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Mendel’s Techniques and Methodology:

1) He chose inbred lines with contrasting traits.
= true breeding = 
homozygous

2) Performed controlled 
crosses, avoided 
contamination.

Parental 
Generation

F1 (Filial) 
Generation

3) Made 
reciprocal 
crosses.

4) Followed pedigrees for 
multiple generations and 
kept recordskept records.

Question: Would you expect the 
F1 progeny to be identical (A) to 
each other or vary and be different 
(B) from each other?

Mendel then followed these to the next generation:  F1 x F1  →F2

P1 X P2

Round X Wrinkled

F1 Round

Conclusions?

Traits like Round 
and Wrinkled Seed 
were retained in

F1 x F1 (Selfed) =  F2 
seed

were retained in 
crosses.

Clearly not 
“blending 
inheritance.”

Patterns emerged.
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F2 ratio 3:1

Mendel’s Results from 7 
traits

Next step?  Thinking!!

F2 ratio 3:1

One trait of pair 
“dominated”

Crosses, terminology, postulates and 
predictions:

1) Unit factors in pairs

3) Segregation

2) Dominance

Axial Female Terminal Male

1) Unit factors in 
pairs

Axial 2) Dominance

3) S ti3) Segregation

What would happen if female 
was aa and male was AA?3/4 Axial (A_): 1/4 Terminal (aa)

Mendel also performed a second type of cross; now call Test 
Cross to distinguish homozygotes from heterozygotes in the 
dominant class.

Only two types of crosses will segregate: Dd x Dd or Dd x 
dd

Phenotypic Ratios:    3:1 1:1

With Test Cross, Genotype = Phenotype
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Mendel also looked 
at several traits at 
the same time.

Purple and Yellow 
segregates 3:1

Full and Shrunken

Segregates 3:1

Mendel’s 4th Rule

Independent 
Assortment

Multiple Factors:

Purple and Yellow

3:1

Full and Shrunken

3:1
What would be the 
phenotypic ratio of 
the 2 traits 

?together?
¾ Pur ¼ Yel

¾ Full 9/16 3/16

¼ Shr 3/16 1/16

¾ Pur ¼ Yel

¾ Full 9/16 3/16

¼ Shr 3/16 1/16
Do the kernels on this 
cob fit this expectation?cob fit this expectation?

I count 95 kernels
Expect¾ Pur ¼ Yel

¾ Full 53 18

¼ Shr 18 6

Obs. ¾ Pur ¼ Yel

¾ Full 53 15

¼ Shr 21 6

Inbred lines for both traits.

Which factors, alleles, 
are dominant?

Mendel observed 
these ratios in the F2

Note that each individual trait still segregates 3:1
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Results were the same for the 
reciprocal crosses. Female x Male

Male x Female
and for the cross with traits in 
reverse combinations.

Where did the 
9:3:3:1 ratio come 
from?

You can find this 
ratio by looking at 
one trait at a timeone trait at a time.

You can also 
analyze the traits 
together.

Mendel: unit factors 
are in pairs and they p y
segregate with one 
and only one to 
each gamete.

Each needs W or w 
and G or g.

What can you (and 
Mendel) draw from this 3 
generation experiment?

1) Not blending

2) One variant of a trait is 
“masked” (recessive) 

G_ = Yellow
gg = green( )

when in the presence of 
the other (dominant).

Note: let’s define the 
dominant trait with 
“CAPITAL” and the 
recessive with “lower 
case”.  

gg g
W_ = Round
ww = wrinkled

3) Mendel assumed the 
simplest model, there are 
two copies of each gene in 
everyone and only one is 
passed to offspring

What are the genotypic ratios?
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To analyze two 
traits at a time you 
need a 4x4 
Punnet square

More traits and more complicated analyses.

If you wanted to follow 3 traits segregating, how would 
your Punnett Square look?

Segregation of a triple heterozygote AaBbCc x 
AaBbCc

C_B A_B_C

A_

a
a

cc

B_

bb

_

bb

_

a bb

Female Male

gg ww GGWW
Green Yellow
W i kl R d

Let’s put Mendel’s genes 
back on chromosomes

red (gw)   X blue (GW)

Wrinkle Round

gametes

(gw)   X (GW)

F1 is GgWw

What’s the chance that an 
offspring of this F1 (2N = 4) will 
be formed from a gamete just 
like the one its mom supplied?

What’s the chance that you 
would?
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Boston Globe 
Science 
Section

What is wrong 
with this 
picture??

Expansion of Mendel’s Ideas.  Application of genetics to 

Mendel completed 7 years of work (33,550 plants) in 1865 

In 1900 Correns, DeVries and Tschermack “rediscovered” it.

other species.

Alfred Garrod (1902, 1909) Inborn Errors of Metabolism

He applied Mendel’s ideas to heritable diseases in 
humans.

Example of Alkaptonuria.

Analysis requires the use of pedigrees since it is not 
possible to make experimental crosses with large families 
in humans.

Why can’t this pedigree 
represent a dominant 
trait?

One 
tparent 

would 
have to 
show the 
trait.

These traits present in 
human populations are also 
present in most other animal 
populations
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Could this pedigree indicate 
dominant inheritance of the 
trait?

No, one of 
these parentsthese parents 
would have to 
show the 
trait!!!

Achondroplasia

The trait in this pedigree behaves like a typical 
dominant, but could it be recessive based on the 
information given?

Recessive can not be excluded! If we alter the pedigree by 
making II 7 have the trait, 
we can now exclude 
recessive as a mode of 
inheritance!

Aaaa
inheritance!

aa aaAa AaAA Aa aa

You could also change Aa to aa, and aa to Aa and show that 
the pedigree works as a recessive trait


