Unit: Human Genetics(Class Notes)
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Sex
  

    1) _____________








Determination
   - all chromosomes other than sex chromosomes





   - 
      pairs




    2) ______


_______




   - determine the sex of an individual





   - only ___ pair





   - could be X or Y





   - female= ____




     male= ____



    Question: Who determines the sex of the baby? Male or female?



     What are the chances a baby will be a boy or girl?  (hint: punnett square)

Karyotype
   
- A karyotype is a picture of 











    Process

1) Cells are 



 during mitosis
2) The chromosomes are 


 of the picture and put in 

 
3) The pairs are in order from 







    What do scientists look for?

· Are there 46 chromosomes?

· Are there 2 identical pairs of each autosome and 2 sex chromosomes?

· Are any chromosomes missing pieces or mixed up?

    Uses




    - to detect 









    - for counseling prospective parents

Sex-linked Trait  
- some genes are only carried on the 
        chromosomes = ________
____

- the Y chromosome is much 


 than the X chromosome.

  It appears to contain only a 



.

- Sex-linked traits are more likely to be passed on to _________ than

   __________



    Why??



- Females have _____ X chromosomes




- Possible genotypes: 
    _______, 
  
_______,    

_______




     “normal”  

  “carrier”  

“affected”



- carrier carries the 



 gene but does not show the trait 

  (



)



- males have only _____ X chromosome




- Y chromosome does not carry many genes




- Possible genotypes: 
    _______,     _________






     “normal”       “affected”
Common
  
1) _________
_____= cannot see some colors
Sex-linked




      
Traits

  
2) _________
___= blood cannot clot due to lack of 





Sex-linked
  
- Example 1:
 Colorblindness 

Problems








XCXc     x     XCY





         (carrier)     (normal)




   Example 2:  Hemophilia





XHXh     x     XhY





        (carrier)
   (hemophiliac)

Mutation           
- Any change in the _________________



- can be caused by ____________ such as UV light, radiation, X-ray, chemicals
 



   
- Mutation can occur at two levels:




    1) _________________ 




    2) _________________
DNA/ Gene      
- involves changes in 







Mutation






  1) ___________ Mutation




- a change in single DNA base sequence
Ex: Our big dog bit the man
__________________________
                        
2) ___________   _ Mutation

                            
- a base is “________” or “                  “ causing a “________” of sequence
Ex: Our big dog bit the man
__________________________ 
__________________________

 

Chromosome      
– involves changes in ___________







Mutation                  
     

·                               = a piece is lost

·                               = a piece is duplicated

·                               = a piece is switched

· __ _____  ______ = a broken piece attaches to another chromosome

· ___ ____  ______ = chromosomes fail to separate during meiosis

Ex: 
1) 






    
- one too few chromosomes (XO)


2) 







  





    
- one too many chromosomes (XXX, XXY, trisomy 21)

Human Genetic    
- resulting from inheritance
Disorders
   
- common genetic disorders

    (see Human Genetic Disorders chart)

Pedigree Charts
- A pedigree chart shows the 








- Genetic counselors use pedigree charts to determine the 



    

  of family members


Human Genetic Disorders
	Disorder
	Cause
	Symptom
	Frequency among human births

	Down’s 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. 1:16

	Turner’s 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’s Syndrome
	- Non-Disjunction 

- Trisomy of  the   

  Sex Chromosomes

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


	Disorder
	Dominant or Recessive
	Symptom
	Defect
	Frequency among human births

	Sickle Cell Anemia
	Codominant
	Poor Blood

Circulation
	Abnormal Hemoglobin molecules
	1:500 (African Americans)

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

	Cystic Fibrosis
	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)

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

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

	Phenylketonuria (PKU)
	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




















