
Objective: You will be able to describe the structure and 
function of subcellular components and organelles.

Do Now:

▪ Compile a list of organelles that you can remember

▪ Do you remember their functions?

Do NOT use analogies!!!!!!!!!!!!!!!!!!!!!!!!
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Ribosomes

▪Ribosomes are comprised of ribosomal RNA (rRNA) and 

protein. 

▪Ribosomes synthesize protein according to mRNA 

sequence. 

▪Ribosomes are found in all forms of life, reflecting the 

common ancestry of all known life. 



Endoplasmic Reticulum

▪Endoplasmic reticulum (ER) provides mechanical support 

and occurs in two forms—smooth and rough. 

▪Rough ER 

compartmentalizes the cell

▪ Associated with 

membrane-bound 

ribosomes

▪Smooth ER functions include 

detoxification and lipid 

synthesis. 



Rough Endoplasmic Reticulum 

▪Carries out protein synthesis on membrane-bound 

ribosomes

▪Plays a role in intracellular transport



Golgi Complex

▪The Golgi complex is a membrane-bound structure that 

consists of a series of flattened membrane sacs

▪Functions of the Golgi include: 

▪ The correct folding and chemical modification of newly 

synthesized proteins

▪ Packaging for protein trafficking 



▪Lysosomes are membrane-enclosed sacs that contain 

hydrolytic enzymes, which are important in:

▪ intracellular digestion

▪ the recycling of a cell’s organic materials

▪ programmed cell death (apoptosis)



Vacuoles

▪A vacuole is a membrane-bound sac that plays many and 

differing roles. 

▪In plants, a specialized large vacuole serves multiple 

functions including:
▪ retention of water for turgor pressure

▪ storage and release of macromolecules and cellular waste 

products



Cell Walls

▪Cell walls provide a structural boundary, as well as a 

permeability barrier for some substances to the internal 

environments. 

▪Cell walls of plants, prokaryotes, and fungi are composed of 

complex carbohydrates. 



Mitochondria

▪Mitochondria have a double membrane.  

The outer membrane is smooth, but the 

inner membrane is highly convoluted, 

forming folds.

▪The main function of the mitochondria is to 

generate ATP for cell to use for its energy 

needs

▪The folding of the inner membrane 

increases the surface area, which allows 

for more ATP to be synthesized



Chloroplasts
▪Chloroplasts are specialized organelles that are found in photosynthetic 

algae and plants. 

▪Chloroplasts have a double outer membrane

▪Thylakoids are organized into stacks called grana



Objective: You will be able to explain how subcellular components 

and organelles contribute to the function of the cell.

Do Now:

Write down this statement

▪ Organelles and subcellular structures, and the 

interactions among them, support cellular function

▪ What does it mean?



Endomembrane System



Objective: You will be able to explain the effect of surface

area-to-volume ratios on the exchange of materials between cells or 
organisms and the environment.

Do Now:



Surface area-to-volume ratios affect the ability of a 
biological system to:

▪obtain necessary resources

▪eliminate waste products

▪acquire or dissipate thermal energy

▪exchange chemicals and energy with the environment 



▪The surface area of the plasma membrane must be 

large enough to adequately exchange materials

▪Smaller cells have a more favorable (higher) surface 

area-to-volume ratio for exchange of material with the 

environment.

▪As cells increase in volume, the relative surface area 

decreases and the demand for internal resources 

increases.
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Cell A

• Compare the surface area-to-volume 

ratio between Cell A and the root hair 

cell.

• The shape of cells can help maximize 

the surface area-to-volume ratio 
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Figure 33.11b
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Organisms and size

▪As organisms increase in size, their surface area-

to-volume ratio decreases, affecting properties like 

rate of heat exchange with the environment.



Objective: You will be able to describe similarities and/or 

differences in compartmentalization between prokaryotic and 
eukaryotic cells.

Do Now:

▪ What do you think about when you hear the term 

prokaryotic?
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▪Membranes and membrane-bound organelles in eukaryotic cells 

compartmentalize intracellular metabolic processes and specific 

enzymatic reactions. 

▪Internal membranes facilitate cellular processes by minimizing competing 

interactions and by increasing surface areas where reactions can occur. 



Origins of Cell Compartmentalization

▪Membrane-bound organelles evolved from 

previously free-living prokaryotic cells via 

endosymbiosis. 
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Scientists need to support a claim with evidence from 
biological principles, concepts, processes or data.

What evidence exists that endosymbiosis occurred?

▪ Mitochondria and chloroplasts: 

➢ are the same size as prokaryotic cells

➢ contain ribosomes

➢ contain circular DNA
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