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Mendel's 1st law-  the law of segregation

Mendel's 2nd law- the law of random/independent assortment 
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The Principle of 
Segregation

Expected ratio of YY : Yy : yy 
genotypes is 1 : 2 : 1


Expected ratio of

dominant:recessive

phenotypes is  3 : 1
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Mendel's 1st law-  the law of segregation

Mendel's 2nd law- the law of random/independent assortment 





There are 9 possible genotypes and 4 possible 
phenotypes. The ratio of phenotypes is 9:3:3:1.



Independent Assortment
Independent assortment of genes in different chromosomes 
reflects the fact that non homologous chromosomes can orient 
in either of two ways that are equally likely.
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Multiple Alleles

Incomplete dominance

Codominance

Mendelian GeneticsExtensions to Mendelian Genetics

Multiple Alleles
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Incomplete dominance



Incomplete	Dominance

The result of segregation can be 
observed directly, because the ratio of 
red:pink:white phenotypes is 1 : 2 : 1, 
which reflects the ratio of 
CRCR:CRCW:CWCW genotypes.

The result of segregation can be 
observed directly, because the ratio of 
red:pink:white phenotypes is 1 : 2 : 1, 
which reflects the ratio of 
CRCR:CRCW:CWCW genotypes.
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The phenotype of the

heterozygous CRCW plant is 
intermediate, an example of incomplete 
dominance.
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Camelias       &       Cows
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Lethal	Alleles

Y’  is often designated 
A   which is dominant   
over  y   or   a

y
+
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Multiple Genes



Duplicate	Genes	



Duplicate	Genes	



Complementary		Genes	



Two	Genes	

E	and	B

Epistasis



Epistasis



Epistasis



Several	Interactive	genes



An F2 phenotypic ratio of an initial parental cross between a BB, AA and a bb, aa 
would be: 


9 agouti fur:    3 Cinammon:    3 Black and 1 Brown.


The corresponding genotypes are:


9 agouti fur (1 BB, AA + 2 Bb, AA + 4 Bb, Aa):   3 Cinnamon (1 bb, AA + 2 bb, Aa):

3 Black fur(1 BB, aa + 2 Bb, aa) and 1 Brown fur (1 bb, aa).



An F2 phenotypic ratio of an initial parental cross between a BB, AA and a bb, aa 
would be: 


9 agouti fur:    3 Cinammon:    3 Black and 1 Brown.


The corresponding genotypes are:


9 agouti fur (1 BB, AA + 2 Bb, AA + 4 Bb, Aa):   3 Cinnamon (1 bb, AA + 2 bb, Aa):

3 Black fur(1 BB, aa + 2 Bb, aa) and 1 Brown fur (1 bb, aa).

A 3rd gene C, which when present in CC or Cc allows all colours that we have mentioned..

but if present as cc, then it BLOCKS ALL coloration of fur and eye colour  -giving albino



Multiple or “Poly” Genes



Multiple or “Poly” Genes

>50 Genes involved directly 
in structural height integrity 

in humans



Multiple	Genes	affecting	the	same	trait

(Polygenes)	

Human	Height?




