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The absence of a B allele in acquired B blood
group phenotype confirmed by a DNA based
genotyping method

S P Yip, W L Choy, C W Chan, C H Choi

Abstract
A case of an 87 year old woman with car-

cinomatous sigmoid colon, found to be of
group A, with acquired B status, is re-

ported. The acquired B phenotype was

confirmed by the absence of a B allele in
the patient using denaturing gradient gel
electrophoresis of a DNA fragment amp-

lified from the ABO locus by the poly-
merase chain reaction.

(J Clin Pathol 1996;49:180-181)
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Group A, red cells may acquire B-like antigens
in vivo by the action of bacterial deacetylases
that convert oa-N-acetyl-galactosamine (blood
group A immunodominant sugar) into ga-

lactosamine. The latter is sufficiently similar to
oa-galactose (blood group B immunodominant
sugar) to cross react with polyclonal human
anti-B reagents and some monoclonal anti-B
reagents.'
The acquired B phenotype can be diagnosed

by serological' and biochemical methods,2 the
use of monoclonal antibodies,'3 assay of serum
transferase activities, and family studies. Since
the cloning and sequencing of the gene en-

coding the ABO glycosyltransferase in 1990,4
it is very easy to determine the genotypes at
the ABO locus. In acquired B phenotype there
should be no B allele at the ABO locus. This
can be confirmed easily usingDNAbased geno-
typing methods. This short report describes
the diagnosis of an acquired B phenotype by
serological methods, which was confirmed by
demonstrating the absence of a B allele using
a DNA based genotyping method.

Case report
An 87 year old woman (KL) was admitted
to hospital for sigmoid colectomy to excise
carcinomatous sigmoid colon. Initially, 2 units
of group A D + donor blood were cross-

matched. However, the grouping reactions
were similar to those of a group A individual
with the exception of a 1 + mixed field reaction
of the patient's red cells with reagent anti-B
(CSL, Parkville, Australia). Before the res-

olution of the grouping anomaly, 4 units of
group 0 D + blood were crossmatched on the
day the operation was performed. The patient
was not transfused during the operation. The

patient was later transfused with two units of
compatible group A D+ blood without any
adverse effects. During this period, no bowel
infection was documented. The patient was
followed serologically for 11 days after surgery.

Methods
Antisera and reagent red cells were purchased
from several different manufacturers (CSL,
DBL (Dartmouth, Canada) and Dade (Miami,
Florida, USA)). Serological investigations were
performed using standard methods,' and acid-
ified anti-B was prepared according to Judd's
method.5 DNA for polymerase chain reaction
(PCR) was prepared, and PCR and denaturing
gradient gel electrophoresis (DGGE) of amp-
lified DNA fragments were carried out as de-
scribed by Yip et al.6

Results
The patient's serological results (table) were
typical of group Al with acquired B antigen:
positive reaction with anti-B, negative reaction
with acidified anti-B, and presence of A only
in saliva. The patient's ABO genotype was
found to be heterozygous AO: two homoduplex
bands (AA and 00) and two heteroduplex
bands (AO) were detected on DGGE (figure).
No DNA band corresponding to the B allele
was found (figure).

Serological results

Reagent antisera v KL's red cells
Anti-A
Anti-A,B
Anti-B*
Acidified anti-B*
Anti-Al (Dolichos biflorus)t
Anti-H (Ulex europaeus)
Anti-D
Anti-Lea
Anti_Leb

Reagent red cells v KL's serum
A1 cells
B cells

Direct antiglobulin test
Saliva
(Anti-A dilutions +KL's saliva) v Al cells
(Anti-A dilutions + saline) v Al cells
(Anti-B dilutions + KL's saliva) v B cells
(Anti-B dilutions + saline) v B cells

4+
4+
+mf

4+

Titre
32
128
128
128

* The reaction of KILs cells with anti-B gradually increased to
2 +mf and finally to 4+ during the study period until trans-
fusion, while the reaction with acidified anti-B remained neg-
ative throughout the same period. mf-=mixed field.
t The reaction of KL's cells with anti-Al became negative seven
days after admission and remained negative until transfusion
(see text).
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Absence of a B allele in acquired B blood group phenotype
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The determination ofABO genotypes using den
gradient gel electrophoresis ofpolymerase chain
amplified DNA fragments. The patient's (KL)
shown in parallld with control samples with knm
genotypes.

Discussion
This patient had a carcinomatous
colon and her serological results were i
of an acquired B phenotype in a,
individual. Thus, both the clinical hi
serological results of the patient w
patible with the presence of an ac
phenotype. Our DNA genotyping
based on PCR followed by DGG]
demonstrated unequivocally that th
did not possess a B allele at the A]
and was heterozygous AO.
The patient's red cells failed to r

anti-A1 seven days after admission (ta
possible explanation for this is as fol
anti-Al reaction is a function of the n
A sites per cell. A1 cells have four to:
as many A sites as A2 cells.78 The
biflorus lectin does react with A2 cel

diluted to produce a negative result with A2
cells in the reaction protocol. It reacts in saline
tests because of the high A site density in Al
cells.8 In the case of acquired B phenotype, the

AlieJe number of A sites is reduced by deacetylation.
The patient's cells were negative because the
number ofA sites was reduced below the critical

t-n- 02 level for the anti-Al to cause agglutination in
A1 saline tests.

Al This is the second report confirming the
absence of a B allele in the acquired B pheno-
type using a DNA based genotyping method.
The first such report used PCR followed by
restriction analysis, but the patient'sABO geno-
type was not determined.9 Both reports

Genotype demonstrated the usefulness of DNA based
methods in confirming the absence of a B allele

Phenotype in the acquired B phenotype, though slightly
different PCR based methods were used.
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Abstract
A 58 year old man presented with a three
year history of impotence, night sweats
and ankle swelling. On examination, the
patient filfilled the diagnostic criteria for
POEMS syndrome, but was unusual in
that he also had underlying Waldenstrom's
macroglobulinaemia with IgM K para-
proteinaemia. The patient was treated
with intermittent chlorambucil and made
a good recovery. POEMS syndrome has
been described in association with osteo-

sclerotic myeloma and Castleman's dis-
ease. The paraprotein involved is usually
IgG or IgA with k light chains. This case
indicates that the presence ofk light chains
is not essential for the pathogenesis of
POEMS syndrome. It also emphasises the
diversity ofplasma celi dyscrasias that can
manifest as POEMS syndrome.
( Clin Pathol 1996;49:181-182)

Keywords: POEMS syndrome, Waldenstrom's macro-
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