Unit 6: Human Genetics
7.1 Chromosomes and Phenotype 
· Sex Determination
· Human somatic cells have _____ chromosomes (or _____________).

· Human sex cells have _____ chromosomes.
· Two types of chromosomes:

           1) ________________________
· humans have ______________
· determine an individual’s __________ and other traits

· could be ____ or ____
· female = ______; male = ______
· who determines the sex of the baby? male or female? _____________
       2) ________________________ 
· all the chromosomes other than the _____________________
· humans have _________________ 
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· Autosomal traits vs. Sex-linked traits
· Autosomal traits result from genes carried on ________________
· affect both male and female _____________ (ex: freckles, widow’s peak, earlobe)

· ________________ traits are not always the most common
      (ex: ________________= 6 fingers & toes)

· Sex-linked traits result from genes carried on _______________________.

· most genes are carried on the ____ chromosome

· ____ chromosome is only responsible for _________________________
· Common sex-linked traits: ____________________, _______________________
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affect ______________ more than ________________
· Females carry XX ( ___________ (normal) 

· 

                 ( ___________ (carrier, but normal) 

· 

                 ( ___________ (affected)
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Males carry XY ( _________ (normal)

· 

             ( __________ (affected) 

· Sample Sex-linked Trait Cross #1
· Colorblindness is a _______________________ trait.

·  Affected individuals cannot differentiate between ________________.

· C = _________________, c = __________________
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· Sample Sex-linked Trait Cross #2
· Hemophilia is a _____________________ trait.

· Affected individuals cannot ________________________ after an injury.

· H = _________________, h = __________________
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7.4 Human Genetics and Pedigree 
· A __________________ is a chart for tracing genes in a family.    
· ____________________ are used to infer _________________ on a pedigree.

· Often used by _________________________ to predict whether a condition within a family will be present in future generations.

· ________________ genes show different patterns on a pedigree than ________________ genes. 
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· Pedigree showing autosomal trait inheritance. 
· Males and females are affected _____________.

· Carriers of recessive genes (Ww) are shown as _________________
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· Pedigree showing sex-linked trait inheritance. 
· Phenotypes are more common in ___________ than ____________.

· Female carriers of one recessive gene (XMXm) are shown as __________________.
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· Some mutations affect a single gene, while others affect an entire chromosome.
· A mutation is a change in an organism’s ____________.
· Can be caused by _______________ such as UV light, radiation, X-ray, chemicals

· Mutation can occur at two levels:


1) _________________ 


2) _________________
· DNA / Gene Mutation


- involves changes in _____________________
1) ___________________ mutation 



   - _____________________ one nucleotide for another


  
   - ex: Our big dog bit the man. (normal)


                ___________________________. (mutated)

 SHAPE  \* MERGEFORMAT 



2) _________________ mutation 


   - __________ or ______________ a nucleotide in the DNA sequence.

         - ex: Our big dog bit the man. (normal)


            ____________________________________ (mutated - addition)



 ____________________________________ (mutated - deletion)
 SHAPE  \* MERGEFORMAT 



· Chromosome Mutation
· involves changes in ____________________ during cell division
1) _________________


2) ______________________

- a piece of chromosome is _____
    - a piece of chromosome is ____________
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3)
_____________



4) _________________

- a piece of chromosome is _________
    - part of a chromosome _______________








      and _______________ to another
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5)
Nondisjunction 


- when chromosomes ___________________________________ during meiosis 

      
- abnormal number of chromosomes end up in ______________
      
- affected individuals have ________________ or _______________ chromosomes

      
- may affect ______________ or _________________________
     

- ex: Down syndrome (_________________ = 3 chromosomes on chromosome 21)

                   Turner syndrome (______________________________  = only 1 X chromosome) 
	Disorder 
	Cause 

	
	- Non-Disjunction 

- Trisomy 21 

	
	- Non-Disjunction   

- Monosomy  of      

  Sex Chromosomes 

  (XO) 

	
	- Non-Disjunction 

- Trisomy of  the   

  Sex Chromosomes 

  (XXY) 
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· Significance of Mutation
· Mutations in _________________ do not affect offspring. 
· Some mutations have ________________ effect on gene expression.

· Mutations in _________________ can be harmful or beneficial to offspring.

· Some mutations are causes of __________________.

· _______________________ often removes mutant alleles from a population when


they are ____________________.

· Summary of Common Human Genetic Disorders
	Disorder 
	Dominant or Recessive 
	Symptom 
	Defect 
	Frequency among human births 

	Tay-Sachs Disease 
	Autosomal

Recessive 
	Deterioration of central nervous system in infancy, affected individuals die in early childhood 
	Defective form of a brain enzyme 
	1:3500 (Jewish Population) 

	Cystic Fibrosis 
	Autosomal

Recessive 
	Mucus clogs many organs, including lungs, liver & pancreas; affected individuals usually do not survive to adulthood 
	Defective chloride-ion transport protein 
	1:2500 (primarily white population) 

	Sickle Cell Anemia 
	Autosomal

Recessive
	Poor Blood 

Circulation 
	Abnormal Hemoglobin molecules 
	1:500 (African Americans) 

	Phenylketon-uria (PKU)
	Autosomal

Recessive
	Build-up of phenylalanine leading to deterioration of brain cells, severe mental retardation, eventual death
	Defective enzyme that cannot break down phenylalanine
	1:16,000

	Huntington

Disease
	Autosomal

Dominant
	Gradual deterioration of brain tissue in middle age; shortened life expectancy
	Inhibitor of brain-cell metabolism is made
	1:10,000

	Hemophilia 
	Sex-linked Recessive
	Failure of blood to clot
	Defective form of blood clotting factor
	1:10,000 (White males)


	Disorder 
	Cause 
	Symptom 
	Frequency among human births 

	Down

Syndrome 
	- Non-Disjunction 

- Trisomy 21 
	Short stature, a round face with folds of skin above the eyes, mental retardation 
	Mothers <30 yrs. 1:1500 

Mothers 30-35 yrs. 1:750 

Mothers >45 yrs. 

	Turner

Syndrome 
	- Non-Disjunction   

- Monosomy  of      

  Sex Chromosomes 

  (XO) 
	Female, faulty development of ovaries & sex hormone production, short in stature, “bed-neck”, low mental ability 
	1:2500 Female births 



	Kleinfelter Syndrome 
	- Non-Disjunction 

- Trisomy of  the   

  Sex Chromosomes 

  (XXY) 
	Male, infertile, incorrect distribution of fat, some mental retardation 
	1:850 Male births 


· Several methods help map human chromosomes.    
· Karyotype = a picture of ____________________ in a cell
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· Uses:
· to detect ________________________
· for counseling prospective parents

· Process:

1) ______________ chromosomes from cells, _________ and _________________
2) ________ chromosomes from photograph and match with ____________________
3) arrange ____________ to study for abnormalities 
· Three key features to identify chromosomes:


1) ___________

2) _________________

3) _________________
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