KY THUAT VI SINH

CHUONG 3 & 4

Dac trweng hoa va Dinh danh VSV



Pac triyrng hoa VSV

 Hinh thai

* Dac tinh sinh ly va tang truong

» Phan ing sinh héa (kha niing chuyén héa C, N, P, S...)

* Yéu to di truyén (gene mi héa lién quan hoat tinh dang
guan tam)



Hinh thal

» Hinh thai khuan lac: hinh dang, kich

thwde, mau sac, khuan ty,. ..

» Hinh théi té bao: hinh dang, kich thuworc,

cach sap xép, Gram, di déng (flagella, pili)

bao t, bao nhay,...



Tron Khong cd gi‘:: dang xac C6 nhidu soi nho Dang chém diém

Phéng Nbi Nhé cao Lam gitra Dang ding

Jn'\-

2R & % G

Tron lang Gon séng Phan thuy Rang cua Nhiéu soi nha Gon song

A ‘ \ ;\, A A ) \: \ 1 \ A ‘
Mot so hinh dang khuan lac moc tren moi trieong ran: hang 1 (nhin tie tréen xuong),
hang 2 (nhin ngang), hang 3 (dang ria khudn lac)



Cocci Others

coccus diplococci diplococci Staphylococci

- - encapsulated
enlarged rod

@ Q)‘ Fusobacterium

streptococci sarcina tetrad aite Co;;r}?a'_ﬁ form
elloviprio
Bacilli
coccobacillus. bacillus Club Rod Helical form

Corynebacteriaceae Helicobacter pylori

D AUA,

diplobacilli palisades.

Corkscrew’s form

. ~ :A TX: A:} Borrelia burgdorferi

Streptobacilli
Budding and appendaged bacteria
i hypha : ‘ stalk

Filamentous spirochete



Monotrichous Amphitrichous
Atrichous (one flagellum at (flagella at
(no flagella)

Lophotrichous
(tuft of flagella
at one end)

Peritrichous
(flagella all over)



Sinh ly va tang trueéng VSV
1. BPwong cong tang trweong

2. Anh hwéng ctia yéu té moi trwdng
° pH
-Nhiét do
« Ap suat tham thau
* Oxy



Number of cells (log)

Lag phase

Stationary phase

Death phase

Log
(exponential)

phase

Time

- Pha on dinh:  s6 luong té bao khong tang

(nhung hoat dong chirc nang van tiép tuc)

-Phasuy tan:  giam so6 luong do té bao phan hiy




Gen e,ration
(thé hé)

- Hién twong té bao gap d6i x —— 2x

» ~20 phut — vai gio

- Thoi gian thé hé:

« < 10 phut

> val hgay



Number of cells (log)

| Lag phase

Y nghia

Duong tang truong dwoc xem la thang thoi gian cua
hoat dong sinh tong hop

- Pha log: hoat dong tang ,
trrong manh me nhat

t, t; L G
t, ¥ stotionary phase =P Nghién ciru thanh phan

\ té bao, enzym
Death phase

og K o aY I4
e - Pha 6n dinh: hoat dong chirc
nang manh mé

[« Protease
» Tiép nhan DNA ngoai bao

Time {

« Khang sinh va killing factor
\ ¢ Tao bao tu




Cac yeu to moi trwérng
anh hudng dén tang trudong ciia VSV

O Nhiét dd

d pH

3 Ap suat tham thau
d Oxy



Chia nhom Thao luan



Nhiét doé co anh hwdéng
nhw thé ndo dén sw sinh
trwong cua VSV?

Can ctr vao kha nang chiu
nhiét cta VSV, c6 thé chia
VSV thanh may loai?

Cho biét nhirng trng dung
vé nhiét dé déi vai VSV
trong d&i song?

1.

pH anh hwéng nhw thé
nao doi véi VSV?

Dwa vao sw thich nghi pH
cua VSV co the chia VSV
thanh may nhom?

Néu mét so (rng dung
trong doii song vé anh
hwong cua pH doi véi
sinh trwéng cua VSV?

Ap suat tham thau la gi?

Néu nudi cay VSV trong moi trwéng c6 nong ddé muoi
hoac dwéng cao thi VSV sé bi anh hwong nhw thé nao?
Néu mét s6 san pham dwoc bao quan tranh nhiém VSV
nho rng dung co ché cua ap suat tham thau?




Cac yeu to moi trwérng

Cé&c yéu to Vai tro

vat ly

Nhiét d® - Anh hwédng tdc dd phan &rng hoa hoc, sinh  Diét khuan (khir tring,
hoc trong té bao thanh trang), kim ham
- Nhiét d6 cao => VSV chét, nhiét dé thap => sw hoat dong
kKim ham sinh trwdng cua VSV

P66 am - Nuwde 1a dung mdi ctia cac chat dinh Lam kh6é => bao quan
dwdng, tham gia vao qua trinh thay phan lwong thuwe, thwe pham
cac chat
- Méi loai VSV c6 nguwdng dd am khac nhau

pH - pH khéng thich hgp => (¢ ché sinh trwdng  Mudi chua rau cai => (e
- Anh hwéng tinh thdm qua mang, sw hinh  ché VK gay thi
thanh ATP Lam kh6, mam

Anh sang  Can cho céac qua trinh tdng hop, sinh san Dung anh sang manh

dé diét khuan

Ap suat M6bi trwedng wu treong => gay co nguyén Ngam rau cu qua trong

tham thau sinh, VSV khoéng phan chia nwédc mudi



Nhiét dé

- Anh hwéng phan ding héa hoc va hoat déng enzym

- Nhiét d9 cao 1am bién tinh protein
— t€ bao ngurng hoat dong

- Nhiét do thap 1am mang phospholipid tré nén cirng ngat

| Enzym hoat dong
toi thich

Phan ing enzym >
xuc tac tang dan

Growth rate

Protein

Maximum \ / bién tinh

Temperature

Minimum




VSV cwc doan

VSVchiu nhiét:

- C6 hé enzym va protein (co6 su gap cudn thich hop) bén véi nhiét dd cao

- Mang té bao chat bén nhiét: mang phospholipid véi chudi acid béo
bao hoa cao

VSYV chiu lanh:

Mang phospholipid vdi chuoi acid béo it bao hoa (nhi€u noi doi)
- B 3 I
18 R as Rz N 1e A g A s A A2 ~C-0H
HJC
C, saturated (palmitic)

O
|
CH3 > S o SIS P o /\/\/é\OH

C+; monounsaturated (palmitoleic)



Tée 45 sinh trwing

Thip nhit

Tét nhit

Cao nhit

Nhu#t 46

Anh hudéng cta nhiét dd doi vai tbe do
sinh trirong cua vi sinh vat




VSV va ssda ndng
VSV ua ndng

VSV uwa fm

VSVua
khéng bit badc

Téc 8 sinh trudng

<10 0 10 20 30 40 50 60 70 80 9 100 110 120
Nhait 46 0

Pham vi nhiét dé sinh trirong cua vi sinh véat



DH
(néong dé ion hydro)

« pH = -log[H"]
(pH=7 — H*=10"mol/l)

* VSV c¢6 thé kha ning phat trién ¢ khoang pH dao dong

2 - 3 don vi

acidophiles (wa acid): pH < 2,0

alkaliphiles (wra kiém): pH: >9,0



VSV cwc doan

Ua acid: dic tinh mang té bao chat can H* dé
duy tri tinh bén

*+++H ++++++Fx

Ua kiém: - co ché khong 13

- h¢é enzym thuy phan (protease, lipase, ...)
hoat dong toi wu tai pH thap



Dap wrng cua VSV trong moi
trueong wu trrong

(VSV chiu man)
Organism Major solute(s) accumulated
Bacteria, nonphototrophic Glycine betaine, proline (mainly
gram-positive), glutamate
(mainly gram-negative)
Freshwater cyanobacteria Sucrose, trehalose
Marine cyanobacteria a-Glucosylglycerol
Marine algae Mannitol, various glycosides, proline,
dimethylsulfoniopropionate
Salt lake cyanobacteria Glycine betaine
Halophilic anoxygenic phototrophic Bacleria
(Ectothiothodospira/Halorhodospira and Rhodovibrio species) Glycine betaine, ectoine, trehalose
Extremely halophilic Archaea (for example, Halobacterium)
and some Bacteria (for example, Haloanaerobium) KCl
Dunaliella (halophilic green alga) Glycerol
Xerophilic yeasts Glycerol

Xerophilic filamentous fungi Glycerol



Oxy

Oxy la nhu cau / chat e ché
— Phan nhom VSV

* VSV hicu khi:  _Thich hop voi [0,] cao (oxy khong khi, 21%)

(Ho hap hiéu khi can oxy cho qua trinh trao d6i chat)

* VSV vi hiéu khi: - Thich hop véi [0,] thap (kha ning ho hap han ché,
hoac enzym nhay cam v&i oxy)

« Hiéu khi tuy y: - Phat trién ¢ diéu kién c6 hodc khong co oxy

« Ky khi bat budc: - H6 hap ky khi, bi e ché boi oxy

« Ky khi tuy y: - H6 hap ky khi, nhung van phat trién duoc voi oxy



Cac dang oxy doc tinh

San pham ciia qua trinh khir O, thanh H,O trong hé hap

O, + e == 0,~ Superoxide
O, +0 + 2H" — H,0O, Hydrogen peroxide
H,Os + & + H” —=H,O + OH+ Hydroxyl radical

oxy hoa tat ca cac

- Superoxid anion (O, )
hop chat hitu co trong té bao

- goc tu do hydroxyl (OH”)

- Hydro peroxid (H,0,): pha hity thanh phan té bao



Enzym chuyén héa

(a) Catalase:
H202 + H202'>2 HQO + 02

(b) Peroxidase:
H,0, + NADH + H* = 2 H,0 + NAD*

(c) Superoxide dismutase:
02— + 02- + 2H = H202 + 02

Catalase test

(d) Superoxide dismutase/catalase in combination:
40, + 4H'> 2H,0 + 30,

Enzym | Hiéu khi | Hiéu khi | Vi hiéu | Ky khi | Ky khi
tuy y khi tay y
Catalase \ \ yéu - —
Dismutase N ~ ? — _
(Chure nang _ _ — — v
giéng dimustase)



anh huwong
cua oxy

Thw nghiém

r] [] Resazurin

] « Hiéu khi

— Ky khi
i f 1 f
Hiéu Ky Hiéu khi I Ky khi
khi  khi tyy ' qyy

Vi
hiéu khi



Vai tro

Ngudn cung cip

-La bd khung cdu trac cha chat séng, cang
cho tat ca cac chat hiru co.

- VSV hoa didwong:
protein, cacbonhidrat,

SR _Chi€m t&i 50% kh&i lwvong khé cia 1 t& lipit
bao. - VSV hoa di dwiéng: CO;
-N, 5§ la thanh phan quan trong trong cac - Tl ion NHy™ trong mot
Nito, luu phan tir: Protein, ,E:.FDI:I . ARN, ATP . 58 chat hiru cor hodc tir
el s -Lwru huynh dang dé tong hop ATP, cac NOs
h h acid amin chira leeu huynh nhue: xistéin, - MOt s8 VSV 13y tilr Ny :
phospho methionin. VK lam..
-MN chiém 14%, S va P chiém khoang 4%.
Dwra vao nhu cidu oxi chia VSV thanh: L3y tir khi quyén.
-Hi€u khi bat budc: chi sinh trwé'ng trong
moi trerng co oxi. ( Nam, BV nguyén
sinh)
-Ki khi bat budc: chi sinh trudng trong mai
Bxy trwrirng khéng co oxi.( VK udn van)
-Ki khi khéng bat budc: sdng trong mdi
trerng co thé co oxi hoac khdng.[ Nam
men rwou)
-Vi hi€u khi: cé thé sng trong mai
trwrirng co nong do oxi thap hon ndng do
oxi trong khi quyé&n. [ VK giang mai)
Cac yéu - La cac chat can cho sw sinh trrdrng cla Mai trrirng nudi cdy, moi
t& zinh VSV nhuwrng chung khdng thé tw tong trrdrng twe nhién.

truong

hop: Vitamin, acid amin, base purin..




Dinh danh VSV

« Hinh thai )
* Dac tinh sinh ly ,
Tieu bieu va
 Phan ung sinh hoa > da dang

e Cau tric va thanh phan hoéa hoc

* Yéu t6 di truyén J



Hinh thal

( - hinh dang té bao

- kha nang di dong

| tinh gram



Sinh Iy

Gioi han thich hop cho tang trwong

r - khoang nhiét do
Dac tinh sinh thai
{ - khoing pH — VSV

\ - nong do muoi



Sinh hda

Kha ning chuyén héa

[ - nguon Carbon

(50 nguon carbon) A
— H¢ enzym da dang
(107 phan tng enzym vo1
co chat duoc thict 1ap dé
phan bi¢t)

| - nguodn Nito

@ T



Cau trac va thanh phan héa hoc

’ .. , . A . 5
- Loai acid béo (thanh phan mang TB) < 50 luong Carbon
Thanh phan { Mach thing/ nhanh

héa hoc - Loai quinon (thanh phan hé ho hap)
- % G+C

\

Cau truc

hoa hoc | cau triic mang trong té bao chat da dang (6 VKQH)

.I:I I._'_l-
P g AL
A e




Phan tr di truyén pho quat

Trinh ty gen ma hoa
| -16SrRNA (Vi khuén, Xa khuén)

-18SrRNA  (Nam men)

| -23SrRNA  (Nam moc)

Dac tinh
-+ bao ton (dic trung cho giong) va da dang (murc loai)

» ¢6 thé nhan ban gen bang moi pho quat

> -

|+ ngan hang gen nay da thiét 1ap (~ 90.000 trinh tu & Vi khuan)



Chién lwoc dinh danh

M5 ta tat ca (Bergey’s Manual)
e
n ~

Nhi phan (tra 161 c6/khong)

o>

di

>

[ C

. Hién dai: Chon lgc tiéu chi tién quyét
(International Systematic of
Bacteriology)



Chién lwoc dinh danh

Mo ta Nhi phan
(tra 101 c6/khong)
Hinh thai
Sinh Iy
Sinh hoa




Chién lwoe dinh danh

—— Chon loc tieéu chi

Vi khuan
« Hinh thai
« Pac tinh sinh ly Thir cap
* Phan wng sinh hoa FOHEE b
) . déf: tinh can
 Cau truc va thanh phan héa hoc kiém tra)
* Phan tir 16S rRNA P E——
Tién cap
— T
99,8% < ~95%
| }

Twong dong véi type strain

Loai méi ???




Chién lwoe dinh danh

—— Chon loc tiéu chi Nam moc/Xa khuan
/Nam men
« Hinh thai - .
Tién cap
Dac tinh sinh ly

Phan wng sinh hoa

Cau tric va thanh phan héa hoc

« Phan tir di truyén :
Thir cap



Tiéu chi hinh thai
Cau tric co quan sinh bao tir

_— Ascomycetes (na’ng khuan)
? Zygomycetes (ti€p hop)

Deuteromycetes (bat toan)

Nam moc



Nam men

Kiéu nay choi/ nang bao tir
Sinh sén vé tinh (niy choi, phan doi)

<

Sinh sdn hiru tinh (bao tr nang)






Xa khuan

Single spore production and spores in short chains Monosporous:

(A) Micromonospora, (B) Thermomonospora, (C) Saccharomonospora,
(D) Thermoactinomyces. Disporous: (E) Microbispora.Oligosporous:
(F) Nocardia brevicatena, (G) Catellatospora.



Fascicled Monoverticillate,
no spirals

Open loops, Open Monoverticillate,
primitive spirals, spirals with spirals
hooks

Biverticillate, Biverticillate,
no spirals with spirals



Microbial Art




Microbial Art




Microbial Art




Microbial Art




























