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DNA Replication

Helicase: enzyme that unwinds .
romosome
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DNA and Chromosomes
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Chromosomes Before and After Replication
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Chromosomes

Genome: complete collection of
an organisms genetic information

Humans have 23 pairs of
chromosomes

:pictorial arrangement
of chromosomes
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Comparison of Chromosome Number

Introduction to Cell Division
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Haploid and Diploid

MEIOSIS
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Summary of Meiosis

Two processes of cell division
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Sources of Genetic Variation
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Location of Genes within Chromosomes

» Gene = section of DNA

: . Maternal Paternal Maternal Paternal
that codes for a speCIﬁC trait chromosome chromosome chromosome chromosome

» Ex:Hair color
Allele that
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» = different versions to black hair Allele that
contributes
ofa gene to red hair
Allele that
s

» Ex. Black hair or red hair contibute ggs:ﬁgn‘:;s Hair color gene
to brown
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eyes Eye color gene

Independent Assortment
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Black hair Red hair Red hair Black hair

Check Your Understanding

True or False: DNA polymerase unzips the DNA strand before
replication

True or False: A section of DNA that codes for a specific protein
is known as chromatin

True or False: Somatic cells are created through the process of
meiosis

Check Your Understanding

What is the complementary DNA sequence if the template
sequence is GAACTTGCA?

a.TCCAGGTAC
b. CAAGTTCGA
c. GTTCAAGCT
d. CTTGAACGT




Genetics Terminology

Genetics: branch of biology that
focuses on the inheritance of traits

. Maternal Paternal Maternal Paternal
Herechty: transmission of traits from chromosome chromosome chromosome chromosome
parent to offspring; inheritance
Allele that
- . . - . . contributes
Trait: characteristic of an individual to black halr A Allele that
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to red hair
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Allele: different of a gene
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Genes and Inheritance

MATERNAL PATERNAL
CHROMOSOME PAIR CHROMOSOME PAIR

. ,/Gene\

Humans have 23 pairs of
chromosomes (46 individual
chromosomes) and, thus,
two copies of each gene.

MATERNAL GAMETE: PATERNAL GAMETE:
EGG SPERM
\ N Meiosis produces human
@ o gametes with just one copy

of each chromosome and,
thus, one copy of each gene.
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Gametes unite during fertilization.
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Child inherits one set of chromosomes from
each parent and, thus, two copies of each gene.

Genotype vs. Phenotype

:observable features of an
individual

» Ex.Yellow seeds, white flowers
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Genotype: the found within a =
particular individual L Codes for
» One allele from mother and one from b
father | [y

U

Only one allele expressed as the phenotype
Genotype Phenotype
» Denoted as letters

Ex: YY or Yy for yellow seeds

Characterizing the Genotype

Dominant allele:allele that determines the phenotype of a heterozygous
individual
» Denoted with a capital letter. Ex:Y or R

Recessive allele:allele whose phenotype is only expressed in
individuals

» Denoted with a lowercase letter. Ex:y or r

Homozygous: having two
» BEx:YY or yy

alleles of a certain gene

Heterozygous: having two
» Ex:Yy or Rr

alleles of a certain gene




Homozygous and Heterozygous

Possible pairing of
homologous chromosomes

Dominant
allele
Recessive
allele

Location of
gene for
seed color

Maternal Paternal Maternal Paternal Maternal Paternal
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Father of Genetics
Gregor Mendel (1822 — 1884)

» Austrian monk

» Inheritance of traits in pea plants

» Model organism

» Tested leading hypothesis of blended
inheritance

» Green seeds absent in F| generation

F, (1% offspring) generation

domln;nt recessive
y v » Credit for discovery came after his death
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Using a Punnett square

Punnett squares are used to predict the outcome of a cross between two individuals
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Reviewing Mendel’s Results

Father’s genotype
Y Y

P generation crosses
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» Phenotypic ratio = 3:|

Father’s genotype
» 3Yellow: | green Y y

Mother’s genotype Mother’s genotype

» Genotypic ratio |:2:1 Y| oYY Yy
» | Homozygous dominant
» 2 Heterozygous
¥ | Homozygous recessive Y Y)( Yy

Reviewing Mendel’s Results
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Mendel’s Law of Segregation

Haterozygous pea plant Haterazygous pea plant
Two different
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Check Your Understanding

Perform a cross between a man with brown eyes (BB) and a woman with blue
eyes (bb). Brown eyes are a dominant trait and blue eyes are a recessive trait.
How many of their children will have blue eyes?

Check Your Understanding

Perform a cross between a man and a woman who are both heterozygous for eye
color. Brown eyes are a dominant trait (B) and blue eyes are a recessive trait (b).
What are the chances they will have a child with blue eyes!?

Check Your Understanding

If a monkey flower with red flowers (RR) is crossed with a money flower
with orange flowers (Rr).What percentage of the offspring will have
orange flowers?

Check Your Understanding

Provide the genotypic ratio and phenotypic ratio for a cross between a male
squirrel with brown fur, and a female squirrel with black fur. The female squirrel
was born to a squirrel with brown fur. Brown fur is a recessive trait.

Genotypic ratio:

Phenotypic ratio:




Polygenic Inheritance

Discrete traits: inherited traits that Parental x x
T . . . genemtlon
exhibit distinct phenotypic forms l
» Pea plant traits . 9
\ .
generation k
traits: a heritable ; l
feature that exhibits phenotypic generation 5 osh1s
variation along a smooth, continuous g%
scale of measurement gg
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» Human height

White — Pink— Red
Kernel color

Quantitative Traits

aabb cc o AABBCC

Each gene has a small additive {opire-line white) {pure-line red)
effect on the trait resulting in l
. o " Aa Bb C
a normal distribution of the (medium red)
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Number of red pigment alleles (A, B, or C) in genotype
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Genetic Diversity and Distribution

(a) Continuous variation in human height
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Quantitative Traits

» Quantitative traits are distributed
» Bell curve: distribution of values is symmetrical around the average

Normal distribution

(@ Actual distribution )

Number of students
Number of indivduals
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58 60 62 64 66 68 70 72 T4 Value of trait
Height (inches)
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Polygenic Inheritance

Ex: Skin color

Fraction of population
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Within Species Variation

» Within species variation is the basis for

Genetic Variation and Evolution

» Average beak depth in Galapagos
finches shifted towards thicker
beaks after a drought

» Thicker billed individuals better at
eating large seeds of drought
tolerant plants.

Number of Individuals




