Prokaryotic Cell Structure and Function

What are the different shapes and arrangements that a prokaryote 

may have?

(Fig 3.1, 3.2)

Coccus, bacillus, vibrio, spirilla(rigid), spirochete (flexible), 

Pleomorphic:


What is a “typical” size of a prokaryotic cell?


(Fig 3.3)

Exceptions: Epulopiscium fishelsoni (p. 45), 

Thiomargarita namibiensis (hand out and p.45), 

“Nannobacteria” (PNAS Sep 1996, p 10004-10006, on reserve)

What comprises a prokaryotic cell?

What are the functions of the different structures found in a 

prokaryotic cell?

(Fig 3.4, Table 3.1)

Cell wall, periplasmic space, plasma membrane, cytoplasm, nucleoid 

region, ribosomes, inclusion bodies, flagella

Mesosomes

Cytoplasmic matrix

Inclusion bodies

Ribosomes

Nucleoid

What are the characteristics of the Plasma membrane?

Semipermeable

Proteins and lipids.  Amphipathic lipids, (fig 3.5 phospholipid);

Cholesterol and hopanoid (fig 3.6 and box 3.2)

Structure of the plasma membrane Fluid mosaic model (fig 3.7), 

Archael lipids and membrane (figs 20.3, 20.4, 20.5, hand out)

Transport (Group translocation, active transport:
Ch 5, p 100-104)

Molecular chaperones will be discussed with translation.

[What are molecular chaperones?  Why are these referred to as 

“Heat shock proteins”?

(fig 12.18)

Dna K, Dna J. Grp E, Gro ES, Gro EL]

L5 & L6

PROKARYOTIC CELL WALL

Gram positive/Gram negative cell wall (fig 3.19, hand out)

Peptidoglycan (murein) subunit composition (fig 3.20, 3.21)

Composition of Archael cell wall (fig 20.1, Pseudomurein fig.20.2)

Peptidoglycan (PG) cross-links (fig 3.22)

Peptidoglycan (PG) structure (fig 3.23)

Gram positive cell wall (fig 3.24, 3.25, 3.26)


Teichoic acids

Gram negative cell wall (fig 3.27, 3.28)


Outer membrane, periplasmic space, PG, Braun’s lipoproteins, 

adhesion sites, porin protein


Structure of Lipopolysaccharide (fig 3.29)

Mechanism of Gram staining

Cell wall and osmotic protection:
(fig 3.30)


Lysis, plasmolysis

Action of lysozyme and penicillin

L7

Components external to the cell wall

Capsules

Slime layers

S-layers

Pili and Fimbriae

Sex pili:
conjugation

Flagella and motility

Distribution of flagella (fig 3.35)

Flagellar ultrastructure (fig 3.37)

Flagellar synthesis/growth (fig 3.38)

Mechanism of flagellar movement (fig 3.39)

Chemotaxis:
Hand out and figs 3.41, 3.42, and 3.43

Bacterial endospores:


Location (fig 3.44)


Structure (fig 3.45)


Spore formation (fig 3.47)


Endospore germination (fig 3.49)




