SEXUAL REPRODUCTION & GENETICS
I. Mendel
A. Austrian monk trained in biology and mathematics
B. Investigated how traits are inherited
C. Worked with garden peas
1. Easy to cultivate
2. Produce large numbers of offspring over short time periods (generation times)

3. Took quantitative approach – he COUNTED the numbers of offspring

4. Many varieties i.e. characteristics

5. Pollination (fertilization) required mechanical manipulation of flower.

6. Knew from work of others that some traits disappeared and reappeared in successive generations
II. Mendel’s Experiments
A. Design
1. Looked at ONE trait at a time.
2. Let plants self-pollinate for several generations until her was sure that plant was true-breeding for a trait

a) Called these plants the parental generation or P generation

b) Example

3. Crossed P generation plants having alternative traits.

a) The resulting offspring referred to as F1 generation

b) Example

4. Allowed F1 generation to self fertilize

a) The F1 plants produced an F2 generation.

b) Example

B. Results
1. Parental Crosses
a) Plantstall X Plantsshort

→Tall F1
b) Seedsyellow X Seedsgreen

→Yellow F1
c) Seedssmooth X Seedswrinkled
→Smooth F1
d) Flowerspurple X Flowerswhite
→Purple F1
(1) Called expressed trait DOMINANT
(2) Called unexpressed trait RECESSIVE
2. F1 Self Crosses (F1 X F1)
	Trait
	F1 Trait
	F2 Results
	Approximate Ratio

	Plant height
	Tall
	787             277
	3:1

	Seed color
	Yellow
	6022          2001
	3:1

	Seed shape
	Smooth
	5474          1850
	3:1

	Flower color
	Purple
	705             224
	3:1


The recessive trait had reappeared!
3. F2 Self Crosses

	Trait
	F2 Trait
	F3 Results

	Plant height
	Tall

Short
	1 pure T: 2 hybrid T: 1 pure Short

All Short

	Seed color
	Yellow Green
	1 pure Y: 2 hybrid Y: 1 pure Green

All Green

	Seed shape
	Smooth

Wrinkled
	1 pure S: 2 hybrid S: 1 pure Wrink

All Wrinkled

	Flower color
	Purple

White
	1 pure P: 2 hybrid P: 1 White

All White


III. Mendel’s Conclusions
A. Parents transmit factors (genes) to their offspring.  These factors determine the trait.
B. Each parent has two copies of the gene.

C. Each gene may exist as alternate form called an allele.

1. Homozygous = both copies are the same

a) TT genotype will be tall (phenotype)

b) tt genotype with be short (phenotype)

2. Heterozygous = copies are different

a) Tt genotype will be tall (phenotype)

D. Each parent contributes ONE of the pair of alleles.

E. Presence of an allele does not ensure that trait will be expressed.
1. Dominant allele will mask presence of recessive allele.
a) Phenotype will be that expressed by dominant allele
IV. Law of segregation: only one allele specifying an alternative trait can be carried in a particular gamete and gametes combine randomly in forming offspring.

A. Picture this using the Punnett square.

1. Tt x Tt

a) What gametes can be produced?

b) What are the probabilities of each?

V. Mendel also studied how pairs of traits are inherited.

A. Example looked at flower color plant height together.

1. Established plants that were hybrid for two traints in the same plant (DIHYBRID) and allowed them to self.

a) Genotype = TtPp

b) Phenotype = Tall and Purple

2. Hypothesized that inheritance of purple flower color was independent of inheritance of plant height.

a) Thus, TtPp genotype can produce what kinds of gametes?

3. Use Punnett square to show detail.

a) TtPp x TtPp

IV. Law of independent assortment: genes located on different chromosomes are inherited independently of one another
