
Objective:  You will be able to describe the structure and 
function of the components of the plasma membrane. 
 

Do Now: 

 Read the “2B” section of the syllabus 

 



Enduring Understanding 

Growth, reproduction, and dynamic homeostasis 

require that cells create and maintain internal 

environments that are different from their external 

environments. 



Cell membranes separate the internal environment 

of the cell from the external environment. 



Cell membranes are selectively permeable due to 
their structure. 





Cell membranes consist of a structural framework of 

phospholipid molecules, cholesterol, 

glycoproteins/glycolipids and embedded proteins. 

 

Phospholipids give the membrane both hydrophilic and 

hydrophobic properties.   

 The hydrophilic phosphate portions of the phospholipids are 

oriented toward the aqueous external or internal environments 
 

 The hydrophobic fatty acid portions face each other within then 

interior of the membrane itself 





Cell membranes consist of a structural framework of 

phospholipid molecules, cholesterol, 

glycoproteins/glycolipids and embedded proteins. 
 

Cholesterol is used as a temperature buffer.  It limits the 

effect of temperature on the fluidity of the membrane 

 

Glycolipids/glycoproteins allow for cell identification  

 

Embedded proteins have  a variety of function including cell 

transport and cell signaling. 





Pose a scientific question that is relevant to the model 

represented in the figure below. 

Membrane of Aquatic 

organism in the Arctic 
Membrane of Aquatic 

organism in Costa Rica 



Saturated fats are more solid at room temperature than 

unsaturated fats. 

 



Cell Membrane Questions 
 

 How do the properties of a membrane that contains a low 

percentage of unsaturated phospholipids compare with 

those of a membrane that contains a high percentage of 

unsaturated phospholipids? 

 

 

 Considering what you know about the properties of 

saturated and unsaturated fatty acids, would you expect 

an amoeba that lives in a pond in a cold northern climate 

to have a higher or lower percentage of saturated fatty 

acids in its membranes during the summer as compared 

to the winter? Explain your answer. 

 



How would the membrane lipid composition of 

individuals of a native grass species found 

near a thermal hot spring compare with that of 

individuals found in a cooler soil? 

 

Design an experiment to find an answer to 

this question. 

• Hypothesis (Claim) 

• What evidence would you look for to prove 

your hypothesis? 

• Explain why this evidence would prove your 

hypothesis 

 

 



Objective:  You will be able to compare and contrast 
passive and active transport. 
 

Do Now: 

 Write down the following essential knowledge 

statement… 

 

“Growth and dynamic homeostasis are maintained by 

the constant movement of molecules across a 

membrane.” 

 

 



The Permeability of the Lipid Bilayer 

 Nonpolar molecules can readily pass through the 

membrane. 

 Ex. O2, CO2, N2 
 

 Small, polar molecules can diffuse through membrane, but 

at a slower rate 
 

 Hydrophilic substance such as large polar molecules and 

ions move across the membrane through embedded 

channel and transport proteins. 
 

 Water moves across membranes and through channel 

proteins called aquaporins. 
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Pose a scientific question that is relevant to the 

model represented in the figure below. 



Figure 5.15 

Diffusion Facilitated 
diffusion 

Passive transport Active transport 
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Passive Transport 

Diffusion – Movement of MOLECULES 

from high to low concentration 

Osmosis – Movement of WATER 

molecules from high to low 

concentration 

An example is 

An example is 

Transport through Membranes 

Active Transport 

Facilitated Diffusion – Movement of 

MOLECULES from high to low 

concentration 

Uses transport proteins embedded in 

the cell membrane 

Faster than normal diffusion 

Movement of 

materials from 

low to high 

concentration 

Needs 

energy (ATP) 

Uses transport 

proteins 

embedded in the 

membrane 



• How would it be different if you 

added heat? 

 

• How would it be different if you 

increased the # of dye 

molecules on the left?  The 

right? 

Why is this 

arrow here? 



Figure 5.9 
Molecules of dye 
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WATER 
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Net diffusion 
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Net diffusion 

Equilibrium 
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Equilibrium 
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Facilitated Diffusion 

Membrane proteins play a role in facilitated 

diffusion of charged and polar molecules through a 

membrane. 

 

Examples: 

 Glucose  

 Na+ 

 K+ 

 H+ 



Figure 5.13 
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Active Transport 

• Establishes and maintains concentration gradients  

 

 

© 2014 Pearson Education, Inc. 

The Sodium-Potassium Pump 



Figure 5.16 
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Symporter 
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of electron  
carriers 
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ATP is NOT always used  for active transport 



Objective:  You will be able to explain how diffusion occurs at the 

molecular level. 

 
 Do Now: 

What would you need to know about the molecules below in order to 

predict the method of transport they would need to move across the cell 

membrane? 

 Glucose 

 Starch 

 Water 

 NaCl 

 Steroid hormone 

 Thyroxine 

 Insulin 

 Sodium 



Objective:  You will be able to identify the processes that move 

large molecules across membranes. 

 
 Do Now: 

 Write down where you have heard the name 

phagocytosis before. 



The processes of endocytosis and exocytosis move large molecules 

from the external environment to the internal environment and vice 

versa, respectively. 



In exocytosis, internal vesicles fuse with the plasma 

membrane to secrete large macromolecules out of the cell. 



In endocytosis, the cell takes in 

macromolecules and particulate 

matter by forming new vesicles 

derived from the plasma 

membrane. 



Objective:  You will be able to predict the movement of water in 

cells that contain cell walls. 

 
 Do Now:  Predict the movement of water for the animal 

cells below.  Provide reasoning for your prediction.   



Cell Walls provide a structural boundary, as well as a 
permeability barrier for some substances to the internal 
membranes. 

Found in plants, fungi and prokaryotic cells 

 

Located outside of the plasma membrane 

 

Cell walls are made of cellulose in plants 

 



Figure 5.10 
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Hypertonic 

 

Hypotonic 

 

Isotonic 



Figure 5.12 

Contractile vacuole 
50 m 
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External environments can be hypotonic, hypertonic 

or isotonic to the internal environment of cells. 



WATER POTENTIAL 

Water Potential (Ψ) 

Ψ = ΨP + ΨS 

 

ΨP = pressure potential 

ΨS = solute potential 

 

Beaker of distilled water with no pressure has a ΨP of zero 

The higher the solute [], the lower the ΨS 

Water move from higher Ψ to lower Ψ 



Figure 36.9b 
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Figure 36.9a 

Plasmolyzed 
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its surroundings 
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Ψ = ΨP + ΨS 
 

The Solute Potential of a Solution (ΨS = –iCRT) 
i = ionization constant (this is 1.0 for sucrose because sucrose does not ionize in water) 

 

C = molar concentration 

 

R = pressure constant (R = 0.0831 liter bars/mole K) 

 

T = temperature in Kelvin (ºC + 273) 



Objective:  You will be able to explain how internal membranes 

and organelles work together to contribute to a cell’s overall 
function. 

 
 Do Now: 

 Make some observations about the phylogenic tree below 

The Three Domains 

of Life 



Essential Knowledge 

Eukaryotic cells maintain internal membranes that partition 

the cell into specialized regions. 



Internal membranes facilitate cellular processes by: 

 Minimizing competing interactions by compartmentalizing 

competing metabolic reactions 

 Increasing surface area where reactions occur 

 

Examples of membranous organelles include: 

 Mitochondria – cellular respiration 

 Chloroplasts – photosynthesis 

 Endoplasmic reticulum 

 Golgi 

 Nuclear envelope 

 Lysosomes 

 

 

Unrelated to other 

organelles 



Predict a type of cell that would have a larger number of 

mitochondria than typical cells.  



Predict a type of cell that would have a larger number of 

chloroplasts than typical cells.  



How do internal membrane-bound organelles work 
together to provide a specific function for the cell? 

The endomembrane system consists of organelles 

that have a common membrane 

 Endoplasmic reticulum 

 Golgi body 

 Nuclear envelope 

 Lysosomes 

 Vesicles 

 Vacuoles 



Figure 4.15-1 
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Figure 4.15-2 
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Figure 4.15-3 
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Lysosomes 



Using the representations below, describe the 

differences in prokaryotic and eukaryotic cells. 



Archaea and Bacteria generally lack internal 

membranes and organelles and have a cell wall. 


