Genetics Review 

A. Classical Genetics Vocabulary

1. Chromosomes = pieces of DNA in the nucleus of every cell.  Humans have 23 pairs of chromosomes, or 46 total. 

2. Gene = a small section of a chromosome that carries a code for a trait.  Genes make proteins, proteins give us our traits. 


3. Allele = symbols for different forms of a gene (dominant or recessive) 



      Ex:   T is the allele (symbol) for a dominant gene.

4. Dominant genes = genes that always show as a trait in the individual if present 

(always capitalized): T 
5. Recessive genes = genes that only show as a trait if there are no dominant genes 

present (lowercase):   tt
6. Homozygous = having two of the same genes for a trait:  TT (tall), tt (short) 

7. Heterozygous = having two different genes for a trait:  Tt (tall)
8. Genotype = the underlying genes that make a trait (TT, Tt, or tt)

9. Phenotype = the trait that you see – the appearance of a trait (tall or short)

10.  Sex cells (gametes) = eggs or sperm.  All sex cells have 23 chromosomes.

11.  Somatic cell = any cell in your body that is not a sex cell (skin cell, blood cell, liver cell, etc.). All somatic cells have 46 chromosomes. 

12.  Sex chromosomes = X or Y:     males =XY    females = XX

B. Punnett Squares


   Used to PREDICT possible gene combinations of the offspring from two parents
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*  Two parents with dominant traits can only have a child with a recessive/different trait if they are both heterozygous!  Tt  x  Tt
C. Gregor Mendel

Know the basic experiment that Mendel performed and the type of plant he studied. 
What conclusions did Mendel make from his experiments?


What does P, F1 and F2 stand for? 
D. Test Crosses

A way to determine if an organism with a dominant appearance (phenotype) is homozygous dominant (AA) or is heterozygous (Aa).  

How:  

Cross the organism with a known recessive (aa) and look at the outcome.  If any recessive kids show up then the parent had to be a carrier.

E. Complicated Genetics

1. Incomplete Dominance – the heterozygous offspring is a blending/mixing of the two alleles.
   RR = red,   WW = white,   RW =pink           (or)  

   TT = tall  
SS = short
   TS = medium 

2. Codominance – both alleles are dominant/both show up in heterozygous offspring.

   RR =  red     WW= white     RW = both red & white 

   
3. Multiple Alleles – more than two alleles/symbols for 1 gene

   Ex: blood groups – A, B and O alleles

    Blood types (phenotype)
Genotype

A 



 AA, A0


B 



 BB, BO


AB 


 AB


O 



 OO
4. Polygenic Inheritance – many genes work on 1 trait.
  Ex:  skin color, height, eye color, etc.
·  The more dominant genes, the taller/darker, etc. 
5. Sex-linked Traits – genes found on sex chromosomes (X or Y)


XAXA = normal female



XAY = normal male

XAXa = normal female/carrier


XaY = male with disorder

XaXa  = female with disorder



· Phenotypic ratios split males and females up.  


Ex.   XAXa   crossed with   XAY


Phenotypic ratio: 
50% males normal, 50% colorblind





100% females normal

6.  Dihybrid Crosses:   
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This would make a 4 x 2  box
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F. Genetic Disorders.  Describe the following genetic disorders.  
1. Autosomal Recessive Disorders – not on the sex chromosomes.  Disorders that you get if you have two recessive alleles (aa).    

sickle cell anemia – 


cystic fibrosis – 


albinism –

Tay Sachs disease – 

2. Autosomal Dominant Disorders – disorders you get if you have one or two dominant alleles: AA or Aa   

Dwarfism – 

Huntington’s disease – 

3. Recessive Sex-linked Disorders – disorders due to recessive genes on the X chromosome. Women need 2 recessive genes to get the disorder, but men only need 1!

color blindness – 


hemophilia – 
