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Allele-related Variation in Minisatellite Repeats Involved in
Transcription of the ABO Gene in Korean Blood Donors

Soo-Hyun Kim, M.D., Duck Cho, M.D., Seung-Jung Kee, M.D., Myung-Geun Shin, M.D.,
Jong-Hee Shin, M.D., Soon-Pal Suh, M.D. and Dong-Wook Ryang, M.D.

Department of Laboratory Medicine, Chonnam National University Medical School, Gwangjn, Korea

Background: The CBF/NF-Y enhancer region of ABO gene reported to contain 43bp minisatellite tandem
repeats has been rarely reported. We describe here the relationship between minisatellite tandem repeats
and ABO alleles in samples from Korean population with common ABO blood group and rare ABO
subgroup.

Methods: Sixty one cases of ABO subgroup (14 Az, 12 AsB, 1 Aveak, 7 AweaB, 11 B3, 5 AiBs, 1 AiBueas,
2 Buwea, and 8 cis-AB) and 41 cases of common ABO blood group (13 A, 6 AB, 11 B, and 11 O)
were obtained from healthy donors at the Gwangju-Chonnam Red Cross Blood Center between Sep 2004
and Aug 2005. Red cells were phenotyped by standard serologic tests and genotyped by direct DNA
sequencing exon 6 and 7 of the ABO gene. The minisatellite repeats were analyzed by PCR method.
Results: The ABO*A101 and *A102 had only one repeat, *B101, *O0I and *O02 had 4 repeats in com-
mon ABO blood group, while the *A102, *cis-ABOI, and *Awl0 had only one minisatellite repeat and
*A201, *A204, *BI0I1, *Bw03, *B306, *O01, and *0O02 alleles had 4 repeats and unexpectedly 3 A,
cases with *4102 had 4 repeats in the rare ABO subgroup.

Conclusion: The minisatellite repeats found in Koreans correlate well with ABO alleles in sample com-
mon ABO phenotype, but do not completely correlate with those of ABO subgroup. We revealed here a
pattern of the minisatellite repeats in various ABO subgroup in Korea. (Korean J Hematol 2009;44:127-132.)
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Table 1. Number of minisatellite repeats present in 102
samples from Korean blood donors with different ABO
phenotypes and genotypes

No. of minisatellite

Phenotype G(zg(())ti/)p*e repeats
1 t1and 4 4
ABO A A101/A102 1
group* A102/A102 4
(N=41) A101/001 1
A101/002 1
A102/001 3
A102/002 3
B B101/B101 4
B101/001 4
B101/002 3
AB A102/B101 6
0 001/001 3
001/002 6
002/002 2
ABO Ao A102/001 or 002 8 3
subgroup A201/001 or 002 3
(N=61) AB A102/B101 9
A204/B101 3
Aveak A102/001 1
AvearB Aw10/B101 7
Bs B101/001 or 002 10
Bw03/001 1
AiBs A102/B101 2
A102/B306 3
A:Bueak A102/B101 1
Bweak B101/OO1 2
cis-AiBs  cis-AB01/A102 3
Cis-A1Byeak  CiS-ABO1/A102 2
cis-A:B cis-AB01/B101 1
CiS-AzBs CIS-ABO1/OO1 2

*ABO genotypes identified by direct sequencing exon 6
and 7 of the ABO gene.
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Genotypes (ABO)
Primers

Pro-F Pro-

A210, A204, B101, - S -

r Promoter exon 1 exon 2 Fig. 1. (A) Structure of the CBF/

NF-Y enhancer region (rectangle

Bw03, B306, 001, 002
and minority of A702

with shading patterns) of ABO
genes and primers Pro-F (5'GG
AAACAAATCCTACCCCTACS)
and Pro-R (5’GTGCTGCCTGTGC
CTGTTAC3’) used in this study.
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(B) PCR products from repre-
sentative ABO subgroups and
their genotypes separated in
1.8% agarose gel after PCR am-
plification with primers Pro-F and
Pro-R. Lane, M. molecular size
marker; 1. A2 (A101/002); 2. A»
(A201/001); 3. A.B (A102/B107);
4. AB (A204/B101); 5. AuB
(Aw10/B101); 6. Bs (B101/001);
7. AiBs (A102/B107); 8. AiBs
(cis-ABO1/A102); 9. A:B (A102/
B306); 10. A2Bs (cis-AB01/B101);
11. Bs (cis-AB01/001).
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