Chromosomes
· Chromosomes contain DNA.

· Almost all cells have 46 chromosomes, except gametes (sex cells: egg and sperm).

· If a cell has 46 chromosomes it is considered to be diploid (2n).  If it has half the number of chromosomes it is haploid (n), these are found in the gametes. 

· A human has 46 diploid (2n) cells and 23 haploid (n) cells.


· Females carry an XX on their chromosomes, Males carry an XY on their chromosomes.

Mitosis

· In mitosis, the nuclear material (chromosomes) which contain DNA, divide in two.
· This is important because this is how cells make new cells.

· There are 4 phases in Mitosis with one resting stage.

· Prophase
· Metaphase

· Anaphase
· Telophase

· Interphase is a resting state that the cell is in the majority of the time. This is where the cell grows and develops.  It will also replicate its chromosomes.
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Phase 1: Prophase
Nuclear membranes disintegrates (disappears) and the spindle is formed.
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 INCLUDEPICTURE "http://micro.magnet.fsu.edu/micro/gallery/mitosis/lateprophase.jpg" \* MERGEFORMATINET 

Phase 2: Metaphase
-Chromosomes line up on the equatorial plate, or middle of the cell.
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 INCLUDEPICTURE "http://pix.botany.org/set15/15-002h_300.jpg" \* MERGEFORMATINET 



Phase 3: Anaphase

-chromosomes are pulled apart at the centromere and pulled to opposite poles of the cell. Cytokinesis will begin, which is the division of the cytoplasm (in animal cells), this is when a cleavage furrow forms. Cytokinesis continues through Telophase (the last phase).
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 INCLUDEPICTURE "http://micro.magnet.fsu.edu/micro/gallery/mitosis/earlyanaphase.jpg" \* MERGEFORMATINET 


Phase 4: Telophase
-Chromosomes are now at each pole and put back into the form of chromatin.  The nuclear membrane starts to form again, and you now have 2 daughter cells created.
-In plants, a cell plate forms that divides the 2 cells.
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Cell Plate (plant)

· You have now created 2 identical daughter cells

46 chromosomes


46                      46

Meiosis

· Only for reproductive (sex) cells or gametes

· Nuclear division in which chromosome number is cut in half (haploid=n)
· Same 4 phases as mitosis, but goes through them twice.

Meiosis I

· Prophase I, Metaphase I, Anaphase I and telophase I (Interphase)

· PII, MII, AII, TII (no interphase)

Interphase I

-chromosomes replicate/duplicate (contains 46 chromosomes)

Prophase I

· During synapses homologous chromosomes (same/identical) pair up.

· Called a tetrad (4 chromosomes)
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· Crossing over occurs→gives genetic variation
(See picture above)

· Chromosomes line up side by side

· Exhange DNA
· Form new genes
Metaphase I

· Tetrads line up in the middle of the cell (equator)
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Anaphase I

· Chromosomes pulled to opposite sides of the cell

· Notice that they are complete (in mitosis they are singles).


Telophase I and Cytokinesis

· Each cell has a haploid set of chromosomes

· 2 haploid daughter cells form
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Cell will then go through the second Meiotic Stage (like mitosis divison now).


· You end up with 4 haploid cells!
Karyotype
· Orderly display of magnified images of an individuals chromosomes.

· Detects genetic abnormalities caused by mutations.

· Usually use blood (WBC)

Abnormalities

· Alterations in chromosomes ex. Down Syndrome
· Extra copy of chromosome 21
· Most common chromosome number abnormality

· 1 out of 700 children affected in U.S.

· Can also have a mutation occur during meiosis which affects sex chromosomes, X and Y

· Ex. XXY, XXX

XXY-Klinefelter Syndrome-sterile male

XXX-Metafemale-Limited fertility

Typical Karyotype
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Types of Reproduction

· Sexual reproduction-requires that two cells from different individuals unite to produce the first cell of a new organism


Ex. Seen in humans, most animals, some fungus, some protists and plants
A Type of Sexual reproduction

1. Conjugation
a. Seen in bacteria and protists
b. Exchange of genetic information
c. Long bridge of protein forms between and connects two bacterial cells.

d. Part of genetic info of one cell, called the donor, transferred to the other cell, called the recipient.

e. The recipient cell has a different set of genes from those it had before conjugation occurred.

f. This increases genetic diversity of a population.
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 INCLUDEPICTURE "http://www.biologie.uni-hamburg.de/b-online/library/bio201/ffactor.gif" \* MERGEFORMATINET 


2. External fertilization

a. Alteration of generations (in plants and algae)

b. gametes released in water (spore formation)
3. Internal Fertilization

a. Gametes released internally

· Asexual reproduction-a single organism can reproduce without the aid of another.

· Can be simple where some unicellular organisms just divide in half (ex. In bacteria and protists)

A Type of asexual reproduction

1. Binary fission 

a. Seen in Prokaryotes (bacteria) and also in protists, like paramecium.

b. Duplicate genetic material then divide in half

c. Produces two identical daughter cells
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2. Sponges can produce gemmules that can survive extremes in temperature.  When conditions are favorable they grow into new sponges.
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3. Budding:  Sponges and Cnidarians (coral, jellyfish and hydras) 
a. Offspring sprout from part of the parents body.
b. Part of sponge breaks off the parent and grows into a new sponge.




Bud of a sponge.
c. Polyps form to produce new polyps, which can turn into a medusa (when these mature they can reproduce sexually by releasing gametes).

[image: image19.png]O\ Tentacles

Fertized
eaa

Polyp
transforming

— ) t—

Larva




4. Hermaphrodites
a. In worms

b. Have both male and female organs

5. Fission (in worms)

a. One worm can “fall to pieces” and each piece will grow into a new worm.
b. Regeneration:  pieces of an organism can create new organisms (starfish).

Cleavage furrow
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