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Vocabulary
• A is a liquid or a gas – that is, any substance that can 

move or change shape in response to external forces without 
breaking apart.

• The of molecules in a fluid is the number of 
molecules in a given unit of volume.

• A is a physical difference between two regions of 
space that causes molecules to move from one region to the 
other.  Cells frequently generate or encounter gradients of 
concentration, pressure, and electrical charge.



Concentration	Gradient
• A difference in concentration of a substance from one region 

to another.
• Substances will move from regions of high concentration to 

areas of low concentration, a process called .
• Concentrations stop changing when the concentration of a 

substance reaches with its surrounding 
environment.



Cell	membrane
• The cell membrane creates a barrier to equilibrium for 

substance concentrations between the intracellular and 
extracellular spaces.

• The plasma membrane, in its role as gatekeeper of the cell, 
allows passage of substances by both (1) and 
(2) .



Passive	Transport
• Substances move across the plasma membrane down 

concentration gradients.
• This movement requires       expenditure of energy; the 

necessary energy is met by the potential energy of the 
concentration gradient.

• The constituents that make up the plasma membrane 
determine which molecules can cross, but not which direction 
they move.



Active	Transport
• Cell uses energy to push substances a concentration 

gradient.
• Movement direction is controlled by                   proteins.
• You may coast down a hill on your bicycle, but to go up a hill, 

you have to expend energy.



Types	of	Passive	Transport
• Lipid-soluble molecules such as ethyl alcohol and vitamin A 

easily diffuse across the phospholipid bilayer via 
. A function of the concentration gradient across the 

membrane.
• helps other water soluble substances, 

such as ions, amino acids and monosaccharides cross the 
membrane.  The methods of facilitated diffusion include 
channel proteins and carrier proteins.

• The diffusion of water across a semipermeable membrane is 
so dramatic and important that it has its own name: 



• is the diffusion of water across a differentially 
permeable membrane.

• Water moves across a membrane               its concentration 
gradient (or               a pressure gradient from high pressure to 
low pressure).

• Dissolved substances                the concentration of free water 
molecules in solution.



Importance	of	Osmosis	for	Cells
• Because the intracellular fluid often contains dissolved salts, 

proteins, sugars, etc., the flow of water across the membrane 
depends on the concentration of                          water.
• Extracellular fluid is usually (“having the same 

strength”) to the cytoplasmic fluid within each cell.
• Solutions that have a higher concentration of dissolved 

particles than does a cell’s cytoplasm, and thus cause water to 
leave the cell are termed (“having greater 
strength”).
• Solutions that have a lower concentration of dissolved 

particles than a cell’s cytoplasm, and thus cause water to 
enter the cell by osmosis, are called (“having lesser 
strength”).



Visible	Example	of	Osmosis
• A person’s fingertips wrinkle up when taking a long bath.
• The fingers may look withered, but water is actually diffusing 

into the outer skin cells of your fingers, swelling them more 
rapidly than the cells underneath and causing wrinkling.



Active	Transport
• Uses              to move molecules against their concentration 

gradient.
• The energy required to move the molecules is provided by 

, which causes a conformational change in 
the membrane protein, allowing transport across the 
membrane.



Endo/Exocytosis
• During , the plasma membrane engulfs an 

extracellular substance (often a large protein).
• The engulfing portion of the membrane pinches off in a 

membranous sac known as a with the substance 
inside.

• During , a membrane-enclosed vesicle carrying 
material to be expelled from the cell moves to the cell surface.

• The vesicle membrane fuses with the cell’s plasma membrane, 
expelling the material into the                        space.



Important	Membrane	Proteins
There are three major categories of membrane proteins, each of 
which serves a different function:

1.
2.
3.



Proteins
• regulate the movement of                       (water-

soluble) molecules through the plasma membrane.
• Some transport proteins, called , 

form pores or channels that allow small water-
soluble molecules normally unable to pass the 
membrane to cross.
• Channel proteins have characteristic          size and amino 

acid charges lining inside the pore.
• These differences make each type of channel specific to 

passage of particular ions (i.e. Na+, K+, or Ca2+).
• have binding sites that grab onto 

molecules on one side of the membrane, change 
shape, and release the molecule on the other side of 
the membrane.



Proteins
• trigger cellular responses when specific molecules in the 

extracellular fluid, such as hormones or nutrients,          to 
them.

• When activated by the appropriate molecule, some                  
set off elaborate sequences of cellular changes, such as 
increased metabolic rate, cell division, movement toward a 
nutrient source, or secretion of hormones.



Proteins
• serve as                         tags and cell-surface attachment sites.
• allow for                                                                  (i.e. cellular 

development signaling or nerve cell transmission).



Transport	Summary	(p.	61)
Passive Transport Movement of substances across a 

membrane, going a gradient of 
concentration, pressure, or electrical 
charge.  Does not require expenditure 
of energy.

Simple diffusion Diffusion of water, dissolved gases, or 
lipid-soluble molecules through  the 
phospholipid bilayer of a membrane.

Facilitated diffusion Diffusion of (normally water-soluble) 
molecules through a channel or carrier 
protein.

Osmosis Diffusion of water across a 
differentially permeable membrane—
that is, a membrane that is more 
permeable to water than to dissolved 
molecules.



Summary
Energy-requiring transport Movement of substances across a 

membrane, usually against a 
concentration gradient, using cellular 
energy.

Active transport Movement of individual small molecules
or ions through membrane-spanning 
proteins, using cellular energy, normally 
ATP

Endocytosis Movement of large particles, including 
large molecules or entire microorganisms, 
into a cell by engulfing extracellular 
material, as the plasma membrane forms 
membrane-bound sacs that enter the 
cytoplasm.

Exocytosis Movement of materials out of a cell by 
enclosing the material in a membranous 
sac that moves to the cell surface, fuses 
the plasma membrane, and opens to the 
outside, allowing its contents to diffuse 
away.


