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ANALYSIS OF AN HLA-B MOSAICISM OBSERVED IN APHERESIS DONOR

Satoshi Saito, Yumi Komatsu, Satoshi Ota, Keiko Tamalki,
Hideyuki Seshimo, Yuichiro Yamazaki and Setsuo Nomura
Japanese Red Cross Nagano Blood Center

We encountered an apheresis donor with a suspected case of mosaicism. The donor, K. A, was a
46-year-old Japanese female registered as an HLA-compatible platelet concentraté] HLA-PCsOdonor.
In her HLA serological typing for HLA-PCs donor registration, three antigens, HLA-B55, -B61 and
-B62, were assigned in the HLA-B locus. She was not a twin and had never undergone transfusion or
transplantation. Flow cytometric analysis using platelets and lymphocytes indicated that HLA-B55,
-B61 and -B62 antigens were simultaneously expressed on the surface of platelets and lymphocytes.
HLA-B allele typing with the polymerase chain reaction restriction fragment length polymorphism
technique using genomic DNA from peripheral blood and nails as a somatic sample was carried out
to establish HLA-B mosaicism. Three alleles, HLA-B"5502, -B”4002 and -B”1501, were assigned in
both exon 2 and exon 3. HLA-B mosaicism was observed in both her peripheral blood and nails. The
HLA-B"4002 and -B" 1501 alleles were inherited by her son, who carried three HLA-B alleles, HLA-B”
4002, -B"1501 and -B"”4001. No other sign of chimerism or mosaicism was observed in other HLA loci
antigens or red cell antigens. These results suggest that this donor has a chimeric allele consisting of
a mixture of the nucleotide sequences of HLA-B"4002 and -B" 1501 alleles.
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Exon 2 Exson 3
HLAB gene e _——_—
1st PCR s -—
5' Primer 3' Primer
5BInt1-57 3BInt3-37
Product (940bp)
2nd PCR —_— — —— «—
5' Primer 3' Primer 5' Primer 3' Primer
Group2-1 BF-E21 N4 BF-E31 Bga Group3-1
Group2-2 BF-E23 N4 BF-E31 Bet Group3-2
BF-E31 Bac Group3-3
Product (250bp) Product (238bp)
A v
RFLP RFLP
Exon Exon 2 Exon 3
group _ R - . .
DNA 2-1 2-2 3-1 3-2 33
K.A. (Blood) B*4002 | B*5502 | B*1501 B*4002 [ B*5502 | B*1501
K.A. (Nail) B*4002 | B*5502 | B*1501 B*4002 | B*5502 | B*1501
Son (Blood) | B*4001 | B*4002 B*1501 | B*4001 | B*4002 B*1501
Son (Nail) B*4001 | B*4002 B*1501 | B*4001 B*4002 B*1501

Fig. 1 Summary of the PCR-RFLP method for HLA-B allele typing and allele types
of K.A. and her son using DNA of different origin. The first PCR was performed us-
ing HLA-B locus-specific primerg] 5BInt1-57 and 3BInt3-370to obtain a 940 bp DNA
fragment covering from exon 2 through exon 3. In the second PCRs, exon 2 frag-
ments of HLA-B alleles were amplified from the diluted first PCR product using 2
sets of group-specific primers, and exon 3 fragments were independently amplified
using 3 sets of group-specific primers. HLA-B alleles were identified by cleavage
patterns obtained by digestion of each exon PCR product.
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Table 1 Red cell and HLA types of K.A. family. HLA classlJ antigens
are listed by the official World Health Organization nomenclature.

KA. Husband Daughter Son
ABO A (6] (e] A
Rh CCDee CCDee CCDee CCDee
MNSs MNss MNss MNss MNss
P P2 P1 P1 P2
Lewis Led all b0 O Led all b0 O LeJaObO O LedallbO O
Duffy FyOaldbO O FyOadbO O FyOalbO O FyOaldbO O
Diego Did0 aO b0 O Di00 ad bO O Did0ad bO O Di0DadbO O
Kidd JKOad bO O JKOaO bO O JKOaO bO O JKOadbO O
Jr Jrdad d Jrdad d Jrdad d Jrdad O
Xg XgOaO O XgOad O XgOaOdO XgOaOO
HLA-A 2,24 24, 31 24 2,31
HLA-B 61, 62, 55 52, 60 52, 55 61, 62, 60
HLA-Cw 1 10 1 1,10

533

Table 2 Serological reaction pattern of K.A. and her son with anti-HLA-B locus sera. Cytotoxity scores are as follows]
8, 81-10000 I 6, 61-8001 I 4, 41-600] I 2, 21-400J O 1, 200 or less.

M 0 7 6 3 2 5 2 4 2 2 2 2 4 2 2 2 7
R 7 0 7 6 6 5 6 2 0 4 4 6 5 0 4 6 8
C 3 8 1 2 1 0 2 1 6 3 2 1 7 1 7 9 N
Serum 1.D. S 4 9 4 3 0 6 7 3 4 0 2 0 9 1 4 8 7
A 3 0 0 4 8 4 0 2 8 2 1 9 0 6 2 7 2
\Y 6 2 9 7 1 5 2 7 5 2 7 2 9
A 2 B 8
. 1 1 1 1 1 8 8 8 8 8 6 8 6 8 8 8 8 8
Reaction
8 8 8 8 8 8 8 8 8 8 6 8 6 8 8 8 8 8
B60 B60 B60 B60 B60 B60 B60 B60 B60 B60 B61 B61 B62 B62 B62 B62 B62 B62
B438 B48 B43 B61 B61 B61 B61 B61 B39 B75 B75 B75
Specificity
B7 B48 B48 B13 BI13 B38 B70
B67
2 3 5 2 0 0 2 1 5 2 2 2 4 K
9 6 7 6 2 2 2 2 4 6 4 6 5 Y
1 1 4 9 8 4 6 1 2 6 9 P 4 (o}
Serum I.D. 4 4 0 5 9 1 4 8 8 9 4 6 1 5 HLA type
5 7 4 4 9 4 2 3 0 1 5
7 1 0 4 9 4 0
2
. A 8 8 8 8 8 8 8 8 8 8 8 8 8 4 B61 B62 B55
Reaction
Son 8 8 8 8 1 1 1 1 1 1 1 1 1 B61 B62 B60
B62 B62 B62 B62 B55 B55 B55 B55 B55 B55 B55 B55 B55 B55
B75 B75 B75 B75 B54 BS54 B54 B56 B7 B54 BS54 BS54
s B70 B70 B70 B70 B56 B67 B56 B56 B56
Specificity
B35 B56 B35 B35 B67 B67
B56 B27

B7
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O o
Father | Mother haplotype| ~ A* B* Cw* | DRBI* | DQBI* | DPBI*
(a,b) cd
' a 0207 1501.4002; 0102 0403 0302 0501
A RKA, Hasband b Not tested
a d e f
c 0201 5101 0801 1502 0601 0901
Q d 2402 5502 0102 1405 05031 0501
Daughter Son e 2402 5201 1202 1502 0601 0901
d e a f
f 3101 4001 0304 0803 0601 0501
Fig.2 Pedigree and haplotypes of K.A. family. HLA haplotypes are given as[] alJ and
0 b0 for the fatherd c andO dO for the mother andO e andO fO for the husband.
Proband is indicated by an arrow, the subject with the affected haplotype is shaded
and the affected alleles are underlined.
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2-A)NC

2-B) Anti-HLA-B55

2-C) Anti-HLA-B40CREG

2-D) Anti-HLA-B62

Fig. 3 Flow cytometric analysis obtained with platelet§] 10and lymphocyte§] 2C0from
K.A. after incubation with negative controld A anti-HLA-B550 B[] anti-HLA-B40
CREGUO CO or anti-HLA-B620 DO Horizontal axisO fluorescence intensity, vertical
axis number of cells.
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