Basic Genetics Notes

I. Classical Genetics 

Genetics: The study of how __________ are passed on from parents to offspring.

A. Chromosomes 

1. Composed of __________, found in ________________________________
2. All body cells ( ______________________ ) in humans have ______ pairs of 

chromosomes, or ______________________________ ( ______ total): 

23 came from mom _______________, 23 from dad __________________. 
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3. ______ cells ( ______________ )  in humans only have ____________________.

4. When egg/sperm combine during fertilization new gene pairs form in offspring.

B. Genes 

1. Gene = a small section of a __________________ that ____________________ for a trait. 

· found on specific locations on chromosomes

· passed on from both parents

· humans have around _____________ different genes

http://www.youtube.com/watch?v=7YtgpA6z23I&feature=related Bill Nye
http://www.youtube.com/watch?v=XuUpnAz5y1g Human Genome Project
2. The codes carried by genes are used to __________________________ in your body. You have your traits due to the proteins that your body makes. 

3. Two genes (a set) carry the code for every trait.

a. ___________________________ =  genes that _______________________ 
as a trait if present. They hide (overpower) recessive genes.  Always ___________
_________________

Ex: Tall plants = 

b. ___________________________ = only show up as traits ________________
____________________________. Always ___________________________
Ex: Short plants =

c. Alleles = _________________________________________. We use the symbols to represent whether these genes are dominant or recessive (T or t). 

* One allele is inherited from each parent.

II. Gregor Mendel

· Austrian monk in 1860’s 

· Experimented with ____________________

· Results laid the foundation for modern genetics. 

· Known as the “________________________________”

A. Mendel’s Experiment

1. Pollinated two __________________________ pea plants by hand. 
(Pure breeding = their offspring look exactly like the parents)

2. Followed 1000 crosses through 3 generations keeping records of offspring.
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Mendel’s Original Cross    


P generation


= “_____________”

      


F1 generation

= “__________________________” 
(offspring from a cross of the parents)


F2 generation

= “__________________________” 
      (offspring from a cross of two of the F1 plants)

C. Mendel’s Conclusions

1. __________________________________: the trait expressed in F1 is dominant, trait hidden is recessive.

· Mendel did not know about _____________. We now know that:

a.  
If you have two genes that are _____________ for a trait, you are

_____________________ for the trait (or _____________________ ) 

Ex:

b.  
If you have two genes that are _______________ for a trait, you are

______________________ for the trait (or a ______________ ).

Ex:

III. Punnett Squares

A scientific tool used in genetics to help determine __________________ of traits showing up in offspring. 

A. How to Make a Punnett Square:

1. Determine which phenotype is dominant and create a key.


Phenotype = 

 
* what you see (or) what it looks like

2. Determine the genotype of each parent.


Genotype =

3. Draw a square with four boxes.

4. Write the genes of one parent across the top of the square. Write the genes of the other parent along the side.

5. Cross the letters to show all possible outcomes/offspring.

Example:

Practice Punnett Squares

Black fur in mice is dominant (DD or Dd);  white fur is recessive (dd)

Problem #1
A homozygous dominant male (DD) is crossed with a heterozygous female (Dd).

What is the chance that the offspring will have black fur?








Genotypic ratio: 







Phenotypic ratio:
Problem #2


A homozygous recessive male (dd) is crossed with a heterozygous female (Dd).


What is the chance that the offspring will have black fur?








Genotypic ratio: 








Phenotypic ratio:

Problem #3


A heterozygous male (Dd) is crossed with a heterozygous female (Dd).


What is the chance that the offspring will have black fur?








Genotypic ratio: 








Phenotypic ratio:

IV.  Performing a Test Cross

Test cross = a way to determine if an organism with a dominant genotype

(appearance) is __________________ (TT) or __________________ (Tt).

How? Mate the dominant individual with a ____________________________ (tt) organism and look at offspring.

V.  Dihybrid Crosses

Crossing organisms using ____________________________.

· we only look at phenotypic ratios here
Key: Pea Seeds

  
G = green   g = yellow  R = round  r = wrinkled 

Example 1:   P=  green/round (GGRR) x green/wrinkled (Ggrr) 

Key: Pea Seeds

  
G = green   g = yellow  R = round  r = wrinkled 

Example 2:  P:  Ggrr x GGRr
Example 3:  P:  GgRr x GgRr
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