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Organization of the Prokaryotic Cell
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Macromolecular composition of the bacterial interior. This figure is based
on the data presented in Table 1, Chapter 1.

Size Range of Prokaryotes

See Table 4.1
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Staining cells for Microscopic observation
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Functions of the cytoplasmic membrane

1. Permeability Barrier — Prevents leakage and functions as a
gateway for transport of nutrients into
and out of the cell

2. Protein Anchor — Site of many proteins involved in transport,
bioenergetics, and chemotaxis
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3. Energy Conservation — Site of generation and use of the

proton motive force .
SR Fig. 4.9

The phospholipid bi-layer
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What is the structure of bacterial phospholipids?
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Structures of common fatty acids in bacteria. The six molecules shown are

Other components of the cytoplasmic membrane
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Archaeal phospholipids have an ether linkage

Archaeal membranes can be a lipid monolayer
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Importance of Cell Wall

* Provides rigidity to cell allowing cell to withstand the large osmotic/ionic
changes a bacterium may experience in its environment, and turgor pressure
of cytoplasm (conc. of solutes in cytoplasm).

Cell lysis

* May have a role in shape determination.

 Provides a barrier against certain toxic chemical and biological
agents.

« Site of action of some of the most commonly used antibiotics used to treat
bacterial infections (penicillin family).

* A component of cell wall of Bacteria is responsible for some of symptoms
associated with an infection, e.g. fever response (lipopolysaccharide and
lipoteichoic acid).
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Functions of Cell Wall

* Provides shape (?) and rigidity

« Involved in cell wall biosynthesis

« Involved in cell division (protoplast/sphereoplast)

« Involved in motility

« Influences permeability (teichoic acid, LPS, OCWM)
* LPS may inhibit phagocytosis

« LPS and lipoteichoic acid elicit symptoms of Gram-negative
and positive bacteria infection, respectively.

Prokaryotes Lacking a Cell Wall
Structure

* The mollicutes group of Bacteria (5 genera, Mycoplasma)
Properties of group:
- Sensitive to osmotic lysis
- Resistant to antibiotics directed at cell wall biosynthesis

(penicillins)

- pleomorphic Methanotrophs
- contain sterols in membrane similar to those found in
membranes of animal cells.

- some are parasites of plants and animals.

¢ L-forms of Bacteria M. pneumoniae

* Certain Archaea (Thermoplasma)

Cell-walled Prokaryotes
- Contain peptidoglycan
All cells in the domain Bacteria contain peptidoglycan with
exception of Planctomyces and Chlamydia

* Lack peptidoglycan

All cell-walled Archaea

C. trachomatis- intracellular parasite; leading cause of blindness in world.
Energy parasite

Has genes for peptidoglycan synthesis and
ATP synthase but does not express genes!

Gram-positive Gram-negative
~40-90% of wall is Outer cell wall membrane
tidogl T . (ipopolysaccharde and protein
peptidoglycan @ ~5-16%
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Fig. 4.16




Microm 410 Fall 2009: Prokaryotic Structure/Function

part 1
Dr. Matt Parsek

CH,0H

Gram-negative Gram-positive

COOH COOH

[
NAG

o}
B(T,q)
NH

Peptidoglycan %
P gy N-Acetyll_‘lz =0
strand Group C'HE

c=0 Lysozyme- |

Lo mld
NH g sensitive
Peptide _Krlzc’—clH—C//'l bond CH2 CH2
cross-links ~ .o . | |

,5\' """ rImL___‘L-AInnine H-N—CH H-N—CH
N 2 2
DAP g D e H A N I I
. -
,""I r‘llH2 ']'H‘_',/O:l D-Glutamic aci COOH H
HOOC=G - CHy— CH,~CHyCH = § - *———Meso-diamino-
SCH L7 NH pimelic acid (a) DAP (b) Lelysine

“HyC—CH—COOH 1 S )
R o, o ., ———np-Alanine Fig. 4.29 Fig. 4.17

Fig Brock Biology of Mi
© 2006 Pearson Prentice Hall, Inc.

Cross-linking of Adjacent Peptidoglycan Strands Peptidoglycan Synthesis

Glycan
/ backbone,
-0-0-0- -~0-0-0-
| y Interbridge
L-Ala Peptides LAla " "
| | [ g Glycosylase Growing point
n&lilu / \ Peptidoglycan activity of cell wall

oG H}"/Glly 1
DAI\P D—I}Ia L—I.lys f Gllv p é— A?—@—
o-Ala oap oAla 1 Gly m
oGlu S
'

LAla cly b6 \Am
" oAl . 5 x
-0-0-0- o | a Cytoplasmic ‘ 1 zlsi in
(a) Escherichia coli L"-IYs » ; activit

(gram-negative) D-Glu-NH,

0-0-0

(b) Staphylococcus aureus

Murein sacculus (gram-positive) In " y 3 l
> : Penlapeptide/? 3

P—P
,//

Bactoprenol

Fig. 4.19 -

(c) Fig. 6.7a
Figure 4-30 Brock Biology of Microorganisms 11/e
1©2006 Pearson Prentice Hall, Inc.




Microm 410 Fall 2009: Prokaryotic Structure/Function

part 1
Dr. Matt Parsek

Peptidoglycan Synthesis

Cross-linking of Peptidoglycan Strands
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Fig. 6.7b
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Antibiotic Resistance

« Inactivate antibiotic B-lactamase (penicillinase)

Clavulanic acid

Augmentin and Trimentin (combination of clavulanic acid and
amoxicillin or ampicillin respectively)

» Change chemistry of target site

 Limit access of the antibiotic to target site




