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Evaluation of BioSewoom™ HLA-A, -B, -C PCR/SSP Kit

Choong-Hwan Cha, M.D., Myeong Hee Kim, M.D., Hee-Jung Chung, M.D., Sung-Eun Choi, M.S., and Heung-Bum Oh, M.D.

Department of Laboratory Medicine, University of Ulsan College of Medicine, and Asan Medical Center, Seoul, Korea

Background : Human leukocyte antigen (HLA) typing based on polymerase chain reaction (PCR)
is rapidly replacing the conventional serological method. This study was intended to evaluate Bio-
Sewoom™ HLA-A, -B, -C PCR/SSP kit (BioSewoom SSP) which had recently been developed in

Korea.

Methods : A total of 158 samples from domestic (21) and international (137) HLA proficiency tes-
ting (PT) were genotyped with BioSewoom SSP, and its results were compared to consensus results.
For comparison with INNO-LiPA HLA-A, -B, -C Typing Kit (INNO-LIPA, Innogenetics, Belgium), 20

samples of Koreans were genotyped with both kits for each HLA-A, -B, -C locus.

Results : Among the 21 samples of domestic PT, BioSewoom SSP showed ambiguities as follows:
4 samples (19.0%) in HLA-A, 6 (28.6%) in HLA-B, and 1 (4.8%) in HLA-C. The ambiguities could
be resolved by considering the allele distribution of Koreans. Among the 137 samples from interna-
tional PT, BioSewoom SSP also showed ambiguities as follows: 12 samples (8.8%) in HLA-A, 26
(19.0%) in HLA-B and 6 (4.4%) in HLA-C. Considering the allele distribution of Koreans, the sero-
logic equivalents obtained from BioSewoom SSP showed a full agreement with those of INNO-LIPA
in all the loci tested. Twelve (0.007%) among 1,760 PCR reactions from the 21 samples of domes-
tic PT and 20 patient samples produced faint nonspecific bands, but it was negligible. PCR failure
of internal control just barely occurred (15 PCR reactions, 0.009%), but it had no bearing on allele

assignment.

Conclusions : The performance of BioSewoom SSP was comparable to that of INNO-LIPA. All the
ambiguities could be resolved by considering the allele distribution of Koreans. It is concluded that
BioSewoom SSP has good performance to be used in routine HLA laboratories. (Korean J Lab Med

2007:27:360-8)
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o1317] $13t A9l AALR AlfE L 9tk HLA-A, -B, -C
FUAAE S8 90 o]Hel= PAHeA WS F2 o]&3)
Ao} 1990 o]F 37 AN (polymerase chain reac-

tion, PCR)o] 7|8 = DNA ZAAEo] 7dtwwA] x84
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1. 7Y

Z 2187AA|E o] &3l BioSewoom SSP A5S Hrlatsith
o] & 1587AAE A=Y A FHF 2R S HLA
AHE ZAH11-183F, 2003-2006'd) o AFEE 21737 9K Table
1) UCLA International Cell Exchange Program (ICEP) %
American Society for Histocompatibility & Immunogenetics
(ASHI) proficiency survey 1377A|Z(Table 2) HF+AAH4
digit) ¢ HLA-A, -B, -C 3¥& 43 ole AAU v
A 607A= S HAZ HLA-A, -B, -C 74 447 20
AR o= F=el dyFAA WE[10]7F 1.0% o391 ol
g & of o)} TFHEF AR ZoI3ek o5 HAl o
#]4= INNO-LIPA HLA-A Update, INNO-LiPA HLA-B
Update Plus, INNO-LiPA HLA-C (Innogenetics, Ghent,
Belgium) (©]3} INNO-LiPA)Z ZA}ste] INNO-LiPA &%
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7 A3}¢} BioSewoom SSP A& HWach FAAE 7Zh
2034+ BT o]d-IA AT ZE AA A Wizard Genomic
DNA purification Kit (Promega Corp,, Madison, WI, USA)
Z DNAE FZ3dto] ZAol ALgatginh

2. BioSewoom SSPE 0|&8} HLA-A, -B, -C DNA &H¥
HAt

DNAS] &E(A260/A280)7F 1.6-20, E%7} 30-40 ng/uL
o] HEE A3t AM-EFYTE Genomic DNA (HLA-A, -B,
-C 7+ 30 uL, 60 uyL, 20 uLA)S} ZFF(HLA-A, -B, -C
Z+70 ul, 140 pL, 40 puLA)E 71E Y] mixture A (HLA-
A, -B, -C 7} 150 yL, 300 yL, 110 pLA)el| Essct SSP
plate (HLA-A, -B, -C 224 €, 48 €, 16 €9)9] 7 o] &
TS 10 LA B8l 548 ¥ F HLA f34E 5%
At PCRE DNA Engine Dyad™ Peltier Thermal Cycler
(MJ Research Inc, Waltham, MA, USA)E AF&313ith HLA
-ASt -B #82# PCRE 95°CollA 28 A3 & 94C 20%,
61°C 50%, 72°C 4029 AL 303] WHESEL v e 72°C o
A 287k v AZTE HLA-C #2823 PCRE 95°ColA 58
A e T 94°C 15%, 61°C 50%, 72°C 3029 FAL 303 v
B33 vl 72°C oM 587 vk AL PCR AHES 2%
agarose geloll 5 pLA EF3ke] 200 voltE 25%7F A719-53
® 0375 pg/mL ethidium bromide €902 HAs UV
transilluminatoro| A PCR AHE-g &l tHFig. 1), SFAul=
7} VRt lane BioSewoom™ HLA SSP INT AXE¢]

Table 1. HLA genotypes of 21 samples from the HLA typing
proficiency survey (2003-2006) in Korea

D HLA-A HLA-A HLA-B HLA-B HLA-C HLA-C
C03-1 2402 2402 0702 5101 0702 1402
C03-2,C04-2,C05-5 0206 2601 2705 5401 0102 0304
C03-3 1101 2402 4403 5502 1203 1403
C03-4 2402 3101 0702 4801 0303 0702
C03-5, 05-1 0201 3001 1302 2705 0102 0602
C03-6 0101 3303 0801 5801 0302 0702
C04-1 0206 3303 5101 5801 0302 1402
C04-3 0206 0206 5101 5502 0102 1402
Co4-4 2610 3303 0702 5101 0302 0702
C04-5 2402 3303 0702 5801 0302 0702
Co4-6 0201 0205 5001 5101 0602 0704
C05-2 2601 2602 1301 4002 0102 0304
C05-3 0203 3004 1401 3802 0702 0802
C05-4 0201 2601 3501 5401 0304 1402
C05-6 1101 2602 0801 3901 0702 0702
C06-1 2402 2402 5101 5901 0102 1402
Co6-2 0201 2402 3901 1501 0401 0702
C06-3 0201 0201 4001 1518 0304 0704
C06-4 0206 1101 1501 5101 0401 1402
C06-5 1102 2402 3501 4001 0303 0304
C06-6 0206 1101 1302 4001 0401 0401
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(BioSewoom Inc., Seoul, Korea)ol| 9J&3te] HLA-A, -B, -C9
S AgstAcHFig. 2).

3. INNO-LIiPAE 0|88t HLA-A, -B, -C DNA EEHA}

DNA %7} 50-120 ng/yLo] HEE 3 & 7|E W9 primer
mix¢} Taq polymeraseS AFE-ale] A HLA §HAE =2
AZth PCRE DNA Engine Dyad™ Peltier Thermald AH-
alod 96°C ol A 58 223 F 96°C 30%, 64°C 50Z, 72C 50%
9] #AE 53], 96°C 30X, 62°C 50%, 72°C 50%9] FAHS 53,
Table 2. HLA-A, -B, -C allele frequencies of 137 samples from

UCLA International Cell Exchange Program and ASHI profici-
ency survey (2n=274)

HLA-A AF(%) HLA-B AF(%) HLA-B AF(%) HLAC AF (%)

0101 9.5 0702 5.1 3905 0.7 0102 6.6
0201 183 0706 0.4 3906 0.7 0202 47
0202 0.4 0801 4.7 3908 0.4 0210 04
0205 0.4 1301 11 39156 0.4 0302 26
0206 4.7 1302 0.7 3920 0.4 0303 6.2
0207 2.6 1401 22 4001 3.3 0304 47
0210 0.4 1402 3.3 4002 4.4 0306 04
0217 0.4 1501 22 4006 15 0316 04
0301 6.9 1502 0.7 4010 0.4 0401 117
0302 0.7 1503 18 4102 0.4 0403 04
1101 9.5 1508 0.4 4402 4.0 0413 04
2301 18 1510 0.7 4403 3.7 0501 55
2401 0.4 1511 0.4 4427 0.4 0602 33
2402 9.1 1512 0.4 4501 1.1 0701 9.9
2433 0.7 1515 0.4 4601 2.2 0702 10.2
2501 1.1 1516 0.4 4801 15 0704 15
2601 29 1517 0.7 4803 0.4 0706 0.7
2602 0.7 1518 0.4 4901 2.6 0718 04
2603 0.7 1525 0.4 5001 0.4 0801 4.4
2002 2.2 1530 0.4 5101 6.6 0802 55
3001 0.7 1535 0.4 5106 0.7 0804 11
3002 18 1801 29 5201 2.2 1202 26
3004 0.4 1803 0.4 5301 29 1203 33
3101 18 2703 0.4 5310 0.4 1204 0.7
3201 4.4 2704 0.4 5401 0.7 1402 1.8
3301 0.7 2705 2.6 5501 26 1403 04
3303 4.4 3501 0.7 5502 0.7 1502 33
3401 15 3502 0.7 5601 1.1 1504 04
3402 0.4 3503 15 5701 0.7 1505 04
3601 0.4 3505 0.4 5702 0.4 1601 4.0
6601 18 3508 0.4 5703 0.7 1604 0.4
6602 0.4 3512 15 5801 3.7 1703 04
6801 18 3516 0.4 5802 1.1 1801 11
6802 3.3 3517 11 5901 0.4 1802 0.7
6803 0.7 3526 0.4 7801 0.4

7401 15 3801 15 8101 18

8001 0.7 3901 15 8102 0.4

3902 0.7

Abbreviations: UCLA, University of California, Los Angeles; ASHI, Ame-
rican Society for Histocompatibility and Immunogenetics; AF, allele fre-
quency.

A58 28] x5 o 20!
96°C 30X, 60°C 50%, 72°C 50%9 FAL 103], 96°C 30%,
55C 50%, 72°C 50%9] A& 153] WHESIAL v 72°C
oA 1087F WA Z T PR ES(reverse hybridization) &
SSOP (HLA-A, -B, -C §Ax=z 7+ 4370, 6670, 2871) 7}F
F2}x]o] Q1= nitrocellulose strip (74 1715 HLA-A$}F -B 7t
2/M, -C 10 AMEste] Aldaoinh Bk 1A (denat-
uration solution) ©2 A-&ojA 587 DNAE WAAIZ &, H3
ol (hybridization solution) &2 56°C Wyl 3F2F=Fo A 308
WRSAIZ] & stringent wash § 0= A|HsiGch AN
20-25C, 3AEF7IoA Algata s FHIg-S InnogeneticsAt
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Fig. 1. Examples of BioSewoom SSP band pattern. HLA-A: posi-
tive on A6, A7 and A13 lanes; HLA-B: positive on B2, B12, B15,
B22, B23, B33, B39 and B47 lanes; HLA-C: positive on C4, C12
and C16 lanes.
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-

Fig. 2. Analysis window of BioSewoom™ HLA SSP INT software.
Input of positive band information (A2, A13) generated output of
perfect matching genotype combination (A+02-1/A«33-1).
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1. BioSewoom SSP HHZAl Zut U JLHL| MU EFA}
Zofefe| dluw

BioSewoom SSPZ =U] AHE2A} 217) 7A|e] thale] HLA
FEAXE A3 A7 HLA-A 49(19.0%), HLA-B 6](286
%), HLA-C 1¢1(4.8%)7} F 71 o]’¢<] A% & v &4 (ambi-
guity) 235 HYHTable 3). 12y} =219 HLA R+
AR BEE IFEt] HE ByE v ogle dEedz 23S
AQstE RE dojA & A7Z HLA-A, -B, -C FEAA0)
Tbsstgt =9 AMERAF 13774 A= HLA-A 124](838
%), HLA-B 264(19.0%), HLA-C 64(4.4%)7} |34 Az}

HYrH(Table 4). I3} v|eHy A3E B BE oojr] =
AR EZAL AFo] FajAE o] BioSewoom SSP7F A A

Rea A3 5 shlel T

ro to mlm

2. BioSewoom SSP &
H|ul

HEZAL 23 & INNO-LiPA Z3f

HLA-A, -B, -C 77 208k} Z Ao thg BioSewoom SSP
9} INNO-LiPA ZAAF A3 HLA-A 99 (BioSewoom SSP 84,
BioSewoom SSP & INNO-LIiPA 1¢f), HLA-B 8<] (BioSe-
woom SSP 29|, INNO-LiPA 3¢, BioSewoom SSP & IN-
NO-LiPA 3¢]), HLA-C 1¢] (INNO-LiPA 1¢])d]A m&4

Asg BAEU(Table 5), dlolA HiEZ] %?E Rl
A 2FES Aetd BE dellA F AAbge] FEade 94

| 24E 2k
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3. BioSewoom SSP 7|EZ2| H|E0|fHE 2! PCR SZ MIE
) AMEZAF 21744, INNO-LIPASH Hlwdl] AMLEHQE

FAAEE 207419 Y3 BioSewoom SSP AN A3 & 123
HAAHAL X3 1) T 678AH4.9%), F 1,76070¢] PCR it
£ = 1278¢] PCR ¥H(0.007% ) Al A internal control BlE Xt}

oFsHA| Hols 1-4719] B STt FAFH UK Table 6). HIE
o]MlE= internal control W1E W T} AA okslo] W= A Al %
Frrgl o)tk ek 1370(106%) A AL & 1,76070

9] PCR HPF Z 1570¢] PCR ¥H-(0,009%) 0141 1-270¢] o)
A internal control®] SZF|A] ¥StH Table 7). Internal con-
trolell Higt PCR FZo] dojubx] §9kd 157]¢] PCR Whe-2
A AA] EF internal control®] ZZo] o]FojF o FAult=
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Table 3. Ambiguous patterns by BioSewoom SSP kit for 21 samples of the HLA proficiency survey in Korea

D Consensus (high resolution) BioSewoom SSP typing results
HLA-A C03-4 A*2402, A*3101 Ax24, A*31 Ax24, Ax2914
C05-6 Ax1101, A*2602 A*11, A*26 A*26, A*2619 A*2619, A*66
Co6-4 A*0206, A*1101 A*02, A*11 A*0238, A*0278
C06-6 A*0206, A*1101 A*02, A*11 A*0238, A*0278
HLA-B C03-1 B*0702, B¥5101 B*07, B*51 B*4205, B+51 B*(0736, B*78
C03-4 B*0702, B*4801 B*07, B*48 B*48, Bx48" B+07, B+07"
C04-3 B*5101, B*5502 B*51, B*55 B*5121, B*56
C04-4 B*0702, B*5101 B*07, B*51 B*4205, B*51 B*(0736, B*78
C05-3 B#*1401, B*3802 B#14, B*38 B*38, B+3932
C06-1 B*5101, B*5901 B*51, B*59 B*5115, B*5121
HLA-C C06-6 Cw*0401, Cw*0401 Cwx4, Cwx4 Cw*4, Cw*12! Cw*4, Cw*1606 Cw*4, Cw*0810

*B*48-1, B*48-2/B*4802/08/12/13; B*48-2, B*48-2/B4802/04/08/12/13; B*4804, B+4808/12; B*4808, B*4812/13; B*4812, B*4813 (B*48-1 is the
primer set for detecting B*4801, 4803, 4807, 4811; B*48-2 is the primer set for detecting B*4805, 4809, 4810); 'B*0703/16, B*07-2/B*0740 (B*07-2
is the primer set for detecting B*0705, 0706, 0734, 0735, 0737); ‘Cw*04-1, Cw#12-2 (Cw*04-1 is the primer set for detecting Cw*04010101,
04010102, 040102, 040103, 040401, 040402, 0405, 0407, 0408, 0409N, 0410, 0411, 0412, 0413, 0414, 0415, 0416, 0417; Cw*12-2 is the primer set

for detecting Cw+120302, 120303, 1209, 1214).
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Table 4. Ambiguous patterns by BioSewoom SSP for 139 samples of UCLA International Cell Exchange Program and ASHI profi-
ciency survey

Consensus (high resolution) BioSewoom SSP typing results
HLA-A A*010101, A*030101 A*01, A*03 A*01, A*0113
A*010101, A*680102 A*01, A*68 A*01, A*0250
A*010101, A*680301 A*01, A*68 A*01, A*0250
A*020101, A*2301 Ax02, A*23 A*02, A*2424
A*020101, A*6802 A*02, A*68 A*02, A*0312
A*020601, A*310102 A*02, A*31 A*02, A*2914
A*020601, A*6802 A*02, A*68 A*0273, A*0312
A*030101, A*2301 A*03, A*23 A*03, Ax2424
A*6601, A*680201 A*66, A*68 A*0250, A*66
A*6602, A*6802 A*66, A*68 A*0250, A*66
HLA-B B*070201, B*1402 B*07, B*14 B*14, B*4205
B*070201, B*390602 B*07, B*3906 B*3906, B*4205 B*3906, B*4812
B*070201, B*400201 B*07, B*40 B*40, B*4808
B*070201, B*5802 B*07, B*58 B*23, B*2424
B*0706, B*5101 B*07, B*51 B*4205, B*51 B*0736, B*78
B*080101, B*510101 B*08, B*51 B*08, B*78
B*080101, B*510101 B*08, B*51 B*8021, B*78
B*080101, B*510101 B*08, B*51 B*08, B*7804 B*08, B*3537
B*1302, B*390101 B*13, B*39 B*1309, B*38
B*1401, B*140201 B*1401, B*14 B*1401, B*5504 B*14, B*3930
B*1401, B+180101 B*1401, B*18 B*18, B*3930
B*140201, B*530101 B*14, B*53 B*14, B*5104 B*3526, B*5104
B*1502, B¥1515 B*75, B*62 B*0719, B*15
B*180101, B*180101 B*18, B*18 B*18, B*4802 B*0719, B*18
B*350101, B*4427 B*35, B*44 B*4409, B*53
B*3512, B*3512 B*3512, B*3512 B*35, B*42
B*3512, B*5310 B*35, B*53 B*42, B*53
B*3801, B*5601 B*38, B*5601 B*39, B*5607
B*3908, B*530101 B*39, B*53 B*35, B*38
B*400102, B+400201 B*40, B*40 B*2712, B*40
B*400201, B*400201 B*40, B*40 B*2726, B*40
B*4801, B*5702 B*48, B*57 B*0703, B*57
B*510101, B*5601 B*51, B*5601 B*51, B*5509 B*5607, B*78
B*550201, B*5901 B*55, B*5901 B*5610, B*5901
HLA-C Cw*0316, Cw*0802 Cw*0316, Cw*8 Cw*0403, Cw*8
Cw*040101, Cw*040101 Cwx4, Cw*4 Cw#4, Cw*1203 Cw#*4, Cw*1606
Cw+04083, Cw*120301 Cw#*4, Cw*12 Cw*0316, Cw*12
Cw#050101, Cw*050101 Cw*5, Cw*b Cws#5, Cw*0810 Cw#5, Cw*1203
Cw*0802, Cw*0802 Cw*8, Cw*8 Cw#8, Cw*1203
Cw*160101, Cw*160401 Cw=16, Cw*16 Cwx12, Cw*16 Cw+*0810, Cw*16

Abbreviations: See Table 2.

3t 100, 97.8, 988% 9] AHES Uehd ¥, DNA FEAL [15]2 wol 4260l thall HLA-A, -B2] &34 7419} DNA

o] ALEL 20053 HLA-A, B, C 7H 5 995, 100, 100%, ZAAHPCR-SSP ¥ PCR-SSOP) & H])w3l¢l=d] HLA-AA
20063 Z}ZF F4k 100, 99.8, 100%E DNA ZAPHS AHEo] 189(4.2%), HLA-Bo|A 26%(61%), HLA-A T2 BoA
i 255 ¢ 4 o1, 12]. 367 (85%) 9 BUXNE Histgint HTA Arre o/ ¥

HLA class 19] 843ty A R/ oy AFEI A 71A}e] FukSo] HLA-A 21%. HLA-B 28%0°]%7.

A AAEo] gtk HLA-A¥ 42-185%[13-16], HLA-B+ DNA FZHAAGAE A At M o] FHFA R kg0l
6.1-254%[15-19], HLA-C¥ 224-37.0%[10, 20-22] HAE=Z Uehd 29-7F HLA-A 09%, HLA-B 0.0%°|3ith. =3 23}
gubHow whErh ofgk HLA-CO #48R/7F 7H &6t 4o Hegto g Qg Axe wAo] HLA-A 2.1%, HLA-
HLA-A% -B Follie= tg4de] A% HLA-BAAM 279 B 4.0%SAch. ¥HH 1998d[16] FYL A7A7F <l 42170 dhs)
Eh o B Wow dEA Stk LR FE AT w HLA-A, -B HX975 A83 2AoAE HLA-AA 78%
A& Apol7h v ACE HE v §lek 1997'd Mytilineos & (185%), HLA-BOlIA 107%4(254%), HLA-A & BollA] 153

ox R

™



BioSewoom PCR/SSP2| Z7} 365
Table 5. Ambiguous genotypes shown in BioSewoom SSP and/or INNO-LiPA when the 20 samples of Koreans were tested
. . . . Serologic
BioSewoom SSP typing results INNO-LiPA typing results Equivalent”
HLA-A
A*01, A*31  A*01, A*2914 A*01, A*31  A*3105, A*3604 A1, A31
AxQ2, Ax03  A*02, AxQ2' A*02, A*03 A2, A3
A*02, Ax11  A*0238, A*0278 A*02, Ax11 A2, A11
A*02, A*31  A*02, A*2914 A*02, A*31 A2, A31
Ax11, A*x31 Ax11, A*x2914 A*x11, A*31 A11, A31
Ax24, Ax31  Ax24, Ax¥2914 A*x24, A*31 A24, A31
A*26, A*31 A*26, A*2914 A*26, A*31 A26, A31
Ax31, A*33 A*2914, A*33 A*31, A*33 A31, A33
HLA-B
B*07, B¥14 B+*1401, B*4205 B*14, B*4812 B*07, B¥14 B7,B14
B+*15, B*40 B*15, B*40 B*40, B*95 B62, B61
B+*15, B*46 B*15, B¥1557 B+*15, B¥46 B*46, B*95 B62, B46
B*15, B*51 B*15, B*51 B#1508, B¥520102 B*1524, B*780202 B62, B51
B*3543, B*5202 B+*51, B*95
B*15, B*55 B*15, B*55 B*15, B*56 B*55, B*95 B62, B55
B*35, B¥*51 B*53, B*78 B*5104, B¥78 B*4406, B*78 B*35, B*51 B*53, B*78 B35, B51
B*48, Bx51 B*07, B*51* B*0738, B*78 B+*48, B*51 B*48, B*520102 B48, B51
B*51, B*52 B*52, B*5307 B*51, B*52 B51, B52
HLA-C
Cwx*3, Cw*15 Cwx3, Cw*15 Cw*0307, Cw+0308 Cw3, Cw*15

“B60, B61, B62 could be assigned according to the primer sets designed for discrimination. 'A*02-1, A*02-2; Ax02-2, A*02-2 (A*02-1 is the primer
set for detecting A*020101-0233, 0236, 0237, 0239-0249, 0251-0255, 0257-0261, 0263-0272, 027401-0277, 0279-0286; A*02-2 is the primer set for
detecting A*0234, 023501, 023502, 0256, 0262); ‘B*1504, B*5610; B*1550, B*5601. *B*0703/16, B*51-1; B*0708, B*51-1; B*0708, B*5107/22;
B*0732, B¥51-1; B*0732, B¥5107/22; B*0732, B*5114/37 (B*51-1 is the primer set for detecting B+510101, 510102, 510103, 510104, 510105, 510106,
510107, 5103, 5108, 5109, 5111N, 5112, 511301, 511302, 5117, 5118, 5119, 5120, 5124, 5126, 5127N, 5128, 5129, 5130, 5132, 5133, 5135, 5138).

Table 6. Cases showing nonspecific bands among a total of

Table 7. Cases with no internal control band among a total of

123 tests by BioSewoom SSP 123 tests by BioSewoom SSP
Tvo Well No. of positive band Well No. of internal
reysF)L:ES WellNo. of nonspecificband ™ 1 A HLA  HLA Typing Well No. of nonspecific band control not ampilified
-A B C results HLA  HLA HLA
-A B C
A*Q2, A¥24  2,6,7 22
A*24 A*30 6,7, 10 19 A*01, A*31 1,11 6, 21
B*51, B*52 2,9, 14,15, 27, 31, 32, 33, 34, 23 Ax02, A*24 2,6,7 23
41,47 A*02, A*33 2,13 6
B#35,B*44 2,12, 14, 15, 22, 30, 33, 34, 13,23 A1, Ax24 4,6,7,18,20 23
47,48 Ax24, A*33 6,7,13 9
B#35, B¥*58 2,12, 14, 15, 33, 34, 39, 47, 48 13,23, 24 B*07, B*48 1,2,8,26,27,48 45
B*40,B*51 1,2,8,9, 14, 15,19, 27, 30, 31, 6,10, 13,23 B*15, B+40 1,7,8,19, 21,30, 33, 48 43
33,34,41,47, 48 B*15, B*40 2,4,7,8,10, 16, 19, 26, 30, 39
33, 48
B*50, B*51 2,9, 13, 14,15, 16, 27, 28, 30, 26
4(363%)°] BEYA AFE Ho] Wolef Hlg] v =2 0FE 31,32, 33,34, 40, 41, 47, 48
o BIFYT Uz dHeA 7AlY FukSo] HLA-A B#54, B#59 14, 27,34, 35, 36, 40, 41, 45, 15
18%, HLAB 105%°191%, DNA S3ATAYAE 3398 Gugers 5.0 8,16 1
A o)A Z Hkeo] Yehd 797} HLA-A 19% Cw*04, Cw+14 4,10, 16 1
HLA-B 26%°|Qth A4 R5goz ols HA ¢ Cw=6, Cw*7 6,7 1,9

o FoE
& HLA-A 131%. HLA-B 157% ]2*3} ol@A ¢lE wa}
S o

2 SR B Aolzt slold ABE 5 o
A% 1) A AT £ AEEE PG4 282 4%

= o}N

8 PR Sl o)k 9 & el Q] ol
FFAL PHOT F AFZE 20009 B A7 AAZ0] B
791 4999) HLA-A, -B, -Col & 83314 Azt 23)
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4% DNA ZAAMAZE vlag o7F Qiv10]. BAlelE HLA-A
4 B @48t EA40 $E} WAER] 290U HLA-C
9] 7% 117%(224%) o1 33t FAo 2771 BA=E
104E blank2 &y B3 49o)gly, 1de OE FHo=
AT 7ol 19994 o]g3t F[22]% 15018 Tl
HLA-Co| thaixwt 8582 AN A9 DNA AAHPCR-SSP)
A= v W, 369 (24.0%) A BLA7 HREAGT
Hslath

A BHNY A LEY £33 AUL LPehe W
9 DNA AAIEE A3 it A ) 4 4

= 14(15%)‘3}01 w }Mﬁb}. A2t Z7rske] AI102H(2002'3
109) el o]2% 267]18(48%)[23]e1t 3] A8HA AL, AI182H(2006
d 10 %)oﬂ HLA-A9} -BE 45713(75%), HLA-CE 327
o] 3]4l3le] DNA AN §E4ER SMtEY &
1:}[12] v FAEE AAl= Axb 248k Aok 2
9712(72%) (23], 183} ZA}oﬂﬂ 297]2(48%) o)
E}. 53] A7) A= oiFE DNA FAARwE
EYste Ao® AAZIH12], dAl 9 7“}*‘01]&1 Dol A}
HT Y AHE AT £FY DNA HAAPEO ZE reverse-
SSOP ¢t PCR-SSP 7]je] SItH2]. De Vreese 5[24] IN-
NO-LiPA 7]E¢] HLA-A, -B 87} 2749} t}2 DNA 7
AP (PCR-SSOP, PCR-SSP, sequencing) ] A3 H|w3d A
Tl HEAAL A7} 100% LA & INNO-LiPA 71ES]
u3d Ax= HLA-A 06%, HLA-B 7.6%°] 33 A0
By e AR d8S 2o A0 AN ERA]
A& 267]F F SSOP A 7]401 207)38(77%, INNO-LiPA
11713, SSP 771%(27%, Biotest 4713)[23], All4x}olAE=
417)% % SSOP 317]3(76%, INNO-LiPA 177]%), SSP 7
71%(17%, Biotest 47)3)[25], A18x}o| M= 527]% = SSOP
327]3(62%, INNO-LiPA 197]3%), SSP 107]#(19%, Biotest
5713 ¢ BXE Holw ¢om[12], PCR-SSOP 7|HelxE
INNO-LiPA 7]E7}, PCR-SSP 7|9l Biotest 7|E7} 7}
& Bo] AREHIL Ytk
QukE © g PCR-SSOP H =]
el A 27K 01”91 genotype?] 237} o HIEIL HE A
2 dHA o9l v £ delXe FAAPEE g
A AL & X}OIE HolFd+d HLA-A 2 739 BioSewoom
SSP, INNO-LiPA 7}7} 45% (94)), 5% (1¢]), HLA-BE 7}
7} 25% (54)), 30% (69), HLA-C= 27 0%, 5% (1))
BE¥E HAth HLA-AYA Biosewoom SSP7} Z& 4F(45
%)9) 3 AE HAW ol A¥3lo] 5olF9 set 119]
A*291494E REE87] wipolnh A A#319 dERHAE
THE AAE Ax29149F ¢ nE AE 7HA HER o]

ol HlE] PCR-SSP W 3
s

K
[¢]
e

lo

o o] o] HeEnd
% o 2 d=9le] oY
23k %t&z@% 3 7% INNO-LiPA A%}
7—],\}/\101]}\-] o])\]-zq o= /\}
01 35748 Aol §le AR wkdTh B S
QHJEZ:/\]-OH AREE Y 217 Ao S| A = BioSewoom SSP+
HLA-A 4¢)(19.0%), HLA-B 64(28.6%), HLA-C 1<](4.8
%)X BgA AAE B o =919 yFAzt BsE 2
A A% W AT QAN AR G DA AR
A AS) AN} §2E BAFE 27002 A0

Do} RS NEE TR 5 e 9l AR
73-¢ol= BioSewoom SSPE| 79 1377HA & HLA-A 129]
(88%). HLA-B 26¢1(19.0%). HLA-C 6¢1(4.4%)51A v
3 A3t 9ol BATAR, AWAOR WY GRS
47} wopasE uuAe] MESAE o obd 4 el
th 20079 1€ 19 A7 Bad dgfdA4E HLA-A
50670, HLA-B 8517}, HLA-C 2767]°1™[26], 2004 32| B3
[27]1¢} v]wE u] HLA-A 797}, HLA-B 11271, HLA-C 477§
U sold Aol whebx mlebg A3 F0l7] flsiAle primer
set®] Kk gl F717} 2| &Fojof & Zoly o wel = IR
I ] 4adelEk o]Fojxjof & Zojtk

g=olo A By EE HLA-A, -B, -C YalAE 59 Uiy
A A4 G ok e 3 (101 7 2, 4L
217, o] £[28]2 zHz 20, 43, 21705 HIES E} E3] 1.0%
oo E3) waHE A& F 51019 A% 4
7N, o] S[28]9 A% 77} 14, 24, 15718 B3 744 WAL !
FZFolth A9 BioSewoom SSPE o]#| 3k d-=¢le] &3l tj
YRARES A9 R THE 5 U5 BSAT, By
A P
o BRI f243Y A3 9FE gL AT wuEH:
ok 9] Awde] AA EHEIW ]Qxé A3 AR 11
A3 Foll& B
Az Nes 134@ T 9e 73-?“’“% I 4 759 HLA
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BioSewoom SSPL %1
9] internal control ¥WAZ7} J?}%LE]X] %59}1’4- H7q 3lo] internal
control MEE 3057 =
control EHE@% DAE ¥
Aok 18y EE A, EE DA internal control©] L]—Q T
AEE AEHQ 71e2 Hoo] ¥ 0% AL,
AEZHOZ BioSewoom SSP+ 3219 Uy REE
g A Y FgERA e ok TAZE T
BioSewoom SSPE reverse-SSOP 71H< ARE-&H= INNO-Li-
PASH 22| PCR 5% & wiuhes AXA B3 w2 #4719



BioSewoom PCR/SSP2| L7}

T2 56 A3E A5 £ 7] vl W] BRyE § Qe
AAo] otk BioSewoom SSPE HLA-A, -B, -C ¥

h=4
Slel INNO-LiPASH 5% 559 4% 7KL 2] 94 4
AHEOIA AHB710 #4lo] girk Rt

BE : HLA $EAAS o =¢a 4292 (polymerase
chain reaction, PCR)oll 7|9k & DNA ZAREo] 71&9] 8
Aoty AAPEE wmEA gAS gk B AFelre 2 =
ol 7dE PCR-SSP 719 BioSewoom ™ HLA-A, -B, -C
PCR/SSP Kit (BioSewoom SSP)E #7}s}Sith

HHH o] Ay T2 AREH 1587A 2 BioSe-
woom SSPE o|&3dte] FBEAAE Alddsly I A3E dA4
ZHconsensus) & H] I & 4 v)EA (ambiguity) AL
£ Bosiginh &3, AR Zb7E 20709 gl A e
3] reverse-SSOP W9l INNO-LiPA HLA-A, -B, -C
Typing Kit (INNO-LiPA, Innogenetics, Belgium)$} BioSe-
woom SSPE ZAAME Aldt & 7 AFE v|wssith

Zo}: 21709 FW AR EZAL A= HLA-A 49(19.0%),
HLA-B 6(28.6%), HLA-C 1¢)(4.8%) X F 7} o149 2
A5 B =91 EFAA NS YT A BE A
3 gy o] 7). 13749 9 Jx#e] AAE HLA-
A 12¢(88%), HLA-B 26<1(19.0%), HLA-C 69(4.4%) A
27) oldel AxE Hth HLA-A, -B, -C 72 20844
e BioSewoom SSP¢} INNO-LiPA H| o)A &=ele] tiy
AR WES Fee 49 BT IAE PERs AH4E BT
Atk HU A=A 21734, INNO-LiPASE H ol AR
9 fAAEE 20749 ti3 BioSewoom SSP #AF A, F
1760719 PCR kS 3 1271(0.007%) oA w]-&- <F3l u] S0
T7b #FEoY FAE Qe AReldth B A (157
PCR ¥+, 0.009% )94l internal controlo] ZZE|#] ko)
Fungel 932 1144 gtk

ZAE : BioSewoom SSP 7|Ex 3919 tyf
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