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Females can carry sex-linked genetic

disorders.
* Males (XY) express all of their sex linked genes.

* Expression of the disorder depends on which parent
carries the allele and the sex of the child.
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A pedigree is a chart for tracing genes in a family.

* Phenotypes are used to infer genotypes on a
pedigree.

¢ Autosomal genes show different patterns on a
pedigree than sex-linked genes.
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« If the phenotype is more common in males, the
gene is likely sex-linked.
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Several methods help map human
chromosomes.

* A karyotype is a picture of all chromosomes in a cell.

« Karyotypes can show changes in chromosomes.
— deletion of part of a chromosome or loss of a
chromosome
— large changes in chromosomes

— extra chromosomes or duplication of part of a
chromosome
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It is sometimes possible to work out the genotypes of parents and
to track the inheritance of an allele by studying family trees

O =normal female ‘ = affected female

D = normal male - = affected male
D_O Parents have normal phenotypes
but produce
an affected child

For this to happen, both parents must have heterozygous
genotypes (Nn) for the characteristic
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AA aa If one of the parents is homozygous
for a dominant allele, all the children
will be affected
If one parent is heterozygous for a
Aa aa dominant allele anq the other‘ is
homozygous recessive, there is a
chance that half their children will
be affected
Aa Aa If both parents are heterozygous for

a recessive allele, there is a chance
that one in four of their children
will be affected
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cystic fibrosis

What can you deduce about the genotypes of the
grandparents from this family tree?
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Cystic fibrosis is caused by a recessive gene
O remale
° :::,:, i i An affected person must therefore have the genotype nn
[ male
I Mole with trait or disease Since neither of the grandparents is affected, they must be either
! r\Hnrimnlal lines indicate matings. NN or Nn genotypes

Vertical lines indicate offspring
(arranged from left to right in

orger of their birth). e If they were both NN, none of their children or grandchildren could
This pedigree for cysic ibrosis (CF) be affected
] shows that each of the two affected
individuals in the sixth generation h;s )
unaffected parents. Note that a cystic If one was Nn and the other NN, then there is a chance that
= fibiasis allele from the first generation . R .
passed unexpressed through the next 50% of their children could be carriers Nn
four generations. Marriages within the

family during those four generations.
resulted in affected individuals who had . . . .
two copies of the recessive disease If one of the carriers marries another carrier, there is a

Lol 1in 4 chance of their having an affected child

The genotypes of the grand parents must be either both Nn or one
NN and the other Nn

For each relative, try to write down as many of these items as possible:

HOW to Prepa re a Famlly Tree * Age or date of birth (and, for all family members who have passed on,

age at death and cause of death). When the information is unavailable,
write down your best guess (i.e. “40’s”).

. . . L ¢ Medical problems such as:
Begin with a pedigree chart containing: _ Cancerp
* Yourself — Heart disease
. — Diabetes
* Your brothers and sisters _ Asthma
e Your children — Mental illness
— High blood pressure
* Your parents — Stroke
— Kidney disease
) ) — Alcoholism
Then go back a generation at a time. Include: — Others : Note the ages at which the conditions occurred. Did Uncle Pete have his heart
. attack at age 42 or age 88? Did your mother develop diabetes in childhood or as an
* Nieces and nephews adult?

Birth defects such as spina bifida, cleft lip, heart defects, others.

Learning problems, mental retardation.

Vision loss/hearing loss at a young age (remember to record the age it began).

For family members with known medical problems, jot down if they smoked, their diet
and exercise habits, and if they were overweight. (for example, you could note that your

brother John, who had a heart attack at age 40, weighs 300 Ibs and smokes 2 packs a
day).

¢ Aunts and uncles
¢ Grandparents
* Cousins

http://www.nsgc.org/consumer/familytree/index.cfm
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