BSCI 124, Straney
Managing the Information

Mitosis and Meiosis
I) Cell division- Information management to make copies of cells



- how to make sure information is passed onto each cell in one organism 

A) place: occurs only at meristems (e.g. tip of root, tip of shoot)



- growth also uses cell expansion and cell differentiation


B) requires DNA replications




-replication of double stranded DNA based upon creating new paired strand for each (on 





A/T and G/C pairing)




-DNA polymerase enzyme which catalyzes replication


C) Complications to solve:



1) DNA is split into "volumes", called chromosomes.



2) there is a copy of each chromosome-pair of "homologous chromosomes"




-terms: 
# of unique chromosomes = haploid = n






# of total chromosomes = diploid=2n               e.g. human: n = 23, 2n = 46.


D) Mitosis


-purpose is to make an exact copy all the chromosomes in the new cell



-2n (  2n



-follows DNA replication, where each chromosome is replicated but remain stuck together 




(sister chromatids)



-prophase is where chromosomes condense 



-metaphase is part of mitosis where all chromosomes are lined up



-anaphase is where sister chromatids are separated



-telophase is where the two cells are separated with the construction of a cell wall

II. Meiosis- Information management between generations


Heredity- passing on of traits from generation to generation



A. Sexual reproduction


1.  objectives of sexual reproduction- information management 




- combine information from each parent equally




- scramble information as much as possible to allow the most reassortment of traits 



2. constraints:



-there is a copy of each chromosome-pair of "homologous chromosomes"




-terms: 







# of unique chromosomes = haploid = n






# of total chromosomes = diploid=2n               e.g. human: n = 23, 













2n = 46.




- simple combination of all DNA unfeasible 2n->4n->8n->16n




- instead, reduce information by half and combine with half of other individual      






2n -> n   (+ n)  -> 2n

B. Mechanics of the reduction of information by half : Meiosis


1. Stages of meiosis




a. Meiosis part I: separation of homologous chromosomes




b. Meiosis part II: separation of sister chromatids-similar to mitosis




Result:    
- 4 cells with n # of chromosomes each = gametes






- two pairs have randomly assorted homologous chromosomes






-scrambled information in chromosome-size packets

-all four gametes have complete haploid information but each has differently 


scrambled information derived from homologous chromosomes





Mitosis

  versus

    Meiosis
purpose
 
produces somatic cells

           produces reproductive cells



       

(body, growth)

process
  
   cell duplication

 
 
reduction division




 
(diploid -> diploid)


(diploid -> haploid)

number of              

1 cell division



2 cell divisions

divisions
product     
 

1 -> 2 daughter cells

 1 -> 4 cells (gametes)


    

   


daughter cells identical


daughter cells different

DEFINITIONS:

1. Diploid - having two complete sets of chromosomes (2n)



2. Haploid - having a single set of chromosomes (n)



3. Homologous chromosomes - members of a chromosome pair - one came from male, one 




from female - genes in same location



4.Sister chromatids- the chromosome and its exact copy which arose from DNA replication



5. Gametes - haploid reproductive cells  - sperm and eggs



6. Zygote - a fertilized egg
- plant crosses: male gamete is pollen produced on the stamen  female ovule (egg) in carpel

-pollination is the introduction of pollen onto carpel

