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A CASE OF BLOOD GROUP CHIMERAO GENE ANALYSES OF
BLOOD GROUPS SUGGEST A DISPERMIC CHIMERA

Masanobu Yamaoka, Shizuko Inazawa, Kayoko Kodama, Tadaaki lkeda,
Shigeki Ogawa, Hiroshi Nita, Hideko Tsustui and Shigeki Yokoyama
Kyoto Red Cross Blood Center

The subject was a 28-year-old Japanese woman whose red blood cells had two populations of A,
CCDee, JKl a0 b0 0 and AB, CcDEe, Jkl ald b0 [ at 950 and 50, respectively. The karyotype for
her lymphocytes was a female type of 46, XX, 1000 . She was not a twin and had no history of chi-
meric features such as hermaphroditism, patchy skin pigmentation, or heterochromia iridis, as is
often seen in dispermic chimeras. Her chimerism was further investigated using genomic DNA from
leukocytes and nails as a somatic sample. Amelogenin genes specific for Y chromosome were not de-
tected in her nails. Analyses of microsatellite and blood group genes were carried out by a PCR-SSCP
method. Analysis of ABO gene revealed that A, B, and O gene coexisted in not only her peripheral
blood but also her nails, and that the amount of B gene was less than that of A or O gene, corre-
sponding to the rate of red blood cells. Rh blood group gene analyses showed the same result. Fur-
thermore, a double contribution of alleles from her father was suggested both in her peripheral blood
and nails by microsatellite analysis at the D1S102 locus. Therefore, on the basis of these findings, we
considered this was a case of dispermic chimera.

Key wordsd ABO blood group gene, Rh blood group gene, PCR-SSCP, dispermic chimera, blood
group chimera
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Table 10 Blood groups of the subject and her parents
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Fig. 1 Ascertainment of two red blood cell popula-
tions by flow cytometry.
Anti-B and anti-A positive cells were 50 in whole
cells. The others showed anti-A positive cells.
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Fig. 2 Semi-quantitative determination of B gene in
the subject’ s peripheral blood.
The concentration of DNA except C1 and C2 was
adjusted to 100ng/ul. Samples for calibration were
made by diluting an AB type control DNA with her
mother’ s DNA from 50 to 050 . After amplification,
PCR products were eletrophoresed on 70 poly-
acrylamide gel. The gel was stained with ethidium
bromide . Sub indicates the subjectd M, her
motherd C1, C2, normal donors with AB blood
typed m, Marker 90 ¢X174/Hinf | digest, Nippon
Genel

AA (e]e} BB F SubN  SubPB
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Fig. 3 Analysis of ABO genes by a PCR-SSCP
method with genomic DNA from peripheral blood
and nail.
Amplified fragments containing the nucleotide posi-
tion 261 were electrophoresed as described in the
text. Four ul of the heat-denatured fragments from
normal donors, AA, OO, BB genotype were electro-
phoresed at the same time as 6 ul from peripheral
blood and nails in the subject and her parents. M in-
dicates her motherd F, her father( SubN, the sub-
ject’ s nailst] SubPB, the subject’ s peripheral blood.
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Fig. 4 Analyses of Rh blood group genes.
0 A0 Detection of RHE /e allele genes. The PCR
products were electrophoresed on 1000 poly-
acrlyamide gel containing 50 glycerol in 50 mM
Tris-=50mM boric acid-2mM EDTAU pH 8.30buffer.
O BUO Detection of RHc allele gene. Electrophoresis
with 100 poly acrylamide gel in 25mM Tris—25mM
boric acid-1mM EDTA pH 8.30buffer was carried
out. Four pul of each sample was applied to the gels.
CCDee, ccDEE, CcDEe shows serologically pheno-
typed normal controls. M, her mother’ s peripheral
bloodd SubN, the subject’ s nails0J SubPB, the sub-
ject’ s peripheral bloodO F, her father’ s peripheral
blood.
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Fig. 5 Detection of Amelogenin genes specific for
sex chromosomes.
Electrophoresed PCR products on 70 polyacr-
ylamide gel were stained with ethidium bromide.
Arrows show the genes on X or Y chromosome. F,
her father’ s peripheral bloodC M, her mother’ s pe-
ripheral blood SubN, the subject’ s nails.
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Table 20 HLA DNA typing in the subject and her
parents. Genomic DNA from peripheral blood was
used for HLA typing.

AU BU DRB1Y DQB1Y DPB1Y

Subject | 02/24 | 35/54 | 0405/0407 | 0302/0401 | 0201/0501
Mother | 02/02 | 07/35 | 0407/1401 | 0302/0502 | 0201/0402
Father 24/24 | 54/55 | 0405/1501 | 0401/0602 | 0201/0501

c
MO Il [ MO
SUbND ﬂ l I SubND
l ' [ SubPBO
F o -

Fig.6 Analyses of microsatellite polymorphism in the subject and her parents.
DNA bands were detected by a silver staining method. Microsatellite markers used
to examine polymorphism are located in von Willebrand factor geneéJ A GSN locus
0 BOand D1S102Z] CCl SubPB and SubN represent the subject’ s peripheral blood and
nails, respectively. M, her mother’ s peripheral blood] F, her father’ s peripheral
blood Polyacrylamide gel used in the case of 0 A was 1000 gel, and those in the
cases ofJ BO andd CO were 100 gel containing 50 glycerol.
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