ALLELE
» Allele is the short form of allelomorph, a term used by
Bateson to denote alternative characters in Mendelien
genetics, The term also refers to different forms of a
gene occupying a particular locus on a chromosome.
Alleles are symbolised by one or more letters, often
with appropriste superseripts. Thus y*, y end y°P°
represent alleles which respectively cause the eye
colour of Drosophila to be red, white or chocolate.
The allele most commonly found in a species is called
the wild type allele, It is designated by the
superscript 4, A diploid individual may carry twe
different alleles of a gene. With e combination of a
wild type and a mtant allele, the orgeniem usually
has a normal lppoarmo; The wild type allele ie then,
said to be dominant and the mutant allcle recessive.
Semetimes mutent elleles are dominant or partially
dominant. Symbols for dominant alleles begin with
capital letters.

Structure. 4 gene is a segment of mucleie acid,
commonly DNA (deoxyribomucleic acid) but in certain
viruses, RNA (ribormeleic acid). The sequence of four
different nucleotides in DNA determines the arrangement
of amino acids in a protein specified by this gene
(see genetic code). Mutant alleles differ from wild
type in one or more nucleotide residues, New alleles
arise by substitution, addition, deletion or



rearrangement of base pairs in the wild type sequence.
An average gene conteins severasl hundred nuclectides
and alleles may carry mutational alterations at
different sites (hetercalleles) or the seme site
(iscslleles). In celle cortaining allelic mutations at
non-identical sites, recombination occasionally gives
rige to wild type alleles. Recombination between
alleles can be used to analyse the fine-structure of

a gene.

Punction. The function of an allele may be
examined at the level of its primary product or
through its effect on the organisms phenotype.
Geneticists study interactions between different
alleles in order to gain information about gene
activity., Alleles that lack gene activity are celled
gmorphiec vhile those with reduced levels of activity

are called hypomorphic.
Certain mutations lead to substitution of one

‘amino acid in the polypeptide by encther, making the
resulting protein non-functional. The mitant genes,
producing inactive polypeptides, are called "missense”
alleles. The gene Hb in humans determines the
structure of haemoglobin, the protein which carries
oxygen in the blood stream. A series of mutant
alleles produce haemoglobins with unusual emino acids
| at particular positions. Persons carrying these
alleles suffer from sickle cell anaemia. In the case



of "nonsense" alleles the formation of complete
polypeptide chain is interrupted.

The functional relationship of two mutant alleles
can be studied by examining a hybrid carrying these
alleles. Coneider two homozygous m:tants'ﬁ‘ and '%
with identical phenotypes. If the alleles belong to
differert genes, the genotype of the hybrid progeny
will be % 5 —5; + The missing functions of genes
p1 end g2 will be provided by the wild type slleles m1'
and p2" and the hybrid will be phenotypicelly normal.
The mutant alleles, in this case, are said to
compl ement each other. If the hybrid has a mutant
phenotype, the alleles must belong to the same
functional unit and the genotype is %. Failure of
complemertation is the standard genetic test of
functional alleliem. Recently it haes been found that
a stretch of DNA can specify more than one protein.
One would expect to find, in such genes, some alleles
vh:lﬁh simltaneously fail to complement alleles of
different genes. Sometimes a hybrid -3‘-, carrying
mutant ailolu of the same gene also exhibits normal
function, This is lnown as imtragenic complementation.
Some funetional proteins are aggrepates of more than
one sub-unit. Two missense -1101» can produce
altered polypeptides which polymerise together to form
a biclogically active protein. The defect in one

polypeptide is compensated by the other, Intragenic



complementation is, as a rule, restricted to certain
specific pairs of alleles,

The effect of a mutation can be reversed by
mutations at other loeci called suppressors. A
suppressor may act on certain slleles of a gene but
not on others. Allele-specific suppressors can often
suppress mutations in more than one gene, Gene-
cpec‘.lﬁc gsuppressors suppress all alleles of a given
locus but do not act on other loeci.

Complex loci and pseudoallelism. In micro-

organisms, functionally related genes are often
situated on the chromosome in clusters called operons. .
Genes of an operon function in a coordinated fashion.
Certain mutations of one gene can also block the
expression of other genes in the operon, These mutant
alleles fail to complement mutations in other genes
which must be considered non-allelic. Clustering of
functionally related genes also occurs in higher
orgenisms where such loci have been described as
complex loci. Lack of complementation between
eprarently different genes has been called
peeudoallelism, The distinction between allelism and
pseudoallelism is not always easy to make,

Evolution. Mutant alleles in a population
provide the necessary material for varistion and
natural selection. Altered proteins can be detected
by electrophoresis. Electrophoretic variants of



enzymes are commonly encountered in nstural

popul ations. The enzymes produced by these mutant
alleles are functionally normal and may, in fact,
confer adaptive advantage on the orgenism,
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