BSC 1005 Chapter 12
Cell Reproduction:

· The process of copying and reading DNA allows the expression of hereditary.

· The packaging of DNA into chromosomes allows the huge amount of information in each cell to be transmitted to daughter cells.

Two types of cell division:

· Mitosis produces daughter cells that are genetically identical to each other and parent cell. Used for growth, repair and asexual reproduction.
· In animals, mitosis occurs in body (somatic) cells.
· Meiosis produces daughter cells with half genetic material of parent cells. Meiosis occurs in sexually reproducing organisms. In animal it produces gametes (sex cells), and occurs in gonads.
· Special Note: see figure 12.1
· Life cells---stages from conception to conceiving

· Sexual reproduction involves fusion of gametes (haploid or N; N = 23 chromosomes) to produce the zygote (diploid or 2N; 2N = 46 chromosomes)

· Zygotes divide over and over by mitosis to produce the new individual. In the sex organs produce haploid gametes by meiosis. One chromosome of each pair goes into each gamete.

Plant life cycle:

· Special note: see figure 12.2

· Plants have a multi-cellular haploid phase & haploid spores neither of which is found in animals.

Mitosis usefulness:
· Plants and animals use mitosis for growth & repairs

· Single cell organisms often reproduce by mitosis --- asexual reproduction

· Some animals & many plants reproduce asexually

· Mitosis --- relatively short span in cell cycle (one division to the next)

· Most of cell cycle is interphase during which cell doubles in size & content, condenses DNA & assembles machinery of mitosis

Interphase:

· G1 --- growth often longest part of cell cycle.

· S --- DNA synthesis

· G2 --- prepares for mitosis; chromatin begins to condense into chromosomes, with 2 chromatids, cell prepares micro-tubules to be used in moving the chromosomes

· Special note: PMAT ---- Prophase, Metaphase, Anaphase, Telophase

Prophase:
· begins when chromosomes visible in light microscope

· Nucleolus breaks down; bundles of micro-tubules --- spindle; fibers --- form; spindle fibers radiate outward from a pain of contrioles in animal cells. Microtubules form from granules in the cytoplasm around centrioles. Region is called Micro-Tubular Organizing Center (MTOC) or centrosomes.

· Plant cell do not have centrioles but spindle; forms in a similar fashion.

· Centrosomes moves to poles, nucleus envelope breaks down; pole to centromere fibers attach to kinetochromes (?) of chromatids at centromeres; sister chromatids attach to fibers from opposite poles.

· If sister chromatids went to same pole, abnormal daughter cells would result.

Metaphase:

· Chromosomes migrate to center of cell

· Metaphase plate

Anaphase:

· Chromatids separate & are pulled to opposite poles by shortening microtubules

Telophase:

· Each daughter cell receives an exact copy of the chromosomes

· Spindle fiber breaks down

· Nucleus envelope & nucleoli reform at either end 

· Chromosomes

· Cytokinesis: division of cytoplasm

· Cytoplasmic organelles disperse thru cell

Cytokinesis in animal cells:

· Belt of microfilaments just beneath plasma membrance at interphase plate pinches in two

· Cleavage furrows deepens until membrance contract & fuse, forming 2 separate cells

Cytokinesis in plant cells:

· Rigid cell wall prevents pinching in of cytoplasm

· Cancer is a failure of cell cycle regulation caused usually by mutation of genes that regulate cell growth & division.

· Over 200 different types of cancer have been documented. Each has different causes, characteristics, and treatments.

Characteristics found in most cancer:

· Uncontrolled cell growth (time & space)

· Lack of differentiation

· Invasion of normal tissues

· Metostasis --- spreading to multiple sites

Cancer can be fatal because:

· Cells invade & replace normal tissues

· Pain & bleeding

· Uncontrolled growth indicates mutation in gene(s) regulating cell cycles. Check points stop cell cycle if DNA is damaged or if conditions are not met.

Cancer usually develop in 3 stages:

1. Initiation

2. Promotion
3. Progression

Initiation --- from one or more mutations

· A mutation in proto-oncogene for tumor suppressor genes can start a cell down the road to cancer

Proto-oncogene ( mutation ( oncogene

· Oncogenes like “on” switch to speed up & decrease differentiation

· Many cells with oncogenes don’t become cancerous because of tumor suppressor. TSG like “off” switch that slow growth & increase differentiation. Often a 2nd mutation is required to inactivate the TSG

· If a mutation occurs in a reproductive cell, it can be inherited. Mutations in body cells are not inherited. Mutations can be caused by viruses, chemicals & reactions.

· Promotions stimulate mutated cells to grow & divide

· The agent that causes initiation may cause promotion --- complete carcinogen

· Promotion may require long exposures (may or may not be reversible); ex. In some stages, promotion by cigarette smoke is irreversible.
· Promotion by sun exposure is not reversible

· In addition to increase cell division, cells may exhibit other changes like shape & structures. Prokins produced by oncogenes may mimick growth factory that causes increase division. Also, it can lead to benign tumor, which doesn’t spread and is not life-threatening.

· Continued exposure may cause benign cells to become irreversible cancerous progression

· Transformed cells are less differentiated & grow out of control, invade. Invade & kill other tissues, eventually metastasize spread thru blood & lymph to other places in body.

Malignant tumor --- haven’t started to invade surrounding tissue --- insitu.
Meiosis(less):

· Plants, animal, fungi, algae some protozoans.

· When gametes fuse, the zygotes has twice as many chromosomes as each gametes.
· Produce 4 daughter cells

· Each daughter cells has half chromosomes of parent cell. In animals, it produces gametes. Occurs in diploid cells that contain homologue pairs of chromosomes.(ex. Human: 23 pairs)

· During meiosis one member of each pair enters a daughter cell

· Occurs in two stages

Meiosis I --- homologs separate

Meiosis II --- chromatids separate into 4 haploid daughter cells

· Meiosis I & II each has 4 phases: PMAT

· During interphase chromosomes & centrioles replicate

Meiosis I:

· Prophase I --- chromosomes condense, homologues come into physical contact (synpasis),bivalent or tetrad; crossing over is an exchange of genetic materials between homologues. Chromosomes stick together @ points of crossing over --- chiasmata. Nuclear envelope breaks down.

· Metaphase I --- spindle formed, homologues line up.

· Anaphase I --- homologues separate

· Telophase I --- nuclear envelope reforms @ either end

Cytokinesis may occurs

Meiosis II:

· Each daughter cells already haploid, same 4 phases separate sister chromatids, 4 daughter cells, haploid different, becomes gametes (animals) or spores (plants).

Importance:

· Chromosomes are assorted independently of each other in meiosis I

· In humans 223 (8 million) different gametes can be produced by one person. Add in crossing over & number increases.

· Meiotic recombinations increase the variability of a population.
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