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3.13–3.21 

Nine important 

landmarks 

distinguish 

eukaryotic cells.





3.13  The nucleus is the cell’s genetic 
control center.

 The nucleus―the largest and 
most prominent organelle in 
most eukaryotic cells. 

 The nucleus has two primary 
functions:

• genetic control center

• storehouse for hereditary 
information

Insert new fig 3-26 to right





Chromatin

 a mass of long, thin fibers consisting of 
DNA with some proteins attached 



Nucleolus

 an area near the center of the nucleus 
where subunits of the ribosomes are 
assembled

Ribosomes are like little factories. 



3.14  Cytoplasm and cytoskeleton: 
the cell’s internal environment, 
physical support, and movement



Cytoskeleton: Three Chief Purposes



Cilia and Flagellum



3.15  Mitochondria: 
the cell’s energy converters





Bag-within-a-Bag Structure:
the intermembrane space and the matrix



We all have more DNA 
from one parent than
the other. 

Who is the bigger contributor:
mom or dad? 

Why?



Which statement about 
mitochondria is false?

1. Mitochondria are surrounded by two 
membranes.

2. Mitochondria make energy of the cell (ATP).

3. You inherited half of your mitochondria from 
your mother.

4. The characteristics of mitochondria can be 
explained by endosymbiosis.



Which cell type contains the 
most mitochondria per cell?

1. Liver

2. Muscle

3. White blood cell

4. Dermal cell

5. White adipose cell

6. Red blood cell

Please insert Figure 3-31



Which cell type in the graph 
might require the most energy?

1. Liver

2. Muscle

3. White blood cell

4. Dermal cell

5. White adipose cell

6. Red blood cell



Take-home message 3.15

 In mitochondria, the energy contained within 
the chemical bonds of carbohydrate, fat, and 
protein molecules is converted into carbon 
dioxide, water, and ATP—the energy source 
for all cellular functions and activities. 



3.16  Lysosomes are the cell’s garbage 
disposals.



Lysosomes

round, membrane-enclosed, acid-filled 
vesicles that function as garbage disposals



The Endomembrane System 
(Rough E.R, Smooth E.R. and 

Golgi)



3.17  Endoplasmic reticulum: where 
cells build proteins and disarm toxins



Rough Endoplasmic Reticulum



The Smooth Endoplasmic Reticulum



3.18  The Golgi apparatus 
processes products for delivery 
throughout the body.



3.18  Golgi apparatus: Where the cell 
processes products for delivery 
throughout the body







You can think of a cell as a car factory. The control center holds 
the directions for making the car.  There are assembly lines for 
constructing the engine and frame of the car. After the main 
structure of the car is built, the finishing touches are added 
(paint, leather seats, chrome bumpers).  Lastly, the car is 
shipped to different car dealers.  Which organelle would be 
responsible for putting the finishing touches on the car (protein)?

1. Nucleus

2. Ribosome

3. Rough endoplasmic reticulum

4. Smooth endoplasmic reticulum

5. Golgi apparatus



3.19  The cell wall 
provides additional 
protection and 
support for plant 
cells.



Take-home message 3.19

 The cell wall is an organelle found in 
plants (and some other non-animal 
organisms). 

 It is made primarily from the carbohydrate 
cellulose and it surrounds the plasma 
membrane of a plant cell. 



Take-home message 3.19

 The cell wall confers tremendous 
structural strength on plant cells, gives 
plants increased water resistance, and 
provides some protection from insects and 
other animals that might eat them.



3.20  Vacuoles: 
multipurpose 
storage sacs for 
cells



The central vacuole can play an important 
role in five different areas of plant life:

1. Nutrient storage

2. Waste management

3. Predator deterrence

4. Sexual reproduction

5. Physical support



3.21 Chloroplasts: the plant cell’s 
power plant



The stroma and 
interconnected 
little flattened 
sacs called 
thylakoids




