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Chuong 2: T€ bao vi sinh vat

1. Cac dai phan tir sinh hoc
2. Sinh hoc té bao vi sinh vat
 Quan sat té bao VSV
» Hinh dang va kich thwérc té bao
« Cau tric va chirc ning ciia mang té bao
Vach té bao va mang ngoai
Céc thanh phan khac ciia té bao VSV
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1. Cac dai phan tu sinh hoc
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Cac lién k&t héa hoc trong hé thong sinh hoc

- Lién ké&t cong hoda tri
- Lién két hydrogen

Cytosine H

Thymine Adenine

Hydrogen
bonds

(c) Nitrogen bases in DINA. .« cogcon

- Tuong tac ky nudc

- Luc van der Waals
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H—-C—R, R,—~C—H
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(b) Amino acids in a protein chain. R represents the side
chain of each amin@waGidicierucnt
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Nudc 1a dung méi cua hé thong song

- Chiém 70 — 90% trong lugng t& bao

- C6 tinh phan cuc nhe, hoa tan cac phan tu sinh héa
phin cuc quan trong trong t& bao; két tu cac phan tu
khong phan cuc hinh thanh mang ngian can sy di
chuyé&n cua cdc phan tif phan cuc vao hoidc ra khoi t&
bao

- La méi trudong cho cac phan wng sinh héa trong t& bao


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

Céc dai phan tu sinh hoc quan trong

- Protein (55%)

- Nucleic acid (23,6 % ; DNA 3,1% ; RNA 20,5%)
- Lipid (9,1%), lipopolysaccharide (3,4%)

- Polysaccharide (5%)

Wall
Cytoplasm

Membrane
Flagellum

(a) Proteins (c) Polysaccharides Storage

granules

(b) Nucleic Acids N (d) Lipids
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Polysaccharide

- Phan tu duong da phian (carbohydrate, CHO)
- Dang don phan chita 4 — 7 C 1a pho bién nhat trong t& bao

- Pon phin c6 sudn cau tric chung, khiac nhau ¢ cac nhém thé
va vi tri khong gian cua nhém OH- trong mach carbon

Sugar Open chain Ring Significance
H—C=0 Acetyl grou 6
Pentoses ol HOCH/ \OH H\1//O [ yl group CH,OH
H 3C|) OH O Backbone C|3 ﬁ' ?ID
Ribose 4l \ / i C|; N i
H— C|3 OH HO-2C—H
5 OH I
CH,OH - 4c|: OH
H= C OH Nreplaces O
: = in the sugar
Deoxyribose H Cl) o HOCH/ \OH CHQOH
H _2c|: —H Backbone
H_3C_OH‘_ 41 Fli 'T'/' of DNA
H—C—OH 37 |
5] OH H
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Polysaccharide

- Lién k&t giita cac oCHOH GH,0H

don phan la lién
ké&t glycoside

- Cac polysaccharide
khac nhau do khac
hudng lién két
glycoside (a, B),
khac don phén,
khéc to hgp cac
loai don phan

B-1,4-Glycosidic bond

o-1,6-Glycosidic bond

- Cac polysaccharide OO Q Y Y YN
quan trong e 14 bonds,

o-1,4 bonds
cellulose, glycogen, / PN 996@'990
tinh bﬁt VE\I Q Q Cellulose

eptidoglycan Q/ R
PEP 5 KOOI
Glycogen / 1,4 bonds\

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


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

- Lipid don gian: triglyceride

. - Lipid phic tap: co chaa P, N, S, cac nhom duong,
Lipid . \ :
ethanol amine, serine, choline

- Thanh phan quan trong ciia mang: Phospholipid
quan trong trong ciu tric mang

Common fatty acids: 0

C46 monounsaturated (palmitoleic)

Simple lipids (triglycerides):

Fatty acids linked to glycerol by ester linkage Glycerol

. H
Fatty acids Ester
linkage
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Complex lipid:
Phosphatidyl ethanolamine (a phospholipid)
T M
/\/\/\/\/\/\/\/C_O_C_H
H,C
3 N
| |
Fatty acids C-H
Phosphate

Ethanolamine—

Complex lipid:
Monogalactosy! diglyceride (a glycolipid)

Galactose

Fatty acids
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Nucleic acid

o=
I
Phosphate—"O0—P=0
- DNA va RNA SRS |
- Pugc tao thanh tu cac don phin (|)5,
nucleotide Ho

- M4t phan tif nucleotide gom dudng,
phosphate va base nitric

N , N A 4
- DNA va RNA khéc nhau ¢ thanh phan H G ¢ \H
duong trong nucleotide | |
OH OH Ribose
NH
HOCH, Q H [ =
+ </NI' |5 m
0 \H H/ b Rg_la | )
N
0 N
OH OH
i - 8 PO~
Ribose Adenine Bhicaphio- Phosphate 4
anhydride ester
NH2 hNH;
</'\% ° SN o\ o~ B </N/ § RN
& 8 4j ResEny | o e s ﬂ
HOCH, N ﬁ/ O—P~O—P~ Ot CH, N ﬁl/
6 & 14
H H H\ N-Glycosidic H N\ H/ H
linkage
OH OH OH OH
Adenosine triphosphate (a nucleotide)

Adenosine (a nucleoside)
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L .z

[ J [ J
N UCle lC aCId 5’ position H,C ° Base — Nitrogen base attached
, to 1" position
- Lién két cﬁng hoa tri giﬁ’a cac nhom H Deoxyrbess

duong va phosphate cua hai nucleotide oston——"""&
ké nhau tao thanh khung dudng |
phosphate

- Trinh ty cac base (A, T, G, C, U) trong
bo khung quyé&t dinh dac tru’ng cua
phan ti nucleic acid

Phosphate

O H
- DNA ¢6 cau tric mach doi gan voi nhau B
biang lién ké&t hydrogen gitaA-TvaG >
- C. Hai mach c6 trinh tu bd sung cho / | .
nhau Phosphodiester H,C 986
* bond
- RNA chi ¢6 mach don H Z
? H
5 3 5 3 o=
e o e ydrogen bonds  (j) |[CEANGEUSGEANCECEARUNCEG o
g e e e
I—CG—AA—|C G i
3 5 2 2
i) RGN EcEGE
(b) L \
ﬁ Ci Primary structure
W ©=c
. A {J Secondary
Region of | | structure
complementary G=C
base pairing é = IG
M
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Protein

- C4u tao béi chudi cic amino acid ndi véi
nhau bang lién két peptide

- Hai muoi amino acid khéc nhau vé tinh
chat héa hoc cia cdc nhdanh bén trong
phan tu

- Pic tinh rat da dang cua cac protein do
trinh ty amino acid
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% "
HN—=CCOH + HN—C—C—OH
R, R,
H,O

TR
H@r?—C—N—?—C—OH
R, R,
Peptide
bond
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General structure of an amino acid

» H O
occarbon\| T

R—(|3—C—OH

NH, Carboxylic
. J acid group
Amino group

Structure of the amino acid "R" groups

H— Gly Glycine (G) (No’ge: The entire structure of
CH4—{ Ala Alanine (A) proline is shown, not.just the R
group. Because proline lacks a
CHay | _ free amino group it is called an
CH ,CH= Val Valine (V) imino rather than an amino acid.)
3
CHj\
CH-CHz Leu Leucine (L) Rey
CHg” lonizable: acidic
CHax\ _ lonizable: basic
CH3—CH2/CH lleilsoleucineil) Nonionizable polar
OH—-CH,— Ser Serine (S) Nonpolar
CHg~GH~| Thr Threonine (T) (hydrophobic)
OH
o
"O—C—-CHs- Asp Aspartate (D)
@

I
NHs—C—CH,— Asn Asparagine (N)
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General structure of an amino acid

= H
a-carbon —_ | ﬁ

R—C—C=OH
NH,

L

Carboxylic
acid group

Amino group—;

Structure of the amino acid "R" groups

0
"O—C-CH;~CH,

0
NH;—C—CH,~CH,
HS—CH,—
HSe—CH,
CH5~S—CH;—CH,—

Glu Glutamate (E)

GIn Glutamine (Q)
Cys Cysteine (C)
Sec Selenocysteine (U)

Met Methionine(M)

Phe Phenylalanine (F)

(Note: The entire structure of
proline is shown, not just the R
group. Because proline lacks a
free amino group it is called an
imino rather than an amino acid.)

Key
lonizable: acidic
lonizable: basic
Nonionizable polar

Nonpolar
(hydrophobic)

Tyr Tyrosine (Y)

|—CH2— Trp Tryptophan (W)
N
H
+NH3—CH2_CH2_CH2_CH2_ Lys LySine (K)
H
+NH2:(i3—N—CH2—CH2—CH2— Arg Arginine (R)
NH,
+HUCH2_ His Histidine (H)
N
H
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g
HyCxy - CH=COO"
H

Pro Proline (P)

https://fb.com/tailieudientucntt


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

Protein

- Phan tu protein ¢6 bon cap d ciu tric:

+ CAu tric bac mét 1a trinh ty cdc amino acid

+ CAu tric bac hai do sy hinh thanh cdc vong xoan hodc cac
phi€n bén trong sd¢i polypeptide do lién két hydrogen

+ CAu trdc bac ba 1a ciu tric uén khiic nhiéu hon do céc lién
ké&t khong cong héa tri hodc cong héa tri (lién két —SH)

+ Cau tric bac bon la sy két hgp ctia nhiéu phan tii polypeptide
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Hydrogen bonds

between nearby
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Hydrogen bonds

between distant
amino acids
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B-sheet

(@) Insulin

o Chains
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Tinh chon loc dong phan quang hoc
trong hé thong song

- Pong phan quang hoc (d6ng phéan lap thé, stereoisomer): hién dién &
phan t¥ ¢6 nguyén ti C chita bon nhém thé khac nhau; 1a anh qua

guong cua nhau

- Pong phan D cia dudng, dong phan L ciia amino acid chi€m uu thé&

@

Cl)OOH Cl)OO ?OOH (|JOOH

HN—C—H » H—C—NH RO

- HN ™y L e

CHj CH, CHj CHj

Planar Three-dimensional

projection  projection*

(C) L'Alan i neuDuongThanCOng.com D'Alan i ne

(b)

H //O H_ //O
7 7
H—Cli—OH HO—'(ID— H
HO—C|3—H H—'(ID—OH
H—?—OH HO—CID— H
H—(|3—OH HO—CI)— H
CH,OH CH,OH
D-Glucose L-Glucose

* In the three-dimensional projection
the arrow should be understood as
coming toward the viewer whereas
the dashed line indicates a plane
away from the viewer.
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Sinh hoc t& bao vi sinh vat

« Quan sat té bao VSV

» Hinh dang va kich thwérc té bao

« Cau tridc va chitc ning ciia mang té bao
« VAch té bao va mang ngoai

Céc thanh phan khéac cia té bao VSV
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Ve ® /\9 ®
Kinh hién vi
- Cong cu phéng dai dé nghién cifu hinh thai t& bao
- Kinh hi€n vi quang hoc (nén siang, doi pha, nén téi, huynh quang) cé giéi
han dd phan giaila 0,2um

- Kinh hién vi dién ti (quét, xuyén thau) cho phép quan sat cic ciu tric
nhg, tinh vi hon

Ocular

Typical eukaryotic cell

e \Virus
Objective Prokaryotic
cell
Stage
Condenser
Nucleus

Focusing knobs

Light

—
1000 nm (1 um)

(a) CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Light path

Magnification
100x, 400x,

1000x
A

Visualized
image

Eye

Kinh 105 Eyepiece
> A a , (ocular) lens
hién Vi ~—>f— Intermediate image
(inverted from that
q uan g N A of the specimen)

hoc

10x, 40x, or Objective lens

100x (oil) ~« ——— Specimen

None Q Condenser lens

Field diaphragm
["Light" in (a)]
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Str dung Kinh
hién vi nén
sang

Kinh hién vi nén sang
(Bright-field microscopy)
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Hinh tir KHV nén sang voéi cac VSV c¢6 sic to

A gree alga (15 pum)

Purple phototrophic
bacteria (5 pum)
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Tang cuong do twong phan trong viéc stt dung
kinh hién vi quang hoc nén sang

» Sir dung chat nhuém mau dé ting cuong do twong phan
cua té bao VSV

o Chat nhuém mau phai c6 ai luc chuyén biét véi ting
loa1 vat chat cua t€ bao; hau hét tich dién duong nhu
methylene blue, crystal violet va safranin

e Nhudm khac nhau (differential staining) = nhuoém
Gram: phat hién su khac biét gitra hai nhom t€ bao
Gram- hay Gram+
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Nhuom cac te bao dé quan sat dwdi kinh hién vi

Spread culture in thin
film over slide

4

Dry in air

Pass slide through flame to fix

CuuDuongThanCong.com

!
Dd

Flood slide with stain;
rinse and dry

'_moX
Sllde—l < ~Oil

Place drop of oil on slide;
examine with 100x objective
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I. Preparing a smear

Spread culture in thin

film over slide

I1. Heat fixing and staining

o
7
\

Pass slide through
flame to heat fix

II1. Microscopy

.

\‘-\‘ /

-
—

.,

CuuDuongThanCong.com

F AR
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!
T

- “; ‘,; : ’ ..'
w

Dry in air

\H\‘-‘._
oo
~ o

b

:

Flood slide with stain;
rinse and dry

Place drop of oil on slide;
examine with 100x objective
lens

Step 1 0
Result: a

All cells purple

Step 2 0
4

Result:

All cells
remain purple

Step 3 0
Result: 0

Gram-positive
cells are purple;
gram-negative
cells are colorless

Step 4 07 G”
Result: 0

Gram-positive

(G*) cells are purple; ~g+
gram-negative (G")

cells are pink to red

T

https://fb.com/tailieudientucntt

Flood the heat-fixed
smear with crystal
violet for 1 min

Add iodine solution
for 1 min

Decolorize with
alcohol briefly
— about 20 sec

Counterstain with
safranin for 1-2 min
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Hinh vi khuan sau khi nhuém Gram

Chup
bang kinh
hién vi
guang
hoc

Staphylococcus aureus: Gram-positive (purple)
Escherichia coli: Gram-negative (pink)
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Cac kinh hién vi quang hoc ting cwong do
twong phan cua hinh anh

Kinh hién vi nén sang (bright-field microscopy)

Kinh hién vi trong phan (phase-contrast microscopy): cac té
bao khac nhau vé chi s6 khuc xa (refractive index) so voi
xung quanh, tin hiéu thu duoc khéch dai 1én nho mot thiét bi
nhé trong vat kinh (phase ring)

Kinh hién vi nén t6i (dark-field microscopy): la khinh hién vi
twong phan, nhung anh sang dén c4c mép ctia mau vat, chi cé
anh sang tan xa tir mau vat di dén cac thau kinh (do vay c6
nén t6i)

Kinh hién vi huynh quang (fluorescence microscopy)
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Bright-field Phase-contrast
microscopy microscopy
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Hinh vi khuan sau khi nhuém Gram

Chup

bang

KHV
huynh
quang

Pseudomonas aeruginosa (Gram-negative, green)
Bacillus cereus (Gram-positive, orange)
(stained with a one-step fluorescent staining method)
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Chup bang
KHV huynh
gquang

Cyanobacteria véi1 kinh
hién vi nén sang

E. coli chat nhuém huynh
quang DAPI Cyanobacteria vo1 kinh

hién vi huynh quang

ongThanCong.com
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Quan sat hinh anh 3D cua t€ bao nam men

Differential interference contrast
microscopy (DIC, polarized light)
(cho phép quan sat té bao song)

) Atomic force microscopy (AFM)

uuDuong ThanCong.com ) https://fb.com/tailieudientucntt
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Quan sat hinh anh 3D su dung
confocal laser scanning microscopy (CLSM)

Confocal image of a filamentous
cyanobacterium growing in a soda lake.
Cells are about 5 um wide.
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Electron

KHYV dién tw source
(electrons/photons lam
nguon sang, 0.2 nm)

, .2 . e . Evacuated
Kinh hién vi dién tur chamber
xuyén thau

- . ] Sample
(transmission election port
microscopy)

Kinh hién vi dién tir
quét (scanning o
screen

electron microscopy)

Figure 2.9 The electron microscope. This instrument encompasses
poth transmission and scanning electron microscqpe functions.
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Cytoplasmic Septum Cell wall DNA
membrane (nucleoid)

Stanley C. Holt

Robin Harris

(b)

Figure 2.10 Electron micrographs. (a) Micrograph of a thin section of a dividing bacterial cell, taken by
fransmission electron microscopy (TEM). Note the DNA forming the nucleoid. The cell is about 0.8 wm wide.
(b) TEM of negatively stained molecules of hemoglobin. Each hexagonal-shaped molecule is about 25
nanometers (nm) in diameter and consists of two doughnut-shaped rings, a total of 15 nm wide. (c) Scan-
ning electron micrograph of bacterial cells. A single cell is about 0.75 wm wide.
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Hinh dang va kich thwéc té bao

&
| ® & . ..
o » @ Thiocapsa roseopersicina
. 8 © :
S (diameter = 1.5 pum)
Coccus - " E
® P i

Desulfuromonas acetoxidans
(diameter =1 um)

‘ Rhodospirillum rubrum
(diameter = 1 pum)

" Spirillum

\ \
|
&
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Spirochaeta stenostrepta
(diameter = 0.25 um)

Spirochete

E. Canale-Parola

Rhodomicrobium vannielii
(diameter = 1.2 pum)

i\ Stalk Hypha

Budding and appendaged bacteria

Norberl Pfennig

Chloroflexus aurantiacus
(diameter = 0.8 um)

T. D. Brock

Filamentous bacteria
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Y nghia cia kich thuée nhé &
t& bao vi sinh vat

Kich thuge nho gilp 0\ Surface area (4nr?) = 12.6 um?
té bao VSV ting Ll )

trudng nhanh hon
(growth rate) do ti I¢
giita bé mit va dung _ Surface _
tich té bao 16n Volume
(surface-to-volume
ratio), cho phép trao
d6i chat nhanh chéng
voi MmOl trudng bén
ngoai -> tién hoa
rong rai hon
(evolution)

Volume (gnrs) = 4.2 um?*

3

Surface area = 50.3 um?

Volume = 33.5 um?

Surface _

=1.5
Volume

Qui luat nay gidi han
t61 Kich thude & muirc
0.15 uM
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CAiu tric mang t& bao

- Lép phospholipid kép c6 vai tro ngiin can su qua lai khong kiém
soat cua vat chat

- Nhém glycerol ua nuéc cia lipid dugc sip xép ¢ méit ngoai clia
mang trong khi cac acid béo ky nuéc nim bén trong mang

0
mc—o—g—ﬂ
0
HC—O—G—R
0

mc—o—T—o-
o~
Ester/
@ Bacteria va Eukarva

Hydrophilic [

region

H,C —O0—C—R
|

HC — O—C—R Hyc_jrophobic
0 region

|l
HC—0—P—0"
b

...(b)_ Ether/Archaea

Fatty acids

o
35
o
© 0000 o&
Glycerol

hitps b comailievdiabodOSphate
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Cau tric mang té bao

- Lép ky nuéc nay ngin can sy chuyén dich qua mang ctia cac phan ti
phan cuc, tich dién

- Cac phan ti nay chi dugc van chuyén qua mang thong qua cic protein
xuyén qua mang. T& bao diéu hoa thanh phan va hoat dong ciia cic
protein nay dé kiém sodt su vin chuyén cia phan ti vao va ra khoi t&
bao.

Membrane protein —

L A
A ’

(c) Lipid bilayer (d) Lipid monolayer (Archaea)

— Glycerol

| > 0 ©

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


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

Chic ning cua mang t& bao chat

- Hang rao ngin can
st khué&ch tan
- Pinh vi cac protein

Permeability Barrier — Prevents leakage and functions as a
gateway for transport of nutrients into

cO vai tro van and out of the cell
chuyén, tao niing i

luvong, huéng hoa , )
- Tham gia vao sy luu 99

~ Protein Anchor — Site of many proteins involved in transport,
tru nang lu’q’ng cho bioenergetics, and chemotaxis

té& bao

- Tham gia van
chuyén/tiét protein ra
bén ngoai té bao

X
Ll S R s

Energy Conservation — Site of generation and use of the
CurbuongThanCong.com proton metive.force
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A ~ A’ ° ~, °
Van chuyén chat dinh duéng boi
cac protein trén mang
Pon chuyén (uniporter); Pong chuyén (symporter); Pdi chuyén
(antiporter)

Q00000
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Ba hé thong van chuyén co chdt qua mang

+ Hé thﬁ'ng don Simple transport Out ® =X325° In

gian: khong lam == X -

thay doi cau tric - e G H*
co chat = ﬁi:

+ Hé thong Q o % =
Chuyé?n vi nhom: Transported j — % i

lam thay déi cau substance ) e

tric co chat Group translocation o-p
+ Hé thong ABC \'Wj>
(ATP-binding . ;
cassette): (phudc

hgp 3 thanh phan

chi ¢6 6 vi khuan
gram am) khong
lam thay doi cau
tric co chat) : = o o ATPADP + P,
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Hé thong

van \\N% Membrane
chuyén i
don gian

OH"~

Sodium—-proton antiporter
H*

Phosphate symporter

> Potassium uniporter
S
=~ OH

+
o
i

W
i

Lac permease

Sulfate symporter
OH-
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Hé théng chuyén vi nhém

In Out

o
of
o
o

i
o oioo

£ Glucose

@ 000

Q Q O\90 Q

Z Glucose 6-P

S N NN o

L Cytoplasmic

membrane
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Hé théng van chuyén ABC

Periplasmic—-binding protein Transported substance

/— Periplasm

i

© O
|

O O O OO

o
i

©O 00 00O
ATP-hydrolyzing protein —

ADP+P,
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A

Tao chuéi truyén dién td trén mang

2 H

2 Ht

Cytoplasmic

2l membrane

3 H++%02

@ ®)
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Chic ning cua mang t& bao chat

- Hang rao ngin can sy
khué&ch tin

- Pinh vi cac protein c6 vai

Permeability Barrier — Prevents leakage and functions as a
gateway for transport of nutrients into

tro van chuyén, tao niing and out of the cell
luvgng, huéng hoa

- Tham gia vao sy Iuu trir
niang lugng cho té& bao

- Tham gia vin chuyén/tiét _ _ o _
i R .- X Protein Anchor — Site of many proteins involved in transport,
protein ra bén ngoai té bioenergetics, and chemotaxis

bao
x +
X

+++ +

+H++++ Tty

e

— — — — — — —

3 v
T+ 4+ 4+ HtH++ X

Energy Conservation — Site of generation and use of the
proton motive force
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Sinh hoc té& bao vi sinh vat

Quan sat té bao VSV

Hinh dang va kich thwérc té bao

Cau tric va chirc niing ciia mang té bao
« VAch té bao va mang ngoai

Céc thanh phan khac cia té bao VSV
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Vach té& bao

- Bao vé t& bao khi c6 thay ddi manh vé ap suit

- Véach té& bao prokaryote: c6 16p peptidoglycan day (Gram duong) hoic 16p
peptidoglycan mong va ¢6 mang ngoai (Gram a4m)

- Archae khong c6 peptidoglycan
- Vach t& bao nhan that: cellulose va chitin

Gram-positive Gram-negative
— Peptidoglycan _— Peptidoglycan
Membrane
Membrans +— Periplasm

Outer membrane
(lipopolysaccharide and protein)

@ (b)

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


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

I. Preparing a smear

Spread culture in thin

film over slide

I1. Heat fixing and staining

o
7
\

Pass slide through
flame to heat fix

II1. Microscopy

.

\‘-\‘ /

-
—

.,

CuuDuongThanCong.com

F AR
L f,
! s

!
T

- “; ‘,; : ’ ..'
w

Dry in air

\H\‘-‘._
oo
~ o

b

:

Flood slide with stain;
rinse and dry

Place drop of oil on slide;
examine with 100x objective
lens

Step 1 0
Result: a

All cells purple

Step 2 0
4

Result:

All cells
remain purple

Step 3 0
Result: 0

Gram-positive
cells are purple;
gram-negative
cells are colorless

Step 4 07 G”
Result: 0

Gram-positive

(G*) cells are purple; ~g+
gram-negative (G")

cells are pink to red

T
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Flood the heat-fixed
smear with crystal
violet for 1 min

Add iodine solution
for 1 min

Decolorize with
alcohol briefly
— about 20 sec

Counterstain with
safranin for 1-2 min
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Gram-positive

Peptidoglycan —__

Cytoplasmic membrane

Leon J. Lebeau
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im-positive Gram-negative

OQuter
membrane

Peptidoglycan

—— Cytoplasmic membrane

Leon J. Lebeau
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Peptidoglycan

Pugc cau thanh ti hai don
phan la N- acetyl
glucosamine, N-acetyl
muramic acid

Caclop du’o’ng da phan nay
dugc noi bang mot doan
amino acid ngin

CuuDuongThanCong.com

N-Acetylglucosamine (G) N-Acetylmuramic acid (M)
| |

| | |
CH,OH CH,OH

B(1

CH,

HC|3 —CHj
(|3: O Lysozyme-
NH - sensitive
Peptide | 7 bond
cross-links | L-Alanine
oN oL
(|3—CH2—CH2—CH—COOH
NH, NH p-Glutamic acid

| | Y
HOOC_Cl—CHQ_CHQ_CHQ—CH - (l:

H Meso-diamino-

NH p-Alanine
pimelic acid |

HsC—CH—COOH
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Peptidoglycan ¢ vach té& bao gram Am va
t& bao gram duong

Glycan
/— backbone

- @— M - 9 M 9 —
i AIa /— Peptides —\ s Ala Interbridge
D- Glu D- Glu NH, |-
DAP p-Ala LLS L~ "1
| | Wl |
p-Ala D/|\P p-Ala : GI'Y !
|
D-(|5Iu [ G.lly I
| |
L-Ala 1 Gly
o (b
~@-M-09- o
(@) Escherichia coli | Giy I
(gram-negative) - 5_?,5 o
L-||_yS
D Glul—NH2
L-,?Ia
o-w-0

(b) Staphylococcus aureus
(gram-positive)
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Su tong hop vach t& bao va sy phan bao &

prokaryote
- N-acetyl
glucosamine, N- S — B S;Iclw\:/viglgl; point of
acetylmuramic acid

| (1 N /R
dugc tong hgp trong @—%?—2—@;\3? WW
t& bao chat, dugc 5 - a | )
o o —G—M—a—M—G— @_/] M—e—M—a

van chuyén qua

mang dée t('fng hgp Cytoplasmic —
vach membrane
V4 L 2 Out
- C,ac pentapeptid O’A, YYee | Y
cac mach glycan ké ) ’
can nhau dugc két

ndi chéo nhau bdi

phin @ng | -
transpeptidation Pe”tapept'de_@_@,

P—FP Bactoprenol
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Transpepdidation

(;Q />

Mr—L-Ala— p-Glu — DAP—p-Ala—D-Ala

NG

@Transpeptidatio DAP —b-Glu—L-Ala—)
|

e D-Ala el
M— L-Ala—D-Glu —DAP —p-Ala— DAP —D-Glu—L-Ala—\)
D-Ala 9
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N\ N o (J I\? A
Mang ngoai cua vi khuan Gram Am

- Chita lipopolysaccharide dic trung, gy doc doi véi dong vat va ngudi

- C6 tinh thAm cao hon mang t& bao chat

- Chita céc protein porin 16 nhé cho cdc chat cé phan tif lwgng nhé di qua
nhung khong cho phép cac dai phan tu di qua

- Cac protein ti€t cia t& bao (enzyme thuy phan, ciac protein vian chuyén, ciac
thu quan héa hoc) duge giir lai trong vung chu chat

O-polysaccharide Core |
polysaccharide

Out

Lipopoly-
—saccharide

o J 2 §
2 BLipid A | (LPS)
A <0 , |
Outer . Qe | |
membrane ‘ w 1 8 nm
s )
= Phospholipid
Periplasm- -+ 5 pholip

muﬂgunmsmzn et

i ,asm,c_usm HHNH!Q!HS zmmx :zumm HHHIM! il
mernbrane | b PhiHNA W) UML) ARAAOAN) b 3338?282113
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Sinh hoc té& bao vi sinh vat

Quan sat té bao VSV

Hinh dang va kich thwérc té bao

Cau tric va chirc niing ciia mang té bao
Vach té bao va mang ngoai

Céc thanh phan khac ciia té bao VSV
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Filament

A Flagellin
Tien
Mao
Hook
Outer
membrane
50000000 0606060600t
P Ring
-4 | MS Ring
Cytoplasmic —] 88 Fli proteins
membrane 112 : ~ (motor switch)
Mot ———— Mot
protein - - - - protein
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- Ve (] A (J I\?
Pic tinh di dong ¢ vi khuan
- Hai ki€u chuyén dong cia vi khuin:

+ Ti€n hoiic lui theo dudng thang: tuy thudc vao huéng quay thuin hay ngugc
chiéu kim dong ho

+ Dirng va doi huéng: bung chum tién mao

- Su di dong c6 tinh huéng héa hodc huéng quang phu thudc vao ciac thu quan ¢
vung chu chat

(@) Peritrichous

Tumble—
flagella
|:> pushed
MANGD — apart

(CW rotation)

LBundled &ﬂ
flagella

(CCW rotation) /
Flagella bundled

R— (CCW rotation)

https://fb.ct
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CAu tric cé vai tro
nhan dién va bam dinh

- Cau tric bé mit gitp vi khuan gin vao
bé méit mé vat chui hodc gian vao virit 1a
khuin mao (pili) va tua vién (fimbriae)

- Glycolax la cac polisaccharide ngoai bao
gidp vi sinh vat gy bénh gin vao t& bao,
mo chu, hodc gitp chong lai hé thong bdo
vé cua t& bao chu
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gure 3.22 The S-layer. Transmission electron micrograph of an
Aquaspirillum serpens (a species of Bacteria); this S-layer shows hexago-

S-layer showing the paracrystalline structure. Shown is the S-layer from
nal symmetry as is common in S-layers of Archaea as well.

Fi
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Cau tric cé vai
tro du trif

- C4c ciu tric c6 vai tro trit
cac polymer cua carbon
(glycogen, poly-alkanoic
acid) hodc phosphate
(polyphosphate)...

CuuDuongThanCong.com

Poly-B-hydroxybutyrate

(b)

—C)
o

CH

— B-carbon —/

@ poly-B-hydroxybutyrate
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Noi bao tu

Vegetative cell

- Pugc phin héa tir té&
bao sinh duéng Khi
moi truong khong
thuan lgi
N Developing spore
- Co6 tinh bén nhiét cao l i
do thanh phan S :
dipicolinic acid va ion £
calcium §

- C6 th€ huu mién l Sporulating cell

trong vai chuc nim
tham chi dén vai @

nghin nim

Hans Hippe

Mature spore

Figure 3.33 The life cycle of an endospore-forming bacterium. The
phase-contrast photomicrographs are of cells of Clostridium pascui. A

cell is about 0.8 pm wide.
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A ® /\‘)
Bd gen cua vi khuan

- La mét phan t& DNA dang vong gap khiic va tu xoin nim trong t& bao chat
(con goi 1a nhiém sic th€ vi khuan hay nucleoid)

- Chiéu dai 1Imm nhung gip khic dé€ nim trong t& bao cé dudng kinh 2 — 3 pm
- Khong gian chiat hep con budéc DNA tao nén cdu tric siéu xoan (supercoil)
- DNA dugc trao ddi giita cac t&€ bao VSV nho: giao nap, tai nap va bién nap

(a) 2 y Protein (b) (€) 2 >
Vong § :
(-':- ﬁ ,c"" ’Q‘? DNA SRS tS\\“s\’oc
B {
DNA bogen § DNA | DNA ‘1\\/
HcJ b " ciia vl khudn . vong trom (é Sle’f 7 \L
et \guon vong ' 4 xodn 4}
= 7 %} ( \\ Z S
q = / ‘)‘ AN '"“ \\\“\.xxﬁc-v“:f 7 !
o {
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So sanh kich thuéc t& bao vi khuan va phan tit DNA

E. coli—-

E. coli

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

So sanh té& bao prokaryote va eukaryote

- Ciu trdc quan trong cua prokaryote: mang t& bao chat, ribosome va b gen
- T€ bao eukaryote to va phic tap hon nhiéu: mang t& bao chat, ribosome, nhan
t& bao chita bo gen la nhiém sic thé, ti thé, diép lap

Cytoplasm Nucleoid Ribosomes

Cell wall Cytoplasmic membrane

@

CuuDuongThanCong.com

Cytoplasmic
membrane

Endoplasmic
reticulum

Ribosomes
Nucleus

Nucleolus

Nuclear
membrane

Cytoplasm
Mitochondrion
Chloroplast
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Nhan va bao quan ¢ t& bao nhan that

- Nhan
- Ti thé
- Lap thé
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Giai lao tai cho

Tai sao vi khuan can vach té bao? C6 phai tat ca cac vi
khuan déu c6 vach té bao?

Tai sao peptidoglycan 1a mot phan tir rat chiac chan?
Lysozyme c6 chirc nang gi?

Cac thanh phan co ban ciia mang ngoai cua vi khuan Gram
am la gi?

Chtrc nang cua cac porin la gi? Chuang ¢ vi1 tri nao trén vi
khuan Gram am?

Tai sao con (ethanol) loal dugc mau cua Gram am, nhung
khong loai mau cua Gram duong?

Thanh phan nao cia té bao cd chtra cac dic tinh cta noi
doc to (endotoxin)?

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

Giai lao tai cho
Tai sao sao cac ndi cong hoa tri kho pha v& hon noi hydrogen?
Vai tro ctia ndi hydrogen trong cac dai phan tir?
Tai sao RNA chiém mot phan 16n trong té bao dang phat trién?
Tai1 sao su phan cuc cua nudce co ich cho mdt dung moi sinh hoc?
Tai sao glucogen va cellulose ¢ dac tinh vat ly khac nhau khi
chiing déu cau thanh tir glucose?
Thanh phan nao cia acid béo 13 ky nudc (hydrophobic)?
Phospholid khac véi triglyceride nhu thé nao?
Nucleotide la gi?
Nucleoside khac véi nucleotide nhu thé nao?

. Cac amino acid c6 dic diém gi chung?

. Pinh nghia cau tric bac mot, hai, ba va bon cua protein?

. Polypeptide khac véi protein nhu thé nao?

. M0 ta anh huong vé dic tinh sinh hoc va cau trac cia su bién tinh

cua mot protein?

ongThanCong.com https://fb.com/tailieudientucntt
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Giai lao tai cho
Theo phuong phap nhudém Gram truyén thong, mau nao sé hinh
thanh cho vi khan Gram am?
Thuén loi chinh ctia KHV tuwong phan so v6i nhuém/KHV nén sang
la gi?
Lam thé ndo ma té bao cé thé phat huynh quang?
V& mot cau tric co ban ciia mot mang lipid kép va danh dau cac
vung ua nudc va ky nude?
Cac mang lipid ctia Bacteria va Archaea giong va khac nhau nhu thé
nao?
Néu hai 1y do tai sao khi thu nhan chat dinh dudng té bao khong phu
thudc vao phuong thirc khuéch tan?
Tai sao khi mang té bao bi pha v& s& 1am cho té bao kho tiép tuc ton
ta1?
Hé théng van chuyén nao phu hop nhat cho viéc chuyén cac chat
dinh dudng c6 nong do rat thap trong moi truong? (dua trén phuong
dién nang lugng, su thay doi chat dugc chuyénso lugng protein tham gia)

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

Tai sao té bao vi sinh vat 1a cac cong cu hitu ich cho nghién ctru
co ban?

Tang truong trong vi sinh vat hoc nghia 1a gi?

K& ra sau thudc tinh chinh cua té bao? Cac dic tinh ndo co & tat ca
cac t€ bao?

Tai sao vi sinh vat quan trong trong thuc pham va néng nghiép?
Ning luong sinh hoc ndo duge st dung pho bién lam dong co cho
Xe may/0 t0?

Hay néu cac thuan loi ciia méi trudong ran cho phan lap vi sinh
vat?

Chung thuan (pure culture) 1a gi?

Néu thi nghiém phu dinh thuyét vi sinh vat phat sinh ngau nhién?
(Pasteur, 1864)

Hay néu qui tac Kock vé phan 1ap va xac nhan doc luc cua vi sinh
vat gay bénh?
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