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1a, sex is determined by two mechanisms, Namel,

In Drosophi meck
1. Chromosomal theory of sex determination

2 Genic Balance theory ;
1. Chromosomal Theory of Sex Determination

According to chromosomal theory, SEX chromosomes determip, -
the sex of Drosophila. The female has XX chromosomes and it j
homogametic. The male has XY chromosomes and it is hetergg,.
metic.

Drosophila has 4 pairs of chromosomes. Of these 3 pairs are
autosomes and one pair is allosomes (s€X chromosomes).

The male has 3 pairs of autosomes and one pair of sex chromo.
somes. The sex chromosomes are X¥.

The female has 3 pairs of autosomes and one pair of sex chro-
mosomes. The sex chromosomes are XX.

The male produces two types of gametes. One type of gamete |
carries X chromosome and the other type carries ¥ chromosomes.

The female produces only one type of gamete. All the male
gametes carry one X chromosome.

In Drosophila, the male determines the sex of the young ones.
When the X-chromosome carrying sperm fuses with the egg, the young
one is female. When the ¥-chromosome carrying sperm fuses with
the egg, the young one is male.

2. Genic Balance Theory

This theory was formulated by Bridges. According to this theory,
sex is determined by the relative number of X chromosomes and au-
tosomes. It is actually the ratio between the X chromosomes and
autosomes determines the sex.
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Fig.22.5: Inversion loop.

|t brings aboult position effect.

[nversion produces variation and speciation.

4 Tfanslocation
Translocation 1s a chromosomal aberration where noh- ho-

nologous chromosomes exchange segments.
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Fig.22.6: Translocation.
Translocation produces a cross-shaped structure during pairing.
Translocation causes position effect.
Translocation alters the linkage groups.

2. Change in the Number of Chromosomes
Change in the number of chromosomes is called ploidy.
Ploidy may be due to a loss or gain of a chromosome of'a set or

changes in the number of chromosome sets. Based on this, there are
two kinds of ploidy, namely

1. Aneuploidy

2. Euploidy

1. Aneuploidy

~ Aneuploidy is a chromosomal aberration where there is a
gain or loss of one or more chromosomes in a set. Aneuploidy 1s
Laus?;I by non-disjunction of chromosomes. It is of three types,
name
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Trisomy of autosome 15 due to the addition of one chromosome
oany one homqlogous pair Gf?tu_tosame. When a chromosome 18
odto21% pair of autosome, it is called trisomy-21.

Trisomy-2 1 inman causes a syndrome called Down ’s syndrome
o ongolism)- A trisomic man has 47 chromosomes instead 0f46. They

mentally retarded. They have broad face and flat stubby nose.
Trisomy of sex chromosome is due to the addition of one sex
mosome. Whenan X chromosome is added to a man, he has 47
romOSOmMESs, 22AA+XXY. It causes a syndrome called

K;i,,gfeiter ’s syndrome.
2. Euploidy

FEuploidy is a chromosomal aberration involving change in
mber of chromosome sets. Itis of two types, namely

1. Haploidy

2. Polyploidy
1. Haploidy or Monoploidy

The basic set of chromosome in any species is haploid; each
chromosome is represented singly; that is (N) number.

The gametes carry haploid number of chromosomes. During
fertilization the parental chromosomes unite together by the fusion of

etes forming diploid number (2N) of chromosomes.

Sometimes in the life of an animal a set of chromosomes will be
Jost and this leads to haploidy. So some characters which are present
in any parent, will be lost from the resulting individual.

2. Polyploidy

Polyploidy is the condition in which an organism contains more
than the usual two sets of chromosomes. Such animals are said to be
polyploid.

Polyploid organisms may have three, four or more sets of chro-
mosomes and they are called triploids (3N); tetraploids (4N); pen-
taploids (5N); hexaploids (6N) hectaploids (TN); octoploids
(8N); nanaploids (9N); decaploids (10N) and so on.

Polyploidy may be autopolyploidy or allopolyploidy. In au-
topolyploidy, the chromosome sets are derived from the same spe-
cies so no addition of new genes occurs but in allopolyploidy the chro-
mosome sets are derived from distinct species it involves the addition

of new genes hence much variations occur in organisms. These varia-

tions are inherited by the offspring which seem to be different from
their parents.
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23.Chromosomal Aberrations
(Chromosome Abnormalities) -
(Genome Mutation)

Chromosomeé zbnormalities are changes resulting iy
ible alteration of the chromosomes. Most chromosomal ape
tions are produced by misrepair of broken chromosomes, by ;.
proper recombination or by malsegregation of chromosomeg dup,
ing mitosis Or Meiosis. % .

Types of Chromosomal Abnormalities

A chromosomal abnormality present in all celis of the bods
is called constitutional abnormality.If it is present in only certas
cells or Hissues it is called somatic or acquired abnormality. Con
stitutional abnormalities are the result of an abnormal sperm or eg,
or maybe abnormal fertilization or an abnormal event in 4,
early embryo.

An individual with a somatic @bnormality is a mosaic contaip,
ing cells with two different chromosome constitutions, with both
types deriving from the same zygote.

Chromosomal abnormalities, whether constitutional or somatig
mostly fall into two categories: numerical abnormalities and strye.
tural abnormalities. 1

Occasionally, abnormalities have been identified in which chro.
mosomes have the correct number and structure, but represent uns
equal contributions from the two parents.

Numerical Chromosomal Abnormalities

Three classes of numerical chromosomal abnormalities can bg
distinguished. They are polyploidy, aneuploidy and mixoploidy.
Polyploidy j

In human pregnancies, about 3% are triploids. The most usual

cause 1s two sperm fertilizing a single egg (dispermy); sometimes the

cause 1s a diploid gamete. Triploids very seldom survive to term and
the condition is not compatible with life. |







