triple-het x triple-het cross

5.3 Mendelian Genetics

Calculating probability (

Pp x Pp sporm  ogg  oftspring
P P PP “
mx12= 14

male | sporm

P P P p Pp
?x1u2= 14
P P
?x12= 1
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ENDURING UNDERSTANDING

EVO-2 Organisms are linked by lines of descent from
common ancestry.
Phylogenetic Tree of Life

o
T
°
)
©

&

temale / eggs

3
o
3 5

Bacteria Archaea Eucarya

Green
nonsulfur Animalia
Fun

bacteria gl

Plantae

Gram Mothanamicrobialos
Purple  positives | Memanchactsrisles | extrame

bacteria Halophiles Ciliates

Cyanobacteria
Flagellates

Bactaroides.

Microsparidia
Thermotoga

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

O Ribosomes are found in all forms of life.
i Prokaryotes have 70s ribosomes
T Eukaryotes have 80s ribosomes

Frokaryotic

Eukaryots (vetobrate)
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ENDURING UNDERSTANDING

IST-1 Heritable information provides for continuity of
life.

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

0 DNA and RNA are carriers of genetic information

B cenc Lrenne T
o o
oo | oo T
& <
3 3
B Coeec T

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

QO Major features of the genetic code are shared by all modern living

systems.
Second Letter
1 c A G

uuu |Phe ucu UAU | Ty |ucu |cys u

N oni ; u [uuc ucc | ser |UAC uee c

i Methionine (MET) is UUA | Loy |UCA UAA  Stop [UGA Stop|A

universal start codon uue cc UAG _stop |UGE Trp |G

| i cuu ccu cAu | His |cou u

i 3Universal stop COdf)nS ¢ |cuc | Leu[cce | pro |cac | cec | arg |
i Only code for 20 Amino st | [CUA ceA CAA | Gln |CGA ED

Acids cue cce cac cee c
letter| | auy Acu ARY | Asn | AGU |Ser u [letter

A|auc | e |Acc | mr |AAC AGC c

AUA ACA AAA AGA A

AUG et |ACG AAG | s |ace |“rg G

Guu GCcu GAU I Asp |GGU u

G |ouc [ va [Gec | ala |GAC G6c |aly |

GUA GCA GAA | o |GGA A

GuG Gce GAG GGG G




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

Q Core metabolic pathways are conserved across all currently
recognized domains

Glycolysis ®
Krebs Cycle o S e e s s o e
Calvin Cycle

L IR, S ST———.

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

He found that the F; plants
resembled only one of the
parents. Fowe
aSyRSt Qa /2yO0fdz
F; hybrids contained two
factors for each trait
A One dominant and one
recessive factors separated
when gametes were formed
A gamete carries one copy of
each factor
A Random fusion of all possible
gametes occurred upon
fertilization. e

f g

e

NN

Table 14.1 The Results of Mendel's F, Cr

Pea Plants

—
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IST-1.1 Explain the inheritance of genes and traits as

AONRAOGSR 08
OaSyRStQa flga 27
applied to genes that are on different chromosomes.

Summary of

PARENT

LAW CROSS OFFSPRING
DOMINANCE Trxtt 100% Tt
tall x short tall
Tex Tt 75% tall
PECRECATIONINY i1 ol 25% short
9/16 round seeds & green pods
INDEPENDENT 769 X B89 31 oy serts & yeow
round &
ASSORTMENT LW e A o
& green 1/16 -m-'::: seeds & yellow

T Used garden peas
A Easy to cultivate
A short generation time

A Can be cross-pollinated
and self-pollinated

i Mendel cross pollinated
plants.

A P, generation is the

stamens from
purple flower

asSanB3ar

aSyR
A2y

Pollinated carpel

matured into pod

parental generation. \ )

A F, generation is the first-
generation offspring.

A F,generation is the
second-generation
offspring.

i Mendel's results were
contrary to those predicted
by a blending theory of
inheritance.

First- =
generation
offspring

o

O Planted seeds

/H&\"m

© Examined
offspring: all
purple flowers

Chromosomes,Genes, Alleles

Two Paies of -o—..uu.gm Chrumosemes

1 Homologous
Chromosomes contain
genes (locations) for the
same traits
i aSyRStQa ¥t
called alleles l Ve

i Traits are controlled by
alleles (alternative forms
of a gene).

T Genotype refers to the
alleles an individual
receives at fertilization.

i Phenotype refers to the
physical appearance of
the individual.

Chromosomes
N\

Gene
o /./ Locus

® ® O Alleles

Rr? RR

Genotype



Mendel's Law of Segregation

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

At o pursin ssers

[ —

Q

Alleles separate during gamete formation. Q

IST-1.1 Explain the inheritance of genes and traits as

RSAONAOSR 0e aSyR

Q 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 zygotet

parental
x 8 generation
ades | aabb ]

self-pollinated Fy generation
AaBb

s pollen

QN A [ ab |28 |

5]
AABS | AABD | AaBB | AaBb

ab)
AABL | AAbb| AaBb | Aabb

F2 generation

oviles

51
4388 | A2Bb | 23E8 | 2aBb

ab|
AaBb | Aabb | aabb | sabb

© 2008 Encyelopidia Britannica, ine.

IST-1.1 Explain the inheritance of genes and traits as
RSAONAOSR 0e aSyR
1 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

e oo |

1/aAA piiv
Aax Aa 44;;;:“ e
5 rec

Rutes oF ProvABLITY

§ @@Xaa — a3 rec
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Mendel's Law of Independent Assortment

i Meiosis explains these results of Savy sy
independent assortment. x®
i Each trait is independent of another. }
i Members of one pair of factors assort F,
independently of members of another
pair. F,
i All combinations of factors occur in
gametes.

B,
RrYy' =+

IST-1.1 Explain the inheritance of genes and traits as
RSAONAGSR 68 aSyR

i Rules of probability can be applied to analyze passage of single-gene traits from
parent to offspring.

Calculating probability
Pp X Pp sperm egg offspring

P P PP
12 x 1712 = 14

male / sperm

P P P P Pp
12 x 172 = 14

&p| PP | Pp p P
® 12 x 12 = 14
% 112
sp| PR | PP P p pp
12 x 1/2 = 14

Monohybrid Crosses

Homozygous x Homozygous
Homozygous x Heterozygous
Heterozygous x Heterozygous
Testcross

A a A a
A AA | Al a | Aa| aa
A [AA | Aa a Aa|aa




Dihybrid Cross

P Generation: F, Generation:
@ L2 8 @ 100%
B
X = [TEH BbHh black horned
L3 L o7
BBHH bbhh

F, Generation:

BH Bh bH bh () ()
BH BBHH BBHh l BbHH BbHh “ 8 “ 2
Bh BBHh BBhh | BbHh Bbhh :‘: i
bH | BbHH | BbHh | bbHH | bbHM Y. W,
bh BbHh Bbhh bbHh bbhh by ¥

Answer: 9 black horned ; 3 black hornless ; 3 white horned ; 1 white hornless

Moving Away from Punnett Squares

A 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.

another is 1/2 x 1/2 or 1/4.
Possible combinations for the alleles Hh x Hh are the following:
AHH=1/2x1/2=Y%
AhH=1/2x1/2=Y%
AHh=1/2x1/2=Y%
Ahh=1/2x1/2=%
A Additive law of probability

sum of individual probabilities of each way an event can occur

is1/4+1/4 +1/4=3/4.

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

Chance of inheriting a specific allele from one parent and a specific allele from

ybrid Cross
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RELEVANT EQUATION
A Laws of Probability
i If A and B are mutually exclusive, then:

P(AorB)=P(A)+P(B)

i If Aand B are independent, then:
P(AandB)=P (A)xP(B)

Moving Away from Punnett Squares

SsYyAa x SsYyAa

The probability of an event that occurs in two or more independent ways is the

In the above example where Tall is dominant (HH, hH, and Hh), chance for Tall

Phenotypes:

Out of 64 births.

-normal

-albinos
SsyyaA| Ssyyaa 9- - anerythristic
| sSYYAA| ssYYAa|ssYyAA | ssYyAa 9- - striped
ssYYaA| ssYYaa|ssYyaA | ssYyaa 3- - snow
ssyYAA [ ssyYAa | ssyyAA | ssyyAa 3] - striped-albino
sSyyaa [ ssyYaA | ssyYaa | ssyyaA | ssyyaa 3 - striped-anery
1] - striped-snow




