
Two 13-Chain Abnormal Hemoglobins in One Individual

By TITUS H. J. HuIS�sL&rc AND RALPH C. LEE

I N A PREVIOUS PAPER6 we reported the discovery of an abnormal minor
hemoglobin in a Negro family ( Fam. S ) in Georgia. This hemoglobin,

designated as Hb-Flatbush0�, showed the following properties : ( a ) an elec-

trophoretic mobility ( starch gel electrophoresis at pH 8.1 ) intermediate be-

tween Hb-S and Hb-F; ( b ) a chromatographic mobility ( DEAE-cellulose)

intermediate between Hb-A2 and Hb-A; ( c ) the presence of a and (altered)

6 chains by starch gel electrophoresis at low pH of the pure globin and by

the reaction of the pure hemoglobin with anti Hb-A and anti Hb-A2 antibodies.

These characteristics, together with the fact that in heterozygous carriers of

this abnormality the levels of Hb-A2 (0.9-1.15 per cent) were found to be

decreased by approximately 50 per cent, whereas the amounts of Hb-Flat-

bushGa varied between 1.35-1.50 per cent, offer strong evidence that the

hemoglobin is a variant of Hb-A2 and likely identical with the Hb-Flatbush

abnormality described by Ranney et al.7

In this communication we report the results of studies of a second, ap-

parently nonrelated Negro family, in which Hb-FlatbushGa and Hb-A21, a

known variant of Hb-A22’5� were found. These results include the description

of 1 member of this family in �vhich the 2 abnormalities were present together,

while normal Hb-A2 was not detectable.

1MATERIALS AND METHODS

The propositus ( case 11-1, fig. 1 ) was a 24-year-old healthy Negro male, who was

studied during a routine hemoglobin survey of Negro families living in the same county

of the state of Georgia as Fain. S., which was (lescribed in an earlier paper.6 Six of his

8 siblings, his mother, and 1 brother and 2 sisters of his father were available for further

study.

The hemoglobin studies, which include starch gel electrophoresis at pH 8.1, DEAE-

cellulose chromatography for quantitation of the percentages of the minor hemoglobin

coniponents and immunologic reactivity of the isolated hemoglobins with anti-A and

anti-A9 antibodies, were carried out following the same procedures as used before.6

Routine hematological data were obtained with conventional laboratory procedures. The

percentages of Hb-F were determined with the method described by Betke, Marti and

Schlicht.1

RESULTS

An example of the starch gel electrophoretic pattern of the hemoglobin of

the propositus ( 11-1 ) is presented in figure 2. Two minor hemoglobin fractions
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Fig. 1.-Pedigree of Family L.
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Fig. 2.-Starch gel electrophoretic pattern of Hb-A�’-Hb-Flatbush(�. 1 : AS-trait;

2 and 4 normal. 3: Case 11-1 of Family L.

were detectable, 1 with the mobility of Hb-A2’ and a second with a mobility

slightly faster than that of Hb-S. No Hb-A� was demonstrable. The mother

( case 1-5 ) and 3 of the siblings ( 11-3, 11-4, 11-5 ) were carriers of the Hb-A/

abnormality, whereas the faster moving minor hemoglobin abnormality was

l)resellt in 1 brother ( I-i ) and 1 sister ( 1-3 ) of his father and in the 3 remain-
ing siblings ( 11-2, 11-6 and 11-7 ) ( fig. 1 ) . The identities of the 2 abnormalities

with Hb-A2’ and Hb-Flatbush05, respectively, were confirmed not only by

their starch gel electrophoretic and chromatographic mobilities but also by

their immunologic properties; no difference between the reactions of the

isolated hemoglobin abnormality and of Hb-Flatbush0�, as present in 4

members of Fam. S,�’ with anti A and anti A2 antibodies after absorption with
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either Hb-F0 or Hb-A could be demonstrated. Structural studies, such as

peptide mapping and amino acid analyses, were not possible due to lack of

material.

Table 1 presents the hematologic data of the various individuals under study;

the data include the percentages of Hb-F, Hb-A2, Hb-A2’ and Hb-Flatbushoa.

No marked deviations from the hematologic observations made for Negro

families without hemoglobin abnormalities and living under similar conditions

were observed for most family members; a notable anemia was present in the

mother (1-5) and 2 of her daughters ( 11-3 and 11-5). The mean values of

Hb-A2 and Hb-A21, present in the 4 heterozygous carriers, were 1.35 per cent

and 1.05 per cent, respectively, whereas a mean value for Hb-A2 of 0.95 per

cent and a mean value for Hb-Flatbushoa of 1.45 per cent were found in the 5

individuals heterozygous for this abnormality. The total percentages of Hb-A2

components ( 2.25 to 3.05 per cent ) were within the range of normal. These

observations, namely a slightly lower percentage of Hb-A2’ and a markedly

higher percentage of Hb-Flatbushoa as compared with Hb-A2, do agree with

the results obtained in earlier studies of families with Hb-A2’ heterozygosity’�

and Hb-FlatbushGa heterozygosity.6 The percentages of Hb-A2’ and of Hb-

Flatbushoa in the blood of the propositus were 1.10 per cent and 1.65 per cent,

respectively, whereas Hb-A2 was not detectable.

SUMMARY AND CoNci�UsIoNs

Two abnormal minor hemoglobin components have been detected in the

blood of a healthy Negro male. One component which was identified as the

s-chain abnormality Hb-A2’ was inherited from the mother, whereas the second

component, being identical with Hb-Flatbushoa, was inherited from the

father. The complete absence of Hb-A2 in this individual definitely establishes

the relationship of allelism between Hb-A2 and Hb-Flatbushoa. HbFlatbush05,

therefore, is the second hemoglobin abnormality for which indirect proof for

allelism with Hb-A2 has been obtained; the discovery of three homozygous

carriers of Hb-A2’ ( 2 of these cases have been mentioned before,4 showing

complete absence of Hb-A2 ) already established a similar relationship between

Hb-A2 and Hb-A21.

SUMMARIO IN INTERLINCUA

Duo anormal componentes minor de hemoglobina esseva detegite in le

sanguine de un masculo negre in bon stato de sanitate. Un del componentes,

identificate como le anormalitate de catena � Hb-A21, esseva un hereditage

materne, durante que le secunde componente, identic con Hb-Flatbush0�,

veniva ab le patre. Le absentia complete de Hb-A2 in iste individuo establi

definitemente le relation de allelismo inter Hb-A2 e Hb-Flatbush0,. Per con-

sequente, Hb-FlatbushGa es le secunde hemoglobina anormal pro le qual un

prova indirecte de allelismo con Hb-A2 ha essite obtenite. Le discoperta de

tres portatores homozygotic de Hb-A2’ ( incluse 2 reportate per le autor

senior in 1963 ) con absentia complete de Hb-A2 ha jam establite un simile re-

lation inter Hb-A2 e Hb-A21.
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