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STUDY OUTLINE OF MICROORGANISMS

Microorganisms

¥ v v
Eukaryotic Prokaryotic Acellular
- Protozoa, v v wms:&;
eg. Bacteria Archaebacteria ;‘9'
E. histolytica | *Chlamydia, FMethanogens, >Prions
\» Helminthes, | ©.0. C. psittaci €.g. Methanococcus -* Viroids,
e.g. Mycoplasma, ; e.g. RNA of
T solium e.g. M. pneumoneae -» Halophiles, HDV
'+ Fungi > Rickettsia, ) e.g. Halobacterium
e Sl Jy. oty Thermaphiles
R'g' tolonif #Spirochaetes, ™ T P |f
. stolonifer g 'q " pallidiim e.g. Thermoplasma
> Algae, ’ »Acidophiles,
e.g. F. cutis e.g. Sulfolobus
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crenarchaeota QY’""SSDErm
euryarchaeota nonvascular $

angiosperm

h
o an
bony fish

amphibians

= J
e | /Kg placentals

zygomyoetes yy

9 4 B \
cartilaginous fish \ N

// mammals _~ .

birds and reptiles v A

/ Sl

coccals  bacillus
spirillum
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Classification of Microorganism

| Prokaryotes
= They are not J Eukaryotes
cellsand have ‘ Pa-> Before l
1o cell Before nucleus, cells without Eu-> true or good
membrane. | nucleus Cells that have nucleus
+ Theyare
composed of
few genes
protected by a
I:;ZS?:“CSZ?: Haveno nucleus, Havetrue nucleus
« They canlive Have no membrane bond | Many membrane bond
i reprodice’ organelles | organelles )
less complex ex. Algae, protozoa, fungi,

plants, animals, and
humans.

ex. Bacteria and
Archaeac
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Protein

Bacteria

DNA/RNA ~
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Bacteria

Bacteria are one-celled organisms. Because they have
no nucleus, the cells are described as prokaryotes.

Most bacteria have a peptidoglycan cell wall; they divide
by binary fission; and they may possess flagella.

cell wall

plasma membrane

nucleoid (DNA)

cytoplasm

ribosomes
/

flagellum —
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The three major basic shapes of bacteria are bacillus,
coccus, and spiral.
) capsule
pilus cell wall
SPHERES (COCCI) RODS (BACILLI)  SPIRALS \ lasma membrane
{?rquoc:{ — ¥ p
treptococcus a >
“ pyogenes) e W ___,__> / nucleoid (DNA)
Vibrios /
Diplococci Chain of bacilli
(Streptococcus rEac;!:s:mhmds) Vitrlo cholerae) 3 - cytoplasm
\pneumoniae) Tetrad Yop
B R
- DNe
4 ~ 2l ™\ )
N . irilla i
) (Helicobacter pylori)
Flagellate rods
a (salmonelia typhi) e ribosomes
@ flagellum—"
Staphylococci Sarcina Spore-former
(Staphylococcus (Sarcina (Clostridium Spirochaetes
aureus) ventriculi) i (Tr i
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@ cell replicates its DNA Cell wall
+— Cytoplasmic
Nucleoid | membrane
. . . Replicated . R 3
Blnary fission DNA Bacteria can use a wide range of chemical substances

/ bar.na-i ‘fif.an/ © The cytoptasmic for their nutrition.
membrane elongates, |
the process by which i DA

organisms with only [m:mmmmn‘
one cell create new © Cross wallforms; 1
organisms by dividing i ]
HETEROTROPHIC AUTOTROPHIC
(tae in food) (mahe food)
© cross wall forms
completely
SAPROPHYTIC PARASITIC PHOTOSYNTHETIC CHEMOSYNTHETIC
(feed on dead sources, | | (take food from live host, (use (use energy from chemical reactions,
e bacteria of decay) | |e.g. dis g bacteria) | |e.g: purple sulphur bacteria) eg: nitrifying bacteria)

(© paughter cells

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings.
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FUNGI KINGDOM
Fungi can’t make their own food.
Fungi They obtain nutrients from the remains of dead plants and animals.
Fungi can be unicellular or multicelular.
Fungi (mushrooms, molds, yeasts) have eukaryotic cells / \
(with a true nucleus). [ unicellular fungi ] [ multicellular fungi ]

Most fungi are multicellular.
MOULD MUSHROOMS

32

Fungi obtain nutrients by absorbing organic material from

their environment.

Yeatisused-tomake Mould usual!y growson They grow from the
food thatis in bad underground. They can
bread. . i -
conditions. be edible or poisonous.
*yeast=levadura *mould=moho *mushrooms= setas
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Protozoans Algae
Protozg)an? atlLe .unlcellularfcleucaryc;‘.(es and are classified Algae are unicellular or multicellular eucaryotes that
according to their means of locomotion. obtain nourishment by photosynthesis.

Protozoans obtain nourishment by absorption or ingestion
through specialized structures.
Classification of protozoa hased on
the mode of
AMOEBOIDS
red
Locomotion alga
= movement
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. Photosynthesis Viruses
o = Viruses are noncellular entities that are parasites of cells.
» W, energy
' N
Y ' % Spheres: lnfl_uenza virus_es look like
— ’\\ A N - " spheres. Hl\é]lis5 :?rzrhe‘lrr:rus that has
carbon dioxide e
» e
— (capsule)
Sgacecraft:_ One group of viruses attacks
6€0; +6H;,0 ——> GH1,05+ 60; e e st
Bacterioph .
Algae produce oxygen and carbohydrates that are used by peieriophene) \z i
other organisms. e ’
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PalraSIte (adJ) Viruses consist of a nucleic acid core (DNA or RNA)
/ per.a.saIt/ surrounded by a protein coating.

* An animal or plant that lives on or in another animal
or plant of a different type and feeds from it _Fusionprotein ()
:f:;’:.:‘(’g"'fl & .o”“o. a
)

* A parasite is also a person who uses others to obtain
an advantage without doing anything in exchange

Attachment _—"

glycoprotein (G)
Lipid bilayer

* ky sinh trung
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An envelope may surround the coating.

%~ Nucleic |
: acid |

MNucleic

Capsid
{composed of
capsomeres)

Naked virus Enveloped virus
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Multicellular animal parasites

The principal groups of multicellular animal parasites are
flatworms and roundworms, collectively called helminths.

The microscopic stages in the life cycle of helminths are
identified by traditional microbiologic procedures.
HELMINTHS CLASSIFICATION
# &
)/ \\
Flatworms Roundworms (Nematode)

/ \ 7 X
&
rd

Cestoda Tramatoda Ascarids Pinworms
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Virus
https://www.youtube.com/watch?v=8FqITslU22s

SARS-CoV-2 virus transmission leading to COVID-19:
* https://www.youtube.com/watch?v=PSnSo9kYIH4

 https://www.youtube.com/watch?v=5GELx45kWP
w
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Human drinks unfiltered
water containing copepods
vith L3 larvae.

a2 88

Larvae undergoes two
molts in the copepod and
becomes a L3 lanvas. @)

A

Larvae are released when
copepods die, Larvae penetrate
the host's stomach and intestinal
wall. They mature and reproduce.

Dog eats
infected fish

~ L1 larvae consumed
by a copepod.

Female worm begins to emerge
from skin one year after infection.

Fertiized female worm migrates.
to surface of skin, causes
a blister, and discharges larvae.

- L1 larvae released into water -
= Oinre ‘emerging female worm ﬁ‘ :;"W‘“Is':'
( 5 = Diagnostc Stage
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Modern Developments in Microbiology

The study of AIDS, analysis of interferon action, and the
development of new vaccines are among the current
research interests in immunology.

New techniques in molecular biology and electron
microscopy have provided tools for advancement of our
knowledge of virology.

The development of recombinant DNA technology has
helped advance all areas of microbiology.

Interferon / 1n.te-'fr.a:n/ (n)
one of several proteins in the body that are produced by cells
as a reaction to infection by a virus
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Transmission Electron
Microscopy (TEM)
images of E. coli

Electron Microscopy




Naming and Classifying Microorganisms

In a nomenclature system designed by Carolus Linnaeus
(1735), each living organism is assigned two names.

The two names consist of a genus and specific epithet, both
of which must be underlined or italicized.

For example, the bacteria used in yogurt
production would be classified as follows...

Kingdom: Bacteria
Phylum: Firmicutes

Class: Bacilli
Order: Lactobacillales
Family: Lactobacillaceae
X Known as the “Father of Modern
Genus: Lactobacillus Taxonomy” Carl Linnaeus was the

first to consistanly name plants
and animals using the binomial
system of Latin names for genus
and species.

Species: L. delbrueckii
Subspecies: L. d. bulgaricus

11/26/2020
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In the five-kingdom system, all organisms are classified into
procaryotae (or monera), protista, fungi, plantae and animalia.

\; ,__.b"’ & i
unicellular
of multiceliular |
absorb. ingest, or |

photosynthesize |
saxual and |

unicellular
absorb or phoipsynihasize |

maotite or nonmotile
asexual

Microbes and human welfare

Microorganisms degrade dead plants and animals and recycle
chemical elements to be used by living plants and animals.

Bacteria are used to decompose organic matter in sewage.
Bioremediation processes use bacteria to clean up toxic wastes.

Bacteria that cause diseases in insects are being used as
biological controls of insect pests. Biological controls are
specific for the pest and do not harm the environment.

Using recombinant DNA, bacteria can produce important
human proteins, such as insulin, beta-endorphin and hepatitis
B vaccine.

Microorganisms can be used to help produce foods. They are
also food sources (single-cell protein) themselves.

44

45

Microbes and human welfare

Microorganisms degrade dead plants and animals and recycle
chemical elements to be used by living plants and animals.

Bacteria are used to decompose organic matter in sewage.
Bioremediation processes use bacteria to clean up toxic wastes.

Bacteria that cause diseases in insects are being used as
biological controls of insect pests. Biological controls are
specific for the pest and do not harm the environment.

Using recombinant DNA, bacteria can produce important
human proteins, such as insulin, beta-endorphin and hepatitis
B vaccine.

Microorganisms can be used to help produce foods. They are
also food sources (single-cell protein) themselves.

Pest (n)
/pest/

* An insect or small animal that is harmful or damages

crops. Common pests such as rats, mice, or cockroaches

*an annoying person, especially a child

* Loai gay hai, vat pha hoai (sau bg, stc vat)
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Microbes and human disease

Everyone has microorganisms in and on the body; these
make up the normal flora.

i Intestinal
Good bacteria

) bacterial flora
(WA
\
v, 4 )| Bifidobacteria . .
e L are important factors in

Moeroilly determining whether a

person will contract a
disease.

Lactobacili Lampylobacter

Badbacteria  The disease-producing
properties of the
species of microbe and
the host’s resistance

Flora /'flo:r.a/ (n)
- all the bacteria and other organisms that live inside an animal
- all the plants of a particular area or period of time
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Microbes in our lives Fermentation and Pasteurization
Living things too small to be seen with the naked eye are called
microorganisms. Microorganisms are important in the maintenance
an ecological balance on Earth. Some microorganisms live in
humans and other animals and are needed to maintain the A heating process called pasteurization is used to Kkill
animal's health. bacteria in some alcoholic beverages and milk.

Pasteur found that yeast ferments sugars to alcohol and
that bacteria can oxidize the alcohol to acetic acid.

Some microorganisms
are used to produce
tools and chemicals.

W explainthatstut com

Some microorganisms
cause disease.

= pathogen
Salmonellasp. Shigella spp. Fresh Pasteurized .E'\
- milk in milk out |
© dreamstime.com 10128311847 & Ketaynakzn )
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Robert Koch proved that microorganisms transmit disease.
red blood He used a sequence of . .
el causative agent procedures called Koch’s Vaccination
Ll postulates (1876), which are L . . i X
used today to prove that a In a vaccination, immunity (resistance to a particular
(m%\ — particular microorganism disease) is conferred by inoculation with a vaccine.
causes a particular disease. . .
ki R i In 1798, Edward Jenner demonstrated that inoculation
agent \wllu-ed agent with cowpox material provides humans with immunity
£ PN from smallpox.

could be used as a vaccine for chicken cholera; he

A i j; = About 1880, Pasteur discovered that virulent bacteria
L AndiSNEagd ©
S - :

diseased e ok L \ . .
organism - caustiive agent oy cousaliee agent coined the word vaccine.
present present . . i
G Grosal Qe @i Mpdern vaccines are prepared from living V|r'u|ent
causative agent agent must be agent must causative microorganisms or killed pathogens, and by recombinant
must be absent isolated from cause the same agent must .
from all haalthy the diseased disease when then be DNA techniques.
organisms but arganism and inoculated into reisolated from
prasent in all qgrown in pure ahealthy, the inoculated,
diseased culture, susceptible diseased
organisms. organism. organism.
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Immunity (n) Confer (v)
1 . . 1
/1 mjur.na.ti/ /kan'fz:/
« a situation in which you are protected against disease or *to talk together and exchange ideas, often with the
from legal action intention of reaching a decision about something
Ex: The vaccination gives you immunity against the disease for Ex: | need to confer with my lawyer.

up to six months. * to give an honor, official title, or ability to someone

—s Immune lI‘mjun/ (adj) protected against a particular disease Ex: The US Constitution confers certain powers on the president.

or illness by particular substances in the blood

— Immunization / 1m-ja-na’'ze1-fan/ (n) — conference /'konfarans/ (n) an event at which there are a lot
- Immunology /,Im.ja‘na:.la.d3i/ (n) of talks and meetings about a particular subject
« Sw mién dich « Ban bac, héi y kién; phong, ban
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Inoculation (n)
/1.na:.kja'ler.fan/

« the action of giving someone a weak form of a disease
as protection against it

— inoculate (v)

+ Sw tiém chiing
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Cowpox (n) /'kav.pa:ks/
* an infectious disease caused by the cowpox virus

* bénh dau mua & dong vat

Smallpox (n) /'sma:l.pa:ks/

* an extremely infectious disease that causes a fever,
spots on the skin, and often death

¢ bénh dau mua
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Cholera (n)
/'kaz.laa/

*a serious infection of the bowels caused by drinking
infected water or eating infected food, causing
diarrhoea, vomiting, and often death

» Bénh ta
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Virulent (adj)
/'vir.ja.lant/

* (of a disease) dangerous and spreading quickly, or (of
poison) having an effect very quickly:

* Ex: a virulent strain of flu

* DOc hai
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