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Prokaryotic cell structure

• Filamentous appendages
• Surface layers
• Cell wall
• Cell boundary
• Intracellular structures

Figure 3.23 – Typical prokaryotic cell

Filamentous protein appendages

• Flagella
• Pili
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Flagella

Figure 3.38 – Bacterial flagella

peritrichous

monotrichous

Figure 3.39 – Flagellar structure in a 
Gram-negative bacterium

Figure 3.40 - Chemotaxis
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Figure 3.42 – Pili on E. coli include fimbriae that mediate 
adherence and the F pilus involved in bacterial mating.
Pili are made of pilin, the genes for which can determine
mating ability, infectivity and antigenicity.

Figure 3.37 – The glycocalyx enables bacteria to attach to
specific surfaces.  (a) capsules, (b) cells adhering to slime.

• Contain peptidoglycan
• Gram-positive
• Gram-negative

Bacterial Cell Walls
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Figure 3.14  Gram stain

Figure 3.22 – Components and structure of peptidylglycan

Antimicrobial Compounds that Target Peptidylglycan (p. 60)

Penicillin
antibiotic that interferes with peptidylglycan synthesis

Lysozyme
enzyme in secretions that dissolves glycan chain



5

Figure 3.33 – Gram-positive
cell wall

Figure 3.34 – Gram-negative cell wall

Figure 3.35 – Chemical structure
of lipopolysaccharide (LPS)
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Figure 3.36 – Mycoplasma species lack cell walls

Figure 3.24 – The structure of the cytoplasmic membrane

Figure 3.25 Osmosis
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Figure 3.26  Proton motive force

Figure 3.27
Transport proteins

Figure 3.28 Active transport using the proton motive force



8

Figure 3.29 
Active transport
Using ATP

Intracellular Structure

• Deoxyribonucleic acid (DNA)
• Endospores
• Gas vesicles
• Granules
• Ribosomes

Figure 3.43 – Bacterial
Chromosomes
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Figure 3.46
Endospores

Figure 3.47 –
Endospore formation

Figure 3.45 – Storage granules:
Poly-β-hydroxybutyrate in Rhodospirillum rubrum
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Figure 3.44 – Bacterial ribosomes

Eukaryotic Cell Structure

• Internal protein structures
• Membrane-bound organelles

Figure 3.48 – Eukaryotic cell structure
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Figure 3.49 – Vesicle formation and fusion

Figure 3.50
Endocytosis and 
exocytosis

Internal protein structures

• Flagella and cilia
• Cytoskeleton
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Figure 3.52 
Eukaryotic
flagella

Figure 3.51  Eukaryotic Cytoskeleton

Membrane-bound organelles

• Chloroplast
• Endoplasmic reticulum
• Golgi apparatus
• Lysosome
• Mitochondria
• Nucleus
• Peroxisome
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Figure 3.55 - Mitochondria

Figure 3.56 - Chloroplasts

Figure 3.57 Endoplasmic reticulum (ER)
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Figure 3.58 Golgi apparatus

Figure 3.53 - Nucleus

Figure 3.54
Eukaryotic 
Chromatin
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