« “Microbiology Is the study of microorganisms.
Microorganisms are all single-celled microscopic
organisms and include the viruses, which are
microscopic but not cellular”.

« “Microbial cells differ in a fundamental way from
the cells of plants and animals in that
microorganisms are independent entities that carry
out their life processes independently of other cells.
By contrast, plant and animal cells are unable to
live alone in nature and instead exist only as parts
of multicellular structures, such as the organ
systems of animals or the leaves of plants™.
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VI SINH VAT HOC CO SO
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CHUONG 2 T¢& bao vi sinh vat
Céc dai phan tu sinh hoc
Sinh hoc t& bao vi sinh vat
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Vi sinh vat hoc

- Muc tiéu:
+ nghién ciu doi song, hoat dong cua t& bao
+ sy da dang, sy ti€n hda & vi sinh vat
+ hoat dong trong ty nhién
+ vai tro trong xa hoi loai ngudi, co thé con ngudi,
dong vat va thuc vat
- Y nghia khoa hoc ciia vi sinh vat hoc:
+ cong cu, md hinh vu viét dé nghién cifu cac qua
trinh song cua t& bao
+ c6 thé nudi 6 mat do rat cao trong diéu kién phong
thi nghiém
+ thoi gian thé hé ngan, dé dung trong cidc nghién
ctfu sinh héa va di truyén
-Y nghia thuc tién: c¢6 vai tro quan trong trong y hoc, nong
nghi€p va cong nghiép.
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Pac tinh t& bao & vi sinh vat

- Nhirng diic diém song ciia t& bao vi sinh vat
+ Bién dudng
+ Sinh san
+ Phin héa
+ Giao ti€p, dap wng thich nghi
+ Pa s6 ¢6 kha niang di dong
+ Tién héa va di truyén
- Chiic nang:
+ Chuyén héa vat chat
+ Ma hoa thong tin
- Bién dudng cung cap ning lugng dé t& bao giif cau
tric 6n dinh va tong hop cac hgp chat dé ciu tric
thanh phan cida t& bao

ongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

1. Metabolism Bi€n dudng
Uptake of chemicals from the environment, their
Piic tinh t& bao & transformation within the cell, and elimination
; of wastes into the environment. The cell is thus an

vi sinh vat open system.

Cell —\ Lk

/f;\

Environment

2. Reproduction (growth) Sinh san (tang truong)
Chemicals from the environment are turned into
new cells under the direction of preexisting cells.

—>
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Pic tinh t& bao &

vi sinh vat

CuuDuongThanCong.com

3. Differentiation Biét hoa
Formation of a new cell structure such as a spore,
usually as part of a cellular life cycle.

Spore |

4. Communication Giao tiép
Cells communicate or interact primarily by means
of chemicals that are released or taken up.

//\\/ " //4__\\
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Pic tinh t& bao & vi sinh vat

5. Movement Di djng
Living organisms are often capable of self-propulsion.

>
{
/\/\ i

6. Evolution Tién héa
Cells evolve to display new biological properties.
Phylogenetic trees show the evolutionary
relationships between cells.

[ 7 NeW
v species
Ancestral __E
[ cell f

) New
species
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Pac diém chung cua té bao

I. Properties of all cells

Compartmentalization and metabolism Growth Evolution
A cell is a compartment that takes up Chemicals from the Cells contain genes and evolve to
nutrients from the environment, transforms environment are turned display new biological properties.
them, and releases wastes into the into new cells under Phylogenetic trees show the
environment. The cell is thus an open system. the genetic direction evolutionary relationships between
of preexisting cells. cells.
Distinct
\ \ i V; Ancestral species
Cell cell

Environment o — o o \0
’ by ) f Distinct

? species
I1. Properties of some cells
Motility Differentiation Communication
Some cells are capable of self-propulsion. Some cells can form Many cells communicate or interact
new cell structures such by means of chemicals that are
as a spore, usually as part released or taken up.

of a cellular life cycle.

\/\Q_-H p > Spore /Q il o\\
-
/\_/\o"’

CuuDuongThanCong.com https://fb.com/tailieudientucntt



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Chic ning té& bao & vi sinh vat
- Chic ning:
+ Chuyén héa vat chat
+ Ma héa thong tin
- Bién dudng cung cap ning lugng dé t& bao giif cAu tric on dinh va
tong hgp ciac hgp chat dé cau tric thanh phan cua té& bao

Machine 1. Energy (ATP)

Y

Functions 2. Precursors of Macromolecules
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Hai dang té bao

- T€ bao tién nhan (prokaryote)
- T& bao nhan that (eukaryote)

- Virut?

Cytoplasm Nucleoid Ribosomes

Cell wall Cytoplasmic membrane

(@)
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Nucleus
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Nuclear
membrane

Cytoplasm
Mitochondrion e
Chloroplast

—
10 um

( ztpsllfb.comltailiajdiemucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Ba gidi sinh vat
Thé gidi sinh vat gom ba giGi (trinh ty nucleotide ctia rRNA):
+ Vi khuan (Bacteria)
+ Vi khuan co (Archaea)
+ Sinh vat nhan that (Eukarya)
ARCHAEA

Methanogens

Extreme halophiles
BACTERIA Hyperthermophiles

Gram-positive EUKARYA

Proteobacteria bacteria

Mitochondrion

Animals
Slime molds
Fungi

\ Plants

Flagellates

5 \ Giardia

, Root of the tree
H y p(%ﬁnt]&g)mrp p h I I eS https://fb.com/tailieudientucntt

Cyanobacteria

Chloroplast
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Vi sinh vat trong ty nhién va
chiing thuan trong phong thi nghié m

- Trong tu nhién, su ting truong va hoat ddng cua vi
sinh vt ¢6 quan hé chit ché véi cdc yéu to sinh thai.

- Hau hét cdc kién thitc hién cé vé vi sinh vat dua trén
ciac nghién cifu trén cdc ching thuan trong phong thi
nghiém.
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Vi sinh vat va con nguoi

- Pai da so vi sinh vat 1a “ban”:

+ Vé nong nghiép: cé dinh dam cho cay trong; tuan hoan cac
chat dinh duéng trong dat; gidp gia sdc tiéu héa co, rem thanh
thit...

+ Vé thuc pham tao cac thuc pham lIén men (bia, rugu, phomai,
yaourt ); kéo dai thoi gian bao quan; tao cac phu gia thyc pham...

+ Vé cong nghiép: tao ra cdc dung méi hitu cd, cdc chat dinh
du’o’ng, Vltamln, sinh khdi...

+ Vé y t&: san xuit khang sinh, gitip on dinh hé vi khuan dudng
ruft

+ Vé moi truong: phan huy cac chat thai, cai thién mdi truong bi
6 nhiém thudc trir siu, thudc diét co..

+ Vé niing lugng: tao khi methane dung lam nhién liéu; tao H, tuw
nang lugng anh sang va cac nguon nang lugng vo co, httu co
diing 1am ngudn ning lu’o’ng tai sinh cua tuong lai.

+ C6 vai tro khong thé thi€u trong Cong nghé Sinh hoc hién dai.
- Mot so it vi sinh vat la “thu”:

+ Gay bénh trén nguci

+ Gay bénh trén vat nuoi

+ Gay bénh trén cay trong.
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Lich st phat trién ctda vi sinh vat hoc
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Lich su nghién cdu vi sinh vat

Ndm Nha khoa hoc Phdt minh

1684 |A. v Leeuwenhoek Phat hién vi khuan

1857 |Pasteur Vi sinh vat hoc 1€én men lactic

1860 | Pasteur Vai tro nAm men trong 1én men con
1864 |Pasteur Panh bai thuy&t phat sinh ngau nhién
1867 |Lister Nguyén tic vo trung trong phau thuit
1881 |Kock Nghién ciu vi khuan biing chiing thuan
1882 | Koch Phat hién nguyén nhan giay bénh lao
1884 |Koch Qui tic Koch

1889 |Beijerinck Quan niém vé virut

1928 | Griffith Ph4t hién bién nap bdi pneumococcus
1929 |Fleming Phat hi€n penicillin

1944 |Avery, Leod, Carty DNA Ia vat liéu di truyén

1944

Waksman, Schatz

Phat hién streptomycin
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Thi nghiém phu
dinh thuyét VSV
phat sinh ngau
nhién

(Pasteur, 1864)
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(c)

Short

Flask tipped so
microorganism-laden
dust contacts sterile
liquid
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Qui tic Koch vé phan
1ap va xac nhan doc
luc cua VSV giy bénh
(Koch, 1884)

- VSV nghi ngo gay bénh phai
hién dién trong tat ci cac bénh,
va khong co ¢ sinh vat khoe
manh.

- Can nudi cay VSV doi twong
trén moi trweong vo trung, tach
khéi co thé dong vat..

- Té bao tir dich nudi cay VSV
doi twong ciing gy cac triéu
chirng bénh twong tw doi véi
sinh vat khoe.

- Phan 1ap lai VSV gay bénh,
phai giong véi vi sinh vt ban
dau.
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Lich su nghién cdu vi sinh vat

1946

Tatum, Lederberg

Sy giao nap 6 vi khuan

1951

McClintock

Phat hién transposable element

1953

Watson, Crick, Franklin

CAu tric DNA

1959

Pardee, Jacob, Monod

.A\ \ .A" o A \MI
Diéu hoa sy bi€u hién gen bang

1960

Jacob, Perrin, Sanchez,
Monod

Quan niém operon

1967 |Brock Vi khuén tiing truéng trong sudi néng
1977 |Woese , Fox Phat hién Archaea

1981 |Prusiner Dic trung cua cac prion

1982 |Stetter Prokaryote c6 nhiét dj t61 wvu>100°C
1983 | Montagnier Phat hién HIV, tac nhin gay AIDS
1995 | Venter, Smith Giai trinh tu b gen vi khuan

1999 | TIGR Giai trinh tu hon 100 b) gen vi sinh vat
2000 | Edward Delong Phat hién Archea bién

ongThanCong.com
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Table 1.3 The major subdisciplines of microbiology

Subdiscipline Focus

|. Basic emphases®

Microbial physiology Nutrition, metabolism

Microbial genetics Genes, heredity, and genetic variation
Microbial biochemistry Enzymes and chemical reactions in cells
Microbial systematics Classification and nomenclature
Virology Viruses and subviral particles

Molecular biology Nucleic acids and protein

Microbial ecology Microbial diversity and activity in natural

habitats; biogeochemistry
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Table 1.3 The major subdisciplines of microbiology

Subdiscipline

Focus

Il. Applied emphases?
Medical microbiology
Immunology

Agricultural/soil microbiology

Industrial microbiology
Biotechnology

Aquatic microbiology

CuuDuongThanCong.com

Infectious disease
Immune systems
Microbial diversity and processes in soll

Large-scale production of antibiotics,
alcohol, and other chemicals

Production of human proteins by
genetically engineered microorganisms

Microbial processes in waters and
wastewaters, drinking water safety
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