Genetics Session 5: Human Genetics

I. Mendelian Genetics in Humans

a. __________________________________________________________________
b. __________________________________________________________________

c. __________________________________________________________________

d. __________________________________________________________________

e. __________________________________________________________________

f. Must use a Pedigree = diagram that follows a particular trait through a family tree

i. Pedigree analysis examines pedigree to see if trait is autosomal/sex linked or dominant/ recessive
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II. Autosomal Recessive Traits

a. Most affected have ____________________________________________________
i. If trait is not deleterious (deadly) prior to reproduction

b. Trait seems to ________________________________________________________
c. Expect ______________ affected person for every __________________ children

d. Can usually see common ancestors who originated the trait

e. If both parents are affected then _______________________progeny are affected

f. Males and females are _________________________________________________
III. Autosomal Dominant Trait

a. Allele _______________________________________________________________
b. For deleterious (deadly) alleles, individual is usually
 ____________________________________________________________________
c. Every affected person has at least _______________________________________
d. Occurs in ___________________________________________________________
e. Affected person passes trait to of offspring

f. Unaffected person do not transmit trait (no carriers)

g. Males and females are ________________________________________________
IV. Autosomal Transmission Diagram:

a. Earlobes

Let:
F = ______________________________________





f =  ______________________________________________

Example 1: 


Parents

	Phenotype
	Normal Mother
	Affected Father

	Genotype
	
	


F1 Generation

	
	
	Gametes from Father

	
	
	
	

	Gametes from Mother
	
	
	

	
	
	
	


Phenotype: 
_________________________________________

Genotype: 
_________________________________________







_________________________________________

V. Sexed Linked Recessive

a. Gene on X or Y chromosome

i. Not too many genes on Y

b. Transmission Diagram:

Mother = XX

     Father = XY
Gametes: 
    100% X

50% X and 50% Y

Offspring:
Daughters – 
​​​​_________ from Mother





_________ from Father

Sons - 

_________ from Mother





_________ from Father

i. Genes on Father’s X chromosomes are ______________ inherited by sons

ii. Genes on Mother’s X chromosomes are _____________ expressed in sons

c. Example: Duchennes Muscular Dystrophy (DMD)

i. X – Linked ____________________________________________________
ii. Neuromuscular disorder – progressive wasting of muscles

iii. ______________________________________________________________
1. Usually from cardiac or respiratory failure

iv. Neurons in brain also affected - ___________________________________
v. Incidence Pattern - 
1. ________________________________________________________
2. ________________________________________________________ ________________________________________________________
3. ________________________________________________________
4. ________________________________________________________
vi. Transmission Diagram:

Let:
XD = ______________________________________________





Xd =  ______________________________________________

Example 1: 


Parents

	Phenotype
	Normal Mother
	Affected Father

	Genotype
	
	


F1 Generation

	
	
	Gametes from Father

	
	
	
	

	Gametes from Mother
	
	
	

	
	
	
	


Phenotype: 
_________________________________________

Genotype: 
_________________________________________







_________________________________________

Example 2: 


Parents

	Phenotype
	Carrier Mother
	Unaffected Father

	Genotype
	
	


F1 Generation

	
	
	Gametes from Father

	
	
	
	

	Gametes from Mother
	
	
	

	
	
	
	


Phenotype: 
_________________________________________



_________________________________________

Genotype: 
__________________________________________

__________________________________________

VI. Sex Linked Dominant (Very Rare)

a. Affected males will have ________ affected daughters, but _____ affected sons

b. Heterozygous females transmit to __________________ of offspring either sex

c. Example: Webbed Toes (dominant on the X chromosome)

d. Transmission Diagram:  
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Let:
XW = _____________________________________________





Xw =  ____________________________________________

Example 1: 


Parents

	Phenotype
	Webbed Mother
	Normal Father

	Genotype
	
	


F1 Generation

	
	
	Gametes from Father

	
	
	
	

	Gametes from Mother
	
	
	

	
	
	
	


Phenotype: 
__________________________________________



__________________________________________

Genotype: 
__________________________________________

__________________________________________

Example 2: 


Parents

	Phenotype
	Normal Mother
	Webbed Father

	Genotype
	
	


F1 Generation

	
	
	Gametes from Father

	
	
	
	

	Gametes from Mother
	
	
	

	
	
	
	


Phenotype: 
__________________________________________



__________________________________________

Genotype: 
__________________________________________



__________________________________________

VII. Y-Linked Inheritance

a. _______________________________________________________________
b. Every male with allele will be affected

c. TDF – Testis determining Factor

i. Only known gene on Y chromosome

d. Possibly: ______________________________________________________
e. Many traits that seem to be Y linked are not, but affected by testosterone

[image: image2.jpg]



VIII. Karyotype

a. A chart that displays chromosome _______________________________________
b. Can be used to determine __________________________________ abnormalities

i. Used to determine if there are extra or missing chromosomes

1. Individuals with thee copies of each chromosome (triploids) account for 17% of all spontaneous abortions and 3 percent of stillbirths.

ii. Used to determine if parts of chromosomes are missing or if there are extra portions
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