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Anthropological Significance of Alloalbuminaemia
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INTRODUCTION

Alloalbuminaemia (a term coined by Blum-
berg, 1969) is the presence in human serum of
4 form of albumin distinguishable from normal
serum albumin mainly by charge induced al-
terations in its electrophoretic mobility (Shri-
vastava et al,, 1972),

Since the discovery of firsi case of
alloalbuminasmia in 1955 by Sheulren, more
than 100 genetic varants of the protein bearing
different ethnic and geographical names have
been reponied (Galliano et al | 1990), The iden-
tification has been done either by clinical elec-
trophoresis in the sera of the patients or blood
donors or by genetic screening using a series of
electrophoretic methods. Quite a few among
these have been subjected to structural studies.
The structural analyses conducted on xi-
mately 35 different genetic variants of
gerum albumin have shown most of these vari-
ants to differ from each other by single amino
acid substitutions probably due to i mula-
tions in the gene (Schell and Blumberg,
1977, Fine et al., 1987 and Madison et al.,
1991). Takahashi et al. (1987) and Minchiotti
et al. (1987) have listed about twenty diffe-
rent amino acid substitutions and nucleotide
mutations. These investigations were further
stimulated by the availability of advanced tech-
nology.

Serum albumin polymorphism is very rare
in most human populations but does occur with
a prevalence of more than 5% in certain ethnic
groups, particularly in rorth and south Ameri-
can Indians (Wei et al., 1973; Schell et
al., 1978; Putnam and Takahashi, 1987),

Albumin variants have shown balanced poly-
morphism in certain American Indian groups
for example albumin Maskapi has been reported
to occur with high frequencies (0,.130) in the
Maskapi Indians of Quebec (Johnston et al |
196%; Schell and Bllalul.t;Ecrg. 1977) and a lin-
guistically different nkian speaki le
of eastern United States and Cﬂmﬁrﬁﬁh
Mexico-2 (Melartin et al., 1967) showed P&lxﬂ
morphic frequencies in Pima Indians of the Gi
river community near pheonix, Arizona
(Takahashi et al., 1987b) and albumin B, in
European populations (Earle et al., 1958).

ANTHROPOLOGICAL SIGNIFICANCE
OF IDENTICAL SUBSTITUTIONS IN
ALLOALBUMINS

A number of albumin variants of slow as well
as fast electrophoretic mobilities have been re-
ported in Indian populations,

(1) Ethnic and Geographic Distribution of
Albumin Kashmir; most commonly ob-
served variant in [ndianp_c[ygglaﬁﬂm turned out’
to be albumin Kashmir, structural analy-
ses (Tamoky, 1980) revealed the occurrence of
alterations in cynogen bromide fragment, CB6
in ning nmmﬁaﬂﬁﬁuﬁ ins i.e., albumins
Ropar, Punjab, Kashmir, Vancouver, Birming-
ham, Adana, Lambadi, Manaus [ and Porto
Alegre 1) identified in unrelated individuals of
diverse ethnic origin and living in different con-
tinents. Seven of these clearly have an Asiatic
origin : Ropar (Mehta, 1994), Punjab (Kaur et
al., 1982), Kashmir (Tamoky and Dowding,
1969), Lambadi (Walter et al,, 1980) in north
India, Vancouver (Huss et al., 1988b) and Bir-
mingham (Bradwell et al., 1975) present in un-
related families which migrated from Uttar
Pradesh (U.P.) and Punjab respectively, and
Adana in Turkey. Porto Alegre IT was reporied
from a Brazilian of African/ Caucasian (Portu-
guese) ancestry, whereas racial backround of
Manaus [ iz unclear. The structoral work con-
ducted in seven of these alloalbumins showed
the same amino acid ex & at position 501
where glutamic acid was replaced by lysine.
This substitution 501 Glu—>Lys accounted for
the slow +2 horetic mobility and was
attributable to a point mulation in codon GAG
o AAG.

The presence of same amino acid
in the above mentioned alloalbuming with an
Asiatic origin shows that these inay have arisen
from an aarl}v comiman ancestor in the vicinity
of northern India. Despite the names - Kash-
mir, Birmi . Wanoouwver - each detected
in a different continent, the gene for these
alloalbumins originaled in Asia, Since Kash-
mir, Punjab and Uttar Pradesh are nei ghbouring
states in northern India, Schell and Blumb
(1977) concluded that “albumin kashmir” is
restricted to families of Indo-Dravidian descent,
but it occurs more ofien than any of the other
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restricted vartants. According to historical and
other information, north of India was repeat-
edly invaded by Afghans, Moghuls, Turks and
Arabs hence it appears reasonable o postulate
that some of the albumin variant genes like al-
bumin Kashmir were introduced during these
invasions or altematively the presence of Kash-
mir like variant i.e. albumin Adana in Turkey
was introduced by the women who were taken
away from the Indian region by the invaders
along with the ‘loot’. The Punjabis themselves
are known to have descended from early Aryan
seiilers who migrated from central Asia, entered
India on the north-western border and estab-
lished themselves in Punjab (Rose, 1970). They
avoided union with other aboriginal pn:lpula—
tions. The albumin Kashmir gene ma

been introduced by this group. These o sl:rva-
tions have tremendous significance with respect
to the criteria for typing albumin variants and
for ethnic and geographic distribution of this
and other variants.

However, the occurrence of Kashmir like
variants in Brazilian pupuhimnsq:pﬂlm hianve
had an independent mutation at the locus for
albumin Eﬁﬂe

(i) Ethnic and Geographic Distribution of
Albumin B: First case of albumin B from India
was reported by Kaur et al. (1982) and was origi-
nally designated as albumin Sirhind. From Eu-
rope a large number of albumin B variants bear-
ing different names such as albumins Oliphant,
Ann Arbor, London, Lubeck, Verona an afew

ones have been found in published
reports. Five cases of albumin B named as al-
bumins Osaka-2 {Aractal., 19907, Magano ( Arai
et al., 1990), Tokyo-1, Shinanomachi-=1 {Arai
etal., 1989a), and gail.ama—l (Araietal, 1989h)
have been reported from Japan and one case
designated as Phnom Penh from Cambodia. All
the variants of B type have been found to have
amino acid substitution site at position 570 with
the replacement of ghutamic acid by lysine (570

Glu = Lys). This substitution accords with a -

change in ¢l horetic mobility of +2 where
the codon GAG 15 changed into AAG with the
replacement of G % A

The apparent presence of albumin B in north
India indicates that this gene is not restricted o
European populations alone as it previously ap-
peared 1o be. It may have been introduced by
the British who first entered India in 1599, In-
dia after 1857 was totally under British rule till
1947, Some population admixture is known to
have occurred during this period. Alternately,

it may have arisen as an independent mutation
in the Indian subcontinent,

Presence of albumin B in European popula-
tiois may also be explained on the basis of con-
sanguinity. In the most extensive study of the
inheritance of albumin B, Frohring in 1985 (c.f,
Arai et al., 198%a) identified it electrophore-
tically in five generations and traced the gene-
alogy of 63 heterozy gous carriers (A/B) to 117
direct ancesiors over 14 generations and four
centuries, Thus albumin B must have appeared
in this kindred before 17th century. The Euro-
pean alloalbuming might in each case be as-
cribed to a common ancestral gene widely dis-
persed, perhaps through the Roman migrations.
This indicated that the albumin B mutation has
ocourred a number of times in different popu-
lations, and it that the site is hyper-
mutable (Arai et al, 1989a). Another possibil-
ity is that certain mutated sites in the albumin
gene are more subject to selection than other
sites.

(i) thmca‘ndﬁmgraphicﬂfﬂribﬂhnaf
Albumin Naskapi: Another le of identi-
cal substlmu-:m is the presence of Maskapi like
variants, which occurs with polymorphic fre-
qul:ncics in north, south and central American
Indian tribes (Schell and Blumberg, 1977), in
Eti Turks designaied as albumin Mersin
(Franklin ct al., 1980b), in Indian populations,
albumin Khanna (Kaur et al., 1982) and in a
gingle Japanese designated as albumin
Komagome-1 (Madison ot al., 1991) all hav-
ing the same amino acid substitution site at

osition 372 where slutamic acid is replaced

¥ Iysine (372 Glu = Lys). The incidence of
Maskapi like variants could be attributed to mu-
tation, that either occurred in an ancient popu-
lation ancestral to both American Indians and
Asian groups like Eti Turks, Indians and Japa-
nese or was introduced by subsequent admix-
ture from descendants of this ancestral popula-
tion. Altematively, the varianis from Asia may
have arisen by ind mutations and thus
bear no direct relationship with these popula-
tion groups, On historical grounds population
admixture is a reasonable explanation.

Modern Turkey was in antiquity part of the
eastern (Byzanting) Roman ire, and histo-
rians of the period have provided extensive
documentation of nearly continuous invasions
of the area by nomadic people of central and
east Asian stock. During the sixth through ninth
centuries, the B ines altematively allied
with and fought with a number of grcups, in-
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chuding the Avars and Ehaears, Inthe 11h, 13th
and 15th centuries, Asia minor was successively
conquered by the Seljuks, Mongols and Otto-
mans, all of whom were of Asian origin (c.f.
Franklin et al,, 1980b). Most of these conquer-
ors were relatively few in number and formed
a ruling elite that was eventually absorbed into

igenous population. The presence of al-
bumin Maskapi may be one of the few detect-
able indicators of gene flow from Asia,

) Ethnic and Geographic Distribution of
Some Orher Variants: Abumin REeading with
amino acid substitution 313 Lys = Asn, is the
second most frequently observed one in Eurp-
pean populations (Tamoky and Lestas, 1964),
Sumlar aming acid substitutions have been
found in albumin Cooperstown (New York),
albumin Tagliacozzo (Italy), albumin Canter-
hmﬂNmZﬂ.lmd}[RE (Sakamoto et al., 1991)
in a case from Sweden reported by Carlson et
al, (1992) and in albumin New Guinea from
New Guinea Indigenes where it approaches
pol hic frequencies.

gume other examples of independent muta-
tions include the amino acid exchange 550 Asp
=» Gly reported in albumin Mexico-2 from
Mexico and also from Sweden (Carlson et al_,
1992) independently. Similarly, amino acid sub-
stitution 365 A =*His has been found in albu-
min Parklands from Mew Zealand (Brennan,
1985) and albumin lowa city-1 from America
iMadison et al., 1991) and presence of amino
acid substitution 563 Asp—> Asn in albumin
Fukuoka-1 and albumin Ube-1 from Japan and
in albumin Paris-2 from Europe.

A similar case of having same amino acid
exchange at position 376 Ghu=»Gln present in
albumin Tochigi from Japan and a single case
having same substitution have been reported
from Sweden, All these examples indicate in-

endent mutations.

fv) Ethnic and Geographic Distribution of
some Rexiricted Varianis: A number of
Alloalbumins restricted to particular ethnic
group or geographic region have been found in
Italy, Torino, Vibo Valentia, Roma, Vanves,
Redhill, Castel di Sangro, Milano fast, Catania,
IRE2? , Herbomn, Sondrio and Venezia, Among
these, Veneria, Catania and Milano fast have
been detected in a number of unrelated subjects,
These varianis are almosi entirely segregated
tc specific regions, and may be attributed to
isolation in the past,

The presence of homozygotes for albumins
Venezia, Catania and Milano fast suggests a
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founder principle or genetic drift within a re-
stricted population. Indeed, homozygotes for
alloalbumins arc rarc except in certain north
American Indian iribes that exhibit a polymor-
phism (Takahashi et al., 1987a), or in the mini-
mally admixed south American Indian tribes
that have “private variants” (Takahashi et al |
1987¢). Three Amerindian mutants, Y anomama,
Maku and Mexico, characterised by structural
study, have not been detected in other racial
?'uu:gs but Oriximina and Mura-1 have been
to have similar substitution as in Maku
ie. 541 Lys = Glu and one case of albumin
Mexico has been ¢ ed from Sweden having
the same amino acid substitution localized at
position 550 Asp = Gly as in albumin Mexico.
Similarly a set of albumin variants detected
in Japanese i.e. albumin Magasaki-1, MNii-
gata, Magasaki-2, Magasaki-3, Hiroshima-1,
Hiroshima-2, Komagome-2, Osaka-1, Nagoya,
have not been detected in other racial groups.
Based on the results of extensive electrophoretic
surveys with several pH systems in both Japan
and Italy, we conclude that at least, in these
countrizs theres is no evidence of overlapping
in the incidence of these sets of alloalbumins,
Substitution, 358 Glu =*Lys in Porto Alegre-1
and Coari-I have been reported only from Bra-
2l and not from any where else.

KEY WORDS Aloatwiminasms Amino-ackd Subsiiitions.

ABSTRALCT Tlmn:mn[pnuﬂ. nmaticns ai the aame
sle in the albumin molecule in widely different

groups prampled us io trace the arigin and affinities of the
variants concemed and draw conclusions about their antheo-
palogical significance,
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