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Human cells have 23 pairs of chromosomes in the nucleus. 
One pair is the sex chromosomes. Males have XY chromosomes. Females have XX sex chromosomes.

1 Draw and complete this table to show different sperm and ova joining. Colour the squares that show females in one colour and those that show males in another.
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2 Some alleles are recessive. They only have an effect in someone who inherits a copy from both parents. 

An exception to this rule is in men when the gene is on the X chromosome. Men only have one X chromosome so it takes only one copy of a faulty allele to have an effect. Girls still need two copies to be affected. We call girls with one allele for the condition carriers because they can pass it on to their children.

Haemophilia and colour-blindness are two examples of diseases carried on the X chromosome.

a Explain why about 1 in 12 males in the UK have some degree of colour-blindness, but very few girls have.

b According to Jewish law, boy babies have their foreskins removed. However, if a boy dies from bleeding following this minor operation, his younger brothers and male cousins are not circumcised. What does this tell you about knowledge of haemophilia when this law was made thousands of years ago?
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c On the family tree above, which of the people are:

(i) haemophiliac
(iii)
possibly carriers of haemophilia

(ii) definitely carriers of haemophilia
(iv)
definitely not affected by haemophilia?
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