Notes on Cellular Reproduction

Cell Stress (analogous to population stresses)

Newborn baby, acorn, grass growing

Humans produce 25 million cells every second

Growth and repair, plants or animals, the process is remarkably similar

Cell Theory

All cells come from existing cells

How do you produce 25 million cells every second and not grow larger?

Most of the dead cells are sloughed off the skin, or the digestive tract, or carried through the blood and then the urine.

 How is all this maintained - Homeostasis

Cell Size limitations

Largest known cell?  - Ostrich egg - 8cm

What limits cell size - diffusion

Cells need glucose and oxygen for cellular respiration and ATP

Carbon dioxide and other wastes are removed by diffusion through the cytoplasm

So diffusion limits the cells ability to metabolize or make usable energy

DNA also limits cell size

Most cells contain only one nucleus.  

DNA in the nucleus makes RNA that travels into the cytoplasm and directs the ribosomes to make _____ enzymes and other proteins.  

If you don't have enough DNA, the cell can't metabolize.

Surface Area to Volume ratio

Volume increases much faster than surface area.

Volume   2 x 2 x 2 cell = 8mm3      4 x 4 x 4 = 64 mm3

Surface area  2 x 2 x 6 sides = 24 mm2   4 x 4 x 6 sides = 96 mm2

Hold two textbooks together.

Role of Chromosomes

Before microscopes, how was this explained?

Cell Cycle - 20 hours in humans

Three limiting factors to Cell Size

Diffusion

DNA

Surface-Area to Volume ratio

Cell Cycle - Sequence of growth and division of a cell.

Interphase - Growth period of the cell, making ATP, making new organelles, making repairs, excreting waste

3 steps  - Rapid growth, DNA synthesis, preparation for division

All but one hour of the cell cycle

Under a microscope, only the nucleus and nucleolus can be seen.  In animal cells, the centrioles duplicate

Mitosis

Prophase - first and longest phase, Chromatin coils up and chromosomes become visible under a microscope.

The nuclear envelope and nucleolus disappear, centriole pars move to opposite ends of the cell and a spindle forms between them.

Metaphase - Chromosomes move to the center (equator) of the spindle.  Each chromatid is attached to a separate spindle fiber by its centromere.

Anaphase - During anaphase, the centromeres split and the sister chromatids are pulled apart to opposite poles.  Each chromatid is now a separate chromosome.

Telophase - In the final phase of mitosis, two daughter cells are formed.  The cytoplasm divides, the nuclei and nuclear envelopes reappear and the chromosomes begin to uncoil.

