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Chapter 7

DNA Detective:
Extensions of Mendelism, Sex Linkage,

Pedigree Analysis, and DNA Fingerprinting
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7.1 Extension of Mendelian Genetics

• Patterns of inheritance that are not straightforward

are called extensions of Mendelian genetics

• When the offspring of two different parents has a

phenotype that is unlike either parent

– the trait is said to display incomplete dominance
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Extension of Mendelian Genetics

• Polygenic

– traits that are controlled by many genes

– Most human traits

• Predicting inheritance is more difficult for polygenic

traits

– especially when the environmental also influences
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Extension of Mendelian Genetics

Two other extensions are:

– Codominance

• both alleles are expressed

– Multiple allelism

• there are more than two allele options for the gene

• These extensions are used in the ABO blood

system of blood typing
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Extension of Mendelian Genetics

Essay 7.1

• Codominance:

– If you are blood type AB, you have one allele for

A and one allele for B

– Both are seen in the codominant phenotype

• A does not mask B and B does not mask A
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Extension of Mendelian Genetics/Essay 7.1

• Multiple allelism:

– There are 3 options for alleles in ABO blood types
• IA, IB, and i

– There are 3 options but each person only has 2 alleles
• Each person only has a pair or 2 chromosomes that carry the

gene for blood type

• IAIA    - blood type A

• IAi     -  blood type A

• IBIB   -   blood type B

• IBi     -  blood type B

• IAIB   -   blood type AB

•  ii       -  blood type O
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Extension of Mendelian Genetics/Essay 7.1

• Inheritance of the Rh factor of the red blood cells is
determined by two alleles that show complete
dominance

• If your blood type is A negative
– You can be IA IA - - or IA i - -

• If your blood type is A positive
– You can be IA IA + - or IA IA + + or  IA i + - or IA i + +

• Blood typing can only show that two people may be
related or that they are not related
– Can sometimes be used to exclude men in a paternity suit
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Extension of Mendelian Genetics

another exampole of multiple allelism
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Extension of Mendelian Genetics

• The Singed gene in drosophila an example of

pleiotropy

– the ability of one gene to affect at least 2 different

functions
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7.2 Sex Determination and Sex Linkage

• Some genes are on the X chromosome and are

inherited in a specific manner

• In humans, sex determination involves the X and

Y chromosomes

• There are two types of sex chromosomes in

humans: X  and Y

– If you have  XX  you are female

– If you have XY  you are male
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• All egg cells contain

– an X chromosome

• Sperm cells can either

contain

– an X or a Y chromosome

• Fathers determine the sex

of the offspring

Sex Determination
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Meiosis and Sex Chromosomes

• Sometimes the sex chromosomes do not separate

during meiosis

• This is called nondisjunction and can occur in

either meiosis I or meiosis II

– Just like it can happen for autosomes

– In females, both X chromosomes go to one cell

– In males, X and Y chromosomes go to one cell
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Sex Chromosomes and Nondisjunction
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Sex Chromosomes and Nondisjunction

XYY syndrome
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Sex Linkage

• The genes on the X or Y chromosomes are called

sex-linked genes

• Genes on X are called “X-linked,” while those on Y

are called “Y-linked”

• The X chromosome is much larger and carries far

more genetic information
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X-Linked Genes

• Males inherit their X chromosomes from their
mothers

• Males get the Y chromosome from their fathers

• Males only have one X chromosome
– they are more likely to suffer from recessive X-linked

diseases or traits

– Only have one x; if it has the disease allele, he has the
disease

• Like hemophilia

• Like pattern baldness
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X-Linked Genes

• Females get one X chromosome from each parent
–  have two copies

– are less likely to suffer from X-linked recessive diseases
• Both X’s have to have disease allele for female to have disease

•

• Females can be carriers of disease
– They are not affected because they have one allele of a

recessive trait

– Need two alleles of a recessive trait to have disease

• and pass the disease on to offspring, especially
sons
– Because they only have one X chromosome
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X-Linked Genes
• There are several other X-linked traits in humans


