
SEX-LINKED TRAITS
→ CASE DISCOVERER: THOMAS MORGAN.

→ - HE FOUND THAT THE GENES OF SOME SOMATIC TRAITS 

ARE CARRIED ON THE SEX CHROMOSOMES.

→ - HE NAMED THESE TRAITS AS SEX-LINKED TRAITS

→ THEY ARE SOMATIC TRAITS THAT THEIR GENES ARE 

LOCATED ON THE SEX CHROMOSOMES AND THEIR

→ APPEARANCE IS NOT AFFECTED BY THE SEX HORMONES

→ EXAMPLES:

→ 1- IN DROSOPHILA INSECT: EYE COLOUR.

→ 2- IN HUMAN: COLOR BLINDNESS, HAEMOPHILIA,

MUSCLE ATROPHY AND SHORT-SIGHTEDNESS



the inheritance of  Drosophila eye color
experement:

 - Morgan crossed a white-eyed male with a red-eyed female, 
the F1 generation was all red-eyed.

 So that the red colour of  eyes is dominant over the white 
colour of  eyes.

 - By inbreeding the F1 individuals, he got red-eyed and white-
eyed insects in the ratio 3:1.

 However, the white-eyed insects were all males

 Conclusion:

 - Morgan explained the appearance of  white-eyed males in the 
F1 generation by assuming that the gene for the white colour
of  the eye is recessive and the genes of  eye color is carried 
on the sex chromosome X, while the sex chromosome Y does 
not carry the the other allele of  the gene, Thus, the presence 
of  one gene of  the white colour of  eyes is sufficient for males 
to be white-eyed.

 - Morgan called this case sex-linked inheritance to refer to 
traits that are determined by the genes located on the sex 
chromosome X



crossing between white-eyed males, and red-eyed females

Red-eyed female White-eyed male

X R X R X rY

Red-eyed female Red-eyed male

100% Red-eyed insects



By inbreeding F1 individuals, red-eyed insects and white-eyed insects 

appear in the ratio 3:1, where the white color of eyes appears in males only 
as follows

XR X r

XR X r red eye female

XR Y

Red eye
male



Sex-linked character in human

 In Man, the genes of some characters are 
carried on X chromosome, such as the genes of:

 - Color blindness.

 - Haemophilia.

 - Muscle atrophy.

 - Short-sightedness

 In this case:

 - The male has only one gene for each trait, this 
gene is carried on the sex chromosome (X), he 
will inherit this gene for his daughters only.

 - The female has two genes for each trait, one on 
each of the two sex chromosomes (X), she will 
inherit these genes for her daughters and sons



The inheritance of 
Color blindness

 Colour blindness is a case 

causes the inability to 
distinguish the colours, 

especially the red and green 
colours. The gene of colour
blindness is recessive and is 

carried on sex chromosome 
(X). The gene of colour

blindness is symbolized as 
(Xc), while the normale gene 
is (XC)

Normal 
vision

Colour
blinded

No
of,gene

male XC Y No 
carrier 

males

Xc Y Have only 
one gene for 

the trait 

(always 

pure)

female XC XC
(Pure) and 

XC Xc

(carrier

Xc Xc Have two 
genes for the 

trait





Test your eyes Can you see the number in
both the first and second circles



The inheritance of Haemophilia (Blood liquidity

 Haemophilia is a genetic case 
causes blood liquidity, due to 
the absence (lack) of some 
substances that are necessary 
for the blood clotting. The gene 
of haemophilia is recessive 
and is carried on sex 
chromosome (X). The gene of 
haemophilia is symbolized as 
(Xh), while the normale gene is 
(XH)



 Haemophilia is a genetic case causes blood liquidity, due to the 

absence (lack) of some substances that are necessary for the blood 
clotting. The gene of haemophilia is recessive and is carried on sex 

chromosome (X). The gene of haemophilia is symbolized as (Xh), 
while the normale gene is (XH)

Normal blood infected No,of genes

male XH Y 
No carrier males

Xh Y Have only one 
gene for the 

trait (always 

pure)

female XH XH (Pure) and
XH Xh (carrier

Xh Xh Have two genes 
for the trait





Pedigree studies ( indicated that these two characteristics are common among males while they 
are recessive and rarely occur in females.

Sex linkage follows the same system as that seen in case of colour of eyes in Drosophila:

- The female passes these traits to her sons and daughters.

- The sick male passes these traits to his grandsons through his daughters.

- Sons inherit the sex linked gene from their mothers.

- Sex-linked trait (as Colour blindness and Haemophilia) appears in daughters when they gain this 
gene from both parents (this requires that the mother should be a carrier, whereas the father would 
infected).



Sex-influenced traits

 They are genetic traits that their genes are 
carried on somatic chromosomes 
(autosomes)

 not sex chromosomes but the action of 
these genes is influenced by the sex 
hormones that

 are secreted from the gonads of adult 
males and females.

 i.e, The sex of the individual acts to modify 
the dominancy of some traits.

 Examples:

 - Genetic baldness trait in humans.

 – The presence of horns trait in cattles



The inheritance of genetic baldness trait in humans

 Genetic baldness spreads among males of some families more 
than in females.

 - This trait is controlled by a dominant gene which is influenced 
by masculinity (male) hormones

 - This gene causes hair falling.

 - The baldness appears in the male in the presence of one gene 
only due to the presence of male hormones, whereas in females 

it requires the presence of the two genes where the hair of 

the female head falls down.







Sex-limited traits

 They are traits whose appearance is 
constricted (limited) on one sex only, 
due to the difference in sex 
hormones of each sex.

 Examples:

 Milk production trait is limited on 
females only, because they have 
certain sex hormones which help the 
gene to express its effect.

 The ability of birds to lay eggs is 
limited on females only.

 The appearance of beards is limited 
on males only, it is one of the 
secondary sex character in male 
humans.


