Unit: Mendelian Genetics (Class Notes)
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Genetics
         
- the study of 




Trait
 
  
- a ________ is a specific characteristic of an individual

- determined by the 


 carried on the 





- Examples:
flowers = color, height
        
humans = hair color, eye color

Gregor Mendel
- “Father of Genetics”




- studied ____________ because




    1) seeds were readily available




    2) they could be cultivated very quickly
- Mendel had plants that were 




- True Breeding = Produce offspring identical to themselves 

- He wanted to produce “


” seeds that had two different parents with 



 traits.


Experiment 1  

- Crossed 

    seeds with 

          seeds (P generation)



     ( __________________ (F1 generation)





  Green (P) x Yellow (P) = 


(F1)
Experiment 2 

- Crossed 2 F1 Generation plants 





  

  Yellow (F1) x Yellow (F1) = 



  





     (F2)
  
% of the F2 hybrid plants were yellow and 
  
% were green.  

Mendel’s Findings  
- there was a “


” affecting the color of the seeds

  
  
- the “factor” was found to be the “


”


- the different forms of a gene are called 




- the allele may be dominant or recessive
Mendel’s
 
1) 







3 Laws

     

- Dominant allele prevents the recessive allele from being expressed
 - 


 allele = is always expressed; 

  represented by a 


 letter

 - 


 allele = is expressed only when dominant allele is not present;
  represented by a 



 letter




      
- Example: Human eye color






Brown eye is dominant “___”






Blue eye is recessive “___”




 2) 










      
- Alleles 


 during meiosis 

 3) 







- The expression of one trait does not affect the expression of another trait because genes separate 


   during meiosis

      
- Example: hair color and eye color are traits that are independently inherited

Genotype
 
Genotype = the actual genetic make up of a trait

- is made up of two __________ (one from each parent)


    
- Ex: B and b

  
- can be 1) BB
 (





)






  2) bb
 (





)




  3) Bb
 (





)


      
- Homozygous = __________ alleles



  Heterozygous = 


 alleles

Phenotype
 
Phenotype = the actual appearance of a trait

 - B = brown eye (dominant); 
    b = blue eye (recessive)

BB = 


 eye





bb = 


 eye





Bb = 


 eye

Hybrid           

- 



 Cross = crossing one trait

Crosses
  
- 



 Cross = crossing two traits
 



  
- A table that shows the possible combinations of genes in an offspring
Square

     

Monohybrid   

Example 1:   

Cross



          BB            x            bb





   (brown eyes)

(blue eyes)




% = 
Phenotypic ratio = 




Genotypic ratio = 




Example 2:   





          Bb            x            bb





   (brown eyes)

(blue eyes)

% = 

Phenotypic ratio = 




Genotypic ratio = 
Example 3:   





          Bb            x            Bb





   (brown eyes)

(brown eyes)

% = 

Phenotypic ratio = 




Genotypic ratio = 
Dihybrid
          
Example
Cross

    

Two traits of apples: 

1) Color: R= red; r = green

2) Taste: S= sweet; s= sour

An apple heterozygous red and sour (_________) crosses with an apple green and heterozygous sweet (___________).

Note: Law of Independent Assortment

Practice 
          
- Predict what the parents’ genotypes are 
     

Problems




      Example 1:



     


     




      (C= can roll tongue; c= cannot roll tongue) 

John cannot roll his tongue, but both of his parents can roll their tongue.  Give the 

      genotype of John and his parents.

 Example 2:

 (T= tall, t= short; G= green, g= yellow)

  A tall yellow plant is crossed with a tall green plant.  Some of the offspring are short and yellow. What the parents’ genotypes?

Review of
      
1) Principle of 






Mendel’s Laws    
2) Principle of 






3) Principle of 






3 Exceptions to   
1) 






Mendel’s Laws        
    Dominant allele is not expressed completely in ___________ genotype

  
Ex: In flowers, R= red, r=white





              RR = 


, rr = 



       Rr = 


(in between)




Calculate the genotype and phenotype ratios of the offspring for the above example if 
RR x rr:

2) 







    Both 



 and 



   alleles are expressed

Ex: There are four blood types in humans:


- 
, 
, 
, and 
       .

- Alleles 
 and 
      are dominant to 
      .  


- Blood type 

 carries both alleles A and B and shows 




      

3) 








    A gene carries more than 2 alleles

  Ex: Blood types (again!!)

 
     

 
- alleles A, B, O are carried on “___” gene

- A, B = dominant; o = recessive




Possible genotypes:


Type A    = ____ or ____



Type B    = ____ or ____



Type AB  = ____



Type O    = ____

Ex: A heterozygous Type A man marries a Type O woman.  What will be the possible genotypes and phenotypes of their kids?



4) 








    Traits controlled by 
 or more genes are said to be 




.

 
Ex: Skin color in humans is a polygenic trait controlled by more than four different genes.

3) 








    A gene carries more than 2 alleles

  Ex: Blood types (again!!)

 
     

 
- alleles A, B, O are carried on “___” gene

- A, B = dominant; o = recessive




Possible genotypes:


Type A    = ____ or ____



Type B    = ____ or ____



Type AB  = ____



Type O    = ____

Ex: A heterozygous Type A man marries a Type O woman.  What will be the possible genotypes and phenotypes of their kids?



4) 








    Traits controlled by 
 or more genes are said to be 




.

 
Ex: Skin color in humans is a polygenic trait controlled by more than four different genes.
