Q1 Genetics RNSH 2003

Family has a history of haemophilia A.  Two male members were diagnosed at a young age and died in their teens.  What is the chance that child “?” is affected?

a) <1%

b) 5%

c) 33%

d) 66%

e) 75%
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Thus: we know the grandmother is a carrier as she has an affected son. So, person “?” is only affected if they are X’Y, which is a ¼ chance if the mother is a carrier, which has a chance of ½, hence chance of being affected is 1/8 or 12.5%

Hemophilia A affects 1 in 5000 to 10,000 males; roughly 60 percent have severe disease, with factor VIII activity less than 1 percent of normal.
Hemophilia B affects 1 in 25,000 to 30,000 males; approximately one-half have mild to moderate disease, with factor IX activity greater than 1 percent of normal.

Hemophilia A and B are X-linked recessive disorders, which explains who is likely to bleed and the modes of genetic transmission. These haemophilias occur almost exclusively in a male having one defective copy of the relevant gene on his X chromosome (ie, he is hemizygous for the defect). Because the affected male will transmit a normal Y chromosome to all his sons and an abnormal X chromosome to all his daughters, his sons will not be affected and all of his daughters will be carriers (ie, they are heterozygous for the defect).

Although female carriers have one normal allele, they may experience bleeding symptoms similar to that seen in a patient with "mild" deficiency. Therefore, their care and symptoms should be carefully evaluated. The female carrier will transmit the disorder to one-half of her sons, and one-half of her daughters will be carriers.

