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ENDURING UNDERSTANDING
IST-1 Heritable information provides for continuity of
life.

5.3 Mendelian Genetics

EVO-2.A Explain how shared, conserved,
fundamental processes and features support the
concept of common ancestry for all organisms.

ENDURING UNDERSTANDING
EVO-2 Organisms are linked by lines of descent from
common ancestry.

 DNA and RNA are carriers of genetic information

EVO-2.A Explain how shared, conserved,
fundamental processes and features support the
concept of common ancestry for all organisms.
 Ribosomes are found in all forms of life.
– Prokaryotes have 70s ribosomes
– Eukaryotes have 80s ribosomes

EVO-2.A Explain how shared, conserved,
fundamental processes and features support the
concept of common ancestry for all organisms.
 Major features of the genetic code are shared by all modern living
systems.

–
–
–

Methionine (MET) is
universal start codon
3 Universal stop codons
Only code for 20 Amino
Acids
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EVO-2.A Explain how shared, conserved,
fundamental processes and features support the
concept of common ancestry for all organisms.
 Core metabolic pathways are conserved across all currently
recognized domains

IST-1.I Explain the inheritance of genes and traits as
described by Mendel’s laws.
 Mendel’s laws of segregation and independent assortment can be
applied to genes that are on different chromosomes.

– Glycolysis
– Krebs Cycle
– Calvin Cycle

Gregor Mendel
– An Austrian monk.
– Formulated two fundamental
laws of heredity in the early
1860s.
– Previous theories based on
the Blending Concept of
Inheritance (Tall + Short =
Medium))
– The blending theory did not
account for variation, does
not explain species diversity
– Mendel's work was
unrecognized until 1900

Mendel’s Work
–

Used garden peas
• Easy to cultivate
• Short generation time
• Can be cross-pollinated
and self-pollinated
– Mendel cross pollinated
plants.
• P1 generation is the
parental generation.
• F1 generation is the firstgeneration offspring.
• F2 generation is the
second-generation
offspring.
– Mendel's results were
contrary to those predicted
by a blending theory of
inheritance.

Chromosomes,Genes, Alleles

Mendel’s Work
–
–

He found that the F1 plants
resembled only one of the
parents.
Mendel’s Conclusions
•
F1 hybrids contained two
factors for each trait
•
One dominant and one
recessive factors separated
when gametes were formed
•
A gamete carries one copy of
each factor
•
Random fusion of all possible
gametes occurred upon
fertilization.

–

–
–
–
–

Homologous
Chromosomes contain
genes (locations) for the
same traits
Mendel’s factors are
called alleles
Traits are controlled by
alleles (alternative forms
of a gene).
Genotype refers to the
alleles an individual
receives at fertilization.
Phenotype refers to the
physical appearance of
the individual.
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Mendel's Law of Segregation
–
–
–

Organism contains two factors for each trait.
Factors segregate during formation of gametes.
Each gamete contains one factor for each trait.

Mendel's Law of Independent Assortment
–
–
–

–

IST-1.I Explain the inheritance of genes and traits as
described by Mendel’s laws.
 Fertilization involves the fusion of two haploid gametes, restoring the
diploid number of chromosomes and increasing genetic variation n
populations by creating new combinations of alleles in the zygote—

IST-1.I Explain the inheritance of genes and traits as
described by Mendel’s laws.
– The pattern of inheritance (monohybrid, dihybrid, sex-linked, and genetically
linked genes) can often be predicted from data, including pedigree, that give
the parent genotype/phenotype and the offspring genotypes/phenotypes

Meiosis explains these results of
independent assortment.
Each trait is independent of another.
Members of one pair of factors assort
independently of members of another
pair.
All combinations of factors occur in
gametes.

IST-1.I Explain the inheritance of genes and traits as
described by Mendel’s laws.
– Rules of probability can be applied to analyze passage of single-gene traits from
parent to offspring.

Monohybrid Crosses
–
–
–
–

Homozygous x Homozygous
Homozygous x Heterozygous
Heterozygous x Heterozygous
Testcross
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Dihybrid Cross

RELEVANT EQUATION
• Laws of Probability
– If A and B are mutually exclusive, then:
P ( A or B ) = P ( A ) + P ( B )
– If A and B are independent, then:
P ( A and B ) = P ( A ) × P ( B )

Moving Away from Punnett Squares
•

•

Multiplicative Law of Probability
– The chance of two or more independent events occurring together is the
product of the probability of the events occurring separately.
– Chance of inheriting a specific allele from one parent and a specific allele from
another is 1/2 x 1/2 or 1/4.
– Possible combinations for the alleles Hh x Hh are the following:
• HH = 1/2 × 1/2 = ¼
• hH = 1/2 × 1/2 = ¼
• Hh = 1/2 × 1/2 = ¼
• hh = 1/2 × 1/2 = ¼
Additive law of probability
– The probability of an event that occurs in two or more independent ways is the
sum of individual probabilities of each way an event can occur
– In the above example where Tall is dominant (HH, hH, and Hh), chance for Tall
is 1/4 + 1/4 + 1/4 = 3/4.

Moving Away from Punnett Squares
Trihybrid Cross

– EX: SsYyAa x SsYyAa; odds of child being SSyyAa (1/32)
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