may explain the nonidentity of HBsAg
and HBeAg observed in gel diffusion
analysis 2, 3).

Thus, electrophoresis of HBsAg-con-
taining serums in polyacrylamide gel fol-
lowed by functional assay of LDH iso-
zymes provides a simple, sensitive, and
rapid method of detecting the HBeAg by
demonstration of an extra band of LDH-
Sex. Chromatographic isolation of LDH-
5 according to the empirical minicolumn
procedure of Mercer (/4) enhances the
pattern and facilitates discrimination be-
tween LDH-5 and LLDH-5ex. This assay
may be valuable in laboratory diagnosis
and prognosis of infectivity and chronici-
ty of liver disease produced by infection
with hepatitis B virus.

The present findings suggest that a
complex is formed between LDH-5 and a
component of HBsAg which alters the
electrophoretic mobility to produce the
LDH-5ex band. This raises the possi-
bility that HBeAg may be a host com-
ponent or a determinant of subtle con-
formational changes in LDH-5, but the

exact nature of HBeAg is unknown.

HoWever, the clinical importance of
HBeAg leads us to suggest that LDH-
Sex may well serve as the hepatocyte tar-
get for cytotoxic lymphocytes causing
hepatocellular injury.
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Evidence for Two Subtypes of the G¢' Gene

Abstract. A new method based on isofocusing electrophoresis in the study of the
Ge (group-specific component) polymorphism, revealed differing electrophoretic
patterns. These paiterns can be explained by the existence of two codominant Ge?'
subtypes. This hypothesis is in accordance with several family studies. These sub-
types are called Ge'' and Gc'S. Eight hundred samples were analyzed, including
three different populations: Caucasoid (a western Pyrenean valley), African (Pygmy
Bi-Aka), and Amerindian (Quechua-Aymara, from Bolivia). These two subtype
phenotypes cannot be explored with the usual technique. They were present in each

population sample studied.

The Gc polymorphism is based on the
existence of three electrophoretic pheno-
types: Ge 1-1, Ge 2-1, and G 2-2. Addi-
tional variants of Ge! or Ge? gene are al-

so observed (/). Different methods are
described and commonly used 2, 3) to
bring out this Gc¢ polymorphism. Two
autosomal and codominant Ge¢! and Ge?

Table 1. Distribution of the G¢'S and Ge'¥ gene frequencies in the different samples studied. In
this table the Gc® variant present in the Pygmy sample is not included, nor are the Ge? and Ge!

variants observed.

Gc! subtypes

Country Population Gorr Gc‘s x? N

France Pyrenean valley, 0.077 0.512 0.659 290
L’Ouzom

Central Africa Empire Pygmy 0.584 0.191 2.351 267

Bolivia Quechua-Aymara 0.231 0.636 1.046 253
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genes control the synthesis of the dis-
tinctive protein bands revealed by elec-
trophoresis (¢).

During the study of the Gc polymor-
phism in different population samples,
we observed with the disc elec-
trophoresis method (5) quantitative vari-
ations in the intensity of the protein
bands, and also tenuous differences in
the mobilities of the Gc¢!' bands. Such
patterns are confirmed by a cross im-
munoelectrophoresis (6).

The disc electrophoresis method was
not sufficient to analyze such variations.
We elaborated a new technique based on
isofocusing electrophoresis with the use
of a commercial ampholine solution
LKB (pH range, 4 to 6) (7). Immuno-
fixation was obtained with a mono-
specific antiserum to Gc (Behring or At-
lantic antibodies). Each serum sample
was studied simultaneously with disc
and isofocusing electrophoresis. The two
electrophoretic patterns obtained are
shown in Fig. 1.

Isofocusing polyacrylamide plates re-
vealed heterogeneity in the Gc! band
zone: two sets of bands are shown (Fig.
2) which correspond to three different
phenotypes that can only be explained
by the existence of two Gc! subtypes.
Two homozygous and one heterozygous
phenotypes were present. The existence
of two codominant and autosomal alleles
was confirmed by family histories, and
they justify such electrophoretic pat-
terns. We called them G¢'* and Ge™ (1F,
fast: 1S, slow).

In the Gc 1F-1F phenotype, the two
protein bands present an equal intensity
and a greater mobility than the ones cor-
responding to the Gc 1S-1S phenotype.
The Gc 1F-1S phenotype is character-
ized by four electrophoretic band pat-
terns. In this phenotype, the nonabsolute
linearity of the pH gradient within the Gc
focusing zone is responsible in some ex-
periments for small space difference be-
tween the two anodic bands as compared
to the cathodic bands. After immuno-
fixation, minor bands were present in the
anodic zone and correspond to immuno-
logical reacting material.
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Fig. 1. Comparative mobilities of protein bands in disc electrophoresis (A) and immunofixation

isofocusing electrophoresis (B).
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Fig. 2. Electrophoretic pattern Ge!
corresponding to different bands
phenotypes described after < -
4H30 migration on a 1-mm - -
polyacrylamide gel at pH 4 to
6 in an ampholine solution.
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The usual Gc 1-1 phenotype is repre-
sented by the following phenotypes: Gc
1F-1F, Gc 1F-1S, and Gc 1S-1S. The as-
sociation of G¢® and Ge™ subtypes with
the Gce? gene provide two additional Ge
2-1F and Gc 2-18 phenotypes (Fig. 2).

Serum samples from three different
populations were studied: a group from a
western Pyrenean valley, a Pygmy
sample (Bi-Aka), and an Amerindian
tribe from Bolivia (8).

The method described revealed that
the Pygmy population contained a vari-
ant of the Gc¢? gene, and that the Amerin-
dian population contained a variant of
the Gc! gene. The two subtypes Ge'® and
Gc'" can be found in the three countries
under study; their frequencies vary.

The isofocusing electrophoresis used
revealed a new Gc polymorphism, which
should prove useful in anthropological
surveys and in disputed paternity cases.
More data are needed on the geographi-

cal distribution of these subtypes and on
their relation to the biological activity of
the different phenotypes in the carrying
of vitamin D (2).

J. ConsTANS, M. Viau
Centre d’ Hemotypologie, CNRS,
CHU Purpan, Avenue du Gde Bretagne,
31052 Toulouse Cedex, France
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