
Sex determination in human

THE SEX OF AN INDIVIDUAL IS DETERMINED BY A SPECIAL TYPE OF 
CHROMOSOMES CALLED SEX CHROMOSOMES.

- USUALLY ONE OR TWO OF THESE SEX CHROMOSOMES EXIST IN EACH 
CELL OF THE INDIVIDUAL, AND THE REST OF THE CHROMOSOMES ARE 
CALLED AUTOSOMES (SOMATIC CHROMOSOMES).

IN THE PAST, IT WAS THOUGHT THAT WOMAN CONTROLS THE SEX OF 
HER FETUS, BUT WHEN SCIENTISTS

DISCOVERED SEX CHROMOSOMES, THEY DISCOVERED THAT MAN 
CONTROLS THE SEX OF THE FETUS (NOT WOMAN)

- IN THE NUCLEUS OF HUMAN SOMATIC CELLS, THERE ARE 23 PAIRS OF 
CHROMOSOMES (46 CHROMOSOMES).
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The cells in the female 

human

The cells in the male 

human

Chromosomal structure 44+xx 44+xy

No. of autosomes 44 44

No. of sex chromosomes 2 2

Types of sex chromosomes XX

symmetric (identical)

Xy

asymmetric (not identical)

The gonads ovaries Testes

Gametes Ova

Produced by meiotic 

division

of the ovaries.

sperm

Produced by meiotic 

division

of the testes

Chromosomal structure of 

gametes

All is (22+x) (22+x) (22+y)





Compare between the sex chromosome X 
and the sex chromosome Y:

Chromosome (X) Chromosome (Y)

size long short

genes Carries other genes 

that have no 
relation to sex

or sexual 
development

Does not carry other 

genes than those of 
sex determination in 

mammals



genes responsible for sex determination

 The genes responsible for sex determination and carried on the sex 

chromosomes X, and Y act only in the first months of Human embryonic 
development:

 - After six weeks from the beginning of pregnancy, the embryo begins the 
production of male hormones if the Y chromosome is present. These 

hormones induce the gonad tissues (which are undifferentiated) to produce 
testes, then the rest of the male genital organs is differentiated.

 - After 12 weeks from the beginning of pregnancy, if the embryo does not 
contain the Y chromosome, the embryo begins to form ovaries, then the rest 

of the rest of the female genital organs is differentiated.



Sex determination

The chromosome (Y):

is a main constituent of sex determination.

- If the chromosome Y is present, the 
individual will be a male.

- If it is absent, the individual will be a 
female.

- There is no one single case in Man or 
other mammals

that lack the sex chromosome X, since life 
requires at least one of such chromosome.

The chromosome Y is not essential for life, 
since females don’t have it.



other systems of sex determination in livings

: Example: Sex determination in turtles, 

depending on temperature, as:

 - The eggs that were laid near the 
soil surface with high temperature 
hatch to females.

 - The eggs that were laid away from 
the soil surface with low temperature 

hatch to males.



Abnormal cases of number of 
chromosomes in Humans

 Abnormality in number of chromosomes: Reasons:

 - Sometimes, during meiosis for gamete formation, mistakes 

take place.

 - Sex chromosomes are not equally distributed, This leads to 

abnormal cases, where: - In some rare cases, the two sex 
chromosomes adhere closely to each other during meiosis 

and do not separate, This leads to the presence of the two 

X chromosomes in one ovum and the absence of the X 

chromosome from the other.



Abnormal ova



22+x

22+0

22+XX

22+Y

44+xxx

44+xxy

44+xo

44+y0



Klinefelter syndrome



22+XX 22+Y

44+XXY

Abnormal ova

XX



1- Klinefelter's syndrome (44+XXY)
Chromosomal structure 44+XXY

No. of chromosomes 47

SEX Male (due to the presence of (Y) chromosome

The defective chromosomes Sex chromosomes

reason The fertilization of an abnormal ovum (22 + XX) having two 

X chromosomes by a normal sperm having Y 
chromosome (22 + Y)

Reasons of disturbance The extra X chromosome leads to a disturbance in the 

balance of the sex determining genes where the female 
genes that carried on the extra X chromosome express 

themselves in someway

symptoms A sterile male due to the absence of sperm generating 

cells in his testes. Tallness. Appearance of some feminine 
characters, such as the growth of the breast´s size.



Turner syndrome



22+o 22+x

(44+xo)



2- Turner's syndrome
Chromosomal structure 44+X0

No. of chromosomes 45

The defective chromosomes Sex chromosomes

reason The fertilization of an abnormal ovum (22 + O), 
having no X chromosome, by a normal sperm 
having X chromosome (22 + X)

Reason of disturbance The lackage of X chromosome including the 
genes of unsexual characters that carried on it, 
leading to the production of a female with 
several deformation

symptoms A female who does not reach puberty, due to 
the lack of sufficient amount of hormones. 
Shortness. The presence of some congenital 
defects in the heart and the kidneys.



Note
there is an abnormal case called(polyploidy)result from the 

fertilization of ab abnormal ovum(22+xx) with a normal sperm(22+x)
so , the result individual is(44+xxx)



Down's syndrome



Down's syndrome
Chromosomal structure The males: 45 + XY

The females: 45 + XX

N0, of chromosomes 47

sex Male or female

The defective chromosomes Somatic chromosomes (autosomes)

reason The fertilization of a normal gamete by an 
abnormal gamete (ovum or sperm) which carries 

a pair of chromosomes no. (21)

Reason of disturbance The presence of three copies of the chromosome 
no. (21).



Symptoms
of Down syndrome

- Growth retardation - Oval face

- - Mental retardation. - Shortness

- - The back of head is flat. - Convex 
eyes. - Small ears. - Short fingers and 
toes




