	
	STRUCTURE
	FUNCTION

	Plasma Membrane (PM)
	2 leaflets. Phospholipid bilayer, proteins that can glycosylated, Carbohydrates
	Allow interactions, cell boundary, control movement/materials in and out of cell, response to external stimuli 

	Extra Cellular Matrix (ECM)
	Organized network of material produced and secreted by cells
	Cell attachment, separates and defines tissue, physical support for cells, contains regulatory factors, substrate through which cells can move

	Mitochondria 
	2 membranes: OMM and IMM 
Undergo fusion and fission; fission can produce new mitochondria
	Site of oxidative phosphorylation (produces ATP)  

	Inner Mitochondrial Membrane (IMM)
	High protein-lipid ratio. Contains cristae. Contains electron transport chain
	Regulates electrochemical gradient

	Rough Endoplasmic Reticulum (RER)
	Embedded ribosomes within the membrane. Membrane is continuous with the membrane of nucleus
	Where proteins are translated and modified. Synthesis of phospholipids and protein folding
Glycosylation of proteins
Addition of carbohydrate chains

	Green Fluorescent Protein (GFP)
	N/A
	Genetic tag used to add to proteins to make organelles shine green so you may watch activity

	Electron Transport Chain (ETC)
	Series of electron carriers (integral proteins) embedded in the membrane
	To produce ATP

	Signal Recognition Particle (SRP)
	Non-polar. Situated within the ER membrane
	Co-translational import. Signal for translation to stop and to move to the RER

	Endoplasmic Reticulum Golgi Intermediate Complex (ERGIC)
	In between Golgi complex and ER. Transition between the two
	Vesicles fuse to form large vesicles and interconnected tubules

	Smooth Endoplasmic Reticulum (SER)
	No ribosomes
	Synthesizes steroid hormones. Detoxification of liver. Glycosylation. Synthesis of polysaccharides. Ca2+ is stored in SER in muscle cells

	Cis-Golgi Network (CGN)
	Layer (of the 5 layers of the Golgi complex) closest to the RER
	Where vesicles of the ER go

	Trans-Golgi Network (TGN)
	Similar structure as CGN but closest to the PM
	Proteins that are being modified by the Golgi leave here. This determines where the proteins need to go

	Nucleoporins (NUPS)
	Octagonal symmetry. Go within a nuclear pore and projects into cytoplasm and nuclear matrix
	

	Vesicular Tubular Cluster (VTC)
	Formed from fusing of vesicles and tubules (tubules within vesicles)
	Forms into the cis-Golgi network 

	Nuclear Pore Complex (NPC)
	Protein that goes inside the nuclear pore. VERY BIG
	Helps control what goes in and out of the nucleus (nucleus is heavily protected because of DNA)

	Cholesterol
	Rigid and small
	Alters packing and flexibility of lipids. If added to liquid crystal, fluidity will decrease. If added to crystalline gel, fluidity will increase. 

	Lipid raft
	Small area of PM that are enriched in certain types of lipids (e.g. cholesterol). Rigid
	Form “functional compartment”
Nature/function is controversial 

	Outer Mitochondrial Membrane (OMM)
	e.g. porins: large channels, when open, membrane is freely permeable
	Contains many enzymes with diverse metabolic functions

	Nuclear Localization Signal (NLS) 
	Short stretch of positively charged amino acids
	Controls entry of proteins into nucleus

	COPI
	Vesicle with a protein coat
	Moves in retrograde (backwards) direction

	COPII
	Vesicle with a protein coat
	Moves in anterograde direction (forward)

	Rabs
	Protein
	Tethers vesicles to target compartment during vesicular transport

	SNAREs
	Protein 
	Docks vesicle to target compartment during vesicular transport

	Lysosome
	Variable size, internal pH of 4.6, contains hydrolytic enzymes (acid hydrolases). Lysosomal membrane contains glycosylated proteins that form a protective lining next to the lumen
	1. Autophagy = organelle turnover (destruction of cells and their replacement)
2. Degradation of internalized material 

	Plant Vacuoles (similar to lysosome function in animal cell)
	Fluid-filled, membrane-bound organelle. Membrane is called the tonoplast. 
	Product of secretory pathway. Contains active transport systems.  Intracellular digestion. Storage. Mechanical support (turgor pressure)

	Cytoskeleton
	Dynamic network of interconnected filaments and tubules that extends throughout the cytosol (and some organelles) of eukaryotes
	Structural support, intracellular support, contractility and motility, spatial organization within cell 

	Microtubules (MT)
	Largest cytoskeletal element (25nm diameter). Polymer of proteins: α-tubulin and β-tubulin. α/β heterodimers form long protofilaments. 13 protofilaments form longitudinal array (hollow symbol). Structural polarity. 
	Fast growing ‘plus-end’ (shrinking can occur very quickly called ‘catastrophe’)
Slow growing ‘minus-end’
Formation is regulated and controleed
· Axonemal MT involved in cell movement

	Microtubule-organizing Centre (MTOC)
	N/A
	Central cite of MT assembly 

	Microtubule Associated Proteins (MAPs)





MAPS Con’t
	N/A
	Binds MTs, modulate assembly and function, mediate interactions with other cellular structures, often stabilize or stimulate assembly of MT
2 classes:
Non-motor MAPS: control MT organization in cytosol 

Motor MAPs: kinesin ( plus end-directed) and dynein (minus- end directed). Use ATP to generate force, move material along the microtubules. 

	Intermediate Filaments (IF)
	Intermediate size (10-12nm diameter) 
Fibrous proteins, contain central α-helical domain which wrap around each other and form rope-like dimer. Monomers are aligned in parallel. IF dimers are polar with diff. N- and C- termini. Dimers associate anti-parallel. Assembled filaments are NOT polar 
5 classes (e.g. keratins)
	Structural support, mechanical strength

	Microfilaments 
	Smallest cytoskeletal element (~8nm) 
Polymer of the protein actin
Individual monomer: G-actin (polar structure), polymerized microfilament= F-actin (polar: ‘plus end’ and ‘minus end’)
G-actin polymerizes reversibly; nucleation is slow but elongation is fast
	Maintenance of cell shape, cell movement, cytokinesis, muscle contraction

	Myosin
	F-actin associated motor protein, use ATP
	Conventional Myosins: type II, primary for muscle contraction
Unconventional Myosins: all other myosins found in all other cells

	Nucleus

Nucleus Con’t
	Nuclear envelope: membrane, pores, lamina
Nuclear contents: chromatin, nucleoplasm, nuclear matrix, nucleolus
	Storage, replication and repair of genetic material
Expression of genetic material (transcription of mRNA, tRNA, rRNA; splicing)
Ribosome biosynthesis

	Nuclear Envelope (NE)
	2 parallel phospholipid bilayers separated by 10-50nm 
Outer membrane binds ribosomes and is continuous with membrane of RER
Inner membrane bears integral proteins, which connect to nuclear lamina
	Separates nuclear content from cytoplasm (separates transcription and translation)
Selective barrier

	Nuclear Lamina
	Thin meshwork of filamentous proteins (lamins- intermediate filaments)
Bound to inner surface of NE
	Provides structural support for NE 
Attachment site for chromatin

	Integral Membrane Protein
	Span the lipid bilayer
	

	Lipid-anchored Protein
	Attached to a lipid in the bilayer
	

	Peripheral Membrane Protein
	Proteins associated with the surfaces of the lipid bilayer (not embedded within)
	

	Nuclear Pore
	Contains a complex protein structure called the NPC
	Gateway between cytoplasm & nucleoplasm.
They are VERY bug

	Nucleolus 
	Very dense and granule because they contain ribosomal subunits
	Ribosome biogenesis (makes ribosomes) 


	Glycocalyx
	Assembly of carbohydrate groups attached to proteins and lipids on the outside of the plasma membrane 
	Mediates cell-cell and cell-ECM interactions; provides mechanical protection; serves as a barrier to some particles; binds regulatory factors

	Plant Cell Wall



Plant Cell con’t
	Composed of cellulose, hemicellulose, pectin and proteins
	Provide structural support, protect cell from mechanical damage and pathogens; contains biomedical information for cell 
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