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A Family Case of Hb Queens(a34(B15)Leu—Arg]
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A 36-year-old pregnant woman with gestational diabetes mellitus and anemia was found to
have an abnormal Hb(comprising 18.7%) in the automated midget low pressure cation-
exchange chromatography(DiaSTAT'™, Bio-Rad, USA) for Hb A,  assay. The abnormal Hb
revealed an abnormal peak emerged slightly later than normal Hb Al in DiaSTAT™
chromatogram, subsequently confirmed by cellulose acetate membrane electrophoresis and
isoelectric focusing. This hemoglobinopathy with high isoelectric point was noted and
abnormal a chain globin was prepared by chromatography. Family study was carried out and
this o chain variant was also found in four other family members, and all of them had no
clinical abnormalities, except well controlled diabetes. As the results from peptide mapping,
amino acid analysis and sequencing, abnormal Hb of the patient was finally identified as Hb

Queens[a34(B15)Leu—Arg] without clinical abnormalities.
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Bio-Rad DiaSTAT

Well: 1 1:31 p.m. June 28, 1996
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Peak RT To

Hb A 2.1% (% of Hb A)
Hb A\ 193 B.D%J (% of Hb A)
Hb A, 10.2% (% of Hb A)
Hb Ag 375

Hb S 406 18.7% Hb Variant

Area(%)

l(I}D 200 300 400 500
Retention time

patient(by  Dia-

Fig. 1. Chromdmﬂram of the
analyzer,

STAT™ automated Hb Ax
midget low pressure cation- -exchange chro-
matography) shows abnormal peak after
Hb A,. The abnormal fraction was about

18.7% of total Hb.
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Fig. 2. Isoelectric focusing shows abnormal Hb band from the patient. The
presence of an additional abnormal band migrating to the anodic edge of
Hb S was definitly noted. A: hemolysate from normal adult, B: cord

blood hemolysate, C:

hemolysate

from normal pregnant woman, D:

hemolysate from the patient, E: control hemolysate(Hb AFSC).
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Fig. 3. Reversed phase HPLC of the hemolysate
from the patient. The abnormal d-chain
eluted slightly faster than normal, only
partially separating form the normal d
-chain.

<Conditions>

Column: p1BondaSphare C18-300A, 0.4 X 15cm(Waters)

Developer A: 0.1% trifluoroacetic acid(TFA)-20%

acetonitrile(ACN)

B: 0.1% TFA-80% ACN Gradient pro-
ram: Linear gradient from B 30%
to 45% in 120 min

Flow rate: 0.5mL/min

Sample: Diluted hemolysate(Hb about 1g/dL) 3uL
(about 30ug)
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Fig. 4. Urea CM-cellulose column chromatography
of the patient. The abnormal d-chain
eluted later than normal. It comprised
about 20% of the total d-chains.

<Conditions>

Column: Home packed CM-52(Whatman), 0.4 <

15cm

Developer: A linear gradient of sodium phosphate

in 8M urea(pH about 6.9)

Sample: Globin from patient, about 100mg

Flow rate: 45mL/h
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Fig. 5. Peptide mapping of the normal(A) and the patient(B). The abnormal d-chain of patient was digested
with trypsin and the product was subjected to reversed phase HPLC on a uBondaSphare
CI8-column, 0.39 X 30cm(Waters). About 0.2mg of the sample was loaded and developed with a
linear gradient of ACN(from 0 to 32% in 120 min at a flow rate of 1.5mL/min) in 9mM
trimethylamine-10mM acetic acid(TmAc)(pH about 5.6). The number above peaks are the tryptic
peptide numbers from the d-chain. One tryptic peptide, dT-5, is missing and there are two mutually
overlapping double peaks eluting much faster, just behind oT-3.
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Fig. 6. Pedigree of the family with Hb Queens| ¢ 34(B15)Leu— Arg].
@ & M : Affected female and male as Hb Queens
| @ 34(B15)Leu—Arg]
(O & [J: Normal female and male

X & : Not examined female and male
Arrow indicates the proband.
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