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Objectives of todayõs class

Â To describe the classification of bacteria

&

Â To describe the bacterial properties used in 
classification
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Key Points

Why do we need bacterial classification?

How do we classify the bacteria?
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Time span Classification is mainly based on

Late 19th century Morphology, Growth requirements, 
Pathogenic potential

1900-1960 Morphology, Physiology, 
Biochemistry

1960-1980 Chemotaxonomy, Numerical 
taxonomy,
DNAðDNA Hybridization

1980ðtoday Genotypic Analyses, Multi -Locus 
Sequence Analyses, Average 
Nucleotide Identity, Whole Genome 
Analysis
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Basis of classification

Phenotypic classification

Â Morphological

Â Anatomical

Â Staining

Â Cultural characteristics

Â Nutrition / Metabolism

Â Environmental factors

Â Biochemical reactions

Â Antigenic structure etc.

Genotypic classification
Â Ribosomal RNA (rRNA) 

sequence analysis

Â Universal phylogenetic 
tree

Â DNA-DNA hybridization

Â G+C content
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Phylogenetic Tree



Phenotypic classification
Morphological

Bacteria can be classified into several groups on
morphological basis:

1. Cocci

2. Bacilli

3. Spirals
1. Vibrio

2. Spirilla

3. Spirochaetes

4. Actinomycetes

5. Mycoplasmas

6. Rickettsiae and

7. Chlamydiae 7



Shapes of Bacteria
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Morphological classification
COCCI 

Â These are spherical or oval cells. Based on 
the arrangement of individual organisms 
they can be described as:
Ã Monococci (Cocci in singles) ðMonococcus spp.

Ã Diplococci (Cocci in pairs) ðStreptococcus pneumoniae

Ã Staphylococci (Cocci in grape-like clusters) ð
Staphylococcus aureus

Ã Streptococci (Cocci in chains) ðStreptococcus pyogenes

Ã Tetrad (Cocci in group of four) - Micrococcus spp.

Ã Sarcina (Cocci in group of eight)
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Streptococcus pneumoniae,

Moraxella catarrhalis,

Neisseria gonorrhoeae

Streptococcus pyogenes, 

Streptococcus agalactiae

Aerococcus, 

Pediococcus,

Tetragenococcus
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Sarcina ventriculi, 

Sarcina ureae

Staphylococcus aureus



Morphological classification
BACILLI
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Â These are rod -shaped bacteria. Based on the 
arrangement of organisms, they can be 
described as:
ÃDiplobacilli

ÃStreptobacilli

ÃPalisades
Â Chinese- letter form

ÃCoccobacilli
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Bacillus cereus 

Escherichia coli

Coxiella burnetii, 

Moraxella bovis, 

Klebsiella rhinoscleromatis

Streptobacillus moniliformis
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Haemophilus influenzae,

Gardnerella vaginalis, 

Chlamydia trachomatis

Corynebacterium diphtheriae
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Vibrio chlorae

Helicobacter 

pylori

Treponema 

pallidum



ACTINOMYCETES

Â These are rigid organisms like cocci and bacilli

Â The characteristic shape is due to the 
presence of rigid cell wall.. 

Â They are branching filamentous bacteria. 
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Morphological classification



Morphological classification

Mycoplasmas

Â These bacteria lack in rigid cell wall (cell wall lacking) 
and are highly pleomorphic and of indefinite shape..

Â They occur in round or oval bodies and in interlacing 
filaments..

Rickettsiae and Chlamydiae

Â These are very small, obligate parasites, and at one 
time were considered closely related to the viruses.. 
Now, these are regarded as bacteria..
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Based on anatomical f eatures

Â Capsule
Ã CapsulateðStreptococcus pneumoniae

Ã Non- capsulate ðViridans streptococci

Â Flagella
Ã Flagellate ð

Â Monotrichous

Â Lophotrichous

Â Amphitrichous

Â Peritrichous

Ã Aflagellate ðShigella spp.

Â Spore
Ã Spore- forming ðBacillus spp.

Ã Non- sporing ðEscherichia coli
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Based on anatomical features
Capsule

Encapsulated Bacteria

Â Capsules serves as anti-
phagocytic virulence factor

Â Positive Quellung reaction ð
capsule swells when specific 
anticapsular antisera is added

Â Examples:
Ã Klebsiella pneumoniae

Ã Salmonella

Ã Streptococcus pneumoniae

Ã Haemophilus influenzae type B

Ã Neisseria meningitidis
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Based on anatomical features
Flagella
A. With flagella 

1. Monotrichous (single polar flagellum) : Vibrio 
cholerae

2. Lophotrichous (multiple polar flagella) : Spirilla , 
Barthonella baciliformis etc.

3. Peritrichous (flagella distributed over the entire 
cell) : Salmonella, E. coli etc.

4. Amphitrichous (single flagellum at both ends) : 
Spirillum minus

B. Without flagella 

Å These are called Atrichous bacteria . 20
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Based on anatomical
features
Spore
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Based on staining
Â GRAMõS STAIN

Ã Gram- positive cocci ð
Staphylococcus aureus

Ã Gram- negative cocci ð
Neisseria gonorrhoeae

Ã Gram- positive rods ð
Clostridium spp.

Ã Gram- negative rods ð
Escherichia coli

Â ACID FAST STAIN
Ã Acid - fast bacilli ð

Mycobacterium tuberculosis

Ã Non- acid- fast bacilli ð
Staphylococcus aureus
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Principle of Gram staining procedure
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Membrane Characteristics of Gram - Positive 
and Gram - Negative Bacteria
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Characteristic Gram- Positive Gram- Negative

Outer membrane - +

Cell wall Thicker Thinner

Lipopolysaccharide - +

Endotoxin - +

Teichoic acid Often present -

Sporulation Some strains -

Capsule Sometimes present Sometimes present

Lysozyme Sensitive Resistant

Antibacterial 
activity of penicillin

More susceptible More resistant

Exotoxin production Some strains Some strains
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