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CONCEPT: BIOLOGICAL MEMBRANES
●Recall: ______________________ are amphipathic molecules & are the major component of biological membranes.
□ Biological Membrane: phospholipid ____________ with other embedded molecules (ex. proteins & cholesterol).
□ Also called _________ membrane or _______________ membrane.
●Fluid Mosaic Model: biological membranes are ____________ & a ______________ of membrane-embedded proteins.
□ Comprised of 20-80% ________________ by mass that move laterally within the cell membrane.

EXAMPLE: Membranes are a fluid mosaic of what major components?
a) Proteins, cholesterol, and sugar.
b) Phospholipids, proteins, and cholesterol.
c) Phospholipids, nucleic acids, and cholesterol.
d) Glucose, proteins, and phospholipids.

PRACTICE: The fluid mosaic model of the membrane proposed that membranes:
a) Consist of a single layer of phospholipids and proteins.
b) Consist of a phospholipid bilayer composed of a variety of fatty acids.
c) Consist of protein molecules embedded in a dynamic bilayer of phospholipids.
d) Consist of a phospholipid bilayer between two layers of hydrophilic proteins.
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CONCEPT: TYPES OF MEMBRANE PROTEINS
●_______ main types of membrane-associated proteins:
1) Integral Membrane Proteins: ________________ within the cell membrane usually spanning the entire bilayer.
2) Peripheral Membrane Proteins: proteins on the ________________ (or perimeter) of a cell membrane.
EXAMPLE: Types of Membrane-Proteins.

Membrane Protein Functions
●Membrane-associated proteins can perform a wide ____________ of functions, including the following:

PRACTICE: Which of the following is NOT a function of membrane proteins?
a) Transducing signals from the environment into the cell.
b) Synthesizing proteins.
c) Anchoring the cell cytoskeleton and extracellular matrix.
d) Marking cells for recognition.
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CONCEPT: CONCENCTRATION GRADIENTS & DIFFUSION
●Concentration Gradient: _____________________ in the concentration of a substance between ______ areas.
□ A molecule moves _________ (or down) its gradient when going from an area of high to low concentration.
□ A molecule moves ________________ (or up) its gradient when going from an area of low to high concentration.
EXAMPLE: Concentration gradients.

Diffusion
●The movement of a substance from an area of __________ concentration to an area of ________ concentration.
□ Molecules have natural tendency to diffuse _________ (down) their concentration gradients (from high to low).
EXAMPLE: Diffusion of a Dye in Water.

PRACTICE: Which of the following statements about diffusion is true?
a) It’s a process where water moves across a semi-permeable membrane to a region of high solute concentration.
b) It requires an expenditure of energy by the cell.
c) It’s a process where molecules move from a region of lower concentration to a region of higher concentration.
d) It’s a process where molecules move from a region of higher concentration to a region of lower concentration.
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CONCEPT: INTRODUCTION TO MEMBRANE TRANSPORT
●Biological membranes are ________- permeable & can act as __________________ to prevent diffusion of molecules.
□ Selectively Permeable (or semi-permeable): “__________” about what crosses the membrane.
EXAMPLE: Selectively Permeable Biological Membranes.

Which Molecules Freely Cross Membranes?
●Some molecules can freely diffuse across a membrane __________________ facilitation from a protein:

EXAMPLE: Diffusion Across a Membrane.

CONCEPT: INTRODUCTION TO MEMBRANE TRANSPORT
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PRACTICE: Which molecule most easily diffuses across a biological membrane’s lipid bilayer, without help of a protein?
a) H2O.
b) O2.
c) H2PO4–.
d) Glucose.
e) Na+.

Map of the Lesson on Membrane Transport

PRACTICE: According to the map above, what kind of large molecule transport is also called the process of cell “eating”?
a) Phagocytosis.
b) Receptor-mediated Endocytosis.
c) Exocytosis.
d) Pinocytosis.
e) Facilitated Diffusion.
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CONCEPT: PASSIVE VS. ACTIVE TRANSPORT
●______ general types of molecular transport across biological membranes:
1) Passive Transport (no energy): transports molecules from a ___________ to ________ concentration.
2) Active Transport (requires energy): transports molecules from a ________ to a ___________ concentration.
EXAMPLE: Passive vs. Active Membrane Transport.

PRACTICE: Passive membrane transport processes include___________.
a) Consumption of ATP for energy.
b) The use of transport proteins to move a substance from low to high concentration.
c) Movement of a substance down its concentration gradient.
d) Movement of a substance up its concentration gradient.

PRACTICE: What is the difference between active and passive transport across a membrane?
a) Both active and passive transport move substances down their concentration gradients.
b) Active transport is ATP dependent. Passive transport does not require energy.
c) Active transport requires cell to cell communication. Passive transport does not require cell communication.
d) Active transport can be performed without transport proteins while passive transport cannot.

CONCEPT: PASSIVE VS. ACTIVE TRANSPORT
Page 7

BIOLOGY - CLUTCH
CH.7 - THE MEMBRANE
Classes of Membrane Transport Proteins
●_______ types of transport proteins are classified according to how they operate:
1) _______porters: transport _____ molecule at a time in just _____ direction.
2) _______porters: cotransport ≥ 2 molecules at a time in the __________ direction.
3) _______porters: cotransport ≥ 2 molecules at a time in ______________ directions.

PRACTICE: A transport protein that simultaneously transports two different molecules in different directions is called:
a) A uniporter.
b) A symporter.
c) An equilibrium protein.
d) An antiporter.
e) A simple diffuser.

PRACTICE: Which option below best describes a transporter that requires ATP to move molecules A and B out of the cell?
a) An active antiporter.
b) A passive antiporter.
c) A passive symporter.
d) An active uniporter.
e) An active symporter.
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CONCEPT: OSMOSIS
●Osmosis: passive diffusion of a solvent (usually __________) across a semi-permeable membrane.
●Direction of water flow depends on _______________: relative concentration of ____________ dissolved in the solutions.
□ _________tonic solutions have _______________ solute concentration.
□ _________tonic solutions have _______________ solute concentrations.
□ _________tonic solutions have _______________ solute concentrations.
EXAMPLE: Label the tonicity of the outside solution with respect to the solution inside the cell.

EXAMPLE: What is the tonicity of the outside solution in comparison to the inside of the cell?
a) Hypotonic.
b) Isotonic.
c) Hypertonic.

10% Solute
0.1% Solute

d) Electrotonic.
Direction of Osmosis
●Water will move from _________tonic to _________tonic solutions if the solutes cannot diffuse across the membrane.
□ Water moves towards the more concentrated solution of solute to dilute it until it becomes __________________.
●Water still moves from higher concentrations of water to lower concentrations of water:
□ Hypotonic solutions: ____________ H2O concentration (but lower solute).
□ Hypertonic solutions: ___________ H2O concentration (but higher solute).
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CONCEPT: OSMOSIS
PRACTICE: Osmosis is best defined as the movement of:
a) Water molecules across a semi-permeable membrane into a region of low solute concentration.
b) Solute molecules from an area of high concentration to an area of lower concentration.
c) Water molecules across a semi-permeable membrane into a region of high solute concentration.
d) Water molecules inside a cell that can’t be transported out.
e) Solute molecules from an area of low concentration to an area of higher concentration.
PRACTICE: Which direction would you expect water to move across the cell membrane?
a) Into the cell.
b) Out of the cell.
c) Into the cell and out of the cell at equal rates.
d) Water will not move across the cell membrane.

Environmental Tonicity Affects Cells
1) Hyp____tonic Environments: H2O enters cells causing them to swell like a hipp___

& potentially lyse (burst).

□ Preferred by plant cells due to increased _____________ pressure (water pressure on cell membrane).
2)_______tonic Environments: H2O enters & exits the cell at ______________ rates (preferred by animal cells).
3) Hyp____tonic Environments: H2O exits cells causing them to dehydrate like a hyper-kid gets dehydrated.
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CONCEPT: OSMOSIS
PRACTICE: Plants become turgid when placed in this type of solution:
a) Hypotonic.
b) Isotonic.
c) Hypertonic.
d) Megatonic.

PRACTICE: What would you expect to happen to the cell under the following conditions?
a) The cell will swell.
b) The cell will lyse.
c) The cell will shrivel.
d) The cell will stay the same.
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CONCEPT: SIMPLE & FACILITATED DIFFUSION
●Simple & facilitated diffusion are types of ________________ transport (______ energy).
1) ____________ Diffusion: simple & direct diffusion of small uncharged molecules through a cell membrane.
2) Facilitated Diffusion: non-energetic diffusion of charged molecules facilitated by a transport _____________.
EXAMPLE: Simple vs. Facilitated Diffusion.

PRACTICE: Which of the following processes includes all of the others?
a) Osmosis.
b) Facilitated diffusion.
c) Passive transport.
d) Transport of an ion down its electrochemical gradient.

PRACTICE: The difference between simple and facilitated diffusion is that facilitated diffusion:
a) Requires a protein transporter.
b) Moves molecules against their concentration gradient.
c) Requires energy.
d) Freely diffuses molecules against their concentration gradient.

CONCEPT: SIMPLE & FACILITATED DIFFUSION
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Transport Proteins of Facilitated Diffusion
●______ types of transport proteins involved in facilitated diffusion:
1) Porins/Channels: form an obvious membrane-spanning-____________.
□ Aquaporins: used to transport _____________ molecules through a cell membrane (facilitating osmosis).
2) Transporters/Carriers: undergoes conformational changes to move molecules across a membrane.
EXAMPLE: Porins/Aquaporins/Ion-Channels & Transporters/Carriers.

PRACTICE: Which of the following does not accurately describe a channel or a carrier?
a) Channel – open to both sides of the membrane simultaneously.
b) Carrier – open to one side of the membrane at a time.
c) Carrier – requires a conformation change to complete function.
d) Channel – not selective for molecules that move through it.
PRACTICE: Which type(s) of molecules cannot enter/exit the cell via simple diffusion and require facilitated diffusion?
a) Nonpolar oxygen gas molecules.
b) Charged Ca2+ ions.
c) Nonpolar carbon dioxide gas molecules.
d) Nonpolar water molecules.
e) Charged Na+ ions.
f) b and e only.
g) a, c, and d only.
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CONCEPT: ACTIVE TRANSPORT
●________ types of active transport that require _______________ since molecules are transported against their gradient.
1) ________________ Active Transport: directly driven by energy source (such as ________ hydrolysis).
2) ________________ Active Transport: directly driven by another molecule’s concentration ________________.

Primary Active Transport
●Primary Active Transport: an _________-driven process transporting molecules against their concentration gradient.
□ Directly driven by energy derived from ATP hydrolysis.
□ Used to generate & maintain important concentration _________________ for cell survival.

EXAMPLE: What is the main difference between active transport and facilitated diffusion?
a) Facilitated diffusion uses proteins, but active transport does not.
b) Active transport uses ATP to power transport, but facilitated diffusion does not.
c) Active transport occurs across the plasma membrane, but facilitated diffusion does not.
d) Active transport and facilitated diffusion both use proteins to move substances against their concentration gradient.
CONCEPT: ACTIVE TRANSPORT
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PRACTICE: The force driving simple diffusion is ________, while the energy source for active transport is ________.
a) a concentration gradient; ADP.
b) a concentration gradient; ATP hydrolysis.
c) transmembrane pumps; an electrochemical gradient.
d) phosphorylated carrier proteins; ATP.
Primary Active Transport: Na+/K+ Pump
●An example of ________________ active transport that moves Na + & K+ ions in opposite directions (antiporter).
□ ____ ________ ions are exported while ____ ________ ions are imported (pump-K+-in).

PRACTICE: A sodium-potassium pump ________.
a) Transports 3 potassium ions out of a cell and 2 sodium ions into a cell and produces a molecule of ATP.
b) Transports 3 sodium ions out of a cell and 2 potassium ions into a cell using energy from ATP hydrolysis.
c) Transports 3 potassium ions out of a cell and 2 sodium ions into a cell using energy from ATP hydrolysis.
d) Transports 3 sodium ions out of a cell and 2 potassium ions into a cell and generates an ATP in each cycle.

PRACTICE: Which of the following defines the type of transport by the sodium-potassium pump?
a) Active transport through a symporter.
b) Passive transport through a symporter.
c) Active transport through an antiporter.
d) Passive transport through an antiporter.
CONCEPT: ACTIVE TRANSPORT
Secondary Active Transport
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●Recall: Secondary active transport is directly driven by a concentration ________________ instead of ATP hydrolysis.
□ HOWEVER, its indirectly driven by Primary Active Transport (since concentration gradients are built by PAT).
●_____ steps to Na+-Glucose Secondary Active Transport:
1. Na+ is transported against its concentration gradient using _______________ active transport.
2. Higher concentration of Na+ is generated on the _____________ of the cell.
3. Glucose has a higher concentration _______________ the cell than outside.
4. Na+ transportation ___________ its gradient “powers” Glucose transport ________________ its gradient.
EXAMPLE: The Sodium-Glucose Cotransporter.

PRACTICE: How are primary and secondary active transport related?
a) They both use ATP to move molecules.
b) Primary active transport establishes a concentration gradient, but secondary active transport doesn’t.
c) Secondary active transport uses the concentration gradient established by primary active transport.
d) Primary active transport moves one molecule, but secondary active transport moves two.
e) None of the above.
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CONCEPT: ENDOCYTOSIS & EXOCYTOSIS
●Large biomolecules (ex. proteins, carbohydrates, DNA) are too ___________ to diffuse through membranes or channels.
□ Instead, macromolecules are transported across cell membranes via endocytosis and/or exocytosis.

Endocytosis Allows Entry to the Cell
●_____docytosis: macromolecule ____gulfment by the cell membrane, allowing _________ into the cell via a lipid vesicle.
●______ main types of endocytosis:
1) __________________: large, solid material is taken in by endocytosis (cell “_____________”).
2) __________________: small, liquid material taken in by endocytosis (cell “_____________”).
3) Receptor-Mediated-Endocytosis: specific form of pinocytosis using ________________ proteins.

EXAMPLE: White blood cells of our immune systems engulf bacteria using which type of endocytosis?
a) Phagocytosis.
b) Pinocytosis.
c) Osmosis.
d) Receptor-mediated exocytosis.
CONCEPT: ENDOCYTOSIS & EXOCYTOSIS
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PRACTICE: The difference between pinocytosis and receptor-mediated endocytosis is that ________.
a) Pinocytosis brings only water molecules into the cell, receptor-mediated endocytosis brings in other molecules also.
b) Pinocytosis increases the surface area of the plasma membrane, receptor-mediated endocytosis decreases it.
c) Pinocytosis is nonselective, receptor-mediated endocytosis offers more selectivity.
d) Pinocytosis can concentrate substances from the extracellular fluid, receptor-mediated endocytosis cannot.
Exocytosis Allows Exiting from the Cell
●_____ocytosis: vesicle fusion with a cell membrane, allowing its contents to ________ the cell to the extracellular space.
□ Hormones, neurotransmitters, & digestive enzymes are all examples of molecules that undergo exocytosis.
EXAMPLE: Exocytosis of Hormone Signaling Molecules.

PRACTICE: Which of the following is NOT a true statement regarding exocytosis?
a) It forms intracellular vesicles from inward folding of the plasma membrane.
b) It requires fusion of vesicles with the plasma membrane.
c) It secretes large molecules out of the cell.
d) It is responsible for removing large waste particles that cannot be recycled by the cell.
PRACTICE: Which means of particle transport is shown in the figure below?
a) Exocytosis.
b) Endocytosis.
c) Facilitated diffusion.
d) Simple diffusion.

Page 18

