Genetics Notes 3

· Dihybrid Crosses

Dihybrid Crosses

A dihybrid cross is a cross between two parents, looking at TWO traits at a time.

Doing the punnett square for dihybrid crosses can be confusing at first, but once again…FOLLOW THE STEPS!

STEPS FOR DOING A DIHYBRID CROSS

1. Read the question completely.

2. Figure out each parent’s genotype.

3. FOIL each parent’s genotypes SEPARATELY to find the gametes. 

4. Put the gametes on a Punnett Square.

5.  Fill in the Punnett Square to find possible offspring.

6. Figure out the genotypic ratio & the phenotypic ratio.

An example dihybrid cross

1.  Read the question completely.

Cross one pea plant that is homozygous dominant for seed shape & homozygous recessive for seed color with another pea plant that is heterozygous for both traits.

TRAITS IN THIS CROSS

Trait #1 is seed shape.  Use R or r


dominant = round



recessive = wrinkled

Trait #2 is seed color.  Use Y or y


dominant = yellow



recessive = green

Dihybrid example continued

2.  Figure out each parent’s genotype.

Parent #1:  

homozygous dominant for seed shape = RR

homozygous recessive for seed color = yy
Parent #2: 

heterozygous for both traits = Rr and Yy
Genotypes in dihybrids

Once you find the genotypes for each parent (for each trait), you can put them together.

Parent #1 = RRyy
Parent #2 = RrYy
The cross is now…      RRyy x RrYy 

Dihybrid example continued

3.  FOIL each parent’s genotypes separately to find the gametes.

FOIL = First, Outside, Inside, Last

Parent #1:  RRyy

F = Ry
O=Ry
I=Ry

L=Ry
Parent #2:  RrYy
F=RY
O=Ry
I=rY

L=ry 
Dihybrid example continued

4.  Put the gametes on a Punnett Square  




Ry
    Ry
 Ry
      Ry
   RY   


Ry

rY


ry
Dihybrid example continued

5.  Fill in the Punnett Square.




Ry
    Ry
 Ry
      Ry

RY   


Ry

rY


ry
Probability in dihybrid crosses

· Figure out the genotypic ratio & the phenotypic ratio. (should add up to 16)

The genotypic ratio is:  4:4:4:4


RRYy 4
 RRyy 4
RrYy 4
Rryy 4

The phenotypic ratio is:  8:8

Round & Yellow 8
Round & green 8

DO ONE ON YOUR OWN…

Cross two pea plants who are both heterozygous for seed shape & seed color.

ANSWER

RrYy  x  RrYy
FOIL:  RY  Ry  rY  ry
(since they are both the same, you don’t have to do it 2 times)

Answer continued

Answer continued

G = 
RRYY  1

P = Round &  Yellow



RRYy  2



9



RrYY  2

      Round & Green



RrYy  4



3



RRyy  1

      Wrinkled & Yellow



Rryy  2



3



rrYY 1

      Wrinkled & Green



rrYy  2



1



rryy  1

1:1:2:2:4:2:2:1:1

9:3:3:1

Mendel’s Laws in Genetics

Mendel came up with 2 laws that are constant in genetics.

1.  The Law of Segregation

2.  The Law of Independent Assortment

The Law of Segregation

“During fertilization, gametes randomly pair to produce four combinations of alleles.”

Example:

Parents = TT x tt
Possibilities for offspring = Tt, Tt, Tt, Tt

These 2 parents have a 100% chance of having offspring that have the genotype Tt and are tall.

The Law of Independent Assortment

“Genes for different traits-like seed shape & seed color-are inherited independently of each other.”

Example:  The cross between 2 parents with the genotype RrYy will not only separate the shape alleles (R & r) and the color alleles (Y & y) but will also separate the “R’s” from the “Y’s”.

WHAT DO THESE 
LAWS MEAN?

The laws of segregation & independent assortment allow for different gene combinations in inherited traits passed on from the parents.

The laws stay true for human genetics, as well as peas, lions, bacteria, etc!

The offspring can look completely different from the parent!  (GENETIC VARIATION!)

