 CELL ORGANELLES - Structure and Function

Nucleus
-large, centrally located
-surrounded by a double layer membrane with pores
-contains DNA
-control centre of the cell
-transcription and replication occur in here

Nucleolus (Nucleoli)
-dark staining areas in the nucleus (usually spherical)
-contains specialized parts of chromosomes
-involved in rRNA production 

Nuclear Membrane

-membrane surrounding the nucleus

-controls what enters the nucleus

-nuclear pores are the openings for substances to move in and out
Ribosomes
-small dese staining granules
-involved in protein synthesis (ensure correct amino acids and make peptide bonds)
-found on surface of E.R. (for producing proteins to be exported out of cell)
-also found free floating in cytoplasm in small groups called polysomes
-polysomes produce proteins to be used inside the cell.

Vesicle
-a small vacuole
-often used to move certain compounds that need to be separated from the cytoplasm
-often formed from the Golgi apparatus or from infolding of the cell membrane

Chromosomes
-only found in the nucleus, except when the nuclear membrane disappears during cell division.
-contains DNA and proteins (histones) densely coiled together
-only visible near the time of cell division
-contains all the genetic material for the cell / organism

Mitochondria
-site of cellular respiration (glucose + O2 -> CO2 + H2O + ATP energy
-located in cell cytoplasm
-the more active a cell is, the more mitochondria it will have (eg. muscle, retinal cells)
-converts food energy to a form of energy which can be used by the cell (this energy is in the form of ATP (adenosine tri-phosphate)
-a double membrane structure where the inner membrane is highly infolded into cristae to increase inner surface area.
-have their own DNA

Golgi Body (Golgi Apparatus)
-looks like a series of flattened pancakes.
-materials which are produced elsewhere in the cell (esp. E.R.) are temporarily stored here. These materials are packaged into membrane enclosed vesicles which pinch off from the edges. These vesicles are distributed within the cell or are shipped to the cell membrane for excretion.

Lysosomes
-membrane covered vesicles of digestive enzymes which move throughout the cell.
-produced by the Golgi body
-essentially bags of destructive enzymes "suicide bags"
-functions: a) attach to food vacuoles and digest contents
b) enables a developing organism to destroy old or malfunctioning cell parts.

Plastids
-found only in plant cells.
-have layers of membranes arranged in "coin-like" stacks called grana inside them.
-the individual sacks which make up a granum are called thylakoids.
- The inner portion of the chloroplast is called the stroma.
-3 types of plastids:

1. chloroplasts - most common
- contain chlorophyl (in grana)
- site of photosynthesis

2. chromoplasts - contain pigments other than chlorophyl
- carotene, xanthrophyl (orange and yellow pigments of fruits, leaves, and carrots

3. leucoplast - starch storage plastid (eg. in potato)

Vacuoles
-non living, and much larger in plant cells
-membrane covered sack usually filled with water and chemicals
-small vacuoles are called vesicles
Plant cells -forces cytoplasm into a thin layer against the cell membrane to allow for better gas exchange and to "pressurize" the cell.
-storage of waste products of metabolism.
Animal cells -digestion of food (eg: food vacuoles in Amoeba)
-elimination of excess water.

Cell Wall
-only in plant cells
-made of cellulose (sugars linked with a strong bond)
-a 3 layered structure surrounding the cell memb.
-very rigid (but porous) and difficult for animals to digest.
-three layers; primary cell wall, middle lamella, and secondary cell wall

Microfilaments (Cytoskeleton)
-thin solid fibres of protein
-provide skeletal framework for the cell (cytoskeleton)


Microtubules
-larger than microfilaments
-cylinder shaped, made of coiled protein called tubulin
-found in cilia, flagella and centrioles.

Cillia and Flagella
-hairlike projections of the cell (cillia - short and many, flagella - long and few)
-cell locomotion
-inside a "9 + 2" arrangement of microtubules (in X-section)
-both have a basal body at their base in the cytoplasm to act as an anchor. This has a "9 + 0" microtubule pattern


Centrioles
-found in animal cells only
-create spindle apparatus during cell division
-also produce the basal bodies for flagella and cilia
-usually 2 centrioles lie on either side of the nucleus (during times of nuclear division)
-have a "9 + 0" microtubule arrangement


Differences Between Plant and Animal Cells:
1. plant cells have a cell wall , animal cells don't

2. plant cells have plastids , animal cells don't

3. plant cells usually have a large central vacuole , animal cells don't

4. animal cells have centrioles , plant cells don't 

