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This system proposes that a common ancestor cell gave rise to three different cell types,
each representing a domain. The three domains are the Archaea (archaebacteria), the
Bacteria (eubacteria), and the Eukarya (eukaryotes). The Eukarya are then divided into 4

kingdoms: Protists, Fungi, Anamalia, and Plantae.
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The word bacterium (Gk. Bakterion = little rod) originally applied by microscopists for rod
shaped organism, belonging to the lowest order of the plant life or microscopic unicellular
plants without chlorophyll that reproduce by fission.
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%+ Mycoplasma have no cell walls. The cell membrane contains sterols (more like Eukaryotic cells).
They don’t have cell shape (pleomorphism) and are still subject to osmolarity changes.(
Mycobacteria family include Mycobacterium tuberculosis)

% protoplasts: have their cell wall entirely removed and are derived from gram + (gram-positive)

% spheroplasts: have their cell wall only partially removed and are gram - (gram-negative)

% L-Forms are wall-deficient bacteria (naturally or by chemical treatment). They can cause chronic or
recurrent infection, if they rebuild their cell walls (they don’t killed by antibiotics that affect cell
wall. Examples of bacterial genera that can produce L-forms include Bacillus, Clostridium,
Pseudomonas, Staphylococcus, and Vibrio
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The cytoplasmic membrane also contains various enzymes involved in respiratory
metabolism and in synthesis of capsular and cell wall components
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Passive transport systems involve motion from high A Ct I Ve

concentration toward lower concentrations of the

object being transported, and the energy that drives
them is just random thermal enerqy. tra n S po rt
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When bacteria use the process of group translocation to transport glucose across their
.membrane, a high-energy phosphatethe glucose molecule to form glucose-6-phosphate

group from phosphoenolpyruvate (PEP) is transferred to

A high-energy phosphate group from PEP is transferred to the glucose molecule to form
glucose-6-phosphate.
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The glucose-6-phosphate is transported across the membrane .
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High frequency recombination or HFR transfer

When F* plasmid of donor reaches to the F~ plasmid of recipient cell in the newly
formed F* cell (previously F recipient cell) this plasmid occur in two stages (i) either it
lie independently in the cytoplasm of F* cell (ii) or it get combined with the bacterial
chromosome. This later stage where the F* factor combines with the bacterial
chromosome is known as episome. This type of bacterial cell convert into high,
reproductive ability donor or male cell. This process is known as high frequency
recombination or Hfr male. The reproductive ability of Hfr strain is 1000 times more

than of F" strain.

Hfr male F+ male
Incorporation - Double-stranded
of F factor F factor
- Double-stranded
chromosome

Conjugation in Hfr male: A conjugation tube is formed between the Hfr male and
F recipient cell. After that the donor DNA opens near the F* factor and become single
stranded. Now this single stranded DNA moves slowly from the donor cell to the
recipient cell. This transfer process is continued until, both the Hfr and F- cells
are separated
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Factors affecting lag phase_:
1-Number of inoculums (size), larger inoculum — shorter lag phase.

2-Age of inoculums, younger inoculum ——— shorter lag phase.
3-The medium, the more complete nutritive media ——>——shorter lag phase.
4-Species, some have longer lag and may not produce visible growth for several days
ex : M. tuberculosis ——» slow lag phase —_ several weeks
ex : Staph. & Streptococcus —— 5 1- 2 days.
5-Adaptation, When the inoculum is from strairwhich-has been frequently sub cultivated in the same

media ———short lag.
ex ; S.aureus on blood agar : repeated subculture on blood agar several times gives short lag phase.
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Prions: prions are the causal agent of scrapie disease (a degenerative disorder of
central nervous system) of sheep and goat. These prions have no nucleic acid (DNA/
RNA) but they are made up of only 2- 3 molecules of protein only. Prions are 100 times
shorter than viruses and are heterogenous in nature. A single prion rod is made up of
about 1000 prion molecules. It is 100-200 nm long and 10-20 nm in diameter. Other
disease caused by prions are Parkinson's disease, multiple sclerosis, Gerstmann

Stransslar syndrome and Creutzfeldt-Jakob disease.
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Pathogenicity & virulence
Pathogenicity: it is the ability of the M.O to produce diseases under natural or experimental conditions.

pathogenic organism: any M.O inject or enter host, multiply and damage tissue cause disease under
natural or experimental condition, ex: staph. is normal in skin when wound occur, cause abscess.

Virulence (degree of pathogenicity) : It is the ability of M.O to invade, multiply and produce its toxic
effect and cause changes in the internal organs(which appear as symptom and death).
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Yersinia enterocolitica

Clostridium perfringens

Yersiniosis, diarrhea
and/or vomiting

Raw meat and seafood,
datry, produce, untreated
waler

1-2 day incubation

Related 1o the bacterium
that causes plague

Similar to C. botulimun
but less severe.

Meat and meat products
8-12 hour incubation

Abdominal pain and
diarthea

Also causes gas gangrene

Shigella

Omly carried by humans

and easily spread via food,

Salads, milk, dair, ground
beef, poulty and unclean
walter

Listerta monocyltogenes

Can grow at refrigerator
temperatire
Refmigernted, ready to eat
foods, mw dairy produets
48 ~ 72 hr incubation
Fever, headnche. Fatigue
dinrrhen

Can cause meningitis and
tiscarringes

Salmonella enteritidis

Salmonolla anteritidia

One of thousands of
strains of Saltmonelln
Raw and undercooked
egges, mw meat, poultry,
senfood, raw milk, dairy
and produce

Get into eggs before the
shell is formed

12-72 hour incubation
Diarrhea, fever and
criamps

Staphylococcus aureus

Conunon skin bacterivm
Produces a fast acting toxin

Dairy products, salads,
cream filled pastries and
deserts

« Incubation as little as 30
minutes

= 1-7 day mcubation
« Dimrheas, fever, cramps,
vomiting, bloody stools

* Nausea, cramps, vomiting,
Stophylococcus aureus charrhea

= One species canses
Shigelln up dysentery

Clostridium botulinum Vibrio vulnificus

* Soil bacterium that « Smilar 1o V. cholera
requires an oxygen free
environment,

« Canned fruits and
veggies, honey???

* Disease is due to a toxin

Botox
* 4 — 36 hr incubation

« Causes paralysis Vibwio vulnificus

* Less severe illness and
less common but
underreported

* Raw fish and shellfish

raw oysters

Clostrichium botulinum

Salmoneclla typhimurium

Similar to S, enteritidrs
“Emerging’ pathogen

« (skeY)) fatigne « (0s=t) Plague
; ’ meningitis and miscarriages

l\dtl!lldnnu resistant

l\;rlsl;l:;‘-ll‘l. common (&1 - y\} L}J S\ L?ILG_..\S‘)

Related o S0 oyvplu
Typhoid Mary

¢ (¢=2) bloody ¢ («wsais) Cramps
(s4l)) vomiting « (¢Liall) nausea
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Escherichia coli
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ok WS | Catalase J u=sdl Zasay Oxidase uasd 5 Jsa¥) LAY e | a5 oo Sld halas
. API 20 E_Li) dau 5 Lgdy yas
;A Escherichia coli s Klebsiella 4c!) 3l feadivu) Blu 3
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