SHAPE, SIZE AND ARRANGEMENT
OF BACTERIA
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Basic shapes

Coccus (pl. cocetround or spherical
2. Bacillus (pl. bacilli}-rod or cylindrical
3. Spirillum (pl. spirlli}-spiral
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SHAPES OF BACTERIA

Cocci 1 Spherical or ovoid cells, e.g. Staphylococcus .

Bacilli i
U Straight and cylindrical rods, e.g. Bacillus spp.
U long, thin filamentous form, e.g. Actinomycetes

Spirillum 1
U comma-shaped (vibrio), e.g. Vibrio, Campylobacter
U spiral-shaped, loosely coiled (spirochete), e.g. Spirochetes,
U elongated, tightly coiled (spirillum), e.g. Azospirillum spp)

Pleomorphic T variable shape



Other Common Shapes

Coccus  Coccobacillus Vibrio Bacillus
RN Va2 Ve
Spirillum Spirochete
. A Spirillum
A C_?OCCOb_aCI”I I spirilla, plural
[ cells in between round I rigid, wave-like shaped cell
and rod shape _
A Vibrio A Spirochete

. I Corkscrew shaped cells
I curved cell



ABacteriaare very smallin size

U cocciareapprox. 0.5to 1.0 y mn diameter.
U rodsrangefrom 2to 5y minlengthby 0.5to 1.0 y mn width
U Spirochetes are longer (up to 30 mand narrower (0.1 to 1.Qu m

Avarieswith the mediumand growth phase

Ausuallysmallestin the logarithmic phaseof growth.
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Surface area/volume ratio

The surface area/volume ratio of a spherical bacteria of
1 um in diameter is high (6:1) as comparedto a spherical
eukaryotic cell having a diameter of 20 um (0.3:1).

Consequently

Athe intake of nutrients and removal of waste products
IS quick - the bacteria has high rate of growth and
metabolism

Ano circulatory mechanismfor nutrients is needed- the
cytoplasmicstreamingis absent



Coccli

U Diplococci- Cellsdivide in one plane and remain attached predominately in pairs, e.g.
pneumococci

U Streptococct Cellsdivide in one plain and remain attachedto form chains,e.g Streptococcus

U Tetracocci- Cellsdivide in two planes and forms groups of four cells (also called as
‘'t et reg. Aeygcaccus

U Sarcinae- Cellsdivide in three planes,in aregularpattern producinga cubodialarrangement
of cells

U Staphylococct Cellsdivide in three planes,in an irregular pattern producing bunches of
cocci e.g. Staphylococcuaureus



Spherical is called coccus. r.]

Division along the same plane forms chains; 2 cocci
together- Diplococcus —rwl

4 - 20 in chains Streptococcus.

Division along 2 different planegetrads

Division along 3 planes regulari$parcinae

Division along 3 planes irregularl$taphylococci
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A tetrad appears as a




COCCI ARRANGED IN CLUSTER




Bacillli
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Single
Diplobacilli- in pairs
Streptobacilli—in chains, e.gBacillussubtilis

Trichomes rod-shaped bacteria arranged in chains with a larger area of contact betweel
adjacent cells, e.gBeggiatoaspp.

Palisade-the cells are lined side by side as match sticks, &lgcobacterium tuberculosis.
Chinese letter like-e.g.,Corynebacteriunspp.
Filamentous-long, mycelium like branching, monrouclear, e.gActinomycetes

Hyphae—long, branched, multinucleate filaments, e.&treptomyces



Rod shape is called Bacillus.

Two bacilli together Diplobacilli

Chains of bacilli are called Streptobacilli

Palisades Rods side by side orin X, VorY
figures







BACILLI ARRANGED IN LONG CHAIN:

~ / K )
/

<
o




CHINESE LETTER LIKE ARRANGEME




Basic Bacterial Structure

Being small offers bacteria unique
opportunities for survival and
reproduction



Bacterial Structure:
Cell Envelope

« Components of the bacterial cell envelope:
— Cytoplasmic Membrane
— Cell Wall
— Capsule
— Slime
— Flagella
— Fimbriae/Pilli



Bacterial Structure:
Intracellular Structures

* Intracellular components:
— Nucleoid
— Ribosomes
— Inclusion granules
— Endospores




STRUCTURES OF BACTERIA

Structure Function

Cell Wall Protects and gives shape

Cell Membrane | Regulates movement of materials, contains enzymes importan
cellular respiration

Cytoplasm Contains DNA, ribosomes, essential compounds

Chromosome Carries genetic information

Plasmid Contains some genes obtained through recomb.

Capsule & Slime | Protects the cell and assist in attaching cell to other surfaces
Layer

Endospore Protects cell agains harsh enviornments

Pilus Assists the cell in attaching to other surfaces

Flagellum Moves the cell o




Aaturally lack cell walls

AGram—negative

Aizerangesfrom 50-60to 100-250nm
Aighly pleomorphic eubacteria

A’ve generarequire sterolsand three do not.
wno free-living Mycoplasmag strictly parasitic

/Bparasitize a wide range of organism including
humans. plants. animals, and insects



Afacultative anaerobesand obligate anaerobes

Agrowth on artificial media is slow with a generation
time ranging up to nine hours in somespecies

Asupplementation with other factors, such as serum,
may be required

Autilize glucose or arginine as the major source of
energy.

A(’) f reea®ni pmhlagcelani@s,which canbe
stained by Dienegstain.




Aoccoidto rods in shape,with a diameter
of 0.3-0.7¢ m
ram-negativetype cell walls
A&xceptonerickettsia (Rochalimaeg, all are
obligate intracellular parasites
Aontain both DNA and RNA.



