[image: ][image: http://www.memo.fr/Media/PER_CON_147_A.jpg]Mendel 
and Heredity

Genetics is Like Drawing from the Deck of Genes.

The Blending hypothesis:


The Particulate hypothesis:
[image: http://s3.timetoast.com/public/uploads/photos/2509715/mendel.jpg?1335027653]

Mendel used garden peas to investigate hereditary relationships.  Why peas?




Mendel also used true-breeding plants.
	-true-breeding plant:


Mendel’s Model
[image: ]Mendel noticed a ___________ (ratio) inheritance pattern in his breeding experiments in F2 offspring and developed a model to explain it
·     4 Concepts make up this Model  

1.


2. 


3.

[image: http://upload.wikimedia.org/wikipedia/commons/thumb/2/22/Punnett_Square.svg/2000px-Punnett_Square.svg.png]
4.



Punnett Squares:

[image: http://passel.unl.edu/Image/KohmetscherAmy1129928556/het_vs_hom_chroms.jpg]Useful Genetic Vocabulary:
· Homozygous = two identical alleles for a gene (bb or BB) 
· Heterozygous = two different alleles for a gene (Bb)
· Heterozygotes are not true-breeding
· Homozygotes are true-breeding

· Phenotype = physical appearance
· Genotype = genetic makeup
For example, in pea plants, 
· PP and Pp plants have the same phenotype (purple) but different genotypes
[image: ]
The Test Cross = 


How is a Test Cross Performed?


Law of Independent Assortment:






What can a dihybrid cross show us about the genetics of the individuals?  
· can determine whether two characters are transmitted to 
offspring as a package or independently

Expected Phenotype Ratios for Hybrid Crosses:

Monohybrid: __________

Dihybrid: ______________

Probability is KING when it comes to Genetics
[image: ]
Multiplication and Addition Rules of Probability:

Multiplication Rule:  
probability that two or more independent events will occur together is the product of their individual probabilities

Addition Rule:  
probability that any one of two or more exclusive 
events will occur is calculated by adding 
together their individual probabilities
[image: http://img.docstoccdn.com/thumb/orig/121720670.png]

But, 
Inheritance patterns are often more complex than predicted by simple Mendelian genetics
(basic principles of segregation and independent assortment still apply)


Inheritance of characters by a single gene may deviate when…



[image: http://www.tokresource.org/tok_classes/biobiobio/biomenu/theoretical_genetics/asset5.jpg]


Complete Dominance





[image: http://www2.estrellamountain.edu/faculty/farabee/BIOBK/incomdom.gif][image: http://genetics2011.wikispaces.com/file/view/chart.jpg/198416800/346x284/chart.jpg]Incomplete Dominance (think PINKomplete)







											
[image: http://www.bbc.co.uk/staticarchive/54354e073e9f5a0f2b32eb7c95408ee99c0353ed.png]												Codominance

Co-dominance



Multiple Alleles
[image: bloodtype_chart]



Sex-Linked Gene





X-linked recessive disorders are much more common in males than in females

X-linked human disorders examples: 

X Inactivation in Female Mammals




Pleiotropy

[image: ]

Epistasis



Polygenic Inheritance




Linked Genes




	Genetic Recombination:




· [image: ]IF FREQUENCY < 50%, 
       THE GENES ARE LINKED!


· [image: ]Mechanism behind Recombination:
  ________________________




[bookmark: _GoBack][image: ]

[image: ][image: ]Using the following crossover frequencies, construct a gene map for the following genes – A,B,C,D.
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Genetic Maps, Linked Genes, & Recombination
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Recombination
—>Recombination through crossing over occurs during prophase of meiosis I. Since crossover is random,
the likelihood that 2 genes crossover increases as the distance between those 2 genes increases since there

are more points between them where crossover may occur. The unit of measure of this distance is the
map unit.

Gene Linkage Maps

—>Using crossover frequencies one can construct a linkage map to visually represent the relative distances
between genes.

Linked Genes
- Genes that are close together are said to be linked as they often “travel together” during crossing over.





http://www.layingthefoundation.org
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1. It is usually most efficient to begin with the genes that are farthest apart.

2. Next, begin overlapping genes. It is sometimes more productive to attempt to pick
internal genes first.

3. Remember that crossover frequencies cannot exceed 50%

B 45 C

insert the possibilities for D

D 40 B 40 D---C (could go either way)

blindly choose B-D-C over D-B-C

B 40 D---C

insert A and deduce map distances to match the table

Correct Answer: BADC
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GENE | CROSSOVER
FREQUENCY
A-C 30%
B-C 45%
B-D 40%

A-D

25%
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