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» Seen only under the microscope
 Usually unicellular
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PROKARYOTES:

—No nucleus

—No organelles (mitochondria, chloroplast,
Golgi, etc.)

EUKARYOTES:

—Nucleus

—Organelles

—Internal membrane system
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Bacteria are living cells.
Bacteria are prokaryotic cells.
Bacteria are microscopic.
Bacteria are everywhere.
Bacterial forms
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1. Bacteria are living cells.

1.Metabolism
Uptake of nutrients from the environment,
their transformation within the cell, and
elimination of wastes into the environment.
The cell is thus an open system.
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1. Bacteria are living cells.

3.Differentiation
Formation of a new cell structure
such as a spore, usually as part of

a cellular life cycle.
Spore
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1. Bacteria are living cells.

2.Reproduction (growth)
Chemicals from the environment are
turned into new cells under the direction
of preexisting cells.
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1. Bacteria are living cells.

4.Communication
Cells communicate or interact primarily
by means of chemicals that are released
or taken up.
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1. Bacteria are living cells.

5.Movement
Living organisms are often capable
of self-propulsion.
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1. Bacteria are living cells.

6.Evolution
Cells contain genes and evolve to display
new biological properties. Phylogenetic
trees show the evolutionary relationships
between cells.
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2. Bacteria are prokaryotic cells
B c “'

Prokaryote

A= Cell wall Eucaryote
B= Cytoplasm A= Rough endoplasmic Reticulum
C= Nucleoid B= Microtubules C= Nucleus

_ . D= Chloroplast E= Mitochondria
D= Cy_toplasmlc membrane F=Peroxysome G= Golgi Complex
70S Ribosomes 80S Ribosomes

16S -RNA 18S RNA

3. Bacteria are microscopic

Bacteria usually
range in size from
0.2 um (166 m) to

50 pm.

Typical animal cell




A giant bacterium has however
been isolated and it measure 0.6
mm in length (600 pum)!

Box Figure 3.1 Epulopiscium fishelsoni. This
photograph, taken with pseudo dark field
illumination, shows £. i at the top of the
figure dwarfing paramec he bottom (x2041),
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4. Bacteria are everywhere.

Thiomargarita
namibiensis

In 1993 this bacteria
measuring 750 pm (0.75 mm
in diameter was found!

4. Bacteria are everywhere.




4. Bacteria are everywhere

Temperature range:
-2°Cto95° C

pH range:
2t09

Presence or absence of
oxygen

High salt
concentrations

High sugar
concentrations
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6. Bacterial structures

1. Capsule slimy layer, consisting of
polysaccharide and water surrounding many
cells. Also called slime coat, extra cellular layer
glycocalyx, etc. Difficult to stain, since it is
mostly water.

6. Bacterial structures

3. Cell Membrane flexible, semi-permeable
barrier with lipid center that controls
diffusion in and out of cell.

6. Bacterial structures

6. Bacterial structures

2.Cell Wall:
rigid layer
surrounding the
bacterial cell.
Made of
peptidoglycanin
Bacteria (other
materials in
Archaea). Porous
to movement of
small molecules.

4. Cytoplasm:the
fluid-filled space

inside the cell.
Contains hundreds
of different
enzymes, along
with ribosomes,
DNA, RNA, and a
"pool" of millions
of small molecules
and ions.

6.

Bacterial
structures




. 6. Bacterial structures
6. Bacterial structures

* 5. Ribosomes
particles made of
protein and RNA,
sites of protein
assembly.

Ribosomes may . Cell Chromosome the DNA of a cell, normally asingle
occupy 25% of circular molecule that is tightly supercoiled and
the volume of a packed inside the cell. Actively dividing cells may
. . contain 2 or even 4 copies of this chromosome,
typical bacterial replicated and ready for dividing among future
cell. daughter cells.

6. Bacterial structures 6. Bacterial structures

7. Flagella:
-Associated withmotility

- Complex structure: several
proteins anchored in cell wall
and membrane.

- Only one type of protein:
8. Endospore:

ﬂage"m' - Highly resistant differentiated bacterial cell
- Rotates at expense of proton - Produced by certain types of Bacteria.
motive force, which drive the - Formation => dehydrated spore coat
- Contains: calcium dipicolinate and small soluble acid proteing
fIageIIar motor. absent from vegetative cells.
- Can remain dormant indefinitely
- Germinate quickly when appropriate trigger is applied.

7. Bacterial multiplication

What are Bacteria?
Bacteria are living cells. Bacterial grovvth:
Bacteria are prokaryotic cells. increase in the number
Bacteria are microscopic. of cells rather than an
Bacteria are everywhere. increase in the size of
Bacterial forms individual cells.
Bacterial structures

Multiplication of most
Bacterial metabolism diversity bacterial cells occurs
Bacterial diversity by binary fission.




Cell Growth and Binary Fission

Cell growth:
> 2000 chemical reactions

Small molecules =>
polymers =>
macromolecules => Cell
structures

- Elongation of cell
- Duplication of DNA
- Septumformation

- Separationof two
daughter cells

87. Bacterial metaboli
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