of lunar material. Not only glasses, but
objects such as crystals and other
smooth surfaces of sufficient specular
character are worthy of study. In par-
ticular, light could be thrown on ero-
sion processes.

S. TOLANSKY
Royal Holloway College,
Egham, Surrey, England
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Genetic Polymorphism of Basic Proteins from Parotid Saliva

Abstract. In a study of 90 randomly chosen parotid salivas from Blacks three
phenotypes were observed during acid-urea starch-gel electrophoresis. Inheritance
was controlled by two codominant alleles at an autosomal locus. Of 101 Caucasians,
one had a heterozygous phenotype indistinguishable electrophoretically from that
in Blacks. Gene frequencies were: for Blacks, parotid basic protein (Pbl) = 0.84,
(Pb2) = 0.16; for Caucasians, (Pb') ~ 0.995, (Pb%) ~ 0.005.

The proteins of human serum and
red cells have been extensively studied
by electrophoretic and immunological
methods, and many genetic polymor-
phisms have been identified (). Since
parotid fluid is easy to obtain (2) and
is known to be a rich mixture of pro-
teins, especially basic components (3),
I examined it for the presence of new
genetic polymorphisms. Genetic varia-
tion of salivary amylase has been de-
scribed (4), and much is known about
the relations between secretor, Lewis,
ABO, and H genetic systems to fac-
tors in the saliva (5). Electrophoresis
of parotid proteins in alkaline systems
has been studied (3), but there have
been only a few reports of electropho-
resis on acid gels (6). Therefore, I
studied basic parotid fluid proteins,
using starch-gel electrophoresis in acid-
urea buffers and a sensitive stain for
arginine-rich basic proteins (7). I now
report that there is genetic polymor-
phism in the fastest migrating basic
components of the parotid saliva of
Blacks, and that a parotid basic pro-
tein variant, electrophoretically indis-
tinguishable from that in Blacks, was
found in one Caucasian family.

Electrophoresis of concentrated paro-
tid fluid (8) yielded at least 20 bands
that stained for protein. However, gene-
tic polymorphism was observed only in
the fastest migrating basic components,
and in these the mobility was greater
than that of lysozyme (Fig. 1). Rela-
tively stable band patterns of the fast-
est migrating polymorphic basic pro-
teins were obtained from samples of
normals and variants regardless of the
time of day (or proximity to meal)
that the sample was collected. The loca-
tions of bands representing proteins
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[including amylase, immunoglobulin A
(IgA), lysozyme, and albumin] known
to occur in parotid fluid were identified
in the electrophoretic pattern (9) and
did not correspond to the fastest mi-
grating basic proteins that showed poly-
morphism.

Samples of parotid fluid from differ-
ent adult populations were collected.
Among 90 samples from Blacks, three
patterns were observed. The most com-
mon was a four-band pattern labeled
bands a, b, d, and e (Fig. 1, channels
1 and 10). This pattern is postulated to
represent the common homozygous type

TQ O O o

7 8 9 10

: 2 3M —

Channel Phenotype
1and 10 1-1, Black
2 1-2, Black
3 1-2, Caucasian
4 1-2, Son
} Black
5 1-2, Father
6 1-2, Son
7 1-2, Son Black
8 2-2, Father
9 2-2, Black
10 1-1, Black

(1-1) determined by an allele at an
autosomal locus for these parotid basic
proteins that I have designated Pb?
(parotid basic protein). The next most
common type was a five-band pattern
with an additional band c, along with
bands a, b, d, and e. The darkness of
band d appears to vary directly with
that of band e, and if band e was not
very heavy, band d was usually not visi-
ble. There is some variation between
samples of this type (Fig. 1, channels
2 to 7). In particular, bands a and e
sometimes were so faint in relation to
bands b and c that further concentra-
tion of the samples was needed to see
them. This second general pattern is
postulated to be the heterozygous phe-
notype (1-2) determined by the two
alleles Pb’ and Pb?. The third and
least common pattern showed predomi-
nance of band c, some protein at posi-
tion b with a trace of protein just be-
hind position a in concentrated samples,
and no bands at positions a, d, and e
(Fig. 1, channels 8 and 9). This pat-
tern may represent the homozygous
type (2-2) for the variant allele.
Some variation in relative intensities
and mobilities of the bands in the
common homozygous and heterozygous
phenotype has been observed. Tests by
incubation of samples with and without
inhibitors of proteolysis suggest that
the observed phenotypes are partly
determined by enzymatic changes oc-

Fig. 1. Photograph of part of a gel (10
to 22 cm from sample slots) used for
electrophoresis of parotid basic protein
variants. This acid-urea starch-gel was
stained for arginine-rich proteins and the
most rapidly migrating basic proteins are
shown. More slowly migrating proteins
(amylase, albumin, and IgA) are not
shown. Each channel contains & different
sample. White squares and white crosses in-
dicate the proteins determined by Pb' and
Pb?, respectively, in band patterns from
representative samples of the three pheno-
types observed (1-1, 1-2, and 2-2). For ease
of photography, parotid proteins were con-
centrated only 1.6 times, and some bands
shown by squares or crosses in representa-
tive samples were either faint or absent
in other samples on this gel. However,
they were seen in more concentrated
specimens, except occasionally for band
d, which varied directly with the heavier
band e, and thus was absent when band
e was weak. The position of lysozyme is
indicated by a black spot and appeared
as a zone of negative staining in more
concentrated specimens.
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curring in the parotid gland. A band
migrating just in front of band a is
occasionally seen in freshly collected
specimens. This is a degradation product
of proteins determined by Pb? and can
be produced by incubation. Thus, the
multiple bands in the electrophoretic
patterns are probably due to a degrada-
tive process acting on the primary
gene products of Pb and Pb?. The pat-
terns are stable for at least 24 hours
when parotid fluid is stored at 0°C and
for at least 90 hours at room tempera-
ture if one-tenth their volume of 10
percent acetic acid is added to the
samples just before storage.

The distribution of types in the
randomly collected samples was con-
sistent with the general hypothesis in
that their occurrences were those ex-
pected from the Hardy-Weinberg rule.
Of 90 randomly selected samples from
American Blacks, 64 were of the com-
mon type (1-1), 23 were heterozygotes
(1-2), and 3 were uncommon homozy-
gous types (2-2). The Hardy-Weinberg
equation shows that, at equilibrium,
the expected numbers in the three
classes would be 63.4, 24.3, and 2.3.
The observed and expected values do
not differ significantly (P = .89). From
these data, approximate gene frequen-
cies of Pb! and Pb? for Blacks were
0.84 and 0.16, respectively.

Among 101 samples from Cauca-
sians, one gave a pattern indistinguish-
able electrophoretically from the hetero-
zygous pattern (1-2) found in Blacks
(Fig. 1, channel 3), whereas the rest
gave a homozygous pattern (1-1) identi-
cal to that shown in Fig. 1, channels 1
and 10. The single heterozygous pattern
found in a Caucasian was not demon-
strably different from - that found in
Blacks. Nineteen samples from Orien-
tals (17 Chinese, 1 Japanese, 1 Vietnam-
cse) gave homozygous patterns (1-1)
identical to that shown in Fig. 1 (chan-
nels 1 and 10). Thus, in Caucasians, the
frequency of Pb? is ~ 0.995 and of Pb?
is ~ 0.005; for Orientals, no estimate
can be given since the sample size was
quite small, but the frequency of Pb?
is likely to be low,

Family studies were done to test the
genetic  hypothesis. In two Black
families (Fig. 2, A and B) parents with
the two putative homozygous pheno-
types for the basic parotid proteins
(1-1 X 2-2) had nine children, all with
the expected heterozygous phenotype.
In two families (Fig. 2), one Black
(C) and the other Caucasian (D), par-
ents with the common homozygous and
heterozygous phenotypes (1-1 X 1-2)
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Family A l Family B

A
D000 06O ﬁ

Family C Family D

T eh353 6052

Fig. 2. Inheritance of parotid basic pro-
tein variants. Families were not randomly
chosen but were selected because a mem-
ber possessed a variant phenotype. Open,
filled, and half-filled symbols represent
phenotypes 1-1, 2-2, and 1-2, respectively.
NT indicates saliva not tested. Families
A, B, and C are Black; Family D is
Caucasian.

had four children, two with each par-
ental phenotype. In two other branches
of family D, both parents possessed the
common homozygous phenotype (1-1)
and all their five children were of the
same common type. A single Caucasian
family (D) in which the variant pheno-
type was observed was of Scotch-
English-Welsh  background, and its
members were unaware of any Black
ancestors. These data are consistent
with a simple pattern of inheritance
with two alleles (Pb? and Pb2?) at a
single autosomal locus.

The initial data on blood and saliva
groups from families A, B, C, and D
(Fig. 2) were provided by Dr. Wilma
Bias (Immunogenetics Laboratory, Bal-
timore City Hospital, Baltimore, Md.).
There was no obvious one-to-one cor-
respondence between the basic parotid
protein phenotypes and the phenotypes
observed in the following genetic sys-
tems: ABO, Rh, MNS’, Kell, Kidd,
Lutheran, Duffy, Lewis, secretor, hap-
toglobin, transferrin,  group-specific
components, and hemoglobin (beta-
chain determinant). These data indi-
cated nonidentity of the genes deter-
mining the above traits and those de-
termining the parotid basic protein poly-
morphism.

This polymorphism of the parotid
basic proteins should prove useful for
genetic research, since the frequency
of this polymorphism, which appears
relatively restricted to Blacks, is high.
Other genetic markers on red blood cells
which are present in high frequency
and are known to be virtually restricted
to Blacks include Fy (a-b-), antigen
V and Js* (5).

EDWIN A. AZEN
Department of Medicine,
University of Wisconsin,
Madison 53706
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