Part 2: Heredity and
Mendelian Genetics
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Mendel's Second Experiment:
A Dihybrid Cross

Mendel's second major experiment
involved the crossing of

Mendel wanted to discover if the

(i.e. Did pea colour influence pea
shape?)



Once again Mendel crossed
that were

dihybrid cross
round yellow X wrinkled green

This time he

o X @ observed __

round yellow ’ wrinkled green

F-| all round

V yellow



The Determination of Gametes for a
Dihybrid Cross.

When generating the possible gametes for a
, one must predict the

. If the F1
generation are , then each parent can
each produce

The possible gametic alleles:

Each hybrid F1 individual has the
genotype:
The possible gametic alleles are:




Nine different genotypes and four
different phenotypes result from a
dihybrid cross of F1 plants.



Mendel discovered that all of the F1
generation

Mendel then crossed the F1 generation and
discovered that the

. The F2

generations of other also
showed this ratio.




Of the 551 plants in Mendel’s F2
generation, he observed the following
traits:



Mendel’s Law of Independent
Assortment

The inheritance of alleles for one trait
the inheritance of alleles

for .

This means that the combination of alleles in
the offspring .
(i.e. they sort )













Mono and Dihybrid Cross Assignment Coming Soon!



Beyond Mendel’s Laws

Although his research and examination of
patterns of inheritance in the pea plant was
revolutionary in genetics;

There are three other mechanisms of
Inheritance we will discuss In this
course.




Incomplete Dominance

Not all traits are or
as Mendel suggested.

Some traits are  that is,

there can be an of a

particular trait when the genotype is




The snapdragon flower is incompletely
dominant for flower colour.

are required for a red flower

l.e.
are required for a

white flower i.e.
of alleles is
required for a pink flower i.e.




Incomplete Dominance in the
Snapdragon Flower






Co-dominant Inheritance

In some cases for a trait
may
Such alleles are said to be

because both alleles are

Shorthorn cattle have the mechanism of
co-dominant inheritance for their coat

colour.
The expression of occurs and
there Is .
The red coat alleles are:
(called * ")
The coat alleles are:

The coat alleles are:










Multiple Allelic Inheritance

For some traits more than

Although a single individual cannot have
more than for each trait,
different individuals can have

Human blood types have multiple
allele inheritance.



Table 1: Dominance Hierarchy and Symbols for Eye Colour in Drosophila

Phenotype Genotypes Dominant over
wild type E'E' F'E2 E'E3, E'EY apricot, honey, white
apricot EZEZ FIE3 EZES honey, white

honey B3, Bt white

white E*ES

Sample Problem

What is the phenotypic ratio of the offspring from the mating of the following

Drosophila?

E'E* (wild-type eye colour) x E°E’ (apricot eye colour)



Sex Linkage - Xand Y

Some traits are inherited from

This iIs known as
Inheritance.

dre sex-

linked traits.

A male with hemophilia mates with a woman with no
hemophiliac gene. What is the probability of producing sons
or daughters who have hemophilia”



Pedigree Charts

Pedigree analysis is useful when the

A pedigree chart can be used to trace the

A pedigree chart contains a

Pedigree Symbols

| male identical
.|’ —{ twins
( female
) fraternal
( twins (females)

( mating
s . . affected
_ individuals
I ( Roman numerals
symbolize ——
I ]  denerations. ‘ ._ heterozygotes
11 ( | Arabic numbers symbolize for autpsumal
: 2 3 individuals within a given recessive
generation.

Birth order within each group of offspring 1s drawn left to right,
oldest to youngest.



Sample Pedigree

II

111




Pedigree chart that shows a family with the

! trait of shortsightedness. The allele for short-
sightedness (5] is dominant over the allele
for normal vision (s).
11
111 ?



