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Patterns of
Inheritance

z Mendelian
Genetics

Heredity
z Passing on a physical characteristic

to future generations
– Eye color, ear shape, diseases, feather color

vChildren resemble their parents.

vChildren are not identical to their
parents.

Some things you probably already know about heredity

Genes
z Discrete hereditary units that

determine physical traits
–Segments of DNA coding for protein

z Genetics
–The study of the transmission of

inheritable traits

v Genes are carried on chromosomes.

vMost eukaryotes are diploid. (have 2
copies of each chromosome).

v Genes are sequences of DNA that code
for proteins (or at least for RNA).

vMutations happen.

v There is variation in populations.

v Sex makes new combinations of
variations.

Some things you already know about genes

Terminology

z Genetic locus: site on a
chromosome where a
gene is located

z Allele: variation of same
gene carried on
homologous pairs of
chromosomes

A

B

a

b

Paired allelesPaired alleles

z Homozygous (AA or aa): paired alleles on
homologous chromosomes are the same

z Heterozygous (Aa): paired alleles are different
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Relationship between alleles
of the same gene

z Dominant: the allele that is
expressed in a heterozygote
(produces physical appearance)

z Recessive: the allele that is
masked in a heterozygote

Genotype: genes carried on
chromosomes

z Genotype: genetic make-up
– Designated by letters
– Dominant gene in upper case letters
– Recessive gene in lower case letters

AA = homozygous dominant
Aa = heterozygous

aa = homozygous recessive

z Phenotype:
physical
manifestation of
genotype
–Brown eyes or

blue eyes

Phenotype vs. Genotype

Gregor Mendel was the first to
study genetics experimentally

z Used pea plants as a
model system

z Developed two major
genetic principles
– Principle of

Segregation

– Principle of
Independent
Assortment

Gregor Mendel, 1822–1884

Peas can be mated by
artificially transferring pollen

Hermaphroditic
flowers

z Stamen: male
parts
– Pollen: carry

male gametes

z Carpel: female
parts
– Ovary: contains

female gametes
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Artificial
fertilization

z Two plants that
are mated are
called a cross

z Resulting peas are
seeds (embryos)
that will mature
into the next
generation

Mendel used monohybrid
crosses to study single traits

z Used pure breeding plants
–Plant is homozygous for all genes

z Mated two individuals that differ
by only one trait
–E.g, purple flowers vs. white flowers

Various pea phenotypes Parental generation

F1: first generation
offspring
(first filial)

F2: second 
generation 
Offspring

(second filial)

Phenotype: flower color

Genotype: PP and pp
Parental cross:

PP X pp

F1: all
heterozygous

F2: genotypic ratio
1 PP : 2 Pp : 1 pp

Recessive phenotype
reappeared in F2 generation




