Q10 Classify bacteria according to the Gram stain system and the shape of the bacteria, and give two examples for each classification
(40% of marks). Outline the different mechanisms of bacterial antibiotic resistance and an antibiotic for which that mechanism may

apply (60% of marks) (March 2014)

Bacterial classification:

BACTERIA

Obligate intracellular bacteria /\ Non obligate bacteria

Chlamydia
Mycoplasma
Rickettsia

Gram positive

/\ L

Spiral shaped
- treponema

acilli

Gram negative

Cocci /\ Bacilli

Cocci
Anaerobic Anaerobic . Aerobic Aerobic Anaerobic
- Peptococcus Clostridium - Nocardia N.Gonorrhoea Veillonella Fusobacterium
Lactobacillus - Listeria N.Meningitidis - Bacterioides
Bacillus
anthrax
Aerobic
Staph species (clusters) Aerobic
- Coagulase negative - Haemophilus
(staph epidermis) - Legionella
- Coagulase positive - Pseudomonas
(staph aureus) - Enterobacteriacea

Streptococcus (chains)
- a haemolytic (strep pneumoniae)
- B haemolytic

GAS - S.Pyogenes

GBS - S.Agalactiae

GCS
- y haemolytic (strep bovis)
Enterococcus
- E.Faecalis, E.Faecium

Mechanisms of resistance:

= Alteration in target site
- Production of an alternative enzyme for that which the antibiotic inhibits (Eg, MRSA synthesizes an additional penicillin
binding protein that enables it to continue cell wall synthesis in the presence of a beta lactam drug)
- Overproduction of the target of the antibiotic

= Alteration in access to target site
- Reduced binding of the antibiotic (eg, VanA and VanB vancomycin resistance involves a gene mutation leading to
decreased affinity of vancomycin for the binding sites of peptidoglycan precursors; changes to the DNA-binding surface
of DNA supergyrase infers resistance against ciprofloxacin)
- Reduced uptake of the antibiotic (eg, transport defect or membrane impermeability to gentamicin, alteration of porins
through which beta lactams must diffuse in gram negative outer membranes)
- Active efflux of the antibiotic (eg, active transport of ciprofloxacin out of the bacterial cell)

= Enzymes produced against the antibiotic
- Beta lactamases and cephalosporinases which hydrolyse and inactive beta lactam antibiotics
- Multiple enzymes have been identified that block aminoglycoside, including acetyltransferase, adenyltransferase, and
phosphotransferase)
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