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	CM1
	The cell membrane is a lipoprotein bilayer.
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	CM1.1
	The bilayer consists of two layers of phospholipid molecules, each
with a polar head (hydrophilic) and two non-polar (hydrophobic) tails.
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	CM1.2
	The cell membrane includes a number of different types of molecules, including proteins (the fluid mosaic model).
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	CM1.2.1
	Some proteins are embedded in and span the membrane.
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	CM1.2.2
	Some proteins are attached to either the interior or exterior of the membrane.
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	CM2
	The cell membrane participates in a variety of mechanisms that maintain the 
integrity of cells and make possible the specialized function of any cell.	
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	CM2.1
	The cell membrane creates a closed space that contains the biochemical 
“machinery” needed for the cell to live and reproduce.
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	CM2.2
	The cell membrane helps to determine solute concentrations inside 
the cell to preserve the viability of the cell and the continuation of its specialized functions.
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	CM2.2.1
	Lipid soluble molecules (O2, CO2, urea) can passively diffuse across the membrane through the lipid portion of  the membrane.
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	CM2.2.2
	Water and water-soluble substances (ions, most organic 
molecules) can only cross the membrane via mechanisms that 
involve membrane  proteins.
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	CM2.2.2.1
	Water and some ions traverse the membrane by passive diffusion down an energy (osmotic or electrochemical) gradient through fluid filled channels (membrane spanning proteins).
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	CM2.2.2.2
	Some substances (e.g., ions, glucose, amino acids) traverse the membrane passively down a gradient via carrier molecules (proteins) in the membrane.
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	CM2.2.2.3
	Some substances traverse the membrane against a concentration gradient using ATPase powered pumps (primary active transport).
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	CM2.2.2.4
	Some substances traverse the membrane against a concentration gradient using membrane transporters that move one species across the membrane against a concentration gradient and one species along a concentration gradient generally created by an ATPase located on at a different location on the cell membrane (secondary active transport).
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	CM2.2.2.5
	The membrane also participates in the processes of endocytosis and exocytosis, energy-requiring processes that move things across the membrane in vesicles.
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	CM2.2.2.6
	Some cell membranes have connections to adjacent cells (gap junctions) that allow movement of substances from one cell to another along an electrochemical gradient.
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	CM2.3
	The cell membrane participates in cell-to-cell communication.
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	CM2.3.1
	Some cell membranes contain voltage-gated ion channels (proteins). 
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	CM2.3.2
	Some cell membranes contain ligand-gated ion channels (proteins).
When ligands are bound to the receptor site, the ion channel opens 
or closes.
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	CM2.3.3
	Some cell membranes contain receptors (proteins) that, when bound 
to a ligand, activates a second messenger system within the cell.
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	CM2.3.4
	Some cell membranes contain enzymes (e.g., acetylcholinesterase) 
that remove a ligand from the cell receptor site.
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	CM2.4
	Some cell membranes help maintain the integrity of tissues (e.g., epithelium) by 
forming junctions between cells.
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	CM2.4.1
	Tight junctions form between certain cells (e.g. epithelial cells) near 
the apical side of the cell.  
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	CM2.4.1.1
	Tight junctions limit the passage of various substances 
(molecules, ions, water) through the space between 
cells.
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	CM2.4.1.2
	They block the movement of membrane components 
within the fluid mosaic from the apical to the basolateral 
side of the cell.
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	CM2.4.2
	Adherens junctions and desmosomes provide strong mechanical 
attachments between adjacent cells.
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	CM2.5
	The membranes of some cells (e.g., lymphocytes) contain proteins that serve as
cell recognition proteins and participate in the organism's immune system.
	
	
	
	
	





Comments on this conceptual framework (Anything missing? Anything incorrect? Anything you think should be changed?):
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