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ABSTRACT

The rare Hb Shimonoseki [054(E3)GIn—Arg, HBA2: c.164A > G (or HBAT)] has been reported in Western
Japan. Hb Shimonoseki seems to be an innocuous variant and few published data are available.
Heterozygous carriers have no clinical or hematological findings. The abnormal hemoglobin (Hb) was
detected by high performance liquid chromatography (HPLC) and classic electrophoresis or capillary
electrophoresis (CE), but confirmation of the variant is based on molecular studies. This is the first
description of Hb Shimonoseki heterozygosity in a Greek family.

Hb Shimonoseki [a54(E3)GIn—Arg, HBA2: c.164A>G (or
HBA1)] was first described by Yamoaka et al. [1, 2] in Western
Japan. No clinical or hematological abnormalities are associated
with the presence of Hb Shimonoseki. The oxygen equilibrium
function of this variant is the same as Hb A, and the oxygen
affinity and Bohr effect of the variant are normal [3].

Hb Shimonoseki seems to be an innocuous variant and
few published data are available [4]. We report the first cases
of heterozygous carriers of Hb Shimonoseki in three family
members coming from a small town in the region of
Macedonia, Northern Greece.

A 32-year-old woman was referred for pre conception
screening for hemoglobinopathies with her husband, as their
ethnic and regional backgrounds were at high risk for thal-
assemia. Carrier identification is carried out at all
Thalassaemia Prevention Units in Greece following a stand-
ard scheme that includes the tests mentioned below.

The hematological data of the young woman were as follows:
hemoglobin (Hb) level of 13.2 g/dL, red blood cell (RBC) count of
435 x 10"%/L, mean cell volume (MCV) 904fL, mean cell Hb
(MCH) 30.3 pg; high performance liquid chromatography (HPLC)
analysis showed a Hb A, level of 2.7%, Hb F of 1.0% and Hb S win-
dow 23.0% (Figure 1), with negative sickle test and inclusion bodies,
while her ferritin level was 55.0 ng/mL. The blood film was normal.
Classic electrophoresis at acid and alkaline pH showed electrophor-
etic properties of Hb D (Figure 2) and capillary electrophoresis (CE)
showed an abnormal variant of 21.0% in zone 5 (Figure 3).

As her husband came from the same region, he was also
screened and his blood test showed an Hb level of 15.4 g/dL,
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RBC count of 5.07 x 10'*/L, MCV 92.5fL, MCH 30.4pg;
HPLC analysis showed a Hb A, level of 3.3% and Hb F of
2.0% with negative sickle test and inclusion bodies, while his
ferritin level was 20.0 ng/mL. His blood film was normal.
Family screening as well as molecular study (direct sequenc-
ing) of the variant was performed for identification and fur-
ther genetic counseling. Surprisingly, we were faced with a
coincidental discovery of this rare heterozygosity for Hb
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Figure 1. High performance liquid chromatography (VARIANT I™ analysis;
Bio-Rad Laboratories).
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Figure 2. Classic electrophoresis at acid and alkaline pH.
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Figure 3. Capillary electrophoresis (Sebia).

Shimonoseki (HBA2: c.164A>G), that to the best of our
knowledge, has never been reported before in Greece.
Subsequently, in order to further investigate the inheritance
pattern, study of the proband’s family showed the same vari-
ant in her sister and her mother (Table 1). No further gen-
etic analysis was performed on her husband as they were
not at risk of having a thalassemic offspring.

As has already been reported [5], several Hb variants may
behave like Hb S (HBB: c.20A>T) in analytical systems, and a
combination of methods is needed to recognize Hb S with cer-
tainty and thus avoid a false positive diagnosis of sickle cell trait
or disease. DNA sequencing documents different variants of Hb,
many of them with no clinical significance, since most individu-
als who carry these variants in a heterozygous state have com-
pletely normal hematological findings [6]. In Greece, a country
of approximately 11 million people, hemoglobinopathies are the
most frequent genetic diseases [7]. The spectrum of thalassemia
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Table 1. Hematological and molecular findings in the studied
family members.
Parameters Proband Father Mother Sister
Sex-age (years) F-32 M-64 F-56 M-34
RBC (10"%/L) 435 4.87 4.59 3.83
Hb (g/dL) 13.2 14.9 141 124
MCV (fL) 90.4 90.4 90.7 96.7
MCH (pg) 303 30.7 30.6 325
Hb A, (%) 19 3 19 2.7
Hb X 23 0 22,5 233

(S window) (%)
CE zone 5 (%)

21.6 0 21 22
o Genotype ucodon 54(A>G)/O(A O(A/OtA ucodon 54(A>G)/O(A acodon 54(A>G)/O£A

RBC: red blood cell count; Hb: hemoglobin; MCV: mean corpuscular volume;
MCH: mean corpuscular Hb.

determinants in Greece is variable, the relative incidence being
approximately 5.0-10.0%. This is the first description of Hb
Shimonoseki heterozygosity in a Greek family.
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