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- Sex-dependant traits:
- Sex-linked (chromosome X)
- Holandric (chromosome Y)
- Sex-limited
- Sex-influenced

- Incomplete dominance
- Codominance
- Allelic series
- Lethal genes

- Gene interaction
- Duplicate interaction
- Dilution genes
- Epistasis

- Dominant
- Recessive
- Duplicate dominant
- Duplicate recessive
- Dominant-recessive

ONE GENE SEVERAL GENES



SEX IS INHERITED IN A 
MENDELIAN WAY

MEIOSIS I MEIOSIS II GAMETES

PAR: Pseudo
Autosomal Region



X-LINKED (DOMINANT) X-LINKED (RECESSIVE) HOLANDRIC

- Only males are affected
- Males pass it to their male offspring
- Do not skip generations

- More males are affected
- Tend to skip generations
- Males do not pass it to 
their male offspring
- Affected males have 
carrier female offspring

- More females are affected
- Do not skip generations
- Affected males have an affected 
mother
- Affected females have either an 
affected mother or father
- Males do not pass it to their male 
offspring



SEX-DETERMINATION SYSTEMS
(active Y)

Sex depends on
the presence of a 

gene in the Y 
chromosome



SEX-DETERMINATION SYSTEMS
(X:A ratio)

Chromosome X
Chromosome Y

Sex depends on the ration between number of X 
chromosomes and set of autosomes: 

XX: 2/2  female
XY: 1/2 (<1) male



SEX-DETERMINATION SYSTEMS
(Haplodiploidy)



SEX-DETERMINATION SYSTEMS

Homogametic males | 
Heterogametic females



SEX-DETERMINATION SYSTEMS



X INACTIVATION

Barr body



X INACTIVATION

CHIMERAS



SEX-INFLUENCED AND 
SEX-LIMITED TRAITS

Genotype
Fenotype

Males Females

Bald
Bald

Bald

Hair
Hair
Hair



INCOMPLETE DOMINANCE

Phenotypic
proportions

=
Genotypic

proportions

Hybrids exhibit an
intermediate phenotype



CODOMINANCE

Hybrids exhibit
dominant and 

recessive
phenotypes



ALLELIC SERIES



ALLELIC SERIES



LETHAL GENES



GENE INTERACTION
(separate metabolic pathways)



DUPLICATE INTERACTION
(separate metabolic pathways)



DILUTION GENES



DILUTION GENES



DOMINANT EPISTASIS
(same metabolic pathway)



DOMINANT EPISTASIS
(same metabolic pathway)

No 
pigment

Green 
pigment

Non-functional enzyme

Green

Yellow



RECESSIVE EPISTASIS
(same metabolic pathway)



RECESSIVE EPISTASIS
(same metabolic pathway)

Fully deposited

Fully deposited

Non deposited

Non deposited

Brown 
pigment

Black 
pigment



DUPLICATE DOMINANT EPISTASIS
(same metabolic pathway)



DUPLICATE DOMINANT EPISTASIS
(same metabolic pathway)

Heart-shapedNarrow

In some cases: 
duplicate

genes



DUPLICATE RECESSIVE EPISTASIS
(same metabolic pathway)



DUPLICATE RECESSIVE EPISTASIS
(same metabolic pathway)

Non-functional enzyme

Non-functional enzyme

Intermediary

Intermediary

Pigmented



DOMINANT-RECESSIVE EPISTASIS
(same metabolic pathway)



DOMINANT-RECESSIVE EPISTASIS
(same metabolic pathway)

PigmentedNon-pigmented precursor





PHENOCOPY



PLEIOTROPY



PENETRANCE AND 
EXPRESSIVITY



EXTRANUCLEAR 
INHERITANCE



EXTRANUCLEAR 
INHERITANCE
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