Biology of Atypical Bacteria

I. Mycoplasma (Class Mollicutes)
a. Features:

i. Small (.15 - .3um dia)
ii. Contain only plasma membrane, ribosomes, and DNA

iii. Lack Cell Wall – do not synthesize peptidoglycan, therefore resistant to penicillin, lysozymes, cycloserine
iv. Varying shapes (Coccoid – Long filaments)

v. Stain Gram (-) 

vi. Cytoplasmic membrane 

1. Trilaminar structure (2 electron dense + 1 translucent layer)

2. Contains STEROLS (Cholesterol) – for strength & integrity

3. Membrane proteins fxns:

a. Structural

b. Catalytic

c. Immunological – used for identification (Ag)

vii. Cytoplasm contains only ribosomes + DNA
viii. Small genome (.5*109) – smallest self-replicating genome (<500 genes)

1. Small genome means, small # of proteins expressed, therefore it lacks many enzymatic and biochemical activity

b. Reproduction

i. Cell elongates to form filament 

ii. Coccoid formed from filament by binary fission
iii. Coccoid released by fragmentation

c. Growth on Agar

i. Diphasic colonies (“fried egg”)
1. Central zone of growth – bacteria w/in agar

2. Peripheral Zone of growth – bacteria on top of agar

d. Unique attachment organelles

i. Have tapered tip

ii. Found in Mycoplasma pneumoniae, M. genitalium
1. Allow bacteria to attach to respiratory epithelium and urogenital tract and prevents them from being eliminated by body. 

iii. P1 adhesin protein helps w/attachment to respiratory epithelium

II. L-forms

a. Features
i. Have defective cell wall due to high [] of salts & presence of Ab’s
ii. No sterols
iii. Lost ability to produce peptidoglycan
iv. Gram (+) and Gram (-)
III. Rickettsiae

a. Features

i. Obligate Intracellular Pathogens (Zoonotic pathogens)
ii. Uses Arthropod vectors (insects)
iii. Small: .3 - .5um dia
iv. Pleomorphic – uncharacteristic shape
v. Gram (-) type cell wall w/ Diaminopimelic acid
vi. Capsule found in R. prowazeki (Endemic typhus)
vii. Cannot be cultivated on Agar – needs eukaryotic cells
b. Reproduction

i. Multiplication slow
ii. Undergo binary fission within nuclei or cytoplasm of cell
iii. Grow in numbers ( cell lysis
IV. Chlamydias

a. Features

i. Small: .2-.7um dia

ii. Nonmotile, coccoid

iii. Obligate Intracellular Pathogens

iv. Cell Wall (inner + OM)

1. NO muramic acid

2. Peptidoglycan NOT detected, but can be present

v. Stain Gram (-)

vi. **Differ from Rickettsiae: do not generate ATP(energy)**

b. 2 Developmental Forms

i. Elementary Body(EB): (.25 - .3um dia) Non-replicating & infectious
1. Has outer cell wall and ribosomes
ii. Reticulate(Initial) Body(IB): (.5 - .6um dia) Replicating & infectious

1. Intracytoplasmic – only involved w/growth
2. No outer cell wall

c. Developmental Cycle (EB ( RB) Total time: 36-50hrs

i. EB phagocytosed by host

ii. EB ( RB (8 hrs)

iii. RB(IB) grows & divides by binary fission
iv. IB reorganizes ( EB (24-48hrs)

v. Host cell liberates EB’s
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