


ODbjectives

® Describe the inheritance pattern of monohybrid
and dihybrid crosses in Arabidopsisthaliana.
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Mitosis: A specific stage in the cell cycle Meiosis: The process by which sex
where somatic cells divide, resulting in cells divide, resulting in four

two identical diploid daughter cells. haploid gametes.



Independent Assortment
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Dominant
VS Recessive

® Dominant traits are those
that are inherited unchanged
In a hybridization (F1).

® Recessive traits become
latent, or disappear, Iin the
offspring of a hybridization
(F1).

® The recessive trait does,
however, reappear in the
progeny of the hybrid
offspring (F2).



Mendelian Crosses

* Mendel crossed plants that were true-breeding for
violet flower color with plants true-breeding for

white flower color (the P generation). Homozygous.

® The resulting hybrids in the F1 generation all had
violet flowers. One of the two alleles must be
dominant.

® In the F2 generation, approximately three quarters
of the plants had violet flowers, and one quarter had
white flowers. Expected with a dominantand
recessive allele in the F1.

Cross between True-breeding Pea Plants

P generation

Violet White
flowers flowers

Hybridization of true-breeding plants

F; generation

All hybrid progeny have violet flowers

Self-fertilization of hybrid plants
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F, generation .

705 224
Violet flowers White flowers




Monohybrid Cross
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|E| Each homozygous
Yellow Green parentinthe P
generation produces
¢ ¢ only one kind of
Gametes Yy fh gamete.
Yy The heterozygous F,
offspring produces
¥ 4 two kinds of gamete.
Gametes Y y
& y Self-polli_nation of the
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Genotype Phenotype

Phenotypes Genotypes ratio ratio
YY 1 3
Yellow Yy >

Green vy 1 1

Punnett square

* All possible combinations of the
parental alleles are listed along the top
(for one parent) and side (for the other
parent) of a grid, representing their
meiotic segregation into haploid
gametes.

* Combinations of egg and sperm are
made in the boxes in the table to show
which alleles are combining.

* Each box represents the diploid
genotype of a zygote, or fertilized egg,
that could result from this mating.



Test Cross

* |In pea plants, round peas (R) are
dominant to wrinkled peas (r).

* You do a test cross between a pea
plant with wrinkled peas (genotype
rr) and a plant of unknown genotype
that has round peas (genotype RR or
Rr).

* You end up with three plants, all
which have round peas. From this
data, can you tell if the round pea
parent plant is homozygous dominant
or heterozygous
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The Test Cross

A test cross resulting in
all dominant offspring
indicates that the parent
Is homozygous dominant.

A test cross resulting
ina 1:1 ratio of yellow
to green offspring
indicates that the
parent is heterozygous.




Dihybrid Cross

®* The independent assortment of genes
can be illustrated by the dihybrid cross,
a cross between two true-breeding
parents that express different traits for
two characteristics.

* Because each parent is homozygous, the
law of segregation indicates that the
gametes for the green/wrinkled plant all
are yr, and the gametes for the
yellow/round plant are all YR.
Therefore, the F1 generation of
offspring all are YyRt.

Dihybrid Cross

gametes from heterozygous parent
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EXpectation vs
Reality

® The chance of seeing Green Wrinkled Peas =
1/16

® The chance of NOT seeing Green Wrinkled
Peas = 15/16

® If we look at 10 plants then

® (15/16)"10 =0.52 ~52% of NOT seeing Gr.
Wr. Peas

® If we look at 60 plants then

® (15/16)"60 = 0.02 ~2% of NOT seeing Gr.
Wr. Peas




Heredity I: Observe the plants, note What’s different

No trichomes

- gl1 —glabrous (bald) phenotype
- gl2 —trichomes phenotype

- gfpl — fluorescent

- gfp2 - non-fluorescent

Non-Fluorescent

\

Fluorescent »




Key: Jyr 4 : f,a— hairs

cotyledons —

= hai = glabrous
i (no hairs)

Plants without
gfp appear as
dim gray shapes
under blue

light

plants expressing
gfp glow green
under blue light,
whether or not they
are hairy

Phenotypes



gl2,g12/gfp1,gfpl B

gl1,g12/gfp1,gfp2
Glowing and Hairy

Gametes from heterozygous parents
gl2/gfpl | gl1/gfpl | gl2/gfp2 | gl1/gfp2

Szlszississ

Gametes from heterozygous parents
gl1/gfp2 | gl2/gfp2 | gl1/gfpl | gl2/gfpl
(o

P Generation

F1 Generation

F2 Generation
Phenotypes:




Data that you need for digital simulation
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https://drive.google.com/file/d/1f2Me6zplnY9nbMLzXA88K8IQ7OK4ZAkj/view?usp=sharing
https://drive.google.com/file/d/1jXJ0AYTa3_XqXQZ-PzBGlFa1LRz-bgof/view?usp=sharing
https://drive.google.com/file/d/1PvZXNGSdio1GF3DBSom70AMZCgn4lXVZ/view?usp=sharing
https://drive.google.com/file/d/1Jh6hEF1yeBluBJ6pWnGULSr6cOZx-xN3/view?usp=sharing
https://drive.google.com/file/d/1Qr99_8eMpr6YHz4lfaXmhSyGvmY08ojM/view?usp=sharing
https://drive.google.com/file/d/1jY11HEDqaG9vC4h64hL92SDtoO0j_2Wo/view?usp=sharing
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