The Cell
Nucleus (Eukaryotic Cells): Contains most cell DNA, separated from cytoplasm by double membrane. 
Has complex nuclear pores which regulate what goes in/out.
 Inside of nuclear envelope is lined with nuclear lamina – network of intermediate filaments that help keep the nucleus’ shape.
DNA + Proteins = Chromatin.
When they coil up = Chromosomes.
Nucleolus (inside nucleus): Region of densely stained fibres and adjoining chromatin.
Ribosomal RNA (rRNA) is synthesized here, assembled with proteins from the cytoplasm to form ribosomal subunits.
Directs protein synthesis by synthesizing messenger RNA (mRNA).
Ribosomes: Contain rRNA and protein.
Composed of 2 subunits (made in the nucleolus)
Free ribosomes make proteins that are used in the cell.
Bound ribosomes make proteins that are used for the membrane, or exported out.
Ribosomes can switch between roles.
Cells that synthesize lots of proteins (ex. Pancreas) have lots of ribosomes and nuclei. 
The Endomembrane system
- Many of the organelles inside of a eukaryotic cell are connected by the membrane, forming one continuous system (Nuclear envelope, endoplasmic reticulum, golgi apparatus, lysosomes, vacuoles, plasma membrane)
Endoplasmic Reticulum
- Smooth ER lacks ribosomes
- Lots of enzymes, important in metabolic processes (Ex. Detoxifying alcohol in liver, muscle cells).
- Synthesizes lipids, oils, and steroids.
- Rough ER has ribosomes, synthesizes proteins (Synthesized by ribosome, and then threaded through a pore into the ER’s cisternae. 
- Rough ER also produces membrane.
- Secretory proteins are packed into vesicles of ER membrane and transported to next stage.
Golgi Apparatus
- Centre for modification, warehousing, sorting, and shipping synthesized materials
- Lots of GA in cells specialized for secretion (Ex. Digestive system)
- Vesicles enter and merge via the cis side, and then bud off and leave via the trans side
- GA cuts odd/adds pieces to products, and can also manufacture some things on its own.
Lysosomes
- Single membrane sac of hydrolytic enzymes
- Membrane manufactured in GA
- Breaks down and digest macromolecules
- Enzymes work best at pH 5, so membrane has Hydrogen pumps that maintain the pH.
- Too many ruptured lysosomes results in autodigestion (cell dissolves, sometimes on purpose)
- They can fuse with food vacuoles when an item is brought in via phagocytosis 
- Can also fuse with another organelle or part of the cytosol to recycle it (autophagy).
Vacuoles
- Vesicles (micro-bodies) and vacuoles (larger versions)
- Food vacuoles, from phagocytosis
- Contractile vacuoles, in freshwater protists, pump excess water out of the cell.
- Central vacuoles, in plants, take up most of the cell space
           - Membrane around central vacuole is called tonoplast, selectively permeable
           - Many functions, most involving storage
Mitochondria/Chloroplasts
- Convert energy into forms that the cell can use.
- Don’t divide the same way the rest of the cell does
- Reproduce by pinching in two
- Move around the cell along tracks in cytoskeleton
- Both used to be prokaryotic bacteria absorbed by eukaryotes. 
- Stayed and became permanent because of beneficial environment.
Mitochondria
- Site of cellular respiration, production of ATP, found in eukaryotic cells
- 2 convoluted membranes, to increase surface area and allow for more reactions
- Inner membrane called cristae, has the enzymes
- Inside of cell called matrix
- Matrix has ribosomes and the mitochondria’s unique circular chromosomes (only 5 or so)
Chloroplasts
- 2 membranes, inner thylakoids are more stacked (for surface area)
- Liquid part inside called stroma (contains ribosomes, enzymes, a few circular DNA)
Peroxisomes
- Found in plant and animal cells
- Single membrane bound compartment
- Like lysosomes; store special enzymes made to get rid of oxygen
Cytoskeleton
- Helps give the cell its shape; eukaryotic cells keep everything in compartments
- Dynamic, can be dismantled and reassembled
- Helps organelles move around the cell
Microtubules
- Hollow tubes, composed of protein tubulin
- Track that guides motor proteins carrying organelles and chromosomes
Microfilaments
- Two intertwined actin strands
Intermediate filaments
- Thick cables
- Made of keratin, anchor nucleus and organelles
Centrosomes
- Microtubules grow out of the centrosome
- 9 sets of triplet microtubules arranged in a ring
- Replicates during cell division, moves to opposite sides of cell
Cilia
- Short, cells often have many
Flagella
- Longer than cilia, but cells only have one or a few

- Don’t usually have cilia AND flagella
- Both have same microstructure: 9 doublets of microtubules arranged around a pair in the center (9+2)
- Core is sheathed by plasma membrane
Cytoplasmic Streaming
- Everything in the cell is in constant movement
Plant Cell Wall
- Thicker and stronger than plasma membrane, reason that plants can stand
- Composed of cellulose fibres
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-Plasmodesmata: How plants communicate through cell walls. Holes in wall allow cytoplasm to join, transportation, signals. Only kind of junction that plants have.
- Desosomes (Anchoring Junctions): Staple/rivet adjacent cells together
- Tight Junctions: Waterproof, nothing can leak out
- Gap Junctions: For communication, lets cells share things
  
