Biology
Chp 8

Cell Reproduction

I.  Chromosomes

A. CHROMOSOME STRUCTURE

1. Chromosome:  rod shaped structure made of DNA and proteins when the cell is dividing
2. Histones:  protein structure the DNA coils around when forming a chromosome

3. Chromosomes consist of two identical halves called Chromatids
a. chromatids form when the DNA is copied before the cell divides

b. each new cell will receive one of the chromatids

c. Centromere:  holds the chromatids together

4. Chromatin:  uncoiled DNA between cell divisions

a. when uncoiled, it can be read

5. Prokaryotic DNA is simpler than Eukaryotic:  only one chromosome in a circular shape

B. Chromosome Numbers

1. Each species has a specific number of chromosomes (pg 152)
a. chrosome number and complexity

2. Sex Chromosomes:  pair of chromosomes that determine the gender of an organism

a. Humans:  X and Y, Males XY, Females XX

b. other genes may be carried on the sex chromosomes

3. Autosomes:  All chromosomes except the sex chromosomes

a. Humans have 23 pair of chromosomes, 22 are autosomes
4. Sexually reproducing organisms have two copies of each autosome called homologous chromosomes

a. one comes from each parent

b. they code for the same traits, but may contain different genes

5. Karyotype:  a photomicrograph of the chromosomes in a normal dividing cell  (Page 153)

6. Diploid Cells:  contain two sets of chromosomes

a. All normal cells in sexually reproducing organisms are diploid
b. 2n

7. Haploid Cells:  contain only one set of chromosomes

a. Sperm and egg cells are haploid, Why?

b. 1n

c. 1n + 1n = 2n
II.  Cell Division

A. Introduction

1. about 25 million cells are produced per second by an adult human

B. Prokaryotic Cell Division

1. single DNA molecule in a circular form

2. Binary Fission:  division of prokaryotic cells into two offspring cells

3. DNA is copied, and the cell membrane splits down the middle forming the 2 new cells (page 154)

C. Eukaryotic Cell Division

1. Both Cytoplasm and Nucleus divide

2. Mitosis:  results in new cells that are identical to the adult cell

i. Occurs in organisms for growth, repair, and development

ii. Asexual Reproduction:  production of offspring from one parent

3. Meiosis:  results in gametes

i. procedure reduces the chromosome number

4. The Cell Cycle

i. The repeating set of events in the life of a cell

ii. Interphase:  time between cell division

1. G1 Phase:  Cell Growth

2. S Phase:  DNA copied

3. G2 Phase:  Growth and prep for cell division

iii. Cell Division:  2 phases

1. Mitosis:  division of the nucleus

2. Cytokinesis:  division of cytoplasm

iv. G0 Phase: cells don’t prepare for cell division

1. Cells will never divide again

2. Only occurs in certain cells

3. Central Nervous System

D. Stages of Mitosis

1. Prophase

a.  DNA shortens and coils into Chromosomes

b.  Remember DNA has been copied and is actually two chromatids held together by a centromere

d. Nucleolus and Nuclear membrane disappear

e. Centrosomes appear next to the nucleus

f. Each Centromsome contains a centriole

g. Spindle fibers begin to form from the Centrosomes

1. made of microtubules

2. There are two kinds of Spindle fibers

a. Kinetochore Fibers:  extend from the centrosome to each chromatid

b. Polar Fibers:  extend across the cell but don’t attach to the chromosomes

3. Mitotic Spindle:  all the spindle fibers collectively

2. Metaphase

a.  Kinetochore Fibers line the chromosomes up across the center of the cell

b.  Karyotypes are usually made during this phase

3. Anaphase

a.  Chromatids separate and are pulled toward the poles

b.  Each chromatid is know called a chromosome

4. Telophase

a.  When the chromosomes reach the poles, the spindle fibers break down

b.  Chromosomes uncoil and become chromatin again

c. Nuclear envelope, and nucleolus reform

E. Cytokinesis

1. Animal Cells:  a cleavage furrow forms as the plasma membrane pinches inward separating the cytoplasm

a.  eventually the cell splits in two

2. Plant Cells:  A cell plate forms across the center of the cell

a.  the cell plate becomes the new cell wall separating the two cells

3. In both plants and animals the two new cells are equal in size and have the same genetic material

F. Control of Cell Division

1. Proteins control when the cell will divide

2. There are different check points that will control different parts of the cell cycle.

3. They are similar to stoplights (green or red)

4. Control occurs at 3 main checkpoints (Pg 159)

a.  Cell Growth (G1) checkpoint:  proteins control if the cell will divide

1. If the cell is healthy and has grown properly the proteins will initiate the S phase (DNA copying)

2. If conditions are not favorable for division, the cell will stop at this phase

3. Cells also may enter the G0 phase at this checkpoint

b.  DNA Synthesis G2 checkpoint:  At this point, Enzymes check the process of the copying of the DNA

1. If everything has gone properly, the cell will initiate mitosis

c. Mitosis Checkpoint:  If the cell passes this checkpoint, mitosis is complete and the cell will enter the G1 phase again

5. Cancer:  uncontrolled growth of cells

1.  the proteins at the checkpoints are controlled by your genes.

2.  If a mutation occurs, the cell may not be checked, and continue to divide uncontrolled

III.  MEIOSIS


A.  Formation of Haploid Cells



1.  In animals meiosis produced gametes, haploid reproductive cells

2.  A cell enters Meiosis with 2 sets of chromosomes just like it enters    mitosis

a.  In Meiosis the cells divide twice instead of once resulting in 4 haploid instead of 2 diploid cell

C. Meiosis I

1. Prophase I:  same steps as prophase with one exception

a. a Synapsis occurs:  pairing of homologous chromosomes

b. each pair of homologous chromosomes is called a Tetrad

c. the chromatids line up so that the corresponding chromosomes are across from each other
d. This allows a process called Crossing Over to occur
e. During crossing over genes change places on the homologous chromosomes
f. This creates new combinations
g. Genetic Recombination:  mixing of genetic material
2. Metaphase I:  The tetrads line up randomly across the center of the cell

3. Anaphase I:  the random chromatids are pulled toward the poles

a. Because it is random it is called Independent Assortment

b. It results in more genetic variation

4. Telophase I and Cytokinesis I:  Two new cells are formed, but the chromatids have not separated.  Explain

D. Meiosis II

1. All of the same steps occur as mitosis, except the DNA is not copied before it begins

2. Because of this the cells produced will be haploid instead of Diploid

E. Then end result of Meiosis is 4 cells that are genetically different and are haploid

F. Development of Gametes

1. Meiosis only occurs to produce Gametes
2. Spermatogenesis:  the production of sperm cell

a. Occurs in the testes of males
b. One reproductive cell divides into 4 spermatids which develop into mature sperm cell

3. Oogenesis:  production of mature eggs

a. occurs in the ovary of females

b. Only one egg is produced from the reproductive cell

c. The other three cells called polar bodies give their cytoplasm to the one egg and then die
d. The egg produced is much larger and ready to be fertilized by the sperm
G. Sexual Reproduction:  production of offspring through meiosis and the union of sperm and egg

1. offspring are genetically different than the parents

2. Gives offspring an evolutionary advantage

3. Most plants and animals reproduce sexually
