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Extensions of Mendelian Genetics (Chapter 5)

_ Lechal Alleles

— Pleiotropic Alleles
— Multiple alleles at one locus

— Genetic Interactions
— Understanding Genetic Interactions With Epistasis




PENETRANCE

- Trait is usually caused by
A dominant allele.

PENETRANCE

- Sometimes people have the
allele for polydact but
digits.




EXPRESSIVITY

» Expressivity deseribes the degree to which a genotype is
phenotypically expressed.
- £.9. Polydactyly also exhibits variable expressivity:
v individuals with an allele for polydactyly:
—some have completzly functional extra digits
—some have only @ small tag of extra skin.

EXPRESSIVITY

» Expressivity desoribes the degree to which a genotype is
phenatypically expressed.
- £.9. Newroflbromatosis is almost 100% penetrant but has
variable expressivity:
* Skin pigmentation defests on some individuals
» Newral twwors ow other individuals.




WHAT EXPLAINS INCOMPLETE
PENETRANCE /VARIABLE EXPRESSIVITY?

o Otier genes and/ or envivonmental factors are responsible for
different degrees of both penstrance and expressivity.

- £0. A gene may encode an enzyme that produces a particular
Prenctype only within & lmited temperature range.

— At higher or Lower ttmperatures, the eazyme may wot
function and the phenotype may ot be expressed.

* Many characters exnibit incomplete penttranee and variable
expressivity.

Extensions of Mendelian Genetics (Chapter 5)
- Penetrance and Expressivity

— Lechal Alleles
— Pleiotropic Alleles
— Multiple alleles at one locus
— Genetic Interactions
— Understanding Genetic Interactions With Epistasis
— Cyrophsmic Inheritance




* cause death at an early stage of
developraent, often before birth.

~>Therefore some genctyypes
MRU not a‘_ﬂp&r RMMQ

proge

* .0 the allele for Yellow coat
color L mice is Lethal

WU.

LETHAL ALLELES
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LETHAL ALLELES

No true-bresding yellow
mice (all heterozyoous)

The ratio of Yellow to
nomdcl.wﬂ WRs 21

winy? (what class [
missing?)

The allele for Yellow is
Lethal when homagm




LETHAL ALLELES

>

v )

LETHAL ALLELES

o i thic cross, the Y allele iz




PLEIOTROPY

o One muctation with multiple effects

® Most gomes function many times in different tissues/organs

® A single mutation o thus affect many differont systems

EXAMPLE: MARFAN SYNDROME

o Mutation in flbrillin gens,
which encodes & connective
tiscus protein

o Functions in: lens of eye,
blood vessel Liming, bones,
heart, all connsckive tisswss




EXAMPLE: MARFAN SYNDROME

o Mutation causes: lens
dislocation, Rortic Aneurism,
long Limbs, increased
flexibil Etv of joints
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MULTIPLE ALLELES AT A SINGLE LOCUS

o Multiple alleles in @ growp [

+ Individuals kave two alleles

*  Bxample: Duck Feather
Pattern.

*  M* (] restricted pattern
* M [¥) wild-type molard

pattena
*  m? ) dusky pattern
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GENETIC INTERACTIONS

® Wiat happens when @ triit is affected by more than one gene?

o These interastions can take & variety of forms

® Gpistasis: when an allels of one gens modifies or masks the
expression of anotiner gene




EXAMPLE: ALBINISM AND COAT
COLOR

Gene1l: B =Black Ggene2: A= normal

b = gray a = albino

EXAMPLE: ALBINISM AND COAT
COLOR

AABE X aabb
(black) (albino)

AaBb




EXAMPLE: ALBINISM AND COAT
COLOR

X Aaeb
(black) | (black)

AB  Ab  aB ab
AARD A0BSE AaqBsb
' . AaBb  Aabb
Gz Caamt)
TN CICD)

F, RESULTS:

® 9 Black: 3 Grey: 4 albino

o Modification of 9:3:3:1 vatio - but progemy are still measwred in
16's, indicating two Mendelian gents




o The phenctype at the B Locus is masiked by the genotype at the A
Locus

® Ais epistatic to B; or “albimism is epistatio to black/gray”

EPISTASIS

* Genotype ratios will still be 9:3:3:1

® Use the F2s to determing wiich phenctypes reswlt from wiich
genotypes




ANOTHER EXAMPLE: ADDITIVE
EFFECTS

Fruit color in peppers

o Yand Closi both encode enzymes that
produce pigments.

o The amount of these pigments

ANOTHER EXAMPLE: ADDITIVE
EFFECTS

-




GENETIC INTERACTIONS:
NOVEL PHENOTYPES

® Swwwer squash: shapes
® Cross trus-bresding disc-shaped squash with trce-breeding long

GENETIC INTERACTIONS:
NOVEL PHENOTYPES

® F2 ratics: 9 discs: 6 spheres: 1 long
® Wiat do these ratics indicate?

® The F1s were preswomably hets at both genes, so:




EXPECTED F2 GENOTYPES:

EXPECTED F2 GENOTYPES:

AB

o~ [N - [
g aaB®  aaBb
ab

w-“mtaa

i ‘Ph‘n‘-': Add the two “3”
categories: A_bb and aas_




EXPECTED F2 GENOTYPES:

AB
Ab
as
ab

o Maving at Least one copy of each dominant allele: disc shape
o Having only one copy of either dominant aliele: sphere shape
® Being homozygous for both recessive alleles: Long shape




FOR NEXT TIME:

U WE'LL FINISH "BXTENSIONS OF MENDEUAN GENETICS”

] READ CHAPTER &: PEDIGREE ANALYSIS AND GENETIC
MODEL ORGANISMS




