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CHAPTER 4
Prokaryotic vs. Eukaryotic cells
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(a) Highly schematic diagram of a composite eukaryotic cell, half plant and half animal
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Bacterial cell shapes
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Odd bacterial cell shapes
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Bacterial cell arrangements
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Prokaryotic cell overview
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Prokaryotic cell features

1. Glycocalyx




Prokaryotic cell features
1. Glycocalyx

2. Flagella
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Prokaryotic cell features
1. Glycocalyx

2. Flagella

Tumble
Tumble

(a) A bacterium running and tumbling. Notice that the direction of flagellar
rotation (blue arrows) determines which of these movements occurs. Gray
arrows indicate direction of movement of the microbe.

©:2019 Pearson Education, Inc. Figure 4.9



Prokaryotic cell features

1. Glycocalyx
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Prokaryotic cell features

1. Glycocalyx
2. Flagella

3. Axial filaments
(endoflagella)

4. Attachment pili
(fimbriae)
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Prokaryotic cell features
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Prokaryotic cell features

1. Glycocalyx
2. Flagella

3. Axial filaments
(endoflagella)

4. Attachment pili
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5. Conjugation pili
(sex pili)

6. Cell wall
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Peptidoglycan
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(a) Structure of peptidoglycan in gram-positive bacteria
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Gram positive cell wall

Peptidoglycan
Wall teichoic acid

Lipoteichoic

Cell wall <

Granular layer

membrane

Protein

© 2019 Pearson Education, Inc. Figure 4.13b



Gram negative cell wall
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Gram positive versus Gram negative cells

CHARACTERISTIC
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Independent Learning

1. Review cell wall structure in bacteria. You should know the structure
inside and out. Literally.



Just what are microbes made of?
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Gram positive versus Gram negative cells
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Prokaryotic cell features

7. Plasma membrane
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Plasma membrane: osmosis and tonicity
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(a) At beginning of osmotic
pressure experiment
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no net movement of water water moves into the cell and water moves out of the cell,
may cause the cell to burst if causing its cytoplasm to shrink
the wall is weak or damaged (plasmolysis)
(osmotic lysis)
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Prokaryotic cell features

8. Ribosomes
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Prokaryotic cell features
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Endosymbiotic theory
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Endosymbiotic evidence

I single, circular Multiple linear chromosomes I single, circular . .
I single, circular chromosome
chromosome compartmentalized in a nucleus chromosome

Binary Fission Mitosis Binary Fission Binary Fission
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CHAPTER 3
Microscopy

TABLE 3.1 Metric Units of Length and U.S. Equivalents

Metric Unit Meaning of prefix Metric Equivalent U.S. Equivalent

1 kilometer (km) kilo = 1000 1000 m = 10° m 3280.84 ftor 0.62 mi; 1 mi = 1.61 km
1 meter (m) Standard unit of length 39.37 inor 3.28 ft or 1.09 yd

1 decimeter (dm)  deci=1/10 0lm=10"m 3.94 in

1 centimeter (cm) centi= 1/100 00Im=102%m 0.394in; 1 in = 2.54 cm
1 millimeter (mm)  milli = 1/1000 0.001 m=10"3m

1 micrometer (um) micro = 1/1,000,000 0.000001 m = 10"°m

1 nanometer (nm) nano = 1/1,000,000,000 0.000000001 m = 10" m
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Compound light microscope
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Compound light microscope- pathway of light
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Microscopy ranges
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Properties of light
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Brightfield and darkfield microscopy
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Phase contrast and Nomarski optics (DIC)
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Fluorescence and confocal microscopy
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Transmission Electron Microscopy (TEM)

Electron gun

Electron beam

Electromagnetic
condenser lens

Specimen
Viewing
eyepiece

Electromagnetic
objective lens

Electromagnetic
projector lens

Fluorescent screen
o r p h otog ra p h ic Copyright © 2007 Pearson Education, Inc., publishing as Benjamin Cummings.
plate

Copyright © 2007 Pearson Education, Inc., publishing as Benjamin Cummings.

Figure 3.9a



Scanning Electron Microscopy (SEM)
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SEM images
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Independent study

1. Look at the evidence for the endosymbiotic theory. Be prepared to
present the evidence that mitochondria and chloroplasts arose from a
symbiotic interaction between an early eukaryote and a prokaryote.

2. Review aerobic respiration (see Figure 5.17).

3. Review the light dependent and light independent reactions of
photosynthesis (see Figure 5.24 and 5.25).



Microscopy Basics

Depression (well) Coverslip
slide Vaseline jelly (seal)

-Living preparations

Drop of liquid with specimen
(hanging upside down
from undersurface of coverslip)
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Microscopy Basics
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Differential stains-
The Gram Stain
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Differential and special stains

M. leprae
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(c) Flagella staining.

(b) Endospore staining.

Figure 3.12 and 3.13



