Pedigree Scenarios

adapted from nimitz120.wikispaces.com/file/view/Scenarios+for+pedigree+lab.doc


Scenario I

The great-great maternal grandmother of a boy was a carrier for color-blindness, an X-linked disorder. His great uncle on his mother’s side was colorblind but this great uncle’s father was unaffected. The boy’s mother has 2 brothers (1 colorblind, 1 unaffected) and 1 sister (unaffected). The boy’s grandmother on his mother’s side had 1 brother who was colorblind and 3 sisters. Two of these sisters were unaffected and one was a carrier. The boy’s great grandmother on his mother’s side had 4 sisters. The boy has one unaffected sister and he is colorblind. What is the probability of the boy’s sons being colorblind if he marries a non-carrier? 

Scenario II

An unaffected man marries a woman who is a carrier for Duchenne Muscular Dystrophy, which is attributed to an X-linked gene. They have four children, one with Duchenne, one carrier daughter and a daughter and son who are unaffected.  The child with Duchenne Muscular Dystrophy dies in childhood. The carrier daughter marries and has three children of her own, two of which are carriers and one of which is unaffected. What is the most likely sex of these two carrier children given the fact that they are unaffected by the X-linked gene? 

Scenario III

Heather has “short fingers” (brachydactyly).  She has two older brothers who are identical twins; both have short fingers.  Heather’s two younger sisters have normal fingers.  Heather’s mother has normal fingers, and her father has short fingers.  Heather’s paternal grandmother has short fingers; her paternal grandfather, who is now deceased, had normal fingers.  Both of Heather’s maternal grandparents have normal fingers.  Heather marries Tom, who has normal fingers; they adopt a son named Jeffrey who has normal fingers.  Jeffrey’s biological parents both have normal fingers.  After adopting Jeffrey, Heather and Tom produce two children:  an older daughter with short fingers and a younger son with normal fingers. What is the most likely mode of inheritance for short fingers in this family? If Heather and Tom had another biological child, what is the probability that this child will have short fingers?

Scenario IV

The father of a woman’s child is a man whose maternal grandmother suffered from hemophilia and whose maternal grandfather he did not know. The man’s mother suffered from hemophilia but his father did not. The couple was only together for one day when the man died tragically in a car accident. The woman’s paternal grandmother suffered from hemophilia and the woman’s father did too. Her mother did not but she had one brother who did and one brother who did not. The brother who did not went on to marry and have a son who suffered from hemophilia. The woman does not suffer from hemophilia but has found herself pregnant with her late husband’s child. What is the probability that her child will suffer from hemophilia?
Scenario V

A father carries the recessive allele for diabetes and a mother does not. They have two children, a daughter and a son. The daughter does not suffer from diabetes and marries a man who does not carry the gene for diabetes. They have one child, a girl who is a carrier. The son is a carrier and marries a diabetic woman and they have a boy and a girl, both who suffer from diabetes. If the daughter marries a normal man whose mother was diabetic and whose father was as well what is the probability that they will produce children that WILL NOT HAVE DIABETES. 

Scenario VI

A father has blood type A and a mother has blood type AB. They have 3 children, a son with blood type A, another son with blood type AB, and a daughter with blood type B. The daughter then marries a man with blood type O and they have a daughter with type O, a son who is type B and another daughter who is type O. The daughter then marries a man with homozygous blood type A and has three children. The first two children are blood type A but the last child is blood type O. Is it possible for the third child to belong to the father?

