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TOM T AT: Phan tng rbi két chubi cac phanit nucleotide hay congjla PCR (Polymerase Chain
Reaction) & dung enzyme ADN polymerase va cac thanlrpkhacdé khuéch dai doan ADN
muc tiéu, trongdé enzyme ADN polymeras#ong vai tro then aft. Vector mang gen ma héa cho
ADN polymerasett vi khuén ra nhét Thermus aguaticusuoc biéén map vao & baoEscherichia
coli dé biéu hién enzyme nay. Taq ADN polymerase @ihtp duoc tinh sich theo quy trinkdon
gian, & thyc hién gdm cac xéc pha & bao king séng siéu am, ly tanyl dich chiét, xi Iy nhiét,
két tha king ammonium sulphate vaath tich quatém. Enzyme thduoc c6dé sach cao khi kim
tra bing dién di protein va c6 ¢at tinh trong duong Wi enzyme tlrong mai khi so sanh ing phin
rng khuyéch dai ADN. Cir mdi 500 mL méi trong két hop nuéi dy lic ching t6i thudugc 2,0-
2,5 ml enzyme cédat tinh trong duong wi 7.000-8.00Qion vi Taq ADN polymerase ttong mui
c6 gia ti trong duong Wi san phim nhip khiu khaing 30 tréu dong. Thr nghiém tao ché phim
“hotstart” enzyme ching t6i ly ti 1é pha ton 100 : 1 (nanogram khangéthdon vi Taq) c6 kia
ning ngin chin sr hinh thanh cacimg ADN khéngdic hiéu. Enzyme thuiugc cho thy co thé
thiching wi phan tng PCR c¢é ADN khuén cd6 phic tap khac nhau nh ADN genome, ADN
plasmid hay ADN b sung (cDNA). Quy trinh nay cé &mhan 6ng dé tv sin xuit Tagq ADN

polymerase s dung trong phong thi ngén.

Tir khda:enzyme taid hop, hotstart Tag ADN polymerase, Tagq ADN polymerasetein tai & hop.

MO PAU

PCR (con gi la phin ung i két chbi cac
phan & nucleotide) 1 piong phéap khéch dai
doan gen mong mbn dudi tac ding aia enzyme
ADN polymerasaié tao ra hang ngadén hang
triéu ban sao ADN. PCRdugc Mulis et al.
(1985) [14] phat minhdua ki mét cuoc cach
mang trong di trugn hoc phan i, gitp phan tich
tirng gen mc tiéu nk I¢ trong ndt hé gen c6 du
tric phic tap khdng 1. Véi uu diém nhanh
chong, chinh xacai do tin ciy rit cao va yéu
cau hrong ADN bandau rat thap, ky thuit PCR
duoc nhanh chéng apudg ©ng raidé chin doan
cac nh & virus, vi khuain, cac Bnh ky sinh
tring va cho & qua rat chinh xac. Bénanh do,
Vvé6i dac tinh sao chép chinh xac thanhipiva
trat ty nucleotide trong ctii ADN, PCR con cé
vai tro quan tng trong véc phan tich trinhut va
cau tric ADN, c6 y ngta to bn trong phan lgi
cac loai vi sinh §t [16, 20].

Tuy nhién thach tirc lon cia phrong phap
PCR la y&u &u enzyme xuc tac c6 hitinh k&n
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trong didu kién nhit do cao. Taq ADN
polymerase & enzymeii nhigt dap tng duoc
cac yéu au nay [5]. Taq polymerase, conida
Taq pol h@c Taq, la enzyme ADN polymerase
chiu nhiét, c6 ngwn goc tir vi khuan wa nhit
Thermus aquaticuguoc phat hén lan diu tién
nam 1965, c6 hat tinh polymerase cao va kh
nang cHu nhit tot, phu kyp voi didu kién haat
dong aia phin tng PCR [2, 18]. Taqg ADN
polymerase xic tac charét hop aia dNTP
vao ADN wi ty Ié khoang ndt ngan &p
nucleotide i phat trong mdi trong dém phu
hop chra ADN khuén va ion Mg dong vai trd
cofactor. Taqg ADN polymerase cddidinh 5'-
3' exonuclease mimg théu chrc ning 3-5'
exonucleasedong thyi c6 khi ning i 1
nucleotide adenineuit ddu 3’ cia chi ADN,
ma théng quao, rat hitu ichdé tao cacdau tho
trong ky thuat tach dongit cac én ptim PCR
[12, 17]. Chinh nd nhiing dac tinh Hiu dung
4y ma enzyme Taq cungiivky thuit PCRda
gop phin lam thaydoi nhitng ky nghé sinh ke
hién dai va 1a rén tang cho & phat trén vuot
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bac cho cac k thuat sinh ke phan & sau nay.
D4 c6 nhtu phrong phap khac nhaié sin xuat
Taq ADN polymerase &i cac k§ thuit khac
nhau, thay vi ngdn gbc bandau tir swi nuse
néng, trongid, phrong phap ph bién nhit hién

Téach chiét va tinh sich enzymeRwra € bao
vi khuin trongdém A, thu hi té bao king ly
tam 6.000 vong/phit trong 10 phiitd°C. Sau
d6, hoa tandi té bao trong 5 miiém A, bd sung
1mM PMSF (Sigma, Hoa . bé thu protein,

nay chinh la taid hop gen ma héa enzyme Taqvéch € baodugc pha ling séng siéu am trong 3

va chugn vao & baoE. coli. Enzyme Taq ADN
polymerase taiothop va béu hién trongE. coli
c6 nhirng dic diém gibng Wi Taq c6 ngén goc
tir Thermus aquaticusé haat tinh x(c tac éng
nhe kha ning chu nhiét. Tach dong va Bu
hien enzyme Taq trong éhthéng biu hign
E. coli tao ra nlitng hrgc @6t pha trong qua
trinh sin xuit Taq polymerase [8, 9]. ¥ tr
san xuit dé cha dong cung ép enzyme ADN
polymerase &giup tiét kiem chi phi nghiéneu
nhat 1a wi “hot start” enzyme thong c6 gia cao

phat trong khi dung idh € bao \in giir trénda.
Dé loai bo cac protein khac,idh € bao thu
dugc sau ly tamiugc u ¢ 70°C trong 1 gb va ly
tam 12000 vong/phut trong 10 phufC4 thu
dich ri. Dé loai cac tp chit khdng phi la
protein, Taqg ADN polymerasdugc két tua
bang cach b sung ammonium sulphate b&o hoa
theo ¥ 1& 1:1, kic déu trong 10 phat nhiét do
phong bi ly tam 12.000 vong/phdt trong 10
phat, thu da. Hoa tantta trong 3 mkiém A va
tham tich trong 250 miiém B & 4°C trong vong

trén th truong. Trong bai béo nay, ching t6i12 dén 16 téng. Thu protein, pha lodngty 1&

trinh bay nét qui trinhdon gian dé biéu hién va
tinh sach ADN polymerase tathop c6 ngén
gdc tir vi khuan va nhiét Thermus aquaticusa
thir nghiém ché pram “hotstart”.

VAT LI EU VA PHUONG PHAP NGHIEN CUU

Té bao E. coli BL21(DE3) kh bién do

chiing toi tr san xuit. Plasmid mang gen ma héa

enzyme Tagq ADN polymeraseudi su diéu

khién cia promoter T7 va mang gene khan
ty TNHH Genbody

ampicillin do Coéng
(Cheonan, Han Q) cung ép; IPTG
(Promega, Hoa 1), mdi tuong LB-Luria
Bertami (Servapirc). Khang tié don dongdic
hiéu khang Taq ADN polymeraskroc sin xuit
tr dong € bao lai (hybdridoma) J1E&uoc
cung @p hoi cong ty C&K BioResource
(Cheongju, Han Qic), va cac héa dh khac co
do tinh sich dap ing dugc cac yéu au aia sinh
hoc phan i, dwoc cung dp boi Merck (Buc).

Biéu hi¢gn gen Ching E. coli mang gen ma
héa enzyme Taq ADN polymeragi@oc nudi
trong 250 ml dungidh méi twong LB chra 50
ng/ml ampicilling 37°C chodén khi dat gia ti
ODggo khaing 0,8. Vic biéu hién proteinduogc
cam tng king cach B sung IPTG vao moi
truong dé dat nong do 1 mM va tép tuc nudi kic
trong 5 gb & 3C°C. Thu € bao ling cach ly tam
5.000 vong/phut trong 10 phétnhiét 6 phong
va leu giit & -80°C dén khi tach chit protein.

1:1 wi dém B. Sin pham tinh sich duoc dién di
kiem tra trén gel SDS-polyacrylamide 10%
(w/v) (SDS-PAGE).

bém A: 50 mM Tris-HCI pH=7,8, 50 mM
dextrose, 1 mM EDTA.

bém B: 20 mM Tris-HCI pH=7,8, 100 mM
NaCl, 0,1 mM EDTA, pH=7,8, 50% glycerol.

Kiém tra hagt tinh enzyme Taq ADN

@olymerase sau khi tinfagh duoc thir haat tinh

Uc tac thdng qua ph ung PCR i cac ép
moi khac nhau va trén cac ADN khuén la
plasmid, ADN genome va cDNA. Bh tng
PCRduoc thuc hién voi thé tich 20 pl i dém
phan ing aia enzyme thiong mai (NEB, Hoa
Ky) haic dém tr pha, 0,25 pM @i xudi, 0,25
UM mdi nguoc, 0,25 uM dNTP, va a1 luong
khac nhau ADN khuén.& phim duoc dién di
trén gel agarose 1,5% (w/v), rdm ethidium
bromide va Hin thi hinhanh dr6i &nh sang ec
tim c6 hréc séng 365 nm.

Tha# nghigm ché phdm “hotstart” Taq ADN
polymerase “hotstart” Tag ADN polymerase
duoc tao thanh Bng cach B sung ndt luong 50,
100 va 150 nanogram khang tton dong khang
Taq ADN polymerase (xem ph Vit lisu va
phurong phap nghiéniw) cho ndi don vi hoat do
enzyme. Ch phim “hotstart”dugc kiém tra mic
d6 nhan dongtic hiéu bing céch tire hién phin
ing PCR i nhiét d6 gan moi thiap. Sin phim
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khuéch dai dugc kiém tra trén gel agarose 1,5%dién di protein trén gel SDS-PAGE.é&K qua
(Whv).

KET QUA VA THAO LUAN

Biéu hi¢n va tinh sach Taq ADN polymerase

Té baoE. coli mang vector u hién Taq
ADN polymerasedugc nubi va ém tng nhr

md # trong phan Vit liéu va plrong phap va

tom it trén hinh 1A. Protein thdugc qua cac
budc tinh sich dugc kiém trado sach trén lang

A

E. coli mang vector biéu
hién taq ADN polymerase

< =

Nudi ciy lic trong moi
truomg LB (250 mL) dén
ODgyy ~0.8

!

Cam ting biéu hién vai 1
mM IPTG trong 5 gior o
nhiét d¢ 30°C

< =

Pém A: 50 mM Tris-HCI
pH=7.8, 50 mM Dextrose, 1
mM EDTA

Thu rira té bao bing dém A,
trich ly protein bing séng
siéu dm trong dém A co bé

sung 1 mM PMSF

DPém B: 20 mM Tris-HCI

pH=7.8, 100 mM NaCl, 0.1

mM EDTA, pH=7.8, 50%
glycerol

=

U dich chiét chira Tag ADN
polymerase & 75°C trong 60
phut, ly tam thu dich noi

tich;

Kiém tra hagt tinh enzyme

<>

Tiia protein bing
Ammonium sulphate bdo
hoa, thu va hoa tan tua trong
3mL dém A

<>

Thém tich véi 250 mL dém
B trong 12-16 tiéng, thu
enzyme va pha lodng theo ty
¢ 1:1 vaidém B

dién di (hinh 1B) cho thy, enzyme Taq ADN
polymeraseid dugc tinh qich va co6 kich thdc
khoang 95 kDa. Kt qui nay ding cho tly ring
hoan toan c6é th tinh sich Taq ADN
polymerase ing cac lxéc don gian. Véi mdi
mé biéu hién 1a 500 mL dung idh nudi dy,
chdng téi thuduoc 2,0-2,5 mL enzyme tinh
sach kao quan trongdém B.

B
1 2 3 M
w180 kDa
w 130kDa
- ww W 100 kDa
¥y 70kDa
W 55kDa

Hinh 1.Quy trinhdon gian bi¢u hién va tinh ach Taq ADN polymerase (A)
vado sach ala enzyme thdugc (B)
Giéng 1: enzyme sau khindy nhiét; giéng 2: enzyme sau khia king (NH,),SO;, giéng 3: enzyme sauim

M: protein chén.

Dé danh gia hdu qua caa qua trinh tinhah

Ién hpat tinh enzyme, protein thirgc sau cac

buéc xir ly dugc dem thr trong ptin itng PCR
va so sanhdi enzyme tlrong mai. Két qua cho
thy, protein thudugc o tit ca cac lréc déu cod
thé nhan doan ADN twong tr nhr enzyme
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thwong mai, diéu nay cling © da thu duoc
enzyme Taq ADN polymerasedang hpatdong
(hinh 2). Ngoai ra, & qua ciing cho thy, budc
két tha va thm tich d& giam duoc hién trong
kéo \t (smear) trén gel agaroséctla da laai
bo duoc cac sp chit khéng mong mén
(protein tp, cHit phan & thip) ra khoi dung
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dich enzyme. Cacdng di¢n di ADN nhan dong
boi cac miu enzyme sau khi #im tich (hinh 2,
giéng 8, 9, 10) cdto dam lon hon va sang nét

1 2 3 4 5 6

hon so Wi mau enzyme sauué cho thy
enzyme sau khi fim tich co hat tinh xdc tac
cao fn hin so \6i mau truge tham tich.

I 8 9 10 11 12

500 bp

Hinh 2.Kiém tra hat tinh enzyme Taq

Giéng 1: miu am tinhdéi ching (khéng ADN khudn);

Gng 2, 3, 4: Enzyme sau khi tinach 5 bo; Giéng

5, 6, 7: Enzyme sauid bing (NH4}SQ,, ty 1¢ 1:1; Géng 8, 9, 10: enzyme sauath tach; Géng 11: ndu
duong tinh (1 unit Tag-NEB); Gng 12: Marker; Ging 2, 5, 8: 1 pl enzyme; &ig 3, 6, 9: 2ul enzyme;

Giéng 4, 7, 10: 3 ul enzyme.

Toi wu héadiéu kién phan #ng cho Taq ADN
polymerase thufugc

A 1 2 3 4 5

Hinh 3.T6i uu haat tinh enzyme Tag. (A) Xac
dinh trong déi don vi cia Taq ADP polymerase
va (B) xacdinh hamirong Mg?* cin thiét trong

phan tng

(A): Giéng 1: miu déi ching drong (5 sung 1don
vi Tag-NEB); Géng 2: miu d6i chung am (khéng cé
ADN khuén); Géng 3, 4, 5: b sung &n luot 0,1;
0,2; va 0,3 pl enzyme sau khi tindch vao pln tng
PCR. (B): Géng 1: 0,25 mM MgGt Giéng 2: 0,50
mM MgCl,, Giéng 3: 0,75 mM MgGt Giéng 4: 1,00
mM MgCl,; Giéng 5: 1,25 mM MgGt Giéng 6:
1,50 mM MgC}

Thyc hién phan tng PCR i lugng enzyme
bé sung cho i phan tng ln hueot tir 0; 0,1; 0,2

va 0,3 pl enzyme. & qua cho thy, trén gel
agarose chxuit hién sin ptim aia phin ung
PCR c6 b sung 0,3 pl enzymédng vai trd xac
tac. O nhing phin tng con i khong xuit hién
san pham, cho thy thé tich enzyme & thiéu
can thiét cho ptn tng PCR khang 0,3 pl (hinh
3A). Bing mit thuong, so sanhubng ddi do
dam vado sang nétwa sin pram PCR dung 0,3
pul enzyme so & bing ko thanh Bi enzyme
thuong mai (1 don vi enzyme Taq) chung toi
u6c lugng hait d6 enzyme Taq sau khi tinh
sach khaing 4,0 don vi/ul, twrong duong Wi
khoang 3.500-4.000don vi trén mdi mL
enzyme tinh gch. So i gia mua enzyme Taq
ADN polymerase thiong mai tu cac nha cung
cip, mbi mé tinh sach thuduogc 2,0 mL enzyme
cia ching t6i c6 gia trkhoang 30 tréu dong
nhap khiu sin phim trong duong.

Sau khi xaatinh dugc lrgng enzymeuong
duong Wi moéi don vi enzyme thong mui,
chang téi tén hanh pha ¢hdung dch dém cho
phan tng PCR danh riéng cho enzyme Taq
ADN polymerase tinh s&h duoc. Thanh phn
dém duoc pha theo cbng it dém cho Taq
ADN polymerase thong mai cia hang New
England Biolabs (Hoa ¥ bao gm 10 mM
Tris-HCI pH 7,8; 50 mM KCI va MgGlnong
do thi nghigm tr 0 mM dén 1,5 mM, trongdo,
nong do 1,5 mM MgC} teong tng Wi nong do
MgCl, thuong mai. Két qua cho thly, phan ng
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PCR chi xay ra wi MgCl, & nbng d6 1,25 mM  sung 100 va 150 ng anti-Tdd khong xat hién
va 1,5 mM trong khio cac ng do thap hon bat ki sin prim phu nao trén bn gel dién di
khong It c6 sr xuit hién cia sin prim PCR agarose trong khi éhphim bd sung 50 ng
(hinh 3B). Nhr vdy, ndong d6 MgCl, ti thiéu khang tit khong c6 8 khac bét dang K nao so
can thiét cho phin tng PCR & dung enzyme va voi phan ang khéng b sung khang th anti-
dém do ching t6i & xuit vao khang 1,25- Taq.Dé tai khing dinh sr c6 mit caa khang th
1,50 mM. dic hiéu 1a tac nhan kim hamis phim khong
dac hiéu, chung téi tir nghém phin tng Wi
100 ng albumin huit thanh bod va 100 ng khang
thé. Két qua trén hinh 4B cho #ty, chi c6 phin
rng b5 sung 100 ng khangétthi msi khdng co6
bang khéngdic higu trong khi pln ung ko

Panh gia higu qui khuéch dai va dg ddgc hiéu
cua “hotstart” Taq polymerase

Nguyén fc cia cté phim “hotstart” ladua
vao nodt chat cé tre twong tacdac hiéu vai trung
tam hvat dong aia Taq ADN polymerase) o ,nq 100 ng albumin hétthanh bod &n xuéit
nhit d¢ thuong nhung ki nging trong tac va  pian'gn prim khongdic hicu. Két qua nay cho
giai phong trung tam ¢mtdong khi enzymelat 2, o6 11§ tao ché phim “hotstart” Tag ADN
den mot nhiét do nhat dinh trong chu ki nt o\ merase dng cach B sung khang th don
cua pfin ung PCR. Hin nay co hai caclié ta0 o0 anti-Taq  xuét tir dong € bao lai JIES

che pf‘ém_:‘hotstavrt”: .(Al) th enzyme ¥i 1 I&é 100 ng khang thcho ndi don vi haat
aptamer lién & dic hiéu, va (2) ton enzyme d6 enzyme Taq ADN.

voi khang tkt dic higu cho Taq ADN o § o
polymerase. Trong nghiénire ndy, enzyme _ DEdanh gia kh ning thichiing aia enzyme
“hotstart” Taq ADN polymeraséugc tao thanh 1ad ADN polymerase ching toir tsin xuat
tir viéc tron voi khang thé don dong anti-Tagy  YOng phin ung PCR wi ADN khuodn c6do
mac 50, 100 hac 150 ng khang thvoi mdi phuc tap khfal_c nhau, chEmg \t0|et| hanh phn
don Vi hoat d6 enzyme. Ch phém naydugc gr  WNg PCR i ADN khuon la ADN genome,
dung trong pln tng khiéch dai ADN bén anh ADN plasmid va ADN b sung (CDNA). Kt
mau déi chang khong b sung khang thanti- 94 (hinh 5) cho thy, enzyme do ching tout
Tag. Két qua (hinh 4A-B) cho thy, ché phim SN xua'E theq qmrtrqln’hdon gian trong pao cao
“hotstart” Tagq ADN polymerasedosung khang Nay hoan toan co éhimg ding trong cac pin
thé & mirc 100 ngdon vi enzyme i 1énda kim N9 PCR c0 ADN khudda cing. Trong twong
hamdugc viéc hinh thanhan phim PCR khong NoP phin ing 80 nhieu bing khongdac hicu thi
dic hiéu trong qua trinh kiich dai gen muc S dung cfe pham “hotstart”.

tiéu. Trén hinh 4A c6 ththiy, ché pham b

Ay 2 3 4 5 B 4 o 3 4

bang khdng
dac higu

bang
muc tiéu

Hinh 4.Kiém tra hgu qua khuéch dai ciia “hotstart” Taq ADN polymerase.
(A): Giéng 1:d6i chiing am (khdng c6 ADN khudn); &ig 2, enzyme Tag ADN polymerasarting nmi;
Gieng 3, 4, 5: *hotstart” Taqg ADN polymeraséib0, 100, 150 ng khangafanti-Tag 16 sung cho rai don
vi haat do. (B): Gieng 1:doi chimg am (khong c6 ADN khudn); &ig 2: Taq ADN polymerase;aig 3: Taq
ADN polymerase + 100 ng albumin hatythanh bo; ding 4: Taq ADN polymerase + 100 ng khang amti-
Taqg.
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bp M - 1 2 3

3000
2000

1000

500
300

Hinh 5.Panh gia hdu qui nhan donga Taq ADN polymerasertsin xut trong pkin tng PCR
véi cdc ADN khubn c@d phic tap khac nhau.

1, 2: Khudn la ADN genomeis; 3, 4, 5, 6: Khudn la cac ADN plasmid; 7, 8, uén la ADN b sung
(cDNA). 1, 3, 5, 7: 8 dung enzyme thong mui; 2, 4, 6, 8: & dung enzymeu san xuat; 9: sr dung enzyme

“hotstart” tr sin XUt.

THAO LUAN

Taq ADN polymerase la &t enzyme quan
trong cho plin tng nhéan dong va §itrinh tr
ADN trong nghién @¢u sinh kvc phan & [19].
NGO 1a ndt enzyme tiéu chin dugc sr dung
trong hiu hét cac phong thi ngin sinh hc
phan t hién nay. Dod6, xu hréng tr sin xuat
enzyme & gilp cac nhém nghiénra chi dong
hon, & dang lon, giam chi phi ma &n duy tri
dugc mic do tin cy can thiét. O Viét Nam,
mic di enzyme Taq ADN polymerase @éihbp
da dwoc mot S5 don vi nghién ¢u biéu hién va
tinh sach. Tuy nhién, & chra c6 cong trinh
nao dugc cdng b, bén anh mdt 5 enzyme
khac da dwoc cong b nhr T4 DNA ligase,
keratinase, hay uricase [4, 6, 7]. Chinh &y,v
ching téi cha ng vao véc don gian hdéa quy
trinh tach chit va tinh ach dé c6 thé ap ding
rong rai trong cac phong thi nghi.

Quy trinh tach ckt va tinh ach enzyme
trong nghién ¢u naydugc phat trén va ci bién
tir cAc quy trinhdd dwoc cong b trén cac 4p
chi uy tin,dé tro néndon gian va co tié ap ding
rong rai trong cac phong thi nghi sinh hc,
ngay @ ddi véi nhitng phong thi ngléim cé quy
mé nhd, bai tinh khdngdoi hoi hoa clit va thit
bi phic tap, ding nhr thao tac @ dang thrc
hién [3, 9, 10]. Tuy ay, enzyme thudugc codo
tinh sach cao va hat 46 tét, sin prim khiéch
dai tir enzyme nay an thé hién do sic nét va
sang rd, cho tly enzyme thutugc hoan toan
dap ung dugc yéu éu cia cac thi ngldim sinh

hoc. Quy trinh nay&hd tro nghién du cac K
thuat sinh hc phan & trong cac phong thi
nghiém ding nhr trong géng chy. Nghién &u
S8 tiép tuc dugc thyc hién dé xacdinh thyi gian
bao quan lau dai cho enzyme.

Mot trong nhiing yéu t lam gam do dic
hiéu aia viéc nhan dong ADN ing Taq ADN
polymerase la enzyme nay c@ thic tac phn
tng trung lop ¢ nhiet do thip khi d6 céac ap
moi chua bat cap dac higu véi ADN dich. pé
giai quyét van dé nay naroi ta da phat minh ra
ché pham enzyme chhaat dong sau khi pin
ung trai qua chu ki nHit goi la enzyme
“hotstart”. Viéc tao ra “hotstart” Taq ADN
polymerase ing cach B sung khang th dic
hiéu anti-Taqda i thién dang K tinh dac hiéu
cia phin tng PCR. Khang th anti-Tag ngn
chin sr twong tac gira enzyme va « chit ¢
diéu kign nhigt do thap tir d6 han ché toi da sr
trung hyp tr cac ndi bat «cap khongdac hi¢u va
sy tw bat cip cia cac ndi truéc qua trinh kin
tinh dau tién @a phin tng PCR [13, 15]. Chinh
vi vay, khang tié anti-Taqda gidp cho ch
phim “hotstart” Taq ADN polymeraséirig do
dac hiéu aia phin tng ding nhr d6 chinh xac
vado tin cy cia K thuat.

Cung \6i quy trinh tach cht va tinh ach
enzyme, nghiéniw ding dua ra céc th nghiém
quan tpng dé tao ra dung @th dém phin ung
PCR danh riéng cho enzyme thuoc tr quy
trinh trén. \6i thir nghiém ndng do ion Mc?* ¢6
vai tro nhr mot cofactor cho enzyme Taq ADN
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polymerase, éng d6 MgCl, phu kyp cé vai trd
quyét dinh dén hiéu qua khuéch dai phan ang
PCR [11]. Trong nghiénta nay, chidng toi
huong dén ndng do Mg phu top, du nho dé
khoénganh hrong dén do dac higu aia phan tng
PCR ma %n han ch dugc ar xuét hién aia cac
san phim phy khéng mong mén do rong do
Mg®" quéa cao. Nng d6 1,5 mM MgC} duoc
danh gia la phu ¢p cho pkn ung, ding la
trong dong Wi nhiéu loai dm PCR @a céac
hang tlwong mai hién nay. Bén gnh d6, dém
phan (g PCR tk hién kha nang 1 trg tot hoat

tinh xdc tac éa enzyme Taq ADN polymerse

va “hotstart” Taq ADN polymerasdem dén
cho phin thg PCR céi6 dac hiéu cao va hoan
toandu tin ciy trong cac nghiént sinh lc
phan t.

KET LUAN

Téng hop lai, nghién ¢u da dwa raduoc
quy trinh hoan tigh, don gian, & thuc hién
nhung Van dam bao do tin cdy caodbi véi tach

chiét va tinh ach enzyme Taq ADN polymerase

c6 hat tinh sinh Ioc.‘Enzyme thL@quc co hat
tinh xdc tdc manh, dong thoi chuan héadugc

nong d6 dém phan tng phu lp voi enzyme, g

dap tng dugc cac yéu au nghién ¢u sinh e
phan . Quy trinh c6 th ap ding dé sain xuit
enzyme Taq ADN polymerase va phiéanb
“hotstart” ¢ hat tinh t, gia thanh & phuc wu
nghién ¢u trong cac phong thi ngim sinh hyc
phéan t haic trong ging chy.

Loi cam on: Nghién d@u dugc thyc hién dudi
sy hd tro kinh phi fr Quy Phat trén Khoa hc
va Coéng ngh Quic gia, NAFOSTED, méads
106-NN.02.-2013.46. Tac gixin cam on Cbng
ty Genbody (Han Qic) d4 cung &p vector

pDG-Tag va Coéng ty C&K Bioresource (Han™

Quic) da ting khang th dic hieu anti-Tag.
Nghién du dugc thuc hién tai Phong Thi
nghiém Qubc t& Chon gidng Phanit cay Sin c6
s dung céac thit bi duoc tai tiy boi Trung tam
Nong nghép Nhiét doi Quéc t (CIAT).

TAI LIEU THAM KH40O

1. Bartlett J. S., Stirling D., 2003. A Short
History of the Polymerase Chain Reaction,

130

in PCR Protocols, J.S. Bartlett and D.
Stirling, Editors, Humana Press. p. 3-6.

. Chien A., Edgar D. B., Trela J. M., 1976.

Deoxyribonucleic acid polymerase from the
extreme thermophileThermus aquaticus
Journal of Bacteriology, 127(3): 1550-1557.

. Dabrowski S., Kur J., 1998. Cloning and

Expression in Escherichia coli of the
Recombinant His-Tagged DNA
Polymerases fronPyrococcus furiosusnd
Pyrococcus woeseProtein Expression and
Purification, 14(1): 131-138.

. Duong Long Duy, lrong Vin Buc, Nguyén

Thi Phrong Hiu, Tin Thanh Hoaping
Thi Phrong Thio, Tran Linh Thrdc, 2011.
Biéu hién va thu nhn enzyme T4 DNA
ligase tai & hop trongE. coli. Tap chi Phat
trién Khoa lyc va Cong ngd 14(3): 73-79.

. Grimm E., Arbuthnot P., 1995. Rapid

purification of recombinant Taq DNA

polymerase by freezing and high
temperature thawing of bacterial expression
cultures. Nucleic Acids Research, 23(21):

4518-4519.

Pham Thanh Ha, Tan Pinh Min, Tran Thi
Hoa, 2012. Phanap, tuyén chon va xac
dinh hat tinh dia vi khuin sinh 6ng hop
enzyme uricaseTap chi Sinh bc, 34(4):
473-478.

7. Nguyén Thu HEén, Nguy¥n Thi Thu Hin,

Khuat Hi¥u Thanh, Ngu§n Huy Hoang,
2013. Chn dong va Wu hién gen
keratinase trong Escherichia coli
BL21(DE3) ir vi khudn Bacillus Tap chi
Sinh hyc, 35(3se): 51-57.

Lawyer F. C., Stoffel S., Saiki R. K., Chang
S. Y., Landre P. A., Abramson R. D.,
Gelfand D. H., 1993. High-level expression,
purification, and enzymatic characterization
of full-length Thermus aquaticusDNA
polymerase and a truncated form deficient
in 5' to 3' exonuclease activity. Genome
Research, 2: 275-287.

. Lawyer F. C., Stoffel S., Saikit R. K.,

Myambo K., Drummond R., Gelfand D. H.,
1989. Isolation, characterization, and
expression irEscherichia coliof the DNA



Vu Tuan Nam, Chong Chom-Kyu, Le Tien Dung

10.

11.

12.

13.

14.

15.

A SIMPLE PROTOCOL FOR THE PRODUCTION OF COMMERCIAL-

polymerase gene frorfthermus aquaticus
The Journal of Biological Chemistry,
264(11): 6427-6437.

Lu C., Erickson H. P., 1997. Expression
inEscherichia coliof the Thermostable DNA
Polymerase  fromPyrococcus  furiosus.
Protein Expression and Purification, 11(2):
179-184.

Markoulatos P., Siafakas N., Moncany M.,

2002. Multiplex polymerase chain reaction17.

A practical approachJournal of Clinical
Laboratory Analysis, 16(1): 47-51.

Mishra N., Kumar A., 2010. Cloning and
characterization of
polymerase gene from phagehe Bioscan,
5(1): 7-11.

Mizuguchi H., Nakatsuji M., Fujiwara S.,
Takagi M., Imanaka T., 1999.

Characterization and Application to Hot19.

Start PCR of Neutralizing Monoclonal
Antibodies against KOD DNA Polymerase.
Journal of Biochemistry, 126(4): 762-768.

Mullis K. B., Erlich H. A., Arnheim N.,
Horn G. T., Saiki R. K., Scharf S. J. 1987.

Process for amplifying, detecting, and/or20.

cloning nucleic acid sequences. U.S. Patent
No. 4683195.

Nilsson J., Bosnes M., Larsef, Nygren
P.-A., Uhlén M., Lundeberg J., 1997. Heat-
Mediated Activation of  Affinity-

16.

isolated Taq DNA18.

Immobilized Taq DNA Polymerase.
BioTechniques, 22: 744-751.

Rivas R., Veladzquez E., Zurdo-Pifieiro J. L.,
Mateos P. F., Martinez Molina E., 2004.
Identification of microorganisms by PCR
amplification and sequencing of a universal
amplified ribosomal region present in both
prokaryotes and eukaryoteslournal of

Microbiological Methods, 56(3): 413-426.

Roayaei M., Galehdari H., 2008. Cloning
and expression ofhermus aquaticuUBNA
polymerase irEscherichia coli Jundishapur
J. Microbiol., 1(1): 1-5.

Sadeghi H. M. M., Rabbani M., Moazen F.,
2007. Amplification and cloning of Taq
DNA polymerase gene fromThermus
Aquaticusstrain YT-1.Res. Pharm. Sci., 1:
49-52.

Sadeghi H. M. M., Rabbani M., Rismani E.,
Moazen F., Khodabakhsh F., Dormiani K.,
Khazaei Y., 2011. Optimization of the
expression of reteplase Escherichia coli
Research irPharmaceutical Sciences, 6(2):
87-92.

Zhou W., Rousset F., Neill S., 1998.
Phylogeny and PCR-based classification of
Wolbachia strains using wsp gene
sequences. Proceedings of the Royal

Society of London B: Biological Sciences,

265(1395): 509-515.

GRADE

TAQ DNA POLYMERASE AND ITS “HOT START” VERSION AT
LABORATORY SCALE

Vu Tuan Nam®, Chong Chom-Kyl/, Le Tien Dung'

YInternational Laboratory for Cassava Molecular BiegdAgricultural Genetics Institute, Vietnam
Academy of Agricultural Science, Pham Van DongedirBlorth Tu Liem, Hanoi, Vietnam
2Genebody Inc., Cheonan, South Korea

SUMMARY

PCR (Polymerase Chain Reaction) is a versatile cotde biology technique which uses DNA
polymerase to amplify target DNA fragments. Taq ApNlymerase, a thermostable DNA polymerase
originally isolated from the thermophilic bacteridrhermus aquaticuss frequently used in PCR and DNA
sequencing. The objective of this study was todesimplified, but reliable, procedure for the eegsion and
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purification of recombinant Tag DNA polymerase fr&mcoli and development of its “hotstart” version. Our
results showed that a protocol consists of heatrtrent, ammonium sulfate precipitation and dialgséeps
were sufficient to produce commercial-grade Taq Alymerase. For every batch of 0.5 L culture mexiu
we obtained 2.0-2.5 mL of purified Tag DNA polymsearoughly equivalent to 7,000-8,000 units of
commercial Tag DNA polymerase, which value abou$1S00 of imported similar product. By the addition
of 100 ng of specific antibody against Taqg ADN poérase per unit of the isolated enzyme, we could
produce the “hotstart” version which affectivelyhibited non-specific amplification in PCR reactiofiie
enzyme produced in this study was shown to be ctbipawith various types of PCR template, including
genomic DNA, plasmid DNA and cDNA. Taken togethaur data showed that this simple protocol can be
applied to express and purify Tag ADN polymeraseyste that is qualified for research use in molecula
biology laboratories.

Keywords Hotstart Tag ADN polymerase, recombinant prot&iag polymerase.
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