
 DNA Strand

Genes on DNA strand

Chapter 6: Chromosomes, Cell Cycle and  Mitosis
Class Notes

Chromosome Structure

genetic information is stored in the DNA

 Genes     are located on the DNA strand

DNA means deoxyribose nucleic acid

in eukaryotes DNA is double stranded and
coiled and wrapped around globular proteins
called Histones

there are different
names for DNA that
depend on what state
the DNA is in

Chromatin

called this when cell is in normal
state

thin thread like coiled DNA

not visible by microscope

Chromosomes

called this when cell is dividing

super coiled condensed DNA

visible by microscope

chromatid  = 1 part of a chromosome

centromere = point where two chromatids attach

Chromosome Number
-each species has its own chromosome number

 Homologous chromosomes    are pairs of matching
chromosomes of sexually reproduction organisms



diploid (2N) =  the full set of chromosomes

haploid (N) =  half the chromosome number

-examples:
Humans: the diploid 2N is 46 chromosomes

   the haploid N is 23 chromosomes

-Given the haploid number, to find the diploid number, multiply the
haploid number by 2
-example: If the haploid number is 10 what is the diploid number?

2 X N = diploid number
2 X 10 = 20

-Given the diploid number, to find the haploid number, divide by 2.
-example: If the diploid number is 96, what is the haploid number?

N/2 = haploid
96/2 =48

Cell Cycle
-cell cycle is the sequence of events that occurs in a cell from mitosis to mitosis
-cell cycle consists of 5 events: -3 phases of interphase

-mitosis
-cytokinesis (which is really a part of mitosis)

interphase is divided into 3 phases

               G1 phase

cell double in size

organelles double in number

               S phase

DNA replication (copies itself)

                G2 phase

rapid cell growth, prep for division



Asexual Reproduction

the offspring are identical to the parent

occurs by binary fission budding mitotic division

evolutionary significance is there is no genetic recombination

Mitosis

Mitosis is the division of the cell nucleus in which the chromosomes in the parent cell divide
into two identical sets of cells with the same chromosome number as the parent.

Evolutionary Significance is to maintain the chromosome number.

Mitosis occurs in somatic cells = body cells, non sex cells

cell size     cause the cell to divide.  When the volume of the cell becomes larger than the
surface area

mitosis occurs in 4 stages: prophase, metaphase, anaphase and telophase

Prophase

early prophase chromatin coils & condense into
chromosomes

nuclear membrane and nucleolus
disappears

centrioles move to opposite end or poles

middle prophase spindle fibers   form

polar fibers   extend across the cell from
centrioles to centrioles

 Kinetochore fibers   extend from the
centromere to the centrioles and help to
control movement of chromosomes.

late prophase asters form



Metaphase kinetochore fibers move the chromosomes
to the center of the cell

chromosomes line up at the center of the
cell, (cell equator or metaphase plate)

Anaphase centromere of each pair of chromatids
divides

chromosomes separate

chromatids move to opposite poles

Telophase identical set of chromatids at opposite
poles

centrioles and spindle fibers disappear

chromatids unwind and elongate into
chromatin

nuclear membrane and nucleolus reform

Cytokinesis division of the cell, this is really part of telophase

in animal cells >> cell pinches inward to
form two new daughter cells

in plant cells>> cell forms a cell plate
which develops into a cell wall separating
the two daughter cells

Summary of Mitosis
Mitosis is the division of one cell into two new cells.
The evolutionary significance of mitosis is to maintain the chromosome number. 
In asexually reproducing organisms, mitosis is used to reproduce.  It is like binary fission but is
more complex.
In sexually reproducing organism, mitosis is used for cell growth.


