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X-linked Recessive Disorders: Color Blindness

» Genes that code for red and
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Check you Understanding

X-linked dominant disorder
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Check your Understanding

X-linked recessive disorder
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Genetic Disorders
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Autosomal Genetic Disorders

» Genetic disorders associated with non-sex chromosomes or autosomes

» Autosomal recessive disorder:a genetic disorder that occurs
when chromosomes in the pair contain a defective gene
» Ex. Sickle cell anemia, Albinism

» Autosomal dominant disorder: a genetic disorder that occurs when
the offspring receives one defective allele from parent
» Typically one of the parents has the disease
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Autosomal Recessive Disorder
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Autosomal Recessive Disorder

:a person who does not
suffer rom the recessive genetic
disorder but who carries an allele
for it that can be passed along to
their offspring

» Ex. Person heterozygous for albinism
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Autosomal Dominant Disorder
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Polyploidy

» Polyploidy: a condition in which one or more of
chromosomes have been added to the genome of a diploid organism
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Down Syndrome

(a) Maternal age and Down syndrome risk (b) Karyotype of a person with Down syndrome.
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Nondisjunction

Nondisjunction: failure in the of homologous chromosomes
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Normal Abnormal Abrormal

&'”:’mﬂﬂ w' &
26 ¢ 28

OO PHOOBHOHOW

23 23 2 2 24 24 2 2 23 w2
100% of gametes get 100% of gametes get  50% normal  50% abnormal
‘normal number of abnormal number of

‘chromosomes





image29.png
Klinefelter’s Syndrome
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Turner Syndrome

» Only one healthy
X-chromosome

» Other chromosome is
missing or altered
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Structural Aberrations in Chromosomes

» :deviation from the normal
» Can occur spontaneously, or as a result of exposure to radiation, viruses, or chemicals
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Aneuploidy and Cancer
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Cri-du-chat Syndrome
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Structural Aberrations in Chromosomes

» Deletion: chromosome fragment breaks off and fails to reconnect with
the chromosome
» Ex: Cri-du-chat syndrome = deletion of section from chromosome 5

> : chromosome fragment rejoins chromosome in an inverted
fashion

» Translocation: exchange of pieces from two
chromosomes

» Duplication: section of DNA is duplicated during crossing over
» Can have negative effect, but can also be beneficial
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Methods of Fetal Testing
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Pre-implantation Genetic Diagnostics (PGD)

Screening of genotype of potential embryos "

prior to in-vitro fertilization (IFV)
1. Hormones stimulate egg maturation
2 Egg collection
3. Fertilization
4 Removal of embryonic cell during 8-cell stage

» Couples with family history of genetic
disorders

» Parents can choose of child
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Understanding Genetic Disorders

» Down Syndrome is caused by an extra chromosome, but how does one
pass on an extra chromosome?

» Why are color-blindness and baldness typically found only in men?
» Are diseases dominant or recessive like other traits?

» Do sex chromosomes only code for the sex of the offspring or are their
traits associated with each sex chromosome?
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“You will never change your life until you change something that you do daily”
- John C. Maxwell

“There is nothing in the caterpillar that tells you it | going to be a butterfly”
- Buckminster Fuller
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I Chapter 12
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Reciprocal Cross

Reciprocal cross: experiment to test the role of on the
inheritance of a trait
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Discovery of Sex-Linked Traits
» Thomas Morgan at Columbia University, 1908

» Fruit fly (Drosophila melanogaster)
» Model organism

() Eye of rec-eyed () Eye of white-eyed Drosophila
Drosophila

» Discovered link between
specific trait and
» X-linked trait

» Discovered crossing over
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Spermatogenesis and the Sex of the Child
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X-Linked Inheritance

» X-linked disorders: genetic disorders caused by
genes found on the X chromosome

» Ex:color blindness

» disorder: genetic disorder that does
not exist in the presence of a functioning allele
» Presence of a defective gene on one allele will result in

the expression of the functional allele on the other
chromosome

> recessive disorder: found on non sex
chromosomes

» X-linked recessive disorders: found on X
chromosome





