:02 C*08:01 C*07:02 C*08:01
13 C*01:02 C*15:02 C*01:02 C*15:02
14 C*01:02 C*03:04 C*01:02 C*03:04
15 C*01:02 C*03:04 C*01:02 C*03:04
16 C*07:02 C*12:02 C*07:02 C*12:02
17 C*04:01 C*08:01 C*04:01 C*08:01
18 C*08:01 C*16:02 C*08:01 C*16:02

I
I
s
2
=
2
i
[0125] 19 C*14:02 C*15:02 | C*14:02 | C*15:02 &
e
i
I
o
=
&
L

20 C*01:02 C*03:03 C*01:02 C*03:03
21 C*03:03 C*08:01 C*03:03 C*08:01
22 C*03:04 C*07:02 C*03:04 | C*07:02
23 C*07:02 C*08:01 C*07:02 | C*08:01
24 C*07:02 C*12:02 C*07:02 C*12:02
25 C*07:02 C*12:03 C*07:02 | C*12:03
26 C*01:02 C*07:02 C*01:02 | C*07:02
(01261 % AT H AN 5 51 55 0L, 25595 B A 0 8 R RORS M T
AR BEAT BB N AR Bl o I 2 B8R AL I BT 23 I B U B PRI SE 31, A B i) LA
SEHE T SR A GURB AN TR U e 110 5 WA A i B AN St 1 LA AR i PR i
AR BRI R 3E FE ATDRS A BT B A SOR) 3R i B

[0127] S35 3K

[0128] [1].http://www. ebi. ac.uk/imgt/hla/stats. html
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[0129]  [2]. Tiercy J M.Molecular basis of HLA polymorphism:implications in
clinical transplantation. Transpl Immunol, 2002, 9:173-180.

[0130] [3]Wegner KM:Massive parallel MHC genotyping:titanium that shines.
Molecular Ecology 2009, 18:1818-1820.

[0131] [4]E1legren H:Sequencing goes4b4and takes large—scale genomics into the
wild. Molecular Ecology2008, 17:1629-1635.

[0132]  [5]Shendure J,Ji H:Next—generation DNA sequencing.Nature Biotechnolo
gy2008, 26:1135-1145.

[0133] [6]Nagler A,B rautbar C,Slavin S,et al.Bone marrow transplantation
using unrelated and family related donors:the mpact of HLA-C disparity.Bone
Marrow Transplant, 1996, 18(5) :891-897.

[0134] [7]Ho VT,Kim HT,Liney D, et al.HLA-C mismatch is associated with
inferior survival after unrelated donor non-myeloablative hematopoietic stem

cell transplantation.Bone Marrow Transplant, 2006, 37 (9) : 845-850.
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