Brief Notes on Transport Across the Membrane
New Vocabulary (refer to textbook + outline for full details)
Active Transport: The movement of ions or molecules across a cell membrane into a region of higher concentration, assisted by enzymes and requiring energy.
Concentration /Pressure Gradient: Includes how molecules move towards or are moved through a cell’s membrane.
Diffusion: The movement of molecules from a region of higher concentration to a region of lower concentration
Endocytosis/Exocytosis/Phagocytosis/Pinocytosis: 
Facilitated Transport: Requires carrier proteins to carry molecules across the cell membrane (Higher concentration > Lower Concentration). No energy required
Hypertonic: One where the concentration of solutes is greater outside the cell than inside it.
Hypotonic: The concentration of solutes is greater inside the cell than outside of it.
Isotonic: Two solutions, separated by a semipermeable membrane, have equal concentrations of solutes and water.
Osmosis: The movement of water across a semipermeable membrane
Passive Transport: Movement of molecules, that doesn’t require energy.
Protein (Carrier/Channel/Glyco):
Selectively Permeable: Membrane lets certain substances pass through while restricting the passage of others. 
Surface Area-to-Volume Ratio: The ratio of surface area to volume in terms of a cell’s size.
Tonicity: The sum of ions in a solution; refer to hypertonic, hypotonic, and isotonic solutions.
Answer these questions!
Q.) Explain why the cell membrane is described as “selectively permeable”.
A.) It lets certain substances pass through while restricting the passage of others. The actual structure of the cell membrane allows free passage or restricts movement of substances across the membrane. 
Q.) Describe Passive Transport (Diffusion, Osmosis, Facilitated Transport)
A.) Movement of biochemicals and other atomic or molecular substances across cell membranes without need of energy input. Driven by tendency of system growing in entropy
Diffusion: The movement of molecules from a region of higher concentration to a region of lower concentration
Osmosis: The movement of water across a semipermeable membrane
Facilitated Transport: Requires carrier proteins to carry molecules across the cell membrane (Higher concentration > Lower Concentration). No energy required
Q.) Explain factors that affect the rate of diffusion across the cell membrane (temperature. Size of molecule, charge of molecule, concentration/pressure gradient)
A.) When the temperature increases, the movement of molecules becomes quicker. (Temperature increase = Faster rate of diffusion)
When the molecules’ size is smaller, the molecules can pass through the membrane easier. (Smaller molecules = Faster rate of diffusion)
When the concentration/pressure gradient increases/is steeper, the movement of molecules becomes quicker. In other words, if the concentration gradient is greater in comparison to the inside and the outside of the cell membrane, then the rate of diffusion is faster. (More pressure/concentration gradient = Faster rate of diffusion)
Molecules with a charge cannot pass through the lipid bilayer by diffusion. In order to transport these charged molecules, protein carriers and ATP energy are needed. For example, the sodium/potassium ion pump assists in this type of transport. (Charged molecules = No diffusion)
Q.) Predict effects of Hyper/Hypo/Isotonic Environments on osmosis in animal cells. 
**Helpful site: http://www.dbriers.com/tutorials/2012/11/difference-between-hypertonic-hypotonic-isotonic-solutions/#example
A.) Hypertonic: higher [solute] and less [water] 
In a hypertonic environment, where there is less water,  I predict an animal cell’s osmotic process to be greatly affected due to the cell’s shrinkage as a result of water diffusing out of the cell to compensate for the high [solute] outside of the cell.
Hypotonic: lower [solute] and higher [water] 
In a hypotonic environment, where there is too much water, I predict an animal cell’s osmotic process to be greatly affected due to the cell swelling and bursting/lysing as a result of water diffusing into the cell to compensate for the low [solute] within the cell.
Isotonic: [solute] and [water] are equal 
In an isotonic environment, I predict an animal cell’s osmotic process to reveal no effect or change in the cell’s currently balanced equilibrium. The water diffusing in and out of cell is consistent and balances according to the [solute] in and outside of the cell.
Q.) Describe active transport processes (Active transport, endocytosis, phagocytosis/pinocytosis, exocytosis)
A.) Active Transport: The movement of ions or molecules across a cell membrane into a region of higher concentration, assisted by enzymes and requiring energy.
Endocytosis: A way that substances can enter the cell by vesicle formation
Phagocytosis: A way to transport larger substances, such as viruses, into cells
Pinocytosis: A way to transport smaller substances, such as macromolecules, into cells
Exocytosis: A way that substances can exit the cell by a vesicle fusing to the plasma membrane as secretion occurs.
Q.) Explain the structure and function of the fluid-mosaic membrane. 
A.) Structure: The fluid-mosaic membrane is made up of a phospholipid bilayer where integral (meaning embedded into) and peripheral (meaning on the cytoplasmic side) proteins can be found. Also, steroids (cholesterol) assist in the regulation and fluidity of the membrane. Cytoskeleton filaments can be found connected to the inside surface by membrane proteins. 
Function: The fluid-mosaic membrane separates the inside and outside of the cell, regulates the entrance and exit of molecules in the cell, and maintains a steady internal environment. All of these functions add up to functioning to give the cell protection and support its homeostatic environment.
Q.) Identify the hydrophobic/hydrophilic regions of the phospholipid bilayer
Hydrophobic (hates water): In the phospholipid bilayer, the hydrophobic regions can be found at the nonpolar tails facing each other within the bilayer.[image: image1.jpg]B \\\\\\x\\\mmnmmmmm»;;;;;;;,, ););/;“

\“\{}Wuuuumum«fm«m««mﬂm////f///////‘





Hydrophilic (loves water): In the phospholipid bilayer, the hydrophilic regions can be found at the polar heads facing outside and inside the cell within the bilayer.
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Q.) Differentiate and demonstrate an understanding of surface area-to-volume ratio in cell size. 
**Check out this lab on youtube:https://www.youtube.com/watch?v=xuG4ZZ1GbzI
A.) In a cell, the cell’s surface area (total external area on the cell’s surface) and the volume (total internal area within a cell) ratio is important in maintaining a cellular processes such as diffusion. Notice (in the table below), when a cell grows in size, the volume is greater than the surface area. Therefore, the surface area-to-volume ratio decreases.[image: image3.png]Width Surface Volume Surface Area:Volume Ratio
of Cube Area (cm?d) (Surface Area / Volume)
(em) (cm2)
1 6 TR 6
2 24 8 3
3 54 27 2





