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(1822 - 1884)

Man of Science, Man of God:
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Father Of Modern Genetics R Reasons For Selecting Pea

» A monk who went to University of g | « Plants are easy to grow & maintain

Vienna to study science & Mathematics - Several visibly distinct & contrasting
» 1856 - 1863: Conducted experiments characters

on pea plant (Pisum sativum) « Annual plant
« Studied the pattern of inheritance « Naturally self-pollinating but can be

o . Gregor Johann Mendel -
- Proposed laws of inheritance (1822 - 1884) cross-pollinated

Seven Contrasting Characters of Pea Plant Studied by Mendel

Flower Plant Seed Seed Pod Pod Flower
Colour | Height | Colour | Shape | Colour | Shape | Position
Dominant
Traits '(' / / %

Purple Tall Yellow Round Inflated Axial
. (full)
Recessive
Traits T ‘ (’“
White Short Green Wrinkled Yellow Constricted Terminal
(flat)
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Law of Dominance

In heterozygous condition, the
dominant allele gets expressed.
F1 generation express dominant
alleles.

Laws of Inheritance

Law of Segregation

Two alleles do not mix when they
come together in hybrid pair &
are independent of each other.

Law of Independent Assortment

During gamete formation, two
genes segregate independently
of each other as well as of the
other trait



23 Pairs of Human Chromosomes

Chromosomes 1 - 22: Autosomes
Chromosome 23 (X & Y): Sex chromosomes

Two Identical Chromatids
One is exact copy of the other
and each contains one DNA

Short arm structure
Centromere
Constricted point of the
chromosome

qarm
Long arm structure

DNA molecule

Long string like DNA molecule
formed into compact structures
by proteins called histones.
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Genetic Inheritance

Father of
Modern Genetics

Gregor Johann Mendel

Laws of Inheritance

1. Law of Dominance
2. Law of Segregation

3. Law of Independent Assortment

RNA 9 DNA lois b gl glis

Genetic Material

CYTOSINEC —

ey,

L

Sugar-phosphate
GUANINE G

double helix

| ADENINE A |
L
THYMINE T

—— Nucleobases —

DNA
DEOXYRIBONUCLEIC ACID

» Most common genetic material, except
in some viruses

» Double stranded genetic material

« Nucleotides create chain via
phosphodiester bonds & nitrogen bases form
hydrogen bonds

« DNA replicates by forming RNA intermediates

—— CYTOSINE C
& ;
F Sugar-phosphate
GUANINE G helix
| ADENINE A | Nucleobases
HN
URACIL U G
d‘n RNA
4 RIBONUCLEIC ACID

« Single-stranded genetic material

« Found in some viruses
« Three types depending on function:

— mRNA (messenger RNA)
—> tRNA (transfer RNA)
—3 'RNA (ribosomal RNA)
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Phenotypes are the set of observable
Genotypes are the genetic characteristics of an individual resulting
make-up of an individual. from the interaction of its genotype
with the environment.
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%Simply-Inherited Trait



Bull Gametes

b b
B Bb Bb
Clor Black Black
Gametes b bb bb
Red Red
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* Polygenic inheritance occurs when a group of gene
pairs acts together to produce a trait

- In humans, eye color, skin shade, hair color, height,
etc... all are results of polygenic inheritance

ABC A BC AhC ab Ashe aBc abC ah e
IARC AARBCCOAABBCc|AABWCClAABBCC [AABLCe [BaBBCe [AaBbCC [AaBhCc
14Bc [AABBCc|aAABRBcc [AABWCcelAaBbee [AABbee [BaBBcc [AaBbCcec |[AaBhbcec
A0C [AShECCAABBCe [AAbBCC [AabBCC [AAbbCe [BabBCe [AabbCC |AabbCc
aBC |aABBCC |AaBBECc @ABbCC [aaBBCC aABbCc paBECc [saBbCC RaBbCc
4he |AABBCC [aAhBee [AAbheC |AahBeC |AAbbee |AabBec BabbeC |Aabbee
aBc [aABBcC pABBcc [QABbcC [aaBBcC [aABbcc pRaBBcc |[aaBbeC RaBbec
abC |[aAbBCC RAbBCc JasbbCC [aabBCC |jafhbCc RabBCc |aahbCC RmabbCe
abc [aAbBcC pAbBcc |adbhcC |aabBcC |afhbcc mabBee JaabhcC  Rabboe

Punnett Square for possible skin shades
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mother's sex father's sex
chromosomes chromosomes

female child male child

X X X Ya
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Sex-limited Traits

« Sex-limited traits are generally autosomal,
which means they are not found on the XorY
chromosomes.

« The sex-limited traits are expressed in only
one gender.
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e Sex-influenced traits - baldness
e BB = bald in either sex
e Bb = bald in males only
e bb = normal hair in both
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4 Genotype by environment interactions

18 Breeding objectives
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