CHSHRIEIZI Al

Cec|

jst3Ix

| %26 X535 2006

Korean J Lab Med 2006;26:374-9

SUE - WES - FEE MY wHR - SWE - B
MSCHSim 2| RSt ZARIStnd, 2EMSIHSImE R TTzAelsiay

Analysis for Eight ABO Alleles in Korean Population

WX -

Sang Hoon Song, M.D.!, Ho Eun Chang, M.T.?, Kwang Chul Ryu, M.T.?, Hyun Jung Lee, M.T.?, Kyoung Un Park, M.D.'?,

Junghan Song, M.D."?, and Kyou Sup Han, M.D.!

Department of Laboratory Medicine, Seoul National University College of Medicine', Seoul; and Seoul National University Bundang

Hospital?, Bundang, Korea

Background : ABO genotyping is a useful tool in case of ABO discrepancies and in legal medicine.
Recent knowledge of various alleles in the ABO gene has led to the need of a different method that
can cover numerous polymorphisms. We performed a polymerase chain reaction using sequence-
specific priming (PCR-SSP) with 12 primer sets and evaluated its value in the detection of 8 ABO
alleles.

Methods : Genomic DNA was isolated from peripheral blood of 222 unrelated Koreans. Sequence-
specific primer sets for the nucleotides 261, 297, 467, 802, 803, and 1059 were selected, and 12
PCR reactions were performed for each sample. Direct sequencing was performed to evaluate the
accuracy of discrimination between A’(Pro) and A'(Leu) and between O' and O".

Results : All the ABO genotype patterns were in an exact match with the ABO phenotypes. The
results from sequencing and PCR-SSP were equivalent. The allele frequencies of A, B, O', and O"
were 27.25%, 19.82%, 27.25%, and 25.68% respectively. Out of total 121 A’ alleles, 6 (4.96%) were
A'(Pro) alleles and 115 (95.04%) were A'(Leu) alleles. No A2, O?, or CisAB alleles were found in this
study.

Conclusions : The proportion of O" allele was similar to that of O’ allele. This was an unexpected
result. We developed a method for detecting 8 ABO alleles by PCR-SSP; the method was accurate
and was able to discriminate between A'(Pro) and A'(Leu) and between O" and O". (Korean J Lab
Med 2006; 26:374-9)
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Table 1. Oligonucleotide primers used in typing of 8 ABO alleles

Polymorphic site Name

Primer sequence (5/ to 3/)

Nucleotide 261 O1-F
nO1-F
O1-R

Nucleotide 802  O2B-F
02-R
nO2-R

Nucleotide 803  O2B-F
B-R
nB-R

Nucleotide 1059 A2-F
nA2-F
A2-R

Nucleotide 297  297G-F
297A-F
297-R

Nucleotide 467  467-F
467T-R
467C-R

Internal control ~ HGH-F
HGH-R

GGAAGG ATGTCC TCG TGG TA

GGA AGG ATG TCC TCG AGG TG

ATATAT ATG GCA AAC ACAGTT AAC
CCAATG

AGT GGA CGT GGA CAT GGA GTT CC

TCGACCCCCCGAAGAAGCT

CGA CCC CCC GAAGAAGCC

AGT GGA CGT GGA CAT GGA GTT CC

ATC GAC CCC CCG AAG AGC G

CCG ACC CCC CGAAGA GCC

GAG GCG GTC CGG AAG CG

GAG GCG GTC CGG AAC ACG

GGG TGT GATTTG AGG TGG GGAC

CATTGT CTG GGA GGG CAC G

CATTGT CTG GGA GGG CACA

CTT GAT GGC AAACAC AGT TAAC

ACG TGG CTTTCC TGA AGC TG

GCG GAG CAC CGC GGC CG

GCG GGG CAC CGC GGC CA

TGCCTTTIT AAC CATTCCCTTA

CCACTC ACG GATTTC TGT TGT GTT
TC

Artificially changed base pairs are expressed as underlined.
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Table 2. Possible 8 alleles matched by polymorphisms on six
nucleotide positions at the ABO locus

Nucleotide position
803 1059

Allele

N
[o)]
=

802 297 467

A'(Pro)
A'(Leu)
AZ
B
O1
OZ
CisAB
OW

P oNoR>NoNONONO)
OO>»OOOOO
OOOOLOOLOO
[oNoNoNoNON>NoNe]
O>>O>Xr0>>>
O—=4000—=440

Abbreviation: A, deletion.

B A Yehd 8 §483 1 REE Table 3 2 Table
40 Astgiey. 2zte] tgfAAte Wss ok 2otk Al
27125%; B, 1982%; O 27.25%; O, 2568%. A' tlg4AA}

Table 4. ABO genotype frequencies (%) in this study and com-
parison with other ethnic groups

This  Korean Japanese Chinese German European
Genotype study [16] [20] [9] [21] [9]
(N=222) (N=253) (N=520) (N=125) (N=169) (N=98)
Al(Leu)/ 4.95 43 4.2 24 0.0' 1.02
Al(Leu)
Al(Pro)/ 0.00 0.4 0.8 0.0 47 1.02
Al(Pro)
Al(Leu)/ 0.45 0.4 25 0.8 3.5* 0.00
Al(Pro)
AlLeu)O' 1441 14.2 119 184 6.5' 0.00'
A(Pro)/O' 0.45 24 46 00 172" 1429
Al(Leu)/O~ 1532 8.3 12.1 5.6' 35 0.00'
Al(Pro)/O" 1.35 0.4 33 0.0 11.2' 3.06
B/B 3.60 43 25 0.8 0.6 2.04
B/O 9.01 15.0* 10.4 14.4 2.4 9.18
B/OY 11.26 7.5 9.6 9.6 24 4.08*
oo 9.01 134 6.3 120 19.0"  15.31
oo~ 12.61 134 15.0 20.0 19.0 17.35
oo 5.41 52 6.2 6.4 35 2.04
Al(Leu)/B 11.71 103 8.3 6.4 1.2' 1.02'
Al(Pro)/B 0.45 0.4 23 1.6 1.2 4.08*
Others’ - - - 16 4.1 25.51

*P<0.05 and 'P<0.01 as compared to this study. ‘Others include geno-
types with A%, %, or other O alleles other than O" or O".

Table 3. Possible patterns detected with PCR-SSP and results of ABO genotyping in 222 Korean blood donors

Nucleotide 261 261 802 803 803 803 1059 1059 297 297 467 467
Reaction number 1 2 3 4 5 6 7 8 9 10 11 12 Geno-  Pheno- Number
Reaction name 01 NonO1 02 NonO2 B NonB A2 NonA2 type type (%)
Positive result A G A G C G A C G A T C
+ + + + + + oo 0 20(9.01)
+ + + + + + + + + o/ o) 0(0.00)
+ + + + + + + + + O'/B B 20(9.01)
+ + + + + + +/- + O/A! A 33(14.86)
+ + + + + + + + + O/A? A 0(0.00)
+ + + + + + o/ @) 0(0.00)
+ + + + + + + + O/B B 0(0.00)
+ + + + + + + +/- + OYAT A 0(0.00)
+ + + + + + + + + + OYA? A 0(0.00)
+ + + + + + BB B 8(3.60)
+ + + + + + + +/- + B/A AB 27 (12.16)
+ + + + + + + + + + B/A? A:B 0(0.00)
+ + + + + + +/- + AYA! A 0(0.00)
+ + + + + + AYA? A 0(0.00)
+ + + + + +/- +/- A/AT As 12 (5.41)
+ + + + + + + o0 0 28 (12.61)
+ + + + + + + +/- + o/A! As 37 (16.67)
+ + + + + + + + 0B B 25(11.26)
+ + + + + + o/ o 0 12 (5.41)

Abbreviations: PCR-SSP, polymerase chain reaction using sequence-specific priming; A, deletion.
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O WA 90% ode AT AR £ HEE A8
T A0E A AA[17] FWRACNA A FRIETE OF7F E2 H]
&2 32 H&’iv}[w] O Az 2619 9719 Aol 9
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37] 918l 2079 @712 ThPOR YA o)) Fuf A79H 16]
Q3 sizel Q[0 21J9AE 6469 P1E O SIE
S, A OE Bol9l WolE AHl Fol 9% EASAR
i SR A0 FeiA 9] W] AAA Aol 2 o]
7} 1S R0E AZET. o AFIA A° BFRAAS OF T

Hdas 2AEA g9tk A7 dEAAARE Aol e =8
Al Bag 0231, 0209, 056090 Hls) A" ig@FHAe) HlE A gou FEAAME g E2A BAEH9], Ar EE AB
bRt £T B UIFEA B O AR MEE O W EARS Ukl A9e dped ans Ao 2uA o
FoU BAAHORE FolaiAlE kth Al(Pro) 9t Al(Leu)©] ] [22]. OF HHERRARE oF7HA) FdIME 2AE Ho] glo
Table 5. ABO allele frequencies in various populations
Population Al(Leu) A'(Pro) B o o~ o? A Others'
This study 0.259 0.013 0.198 0.273 0.257 0.000 0.000 -
Korean[16] 0.209 0.022 0.209 0.360' 0.200* 0.000 Not tested -
Japanese[20] 0.216 0.071" 0.178 0.273 0.262 0.000 Not tested -
Chinese[9] 0.180* 0.012 0.168 0.384' 0.248 0.000 0.000 0.008
German[21] 0.077' 0.213' 0.047' 0.426' 0.216 0.021 Not tested -
European[9] 0.015' 0.138' 0.128* 0.408' 0.163' 0.010* 0.056' 0.082

*P<0.05 and 'P<0.01 as compared to this study. *Others are rare A or O alleles with unexpected base change or deletion not defined in our method.
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