Organelles

Mitochondria

Function: powerplant of cell (site of most ATP production)
Composition:

· Two membranes

· Inner membrane folded into cristae

· Enzymes on inner membrane (e.g. ATP synthase)

Features: 

· has its own DNA and ribosomes

· reproduces by itself, independent of the rest of the cell
Ribosome
 Function: Reads mRNA and uses the instructions to make proteins
Composition: Part protein, part rRNA
Features:  
· Free – float around in cytoplasm

· Bound – stuck to surface of rough ER

· Can move from free  (bound ( free as needed

Rough Endoplasmic Reticulum
Function:  
· Synthesis (by ribosomes) of proteins

· Synthesis of new membrane lipids (catalyzed by  ER’s membrane enzymes) 

Composition: membranes covered in ribosomes
Features: 
· Cisternae (fluid-filled spaces inside membrane)

· Rough ER stores proteins (made by bound ribosomes) in the cisternae
Smooth Endoplasmic Reticulum
Function:  

· No protein synthesis (no ribosomes)
· Contains enzymes that participate in

· Lipid metabolism

· Cholesterol synthesis

· Synthesis of lipid portion of lipoproteins

· Synthesis of steroid hormones

· Absorption/synthesis/production of fat

· Detoxification; breaking down drugs, poisons and carcinogens

· Converting glycogen back into glucose

Composition: membranes covered in ribosomes

· Cisternae (fluid-filled spaces inside membrane)

· Smooth ER does NOT store proteins in the cisternae

Golgi Apparatus 
Function:  concentrate, modify and package proteins
Composition:  flattened sacs of membranes surrounded by lots of vesicles (some joining with the golgi and some leaving it)
Features:

· The “cis” face receives proteins from ER in vesicles

· Modifies the proteins

· Sends them out from the ‘trans’ face in either granules or inside of secretory vesicles

· Also vesicles where the product needed is the membrane lipid or transmembrane protein it contains

· Creates lysosomes 

Lysosmes
Function: the “stomach” of the cell; i.e. the organelle where digestive enzymes do their work
Composition: spherical membrane filled with digestive enzymes
Features: 

· gathers hydrogen ions from cytosol to keep pH of interior acidic so that enzymes function.

· Used to destroy bacteria and viruses

· Breaks down other organelles that have worn out

· Helps break down glycogen

· Breaks down bone to put calcium ions into blood

· Form by pinching off of golgi apparatus

peroxisomes
Function: detoxify alcohol, get rid of free radicals
Composition: sac of membranes filled with oxidases and catalases.
Features:

· Common in liver and kidneys

· Look like little lysosomes

· Do NOT come from golgi apparatus

cytoskeleton
Function: provide structural support and movement to cell
Composition: proteins
Features:

· Microtubules – largest component, made of tubulin, what motor proteins move along

· Intermediate filaments – most stable and permanent part of cytoskeleton, high tensile strength

· Microfilaments – cell movement or changes in shape.

Centrioles
Function: bases of cilia/flagella, move to poles and help with formation of mitotic spindles
Composition: nine groups of microtubules, each group having three microtubules
Features:  groups are arranged to form a large hollow tube
cilia
Function: move substances past or along the surface of a cell
Composition: microtubules covered in cell membrane
Features: short and hair-like.  If present, often found in large numbers
Flagella:
Function: move a cell through fluid
Composition: microtubules covered in cell membrane
Features: 

· longer, may only have one
· example: the tail of a sperm

Nucleus
Function: house DNA that contains all the instructions for making all the proteins the cell needs.
Composition: 
Largest organelle

Location of DNA replication and RNA synthesis

Features:

Nuclear envelope; a double-layer membrane around nucleus

Nuclear pore; a protein that spans the membranes of the envelope…serves as the “window” that RNA passes through when it leaves the nucleus

Nucleoli – areas where DNA has condensed; site of rRNA production (building block of ribosome)
Chromatin – DNA wrapped around histone proteins; this is the stuff that chromosomes are made of

