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Plasma membrane
Tough, flexible lipid bilayer.
Selectively permeable to
polar substances. Includes
membrane proteins that
function in transport,
* . insignal reception,
& i », and as enzymes.

Nucleus (eukaryotes)
or nucleoid (bacteria)
Contains genetic material—

DNA and associated proteins.

g o/\.l ,‘/
Cytoplasm =1
Aqueous cell contents and [
suspended particles

and organelles.
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Eubacteria

Gram- Green
positive nonsulfur
Purple bacteria pacteria bacteria

Cyanobacteria
Flavobacteria

Animals

Eukaryotes
Ciliates Fungi
Plants

Flagellates

Thermotoga

Extreme
halophiles © | L I

Methanoge'ns
Archaebacteria

1
Extreme thermophiles

Microsporidia
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All organisms

!

Phototrophs
(energy from
light)
| I ]

Autotrophs Heterotrophs

(carbon from (carbon from

€0y) organic
Examples: compounds)
«Cyanobacteria Examples:

*Plants *Purple bacteria
*Green bacteria

l

Chemotrophs
(energy from chemical
compounds)
I 1
Lithotrophs Organotrophs
(energy from (enerqgy from
inorganic organic
compounds) compounds)
Examples; Examples:
*Sulfur bacteria *Most prokaryotes
*Hydrogen bacteria *All nonphetotrophic
eukaryotes
Heterotrophs
(carbon from organic
compounds)
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Lactococcus lactis

Specific,
Genus or descriptive
generic name (epithet) name
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Lactococeus lactis ssp. Cremoris o
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Lactococcus lactis is a species of bacteria which is used extensivley in the food,

L. lactis (or Lac. Lactis) can convert lactose and especially dairy, industries.

in milk to lactic acid.
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but serve the same function—protein long dircular DNA molecule.

synthesis from an RNA message.

Pili Provide points
of adhesion to surface
of other cells.

Flagella
— Propel cell
— through its
surroundings.

Cell envelope
Structure varies
with type of
bacteria.
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Cell envelope
Structure varies with type of bacteria.
|

Outer membrane Peptidoglycan layer

Inner membrane

ya 3 B e N |
Gram-negative bacteria Gram-positive bacteria
Quter membrane; No outer membrane;

peptidoglycan layer thicker peptidoglycan layer

>
Sl
Vst m

Cyanobacteria Archaebacteria
Gram-negative; tougher peptid- No outer membrane;
oglycan layer; extensive internal peptidoglycan layer outside
membrane system with photo-  plasma membrane
synthetic pigments
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e.g. Acetic acid bacteria, Enteric or coliform bacteria (e.g, E. coll), Pseudomonads,

Rhizobrum, Rhodosprrillum, Zymomonas

10



(F98) csngac csjeengSuo

e.g. Bacillus, Clostridium, Corynebacterium, Lactic acid bacteria ;e PSP
e.g. Mycoplasm :(e)lery Lom )qf_;g.a.r“
: (endospore) Jil, sl Julbs U1y Qulul 4 g allsl glsils
Bacillus
Clostridium
: iwgs lg7 ulwl g G (s ls) glgil*

e Cyanobacteria :
blue-green algae

e Anoxygenic photosynthetic bacteria .

the purple and green bacteria

: Actinomycetes*
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e Methanogens
e Thermoacidophiles

e halobacteria

*Two Basic Types of Cells.

Plasmid
Pili

Bacterial Flagellum
Nucleoid (circular DNA)

«Jto

Nucleus

Golgi vesicles
(golgi apparatus) Lysosome
Centrioles

Plasma membrané
Mitochondrion

Secretory vesicle

Smooth endoplasmic reticulum
Rough endoplasmic reticulum
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Generation Time Under Optimal Conditions

(at 37°C)
Organism Generation
Time

Bacillus cereus 28 min
Escherichia coli 12.5 min
Staphylococcus aureus (causes many types of infections) 27-30 min
Mycobacterium tuberculosis (agent of Tuberculosis) 18 - 24 hrs
Treponema pallidum (agent of syphilis) 30 hrs
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xFactors Influencing Microbial Growth:

Nutrition
Oxygen

Temperature
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Aerobic and anaerobic bacteria can be identified by growing them

in liquid culture:

1: Obligate aerobic bacteria gather at top of test tube to absorb maximal amount of
oxygen.

2: Obligate anaerobic bacteria gather at bottom to avoid oxygen.

3: Facultative anaerobes gather mostly at the top, since aerobic respiration is most
beneficial; but as lack of oxygen does not hurt them, they can be found all along the
test tube.

4: Microaerophiles gather at upper part of test tube, not at top. Require O,, but at
low concentration.

5: Aerotolerant bacteria are not affected by oxygen, and they are evenly spread
along the test tube.
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Thermophiles

Mesophiles Hyperthermophiles

Growth rate

Psychrophiles

1 | | 1 | | 1 |
-10 (o) 10 20 30 40 50 60 70 80 20 100 110 120

Temperature (°C)
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*Effects of Temperature on Growth :

5°C 25°C 35°C

Most of our plates are incubated at 37°C (98.6°F).
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Microbial Genetics:

Nucleic Acids : DNA Structure

NI-I2 Purines

0
0 H
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ghycosidic bond
{OH - Ribose) Adenine Guanine
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0 0
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4 'H H
— Nucleotide monophosphate - . B e
!l Nie
Hucleotide diphosphate — rll 0 I«ll 0
Nucleotide triphoshpate ——
Cytosine Uracil Thymine


http://upload.wikimedia.org/wikipedia/en/b/b9/Nucleotides.png
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Recombination.

Recombination A Protein,
recA, recB

and recC genes

Transformation is the uptake of naked DNA from the environment

n th DNA f Transtormation with a piasmid
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Figure 19 Bacterial transformation with (a) DNA fragments and (b) plasmids.

Competence refers to a cell’s ability to take of free DNA
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FIGURE 18
Schematic representation of the steps leading to trans-
formation of Streptococcus pneumoniae. {a) Development
of competence: (1) Cells in the culture produce a soluble
protein termed competence factor { A) that (2) adsorbs at
a site on the cell surface, M, causing (3) certain genes o (©
be expressed. Among these (4) is an autolysin () that
exposes (5) a DNA-binding protein () and a nuclease (@)
(b) Transtormation: A long strand of double-stranded DNA
s bound to the cell surface (1} where the nuclease (@)
degrades (2) one of these strands. The remaining single
strand is bound (3) to a DNA-binding protein (@), In this
form it enters the cell (4} and becomes integrated into

the chromosome (5) by single-strand replacement

@
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) The T4 phage uses its tail fibers to @ The sheath of the tail contracts,
stick to specific receptor sites on thrusting a hollow core through
the outer surface of an E. coli cell. the wall and membrane of the

cell. The phage injects its DNA
into the cell.

@ The empty capsid of the
phage is left as a “ghost”
outside the cell. The cell's
DNA i hydrolyzed.

@ The phage then directs production of
lysozyme, an enzyme that digests the

bacterial cell wall. With a damaged 0 The cell’s metabolic machinery,

wall, oemosis causes the cell to swell directed by phage DNA, produces

and finally to burst, releasing 100 to phage proteins, and nucleotides from

200 phage particles. the cell's degraded DNA are used to
make copies of the phage genome. le
The phage parts come together. Three
separate sets of proteins assemble to e A
form phage heads, tails, and tail fibers. =

Head Tail Tail fibers

Capyright © Pearson Education, Inc., publishing as Benjamin Cummings.
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*Life Cycle of a Lytic Virus:

The first step in the multiplication of a virus
is its attachment to a host cell; more than one
virus particle can simultaneously adsorb to o
single cell.

ADSORPTION

Protective coat \
Viral
chromosome

Entrance of the
viral chromosome PENETRATION

into the host cell

Lytic cycle (usually takes
15-60 min at 37 Q)

Release of new SYNTHESIS OH EARLY PROTEINS

virus particles
LYSIS by lysis of the
host cell wall REPLICATI®@N OF VIRAL DNA

PSS a0 S

The viral chromosomes  /\SSEMBLY Multiplication
are surrounded by newly of the viral
synthesized protective coats. chromosome

* Life Cycle of a Lysogenic or Temperate Virus :

The first step in the multiplication of a virus Rel of the viral chromosome.

is its attachment to a host cell; more than one This is generally rare,

virus particle can simultaneously adsorb to o O may occur only once in 10,000 ’—\
single cell. divisions of a lysogenic bacterium.

into the host cell

Protective eoa'
chromosome
Entrance of the
viral chromosome
Q

Lytic cycle (usually tokes
15-60 min at 37 C) ‘

Release of new
virus particles
host cell wall
"” V}:: \ \ Lysogenic bacteria
2 i \.‘.\. r , (\ -~ > g [ usually divide
NG

at the same rate

The viral chromosomes Multiplication as normal bacteria.
are surrounded by newly of the viral
synthesized protective coats. chromosome Prophage
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Figure 10 > i

Transfer of F plasmid from an F' to an F~ cell. Formation of a mating pair
triggers transfer replication of F. By an F-encoded nuclease, one strand is
cleaved (nicked) at oriT. Then replication (at arrowhead) occurs by a rolling
circle mechanism. The newly synthesized DNA displaces a preexisting sin-
gle strand of F, which enters the F™ cell, where its complementary strand is

synthesized.
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*Relaxase:

nicked plasmid conjugation tube
indonorcell to recipientcell

© 3081 BrmsawTob . Themes Lesrsing © 3981 BrmemaTob - Themens Learsing

a Conjugation tube forms between a donor b FPlasmid DMA replication starts. The free
and recipient. An enzyme nicks the plasmid. DM A strand starts moving through the tube.

© 3681 Brmss wToN . Thomens Learsing © 3981 BrmsmwTob - Thamans Learsing

¢ Inthe recipient cell, replication starts on d The cells move apart and the plasmid
the transferred DMNA. in each farms a circle.

. Hfr strains Jubs
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