PLANT BIOLOGY

9. Cell Reproduction I: Mitosis
a. Cell Reproduction/Division
This segment of the course, on vegetative and sexual cell reproduction and division, is a necessary prelude to a discussion of the principles of inheritance and evolution.  There will be two lectures:

· Vegetative reproduction, involves binary fission (in prokaryotes) and mitosis (in eukaryotes).

· Sexual reproduction, involves meiosis (in eukaryotes).

Cell division is necessary for the perpetuation of life.

It provides for growth, development and reproduction.

b. The Central Dogma of Molecular Biology
· That DNA (deoxyribonucleic acid) is a book of instructions in each cell.

· That the Genome is the complete complement of an organism’s genes.  It is a set of DNA in the chromosomes of a species. 

· That DNA is used to build RNA (ribonucleic acid) and, in turn, RNA is used to build proteins. Some of which take part in building DNA and RNA and other biological molecules, such as enzymes.
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c. Vegetative Cell Reproduction
· Cells multiply by dividing.

· When a cell divides it forms two identical “daughter cells”
· The original cell is called a “mother cell”.
· The genome (complete compliment of DNA unique to species) is replicated and contained in each daughter cell.

· 2 types:
· Binary Fission (prokaryotes, e.g., bacteria, cyanobacteria).
· Mitosis (eukaryotes, e.g., amoeba, scenedesmus, cabbage, humans).
d. Cell Division in Eukaryotes
· In Unicellular organisms:
· Results in two identical organisms (e.g., amoeba &

paramecium).
· In Multicellular organisms:
· Results in identical cells. Leads to growth and

development((e.g., increase in stature and development of the zygote (fertilized egg), embryo, organs, etc.)).
· Also functions to replace dead, damaged and old cells

(e.g., skin, gut lining, etc).
e. Mitosis
· Mitosis is the process of vegetative cell division.  (Also used to

name a stage in the cell cycle).

· The cell cycle is a well ordered sequence of events.

· The broad pattern of this sequence occurs in all eukaryotes

although it may vary slightly in different species, for example, in the timing of the various steps.

· Mitosis refers to the step of Asexual Nuclear Division.

· Mitosis is followed by Cytokinesis or cytoplasmic division that

forms two separate cells.

· Stages of Mitosis:
· Prophase , the nucleolus and the nuclear envelop
disappear.
· Metaphase, mitotic spindle appears. 

· Anaphase, sister chromatids separate.
· Telophase.
· Cytokinesis.
· Interphase, has 4 Phases: 
· G0 or Resting.

· Gap 1 or Growth 1.

· Synthesis.

· Gap 2 or Growth 2.
f. The Cell Cycle

· G1 & G2 Gap phase
· G0 Resting or dormant
· S Synthesis phase, DNA replication occurs.
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