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In human cells, there are 20 CDKs and 29 cyclins. 


CDK1, CDK2, CDK3, CDK4, CDK6, and CDK7 directly regulate cell-
cycle transitions and cell division, whereas CDK7–11 mediate gene 
transcription.
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    In crossing peas, the anthers of 
the female parent are first exposed 
and then cut off to prevent self-
fertilization.
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Pea	Plant	Crossing
   Mature pollen is 
collected from another 
flower and deposited on 
the stigma of the female 
parent.

       After fertilization, a small 
cloth bag is tied around the 
fertilized flower to prevent 
stray pollen from entering.
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Gregor Mendel's hypotheses:


1. Hereditary determinants are of a particulate nature. Each genetic 
trait is governed by unit factors , which "hang around" in pairs (or 
gene pairs) within individual organisms.


2. When two different unit factors governing the same phenotypical trait 
occur in the same organism, one of the factors is dominant over the 
other one, which is called the recessive trait.


3. During the formation of gametes the "paired" unit factors separate or 
segregate randomly so that each gamete receives either one or the 
other of the two traits, but only one.


4. The union of one gamete from each parent to form a resultant zygote 
is random with respect to that particular characteristic.


5. During production of gametes, only one of the "pair members" for a 
given character passes to the gamete.


6. When fertilization occurs, the zygote gets one from each parent, 
thus restoring the pair.

http://www.accessexcellence.com/AB/BC/Gregor_Mendel.html
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The Principle of 
Segregation

Expected ratio of YY : Yy : yy 
genotypes is 1 : 2 : 1
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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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There are 9 possible genotypes and 4 possible 
phenotypes. The ratio of phenotypes is 9:3:3:1.
There are 9 possible genotypes and 4 possible 
phenotypes. The ratio of phenotypes is 9:3:3:1.
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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.

Anaphase I

A

a

Anaphase I

A

B B
a a

b b

A A

b b

B

a

B

Resulting gametes

a

A

a

A b
b

B
Bb

B

b

B

a

A

a

A

Resulting gametes



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.

Anaphase I

A

a

Anaphase I

A

B B
a a

b b

A A

b b

B

a

B

Resulting gametes

a

A

a

A b
b

B
Bb

B

b

B

a

A

a

A

Resulting gametes



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.

Anaphase I

A

a

Anaphase I

A

B B
a a

b b

A A

b b

B

a

B

Resulting gametes

a

A

a

A b
b

B
Bb

B

b

B

a

A

a

A

Resulting gametes



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.

Anaphase I

A

a

Anaphase I

A

B B
a a

b b

A A

b b

B

a

B

Resulting gametes

a

A

a

A b
b

B
Bb

B

b

B

a

A

a

A

Resulting gametes



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.

Anaphase I

A

a

Anaphase I

A

B B
a a

b b

A A

b b

B

a

B

Resulting gametes

a

A

a

A b
b

B
Bb

B

b

B

a

A

a

A

Resulting gametes



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.

Anaphase I

A

a

Anaphase I

A

B B
a a

b b

A A

b b

B

a

B

Resulting gametes

a

A

a

A b
b

B
Bb

B

b

B

a

A

a

A

Resulting gametes





chromosome   1 

chromosome   1 

chromosome   7 

chromosome   4 

chromosome   5 
chromosome   4 

chromosome   4 



chromosome   1 

chromosome   1 

chromosome   7 

chromosome   4 

chromosome   5 
chromosome   4 

chromosome   4 



chromosome   1 

chromosome   1 

chromosome   7 

chromosome   4 

chromosome   5 
chromosome   4 

chromosome   4 













1/4

1/4

1/4

1/4

Full agreement with Mendel’s 2nd lawFull agreement with Mendel’s        law



Hybrid Vigor or “heterosis”
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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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