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 Cell Division (Biology)

Test Date: _______________

	Benchmarks and Essential Skills
	Reading

	23. Cell Division & Cell Cycle - How Cells Reproduce:  Stages of the cell cycle

1. Interphase, 2. Mitosis, 3. Cytokinesis

Cells go through a process of growth, development and division known as the cell cycle, which is controlled by DNA.

· Asexual reproduction of unicellular organisms. produces clones of the original organism.

· Growth and increase in number of cells in multicellular organisms
· Produces somatic (diploid, body) cells.
a) A diploid cell is a cell with two copies of each type of chromosome, which is tightly coiled structures containing DNA (in humans a diploid cell consists of 46 chromosomes).
b) Diploid cells are called somatic, or body cells.
c) Diploid cells are produced by mitosis
d) Matching pairs of chromosomes in a diploid cell are called homologous pairs.
3 Stages of the cell cycle
1. Interphase:  Multiple stages of growth and development of the cell; this phase is prior to cell division.  G1 phase preparing to begin mitosis by synthesizing molecules and structures  and replicating DNA, G2 phase cell completes preparation for division

**DNA is in long, thin strands(strings) called chromatin and DNA replicates.
2. Mitosis consists of four phases

The cell that is going through mitosis is called the parent cell. The cells produced are called daughter cells. The daughter cells are identical, which means they have the same DNA. The process makes new diploid cells.
· Prophase:  Prepatory stage; nuclear membrane dissolves; DNA coils to form X-shaped chromosomes; spindle fibers form. Condensed chromosomes appear as sister chromatids
· Metaphase:  chromosomes line up in the middle of the cell; spindle fibers are fully formed and move chromosomes to the center of the cell
· Anaphase:  X-shaped chromosomes separate and move across to opposite ends of the cell.
· Telophase:  2 new nuclear (envelopes) start to form around 2 new daughter cells; chromosomes uncoil in chromatin again; spindle fibers dissolve.
· Nuclear envelopes become visible in animal cells

· In plant cells, a cell plate becomes visible

· Spindle fibers dissolve
3. Cytokinesis: cell membrane pinches and the cytoplasm divides in center of cell; 2 new daughter cells are formed.

· Produces two identical diploid (daughter) cells—clones of the original cell.
· Each daughter cell contains copies of all the chromosomes
· Cleavage furrow is the pinching of the membrane in animal cells. 
· Cell plate is formed when the two cells separate in plant cells.
· A fertilized egg cell (egg + sperm) will repeatedly go through interphase, mitosis, and cytokinesis, which allow a single cell to grow and develop into a multicellular organism. During early development, body cells can become specialized to perform different jobs, even thought all these different cells(skin, nerve, blood, bone etc…)came from 1 cell and contain the same genetic information.
	GSB 246-252
BML 244-253


	24.  Life Cycle of Cells – How multicellular organisms reproduce Meiosis I & Meiosis II 
· Meiosis produces 4 haploid gametes from 1 diploid parent cell
· Represented by 2n→n.
· Gametes are haploid cells, involved in sexual reproduction (sperm, egg or ovule)
· Each haploid cell has 1 set of chromosomes. Ex. In humans a diploid body cell has 46 chromosomes and a haploid gamete has 23 chromosomes.
· Each gamete contains copies of one of each kind of chromosome.
· A haploid cell is a cell of an organism that has half the usual number of chromosomes (only one of each type).
· Crossing over is the exchange of genes between pairs of homologous chromosomes; this produces variation within organisms.

	GSB 270-276
BML 275-280

	25. Explain that sexual reproduction can produce offspring with different   combinations of alleles than found in either parent. Understand the types of  asexual reproduction and organisms that exhibit this behavior.
**Many organisms utilize both asexual and sexual reproduction. 
Sexual reproduction produces offspring (zygote) that are combinations of traits 

      from two different parents (gametes). This results in increased genetic diversity.
a) Conjugation: bacteria exchange genetic information (no offspring produced)
b) External fertilization: gametes released into environment (usually water). 
1. spore formation: large production of large numbers of specialized cells, each surrounded by a tough coat for protection.
c) Internal fertilization: gametes join inside reproductive tract 
Asexual reproduction produces exact copies (clones) of the parent.
a) Mitosis evenly distributes the chromosomes

b) Binary Fission: division of unicellular organisms to produce identical offspring
c) Budding: Offspring sprout from part of parent body  ex. Sponges, Hydra
d) Regeneration: pieces of an organism can create a new organism (in worms and starfish).
Hermaphrodite: individual organism produces both sperm and egg for sexual reproduction
	GSB 276, 520, 695, 520, 247, 252, 695, 580, 708, 728
 BML 279,280,475 533, 672, 704,719,

757 


	26.  Understand that a Karyotype is a picture of a person’s chromosomes.
a) To produce a Karyotype, cells in metaphase are stained to make chromosomes distinct.  The chromosomes are then photographed, and the photograph is enlarged.
b) Chromosomes are arranged in pairs according to size, arm length, centromere position, and banding patterns.
c) Karyotypes help determine genetic disorders by showing abnormalities in chromosomes.
	GSB 311
BML 241
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