Sex Determination 

The karyotype of a male and female are different.  

Females have: - 22 pairs of non-sex chromosomes(autosomes)



-   1 pair of sex chromosomes(XX). 

Males have: 
- 22 pairs of non-sex chromosomes(autosomes)

-   1 pair of sex chromosomes(XY).

The sex of the baby is determined by the sperm since it carries both sex chromosomes(X;Y).  The egg carries only the X chromosome.

The probability of having a male or female baby is ½.  

X-Linkage 

Genes on the X chromosome are called X-linked(sex-linked) because they are carried on the X sex chromosome.   

Since the X chromosome is much larger than the Y chromosome, genes on the X chromosome do not have a homologous allele(no counterparts) on the Y chromosome.  

X-linked monohybrid crosses 

When working out X-linked situations, make sure you follow the checklist: 

1.  X and Y chromosomes are shown.

2.  Genes present on the X chromosome are represented by letters e.g. Xh.  h represents

     the recessive gene on the chromosome.  H represent the normal/dominant gene. 

3.  No genes are present on the Y chromosome.

4.  A carrier has the allele for the trait/condition but does not have it. 

Type Example: Haemophilia is a recessive X-linked disease.  If a carrier female is crossed with a normal male, what would be the probability of a child born a haemophiliac? 

Parents 

Carrier ♀ 

x

Normal ♂
Genotype

XHXh


x

    XHY

Gametes

XH or Xh



XH or Y

	
	XH
	Xh

	XH
	XHXH
	XHXh

	Y
	XHY
	XhY


XHXH  ¼ homozygous normal girls.

XHXh  ¼ Heterozygous normal/ haemophiliac carrier girls 
XHY
 ¼ normal boys.

XhY
 ¼ hemizygous haemophiliac boys.

X-linked traits are more common in males than in females.  Most of them are recessive. 

Recessive X-linked traits: haemophilia, Duchenne muscle dystrophy, red/green colour blindness, ichthyosis and diabetes insipidus.  

Pattern of inheritance includes: 

- more males then females have the trait.




- all daughters of afflicted fathers are carriers. 




- afflicted sons have carrier mums. 
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Dominant X-linked traits: peroneal muscle atrophy and hypophosphatemia.

Pattern of inheritance includes: 




- more females than males have the trait.




- all daughters of affected males have the trait.




- an affected male must inherit trait from his mother.
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