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Figure 1.4 A summary of life on Earth e

through time and origin of the cellular _?:f::‘%lar
domains. orates
(a) Cellular life was present on Earth by 3.8
billion years ago (bya). Cyanobacteria began
the slow oxygenation of Earth about 3 bya,
but current levels of O2 in the atmosphere
were not achieved until 500-800 million
years ago. Eukaryotes are nucleated cells
(Figure 1.2b) and include both microbial and
multicellular organisms. MBHSENN i< siowly
(b) The three domains of cellular organisms e
are Bacteria, Archaea, and Eukarya. i~
Archaea and Eukarya diverged long before Luca\
nucleated cells with organelles (“modern
eukaryotes” in part a) appear in the fossil
record. LUCA, last universal common
ancestor. | ] ' | '
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CAC NHOM VI SINH VAT

Prokaryote Eukaryote

* Vi khuan * NAm men
» Xa khuan * NAm moc
* Vi khuan lam

* Mycoplasma Vi tao

* Ricketxl * Protozoa
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Trong so 1,5 triéu loai sinh vat cé6 khoang 200 000
loai VSV
=100 000 loai dong vat nguyén sinh va tao
000 loai nam,
2500 loai vi khuan lam

» 1500 loai vi khuan

Virus la mot dang ddc biét chua co cau trdc co thé. S
virus da dugc dat tén la khoang 4000 loai.



Cell wall
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membrane

Nucleoid

Figure 1.2 _
Microbial cell structure. e,
(a) (Left) Diagram of a 7 ¥ RS -

prokaryotic cell. (Right)
Electron micrograph of
Heliobacterium
modesticaldum (Bacteria,
cell is about 1 um in
diameter) and
Thermoproteus
neutrophilus (Archaea, cell
Is about 0.5 um in
diameter).

(b) (Left) Diagram of a
eukaryotic cell. (Right)
Electron micrograph of a
cell of Saccharomyces
cerevisiae (Eukarya, cell is
about 8 um in diameter).
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(a) Prokaryote
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Nuclear
membrane

Endoplasmic

|F. Conti and T.02 Brock




Prokaryote Eukaryote

« Khdng c6 nhan va mang nhan « CO nhan va mang nhan

 DNA chi c6 soi phan t&r DNA don « DNA nam trong nhiém sac thé
gian khéng c6 histone phirc tap co histone

- Mang nguyén sinh chat cau tao « Mang nguyén sinh chat cau tao
bdi 3 1&p thwdng thiéu sterols bdi 3 I&p thwdng co sterols

« Hé thdng ndi mac don gian « Hé thdng ndi mac phurc tap, cé
thwdng co Mesosome bd may Golgi

« Hé thdng hd hap do mang nguyén « Hé thdng ho hap do ty thé dam
sinh hoac mezosome dam nhiém nhiém

« Khoéng co luc lap * CO luc lap (vi tao)

« Di ddng nh& roi (1 roi) hodc bang » Di ddng nh& nhiéu roi (9 cap
cach trwot (khong roi) chung quanh va 2 & gira hoac

* Wi, clr dong theo 16i bién hinh

(khdng co roi)



https://www.innovation.ca/story/keeping-antibiotics-ahead-infectious-diseases




Kich thuwdc vi khuan
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Pwdng kinh 0,2-2,0 um, chiéu dai 2,0-8,0 pm.
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O cau khuan tuy theo phwong
hwéng ciia mat phang phan cat
va cach lién két co:
= song cau khuan,
lién cau khuan,
t(r cau khuan,
tu cau khuan
/

O trwec khuan co:
4 dang don,
U dang doi
0 dang chubi
0 Dang hang rao
n J
O xoan khuan c6 cac dang:
% hinh dau phay (phay khuan),
% hinh xoan thwa (xoan khuan),
% hinh xoan khit (xoan thé)

\ \

Hinh dang vi khuan
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So’ do cau tao cua té bao prokaryote

plasma membrane Slasmid ) < Phan vé: bao
cell wall pili nhay, thanh té bao
nucleoid (DNA) capsule ///I VS I 1) LoEle

( / / chat.

f— < Phan té bao chat:

hé gen cla té bao,

ribosome va cac

thanh phan khéc.

<Phan gan vao mat
ngoai té bao: tién
mao va khuan
mao.

ribosomes

flagellum

cytoplasm
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TIEN MAO - Flagellum

= Tién mao (roi) la nhirng soi I16ng dai moc & mat ngoai cua vi
khuan, gidp VK di chuyén trong maéi trwdng long.

Puwdng kinh cla tién mao khoang 20nm nén khéng thé quan sat
dwdi kinh hién vi thuwdng.

A Vi khuan co thé cé hodc khoéng cé tién mao, sb luvong

va vj tri gan cuda tién mao co gia tri trong phan loai va
dinh danh vi khuan.

NSac phwong phap dung dé quan séat kha nang di dong
cla vi khuan:

(1)nhudm tién mao dé quan sat vi tri va so lwong
(2)quan sat kha nang di déng tr,én moi trirong dac
(3)guan sat trwe tiép vi khuan song trén tiéu ban tuoi.




= khong coO tien mao: vi
kKhuan vO mao

™ r0i MOC O CUWC:

(1) moc & mét cwe (Mot
roi hoac chum roi) (A,
B)

(2) moc & hai cwc (m6ét
roi hoac chum roi) (C,
E)

= moc khap xung quanh
bé mat té bao (D)

Y\

Cé&c vi tri sap xép cua tién mao

Iypes of Flagellar Arrangement
A G

Polar/ Monotrichous — single
flagellum at one pole

Lophotrichous — tuft of flagella at one
pole

Amphitrichous — flagella at both
poles

Peritrichous - flagella all over

Amphilophotrichous — tuft of flagella
at both ends



1520 nm
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TI E N MAO : 2 . ‘ Filament
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Dew i Do Roshr, J Bactorol 183:

= /(1) thé goc xuat phat tir I&p ngoai nguyén sinh chat, phia bén
trong mang nguyén sinh chat, gédm moét tru nhé gan voi 4 dia
tron c6 dang vong ki hiéu la L, P, MS va C; Outer

membrane
(2) bao boc bén ngoai tién mao & phan phia ngoai I&p LPS Ia o

moét bao hinh moéc
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Khuan mao - pili

= |a nhirng soi 16ng rat ngan (7-9nm), réng gidra
(dwdng kinh 2-2.5nm),
ez . = sd lwong rat nhiéu (250-300 soi/té bao),

= ban chat protein moc trén bé mat té bao vi khuan

= Vi khuan G- thwdng c6 khuan mao, tuy nhién mot
sO vi khuan G+ va vi khuan c6 cling c6 khuan
mao.

Fimbriae and Pili of Bacteria S '

= gitp vi khuan bam gilr vao bé mat co chat.

= gilp té bao tang bé mat hap thu chat dinh duwéng.

d Méi vi khuan con c6 1-4 khuan mao gidi tinh [am cau ndi dé chuyén
nhirng doan DNA tlr té bao nay sang té bao khac.
O Khuan mao gi&i tinh con la thu thé cho cac thé thwc khuan.




""""""

Bao nhay cla cau khuan
nhuém v&i muc tau

\

Bao nhay - Capsule

= thanh phan hoéa hoc la nwéc (98%) va polisaccarit,
polipeptit va protein.

= day >0.2um nén cé thé nhin thay dwéi kinh hién vi
thwdng khi nhuém bang muc tau.

= day <0.2um thi dwgc goi la bao nhay mong phai quan
sat bang kinh hién vi dién tw

= gilp vi khuan tranh bi thwong ton khi khé han,

= tranh khéi hién twong thwe bao cta bach cau

= |3 noi tich liy chat dinh dwéng cua vi khuan.



Thanh té bao - Cell wall

= gitip duy tri hinh thai cda té bao,

» ho tro sw chuyén dong cua tién mao (flagellum),
Peptidoglycan

’ vi khuan \ ] . ) i )
¢ gram + \ msmamembane ™ QIUP t€ bao dé khang v&i ap suat tham thau,

» ho tro qué trinh phan cat té bao ,
//\\ .. =™ can tr& sw xam nhap ciia mot so chat c6 phan t&r Ion

/vi khu\an Pt I E RGN dén tinh khang nguyén, tinh gay bénh, tinh
gram - msmamemiane  MAanN cam vOi Thwe khuan thé (bacteriophage).

Nam 1884 H.Christian Gram da dé xuat phwong phap nhudm phan
biét dé phan chia vi khuan thanh 2 nhém khac nhau : vi khuan
Gram duwong (G+) va vi khuan Gram am (G-).



Thanh té bao - Cell wall

. O-Specific side chain
a Polysaccharid Protein b
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Phan (rng v&i héa chat
nhuém Gram

Lép peptidoglucan
Acid Techoic

Lép mang ngoai

Lép lipopolysaccharide

Ham lwong lipid va
lipoprotein

Cau trac goc tién mao

Tao doc to

\\

Mau tim

Day, nhiéu Ié&p

co

khong

Rat it hoac khong c6

Thap

2 vong 6 dia goc

Chu yéu la ngoai déc to

Mau héng

Mong, co 1 16p

khong

cO

Nhiéu, ham lwong cao

Cao (tao thanh Ié&p ngoai
thanh té bao)

4 vong 6 dia goc

Chu yéu la néi doc to



Chong chiu véi tac nhan vat ly
Man cam vé&i lysozyme

Man cam vé&i Penicillin va
Sulfonamide

Man cam véi Streptomycine,
Chloramphenicol, Tetracyline

MAan cam v&i cac chat tay anionic
Chong chiu v&i muoi Natri
Chong chiu vé&i kho han

Két hop v&i thudc nhudm kiém

\\

Kha nang chong chiu cao

RAt man cam

cao

y

Thap

cao

cao

cao

Cao, chat che

Thap
It man cam

Thap

cao

Thap
Thap
Thap
Thap, Iéng léo



extracellular space

R y
N\ y-4 < x | .
M a.n g te b aO C h at phospholipid trig??ﬁg;;?g;’::ﬁm glycoprotein

glycolipid %@ carbohydrate
cholesterol
= Day khoang 5-10nm va chiém10-15% trong \

lwong té bao. SOy t‘;
i .

bty

=/ ciu tao bdi 2 I&p phospholipid (PL), chiém 30- ﬁ
40 % khoi lwong mang 'ﬁﬁ Qﬁ
cac protein pam phia trong, phia ngoai hay >
Xuyén qua’mang, chiém 60-70 % khoi lwong cytoskeleton

cytoplasm

6i phan t&r PL chra mot dau tich dién phan cwc (dau photphat) va mot dudi

khong tich dién, khéng phan cwc (dau hidrocacbon).

<+Dau phan cwc tan trong nwéc nam phia trong. Pau photphat con goi la dau
hao nwdc, dau hidrocacbon con goi la dau ki nwoc.

% Cac PL trong mang lam mang hda léng va cho phép cac protein di dong tw
do. Suw hoa léng ddng hoc nay la can thiét cho cac chirc nang clia mang.

< Céch sap sép cua PL va protein nhw vay goi la mé hinh kham 16ng.



Chtrc ndng cila mang té bao chat

= Khong ché sw van chuyén trao ddi ra, vao té bao clia cac chat dinh
dwdng, cac san pham trao doi chat.

= Duy tri mot ap suat thdm thau binh thwérng bén trong té bao.

inh tong hop clia cac thanh phan té bao (peptidoglycan, LPS,
ichoic) va cac polime cua vo nhay.

®»| 3 noi
acid

» |_a,Noi tién hanh cac qua trinh photphoryl oxi héa va photphoryl

ang hop.

= [ a noi tong hop nhiéu loai enzym nhu B-galactozidaza, cac enzym
lién quan dén tong hop thanh té bao, vé nhay, céac protein cta chuoi
ho hap.

ung cap nang lwong cho sw van dong cua tién mao



Té bao chat

» | & thanh phan chd yéu cla té bao vi khuan.

= Thanh phan hoa hoc la lipoprotein.

= Trong té bao chat c6 chira ribosome, mesosome, khdng bao,
cac hat chat dv trir, cAc hat sac t6 va thé nhan cua vi khuan.

Té bao chat c6 ba nhiém vu chinh:

» Tao0 ra cac phan tlr ban dau hodc cac chat liéu kién trac can
thiét cho qua trinh tong hop cua té bao

= Cung cap nang lwong cho té bao
= Chlra dwng cac chat bai tiét cla té bao



» chira dwng thong tin di truyén cua
vi khuan.

= c4 hinh dang bat dinh

= | 4 mot nhiém sac thé duy nhat c6
cau tao béi mét soi ADN xoan kép.

<+ Ngoai ra, da so vi khuan con co chira
ADN kép dang vong kin nam ngoai
nhiém sac thé dwoc goi la plasmid

**Plasmid thwong chira tir 2-30 gen va co
kha nang sao chép doc lap.




Bao tw - nha bao

Lla bo phan dac biet, dwoc hinh thanh o) nhirng giai doan phat trién
nhat dinh ctia mot s6 loai vi khudn G + phan I&n la vi khuan hinh que.

= 2 nhom VK c6 kha nang hinh thanh bao t& la nhém VK hiéu khi
Bacillug'co trong dat va nhom VK ki khi Clostridium co trong dat, chat
mun ¥a trong rudt cua bV

Ngoai ra mot s6 cau khuan, phay khuan va xoan khuan ciing c6 kha

ndng sinh bao tur.

a0 tr khéng tham nwéce va thworng dwoc phan biét dwa trén vi tri
ong té bao vi khuan trwdc khi duwoc phong thich ra ngoai (co thé
m & gilra hoac & mét phia cua té bao)



Bao tw - nha bao

Cau tao cua bao tir gom nhiéu I&p
mang bao boc:
“*Ngoai cung la Iép mang ngoai,

< ké dén la I&p vo co nhiéu I&p co tac
dung ngan chan sw tham thau cua
nwdc va cac chat hoa tan.

< Tiép theo la I&p mang trong va Thanhilsi “Seu Neg,

trong cung la I&p té bao chat chi
chira hé gen va mot so it ribosom
va enzyme

\\



Bao tw - nha bao

»Bao tr khdng c6 nhiém vu sinh san

= c6 kha nang dé khang dwoc véi nhiing diéu kién moi
treong khac nghiet nhw nhiet do cao, tinh axit cao,
trc xa, hoa chat va cac chat tay trung.

=0 thé ton tai rat 1au trong dieu kién bat lgi va sé tré vé
trang thai sinh vat binh thwong khi diéu kién thich hop.



Xa khuan

= Thudc nhom vi khuan G+, hiéu khi, song hoai sinh va cé cau
tao dang s¢i phan nhanh.

= phan bod rat rong réai trong dat, tham gia vao qua trinh chuyén hoa
tw nhién cua nhiéu hgp chat trong dat.

ra nhiéu san pham trao doi chat quan trong, dac biét 1a chat
ang sinh. Khoang 80% thuéc khang sinh da biéet co dén 80%
twr xa khuan.

Trong dé quan trong nhat 1a khang sinh thudc nhom tetracyclines,
macrolides va aminoglycosides.

c6 kha nang sinh ra cac enzym, mot sé vitamin thudc nhom B va
axit hira co.



Xa khuan

= Truéc day xa khuan duoc xép chung nhém véi nam do chiing cé hinh
thire phat trién dang soi phan nhanh

= Ngay nay xa khan dwoc xép vao nhém vi khuan that do ching c6 nhiéu
dac diém giong voi vi khuan va khac voi nam:
(1)c6 giai doan da bao va don bao; Y e /5

(2)kich thwéc rat nhé; 3 2

(3)thé nhan Ia nhan nguyén thay;

(4)vach té bao khong chdra celluloze hodc | i %

(5)kh,0ng co giéitinh e
(6)séng hoai sinh hodc ky sinh.

Céc hinh thirc phat trién hé soi & xa khuan.
N\



Vi khuan lam

= nhom vi sinh vat nhan nguyén thudc vi khuan that co cau tao gan gai véi cau
tao cua vi khuan G-.

» Truwde day dwoc goi la tdo lam hay tédo lam luc. Vi khuan lam khac biét rat
on v&i tao & nhirng dac diém:

4

L)

L)

» khong co luc lap,

4

L)

» khdng co nhan thuc,

L)

% €0 riboxom 70S,
% thanh té bao co6 chira peptidoglican.

» c6 kha nang tw dwdng quang nang nhd chlra sac td quang hop 1a chat diép
luc a, caroten 3 va cac sac t6 phu.

= BO phan thwe hién qua trinh quang hop trong té bao dwoc goi la tilacoit.

A W\



Vi khuan lam

phan bo rat rong rai trong tw nhién.

= Phan I&n sOng trong nwdc ngot, tao thanh thwe vat phu du cla cac
thay vuec.

= Mot s6 phan bo ving nwdc man giau chat hiru co hodc ving nwéc lo.

>

= cH kha'nang co dinh nito’ va cé sirc de khang cao v&i cac dieu
kiénbat loi (cO the gap VK lam trén bé mat tang da hoac trong
vUplg sa mac, trong cac sudi nwéc néng cé nhiét dd cao t&i 87°C,
trong cac vung bién c6 nong do muoi t&i 0,7%)

thwdrng phat trién manh vao mua hé tao ra hién twong “nwéc né hoa”
m nwdc ¢cdé mau xanh xin va cé mui vi kho chiu, Iam giam oxy trong
&c, gay hai cho ca, nhiéu khi anh hwéng téi ngudn nwédc cung cap
cac do thi, cac khu cong nghiép



Vi khuan lam

Hién twong nwéc né hoa & cac ao ho khi vi khuan lam phat trién
qua murc



Vi khuan lam

= Mot s6 vi khuén lam vi ¢é gia tri dinh dwéng cao, c6 chira mét
s6 hoat chat c6 gia tri y hoc, lai cé toc doé phat trien nhanh,
khé nhiém tap khuan vi thich hop dwoc véi cac diéu kién moi
trwedrng kha dac biét (vi du Spirulina thich hop véi pH rat cao) cho

nén da dwoc san xuat v&i qui md céng nghiép dé thu nhan sinh

n

= \/iéc nudi Spirulina tir nude théi clia cac bé sinh hoc cé thé phéat
trién réng Ién & cac ving ndng thén dé vira gop phan céi thién
diéu kién méi trirong sbng vira tao ra nguoén thire &n bé sung cho
chdn nubi hodc cho nghé nubi cé tém.



Vi khuan lam

= hinh dang va kich thwdce rat khac nhau.

= don bao hoac & dang soi da bao.

= Theo hé thdng phan loai cla Bergey (1994) thi vi khuan lam dwoc xép vao 5 bd
khac nhau kha rd rét vé hinh thai

. B6 Stigonematales (gom Chlorogloeopsis, Fischerella, Stifonema, Geitleria): da bao, dang soi
phan nhanh thwc hay phan nhanh lwéng phan thwdng cé di tan (sw phan hoa ngang va thang)

. BO Chrococcales (gom Chamaesiphon, Gloeobacter, Gloeothece): don bao hodc sdng thanh
tap doan, sinh san theo 16i chia déi té bao.

. B6 Pleurocapsales (gom cac chi Dermocarpa, Xenococcus, Dermocarpella, Myxosarcina,
Chroococidiopsis): don bao phan cat nhiéu Ian, c6 thé tao thanh dang soi, thwérng cé dang tan.

. B6 Oscillatoriales (gom céac chi Spirulina, Arthrospira, Oscillatoria, Lyngbya, Pseudanabaena,
Starria, Crinalium, microcoleus): da bao, dang soi, khéng c6 té bao di hinh.

. BO Nostocales (géom Anabaena, Aphanizomenon, Nodularia, Cylindrospermum, Nostoc,
Sytonema, Calothrix): da bao, dang soi, c6 cac té bao di hinh tham gia vao hoat déng cb dinh nito.



Vi khuan lam

loeocapsa sp. _ _
P P Oscillatoria sp.



Mycoplasma

= |3 vi sinh vat nguyén thiy khéng c6 thanh té bao.
» Té& bao dwoc bao boc b&i 1 mang don co ba I&p, bat mau G -

= Kich thwde 0.2 - 0.3um va l1a sinh vat nhé nhat trong sinh gidi c6 doi sdng dinh
dwdong doc lap.

= Khuan lac trén méi trwdng rat nhd (0.1-1,0 mm).

= sinh san theo phwong thirc cat déi.

= sinh trwdng trén cac moi trwdng nudi cay nhan tao giau chat dinh dwéng.
= phat trién ca trong diéu kién hiéu khi I1n ki khi.

» Bj (rc ché bdi cac chat khang sinh ngan can qua trinh sinh tdng hop protein nhw:
eritromixin, tetraxilin, lincomixin, gentamixin, kanamixin va rat man cam voi cac
chat khang sinh nistatin, amphoterixin, candixidin.

\\



Mycoplasma

hoai sinh, thwd'ng gap trong
dat, trong nwdc ban, trong
phan u.

= Chung c6 thé lam nhiém
ban cac dung dich dung dé
nudi cay té bao ddng vat.

''''
» ‘J‘A .......

» Mycoplasma pneumoniae la
Té bao Mycoplasma chup duwsi kinh hién vi dien tee.  LAC 1NAN gay benh viem

\\ mang phoi.



Rickettsia

= |3 vi sinh vat nhan nguyén thiy G - chi c6 thé ton tai trong té bao cac sinh vat
nhan that.

= khac v&i Mycoplasma la da cé thanh té bao va khong thé sdng ddc lap trong cac
moi trwo'ng nhan tao.

= Té& bao c6 kich thudc thay ddi (0,25 x 1,0 um; 0,6-1,2 ym; 0,8-2,0 ym) va c6
hinh thai bién hoa (hinh que, hinh cau, song cau, soi...).

= sinh san bang phwong thirc cat thanh hai phan dén nhau.

= man cdm v&i cac chat khang sinh nhw penixilin, tetraxilin, chloramphenicol.

= man cam v&i nhiét do. Chét & nhiét dd tir 56°C tr& 1én sau 30 pht.

= thuwdng song ky sinh trén con trung va lan truyén bénh sang ngwoi qua céc vét
thwong do con trung dot.

= O nguwoi Rickettsia prowalzekii 1a tdc nhan gay bénh sb6t phat ban nguy hiém.
Y\



Rickettsia

Té bao bi nhiém Bartonella bacilliformis Té bao bi nhiém Ehrlichia canis.




Chlamydia

= \/i khuan nguyén thay G - rat bé nhd,

= c6 hé thong enzym khéng hoan chinh, thiéu cac enzym tham
gia vao qua trinh trao doi sinh nang lwong,

= plai ky sinh trong té bao céac sinh vat nhan that.
»/Sinh san bang cach phan cat thanh hai phan bang nhau.
Rat man cam v&i cac chat khang sinh va sulfamide.

= Chlamydia gay bé&énh mat hét & ngwéi va chudt nhat cé tén 1a
Chlamydia trachomatis



Vi khuan cé

= \/i khuan c¢6 1a nhom vi khuan lau d&i nhat trong nhom vi
sinh vat nhan nguyén.

= Zhung c6 nhirng sai khac rd rét vé cau tao thanh té bao va
dac tinh sinh héa so v&i nhom vi khuan that.

= \/i khuan c6 song trong cac dieu kién mdi trwérng rat dac biét
ma cac sinh vat binh thwo'ng khéong the chiu dwng dwoc



Vi khuan sinh metan

= |3 vi khuan ki khi bat buéc.

» thwong thay trong nén day cac thuy vwe nwéde ngot va lo man, trong
duwong rudt cua ddng vat va trong cac ngudn chat thai dong vat.

a nang s dung H2 lam nguon nang lwong va CO2 lam nguon
cgcbon dé thwc hién qua trinh trao déi chat.

= S3n phdm cla qua trinh trao dbi chat 1a khi metan dworc tich tu trong
mOoi treong.

tiém nang dwoc sir dung dé tao nang lwong sinh hoc tr chat thai
nong nghiép.



Vi khuan wa man

A nhém vi khuén co thé phat trién & 4-5M NaCl

(khoang 25%)

=& d0 man < 3M NaCl thi ching khdng phat trién
duworc.

» Thanh té bao, ribosom va cac enzym ctia nhom vi
khuan nay déu dwoc can bang boi ion Na+.



Vi khuan ua nhiét

® |4 nhom vi khuan doi héi nhiét do rat cao

¥ | Cell Wall

(ttr 80-105°C) dé phat trién.
= Cac enzym & nhom vi khuén nay déu duoc

can bang & nhiét do cao.

huyrth nhw miéng nui Itra, cac thuy viec nuwédc ndong hoac ¢ day cac dai dwong.

| khuan Sulfolobus acidocaldarius la vi khuan wa nhiét dau tiéen do Thomas
. Brock, thudc dai hoc Wisconsin USA phat hién nam 1970 cung v&i vi khuan
wa nhiét Thermus aquaticus.

Céac kham pha nay da kh&i ddng cac nghién ctru vé cac sinh vat wa nhiét.

Enzyme Taq polymerase str dung trong cac phan trng PCR khuéch dai ADN
duoc lay tir VK wa nhiét Thermus aquaticus c6 nhiét do phat trién thich hop la
0°C.



