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TOM TAT

Enzyme chiu nhiét Thermus aquaticus DNA polymerase (Taq pol) 1a mot thanh phan
quan trong trong phan ng khuéch dai gen (PCR). Trong nghién ctiu nay, plasmid pAKTaq
chira gen ma héa Taq pol dugc bién nap thanh cong vao vi khuan E. coli BL21. Tiép sau do,
diéu kién biéu hién cua Taq pol dugc xac dinh bang cach cam ung vé6i IPTG 1 mM trong 6 gio
¢ 30 °C. Phdn tmg PCR duoc str dung dé d4nh gia hoat tinh twong d6i cua enzyme thu dugc,
két qua cho thay enzyme thu dugce c6 thé sir dung trong phan tng PCR dé khuech dai cac DNA
muc tiéu tir vi khuan, thuc vat va dong vat. Két qua nghién ctru nay 1a tién d& dé san xuit
enzyme Taq pol c6 gia thanh ré & quy mé phong thi nghiém.

T khoa: E. coli, enzyme, PCR, Tag DNA polymerase.

1. MO PAU

Polymerase chain reaction (PCR) 1a mét ki thuat phd bién trong sinh hoc phan tir nham
khuyéch dai doan DNA mong mudn duéi tic dung cta enzyme DNA polymerase dé tao ra hang
nghin dén hang triéu ban sao DNA. Ky thuat PCR dugc Kary Mullis phat minh ndm 1985 [1].
Phan tng PCR str dung enzyme DNA polymerase dé khuéch dai ving DNA muc tiéu. Trong do,
DNA polymerase phan 1ap tir vi khuan sudi nuée néng Thermus aquatitus (Taq pol) c6 trong luong
phén tir dao dong trong khoang 66-94 kDa dugc st dung pho bién do viéc san xuit don gian [2].
Trong d6 enzyme V6i kich thudc 94 kDa c6 hoat tinh cao nhét va c6 thdi gian ban phan hiy khoang
3 phut & 95 °C. Viéc phat hién ra kha ning bén véi nhiét do cao khi tong hop DNA cua enzyme
nay da thac day sy ra doi cua ki thuat PCR tu dong. Nam 1989, Saiki va cong su da phan 1ap
va biéu hién duoc Taq pol trong té bao vi khuan E. coli [2], day lam mot budc tién rat Ion dé
tang quy mo san Xuat cling nhu giam gia thanh san Xuét loai enzyme nay. Tuy nhién, gi4 thanh
cua Taq pol thuong mai van con cao so v6i mit bang chi phi hoat dong cua cac phong thi
nghiém c6 nhu cau sir dung sb lwong nhidu enzyme nay. Chinh vi vay, nhiéu phong thi nghiém
trén thé gioi da tién hanh nghién ciru dé 1am chu quy trinh san xuat Taq pol st dung cho cong
Viéc hoc tap va nghién ctru.

Nam 1989, nhém nghién ctru ciia Lawyer dé phén 1ap va xac dinh duoc hoat tinh bén & nhiét
do cua Taq pol [2], sau d6 dén nam 1990, nhom nghién ciru ciia Engelke da tinh sach Tag pol bang
viéc két tia véi polyethylenimine va tinh sach bang séc ky trao doi ion [3]. Tuy nhién, quy trinh
ndy van con doi hoi nhiéu thoi gian va cong stc, véi khoang 36 gio dé hoan thanh qué trinh nubi
cay va thu nhan. Nam 1995, Jin va cong sur da biéu hién dugc Taq pol trong vector pBV221 [4].
Ciing trong ndm nay, nhém nghién cttu cua Desa va Pfaffle da biéu hién thanh cong Taq pol trong
vector pUC18 [5]. Viéc tng dung chat cam tng da cho thdy hiéu qua cao trong viéc ting cudng
biéu hién ctia enzyme Taq pol [6].
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O Viét Nam, nam 2015, nhom téc gia tir vién Di truyén Nong nghiép két hop véi cong ty
Genbody Han Qudc da bao cao quy trinh san xuat Taq pol & quy mo phong thi nghiém [7]. Trong
d6 nhom tac gia st dung hé théng vector chira gen mi hoa cho Taq pol ¢6 ngudn gdc tir Han Quéc.
Két qua da thu dugc Taq pol ¢ hoat tinh phu hop Cho phan tmg PCR. Trong nghién ctru nay,
nhém tac gia nghién ctru hoan thién quy trinh san xuat Taq pol don gian & quy mo phong thi
nghiém st dung vector pAKTaq c6 nguon gdc tir cong ty Addgene (MY). Day la t6 chtc chuyén
cung cap vector mién phi va khong bi rang budc boi ban quyén nén cac nhom nghién ctiiu 6 thé
dé dang tiép can.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1.Vit ligu

Vector pAKTaq duoc cong ty Addgene (https://www.addgene.org) cung cap. Cac hoa
chat st dung trong nghién ctru duoc san xuit tir hing Bioline (Anh); Biotum (M¥), Applied
Biosystem (M¥). Cac primer dugc tong hop boi cong ty TNHH MTV Sinh héa Phu Sa (Can
Tho, Viét Nam).

2.2. Phuong phap nghién ctiru
2.2.1. Bién nap

Plasmid pAKTaq duoc chuyén vao vi khuan E. coli BL21 theo quy trinh cua Sambrook
va cong sy [8] sau d6 vi khuan duoc trai trén méi treong thach Luria Bertani (LB) (Biobasic,
Canada) c6 bo sung ampicilin nong d6 100 pg/mL. Khuan lac don sau 6 duoc nudi ¢ 37 °C
trén moi truong (LB) 16ng c6 chira khang sinh ampicillin 100 mg/mL. Sinh khéi vi khuan duoc
thu hdi bang ly tim va st dung dé ly trich plasmid bang ISOLATE Il Plasmid Mini Kit (Bioline,
UK) theo hudng dan ciia nha san xuat. Cac plasmid dugc phan tich bang enzyme cit giéi han
enzyme Eco RV va enzyme Bam HI theo quy trinh ctia nha san xuat (New England Biolabs, M¥).

Sur hién dién chinh xé4c ctia gen ma hoa Taq pol duoc xac dinh bang phan tng PCR véi cap primer
TaqlF 5’-CTCCTGGACCCTTCCAACAC-3’, TaqlR 5-AGGTTGGGATCGGAGCTACT-3".
Phan tmg PCR duoc thyc hién trong tong thé tich 20 uL bao gdm 1 khuan lac don; 1 pL primer
xuoi, 1 uL primer nguoc; 10 uL MyTaq TM HS Mix White; 7 uL nuéc PCR (Bioline, Anh).
Phan ing khuéch dai DNA dugc tién hanh trong may PCR Agilent Cycler 8800 (Agilent, M¥)
theo quy trinh sau: bién tinh ban dau & 94 °C trong 1 phut; 35 chu ky tiép theo: bién tinh & 94 °C
trong 1 phut, bit cap ¢ 60 °C trong 45 gidy, kéo dai & 72 °C trong 1 phut; hoan thién phan tng
& 72 °C trong 5 phut, va giit & 4 °C cho dén khi phan tich. San pham PCR duoc dién di trong gel
agarose 1,5% trong thoi gian 60 phut, dién thé 110 V trén may dién di Muid-one (Takara-
Advance, Nhét Ban). Gel dugc quan sat va chup hinh dnh tai may chup gel (Quantum ST4-3000,
Nhat Ban). San pham PCR duoc giai trinh tr DNA bang phuong phap Sanger tai cong ty TNHH
MTV Sinh hoa Phu Sa. Két qua giai trinh ty dugc phan tich bang cong cu online NCBI BLAST
(https://blast.nchi.nlm.nih.gov). Khuan lac chira gen ma hoa Taq pol dugc bao quan trong
glycerol (Biobasic, Canada) & -80 °C dén khi sir dung.

2.2.2. Cam wtng va thu nhdn enzyme

Kha niang san xuat enzyme Tagq pol trong vi khuan E. coli BL21 duoc thuc hién theo Vil
Tuin Nam va cong su [7], v6i mot s6 thay d6i nhu sau: thoi gian khao sat ¢ 6 gio va 18 gio
trong didu kién c6 va khong st dung chat cam ung Isopropyl p-D-1-thiogalactopyranoside
(IPTG, Bioline, Anh) & néng d6 1 mM. Khuan lac don dugc ting sinh trong 100 mL méi
truong LB ¢ chira ampicillin 100 ug/mL (Biobasic, Canada), nuéi lic qua dém trong diéu
kién nhiét d6 37 °C. Té bao duoc thu bang cach ly tim & tbe d6 5.000 vong/phut trong 10 phut
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& nhiét do phong. Sau do6 té bao dugc hoa tan trong dung dich chira Tris 20 mM (Biobasic,
Canada) va Tween 20 1% (Biobasic, Canada). Dung dich vi khuan duoc u trong nude da trong
15 phut va sau d6 pha mang té bao bang nhiét & 75 °C trong 5 phut ¢6 lic thuong xuyén. Dung
dich vi khuan sau d6 duoc ly tdm ¢ toc do 5.000 vong/phut trong 10 phut. Phan dich ni chira
protein dugc thu hdi va bao quan & -80 °C cho dén khi str dung. Nong do protein dugc xac dinh
bang phuong phap Bradford. Sau d6 1 pg protein tong sé dwoc dién di trén gel SDS-PAGE
(Biobasic, Canada) v6i nong do gel gom 4% va gel phan tach 12,5%, va dwgc nhudém véi
Coomassie Brilliant Blue (Sigma-Aldrich, My).

2.2.3. Danh gia hoat tinh cua enzyme

Hoat tinh twong ddi cua enzyme Taq pol dugc so sanh voi enzyme thuong mai BIOTAQ
DNA polymerase (Bioline, Anh) thong qua phan ung PCR st dung cap primer Tag800, thanh
phan phan tmg nhu sau: Buffer 1X, MgCl, 1 mM, dNTP 2 mM, 1 pL primer xudi, 1 pL primer
nguoc, plasmid DNA 50 ng; BIOTAQ 0,5 uL (2,5 Unit), nuéc PCR cho du thé tich 25 plL
(Bioline, Anh). Trinh ty primer Tag800 dugc trinh bay trong Bang 1. Trong thi nghi¢m nay,
plasmid vector pAKTaq dugc su dung lam mach khu6n cho phan ung. Trong phan tng kiém
tra hoat tinh enzyme Taq pol ty san suat phan &ng PCR sir dung 0,5 pL protein tong thay thé
cho 0,5 L BIOTAQ. Tiép theo d6 ndng d6 enzyme Taq pol phit hgp cho phan tmg PCR duoc
khao sat thong qua viéc sir dung lan luot 0,5 plL, 0,25 uL, 0,125 pL, 0,065 pL, va 0,0325 pL
protein tong cho phan ung PCR. Sau d6 enzyme Taq pol duoc dugc sir dung trong phan ung
PCR dé khuéch dai cac doan DNA ly trich tir dau nanh va thit bo. Trinh tu cac primer duoc
trinh bay ¢ Bang 1.

Bang 1. Trinh ty cac primer dugc sir dung dé kiém tra hoat tinh twong ddi cua Taq pol.

. . . s s DNA muc Kich A
Tén primer Trinh tu (5°-3”) ticu thuse (bp) Nguon
Tag800_F | CATCGGCAAGACGGAGAAGA Plasmid 800 Nghién
Tag800 R | AGAGCTTCACCATAGCCAGC PAKTagq Clru nay
Lectin-F3 | GGCAAACTCAGC GGAAAC TGT -

Lectin-R3 | TTAGATGGCCTCATGCAACAC Bguninh | 772 [°]
Bos-F6 CATCAACTTCATTACAACAATTATC
AACATAAAG
Bo 311 10
Uni-R CCGAATGGTTCY © [10]
TTTTTYCCYGAGTAGTA

Hai cap primer Taql va Taq800 dugc thiét ké sir dung trinh ty plamid pAKTagq tir
Addgene (Addgene, My) va cic théng sé mac dinh cua chuong trinh Primer BLAST (NCBI,
MY). Nhiét d6 bat cap cua cac primer phat hién DNA dau nanh va DNA bo 1a 60 °C va st
dung 50 ng/uL DNA trong mdi phan wng. San phdm PCR duoc xac dinh bang dién di va so
sanh voi thang chuan 1 kb HyperLadder™ (Bioline, Anh). Quy trinh nhiét ciia phan ung PCR
va phan tich két qua duoc tién hanh tuong tw nhu mé ta nhu trén.

3. KET QUA VA THAO LUAN
3.1. Két qua bién nap

Enzyme DNA polymerase co ngudn goc tir vi khuan Thermus aquaticus dong vai tro
quan trong trong cac nghién ciru vé sinh hoc phan tir va chan doan. Hién nay, ban quyen vé
thwong mai loai enzyme nay da hét, vi vay c6 nhiéu co quan va t6 chuc di tap trung nghién
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ctru loai enzyme nay nhiam chu dong lwong enzyme sir dung. Trong nghién ciru ndy, sau qua
trinh bién nap vector pAKTaq vao vi khuan E.coli BL21, sy hién dién cua gen mi hoa cho
enzyme Tag pol trong vector nay dugc kiém tra bang enzyme cét gigi han enzyme Bam HI va
enzyme Eco RV va sau d6 thuc hién phan ang PCR vai cip primer chuyén biét. Cac san pham
sau do duoc dién di trén gel agarose 0,8%. Két qua dién di trén Hinh 1A.

M 1 2 3
(be) Ma mau cua diém so sanh trinh tw (B)
2288 W <40 W 40-50 50-80 W 80-200 W >=200
| | I . P I |
1000 1 100 200 300 400 500

600
400

Hinh 1. Két qua phan (ing cét plasmid pAKTaq (A), va két qua xéc dinh plasmid pAKTaq (B).
(M: Ladder 1kb; 1: Plasmid sau khi cat; 2: phan timg PCR d6i chimg 4m; 3: san pham PCR)

Két qua cat enzyme cho thay san pham plasmid sau khi cit xuét hién hai bing vach sang
1 rang, voi bang vach thir nhét co kich thudc 1y thuyét 4413 bp nam giira 2 vach 4000 bp va
5000 bp, bang thir hai co kich thudc 1y thuyét 2630 bp nam giita hai vach nam tir 2500 bp dén
3000 bp cua thang chuan. Kich thuéc san pham cit dang vai kich thude theo tinh toan cua ly
thuyét tuong ng bang vach mot co kich thuéc khoang 5500 bp va bang thir 2 ¢6 kich thude
khoang 2800 bp. Sir dung primer chuyén biét cho gen Taq pol, san phiam thu duoc sang 16 va
c6 kich thugc 600 bp. San pham PCR sau khi dwoc giai trinh ty, két qua so sanh véi cac trinh
tu trén Genbank thong qua chuong trinh BLAST cho thy c6 su tuong ddng tuyét déi véi cac
trinh tw ca gen Taq tir vi khuan Thermos aquaticus di duoc cong bd trude do. Nhu vay, trong
noi dung nay, nhom tac gia da thanh cong trong viéc bién nap vector pAkTaq vao vi khuan
E.coli BL21. Dong vi khuan nay duoc str dung dé thuc hién céc thi nghiém tiép theo.

3.2. Két qua toi wu diéu kién cam ng

Sau khi chung vi khuan E. coli BL21 da dugc khang dinh chira vector pAKTag. Kha
nang san xuat Tag pol cua vi khuan nay dugc khao sat trong 2 diem thoi gian bao gom 6 gio
va 18 gio véi cam ung cua IPTG 1 mM. Két qua dugc trinh bay & Hinh 2.
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Hinh 2. Két qua dién di SDS-PAGE khao sat thoi gian cam @ng

(1: 6 gio khong bo sung IPTG; 2: 6 gio bo sung IPTG 1 mM;
3: 18 gio khong bo sung IPTG; 4: 18 gio bo sung IPTG 1 mM; 5: Enzyme thuong mai).

_ Két qua dién di SDS-PAGE cho thay luong I6n enzyme tap trung & ving ¢ kich thuéc
gan 100 kDa, tuong dwong véi kich thuéc cia Taq thuong mai (giéng s6 5). Pay la viing kich
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thudc 1y thuyét cua Taq pol véi 94 kDa. Diéu nay chung to rang day la diéu kién phu hop cho
su biéu hién ctia gen Taq. Su khac nhau rd rét giira 2 mc thoi gian cam ang, mie d6 biéu hién
cua protein muc tiéu khi thyc hién thoi gian cam ang IPTG 1 mM ¢ 6 gio t5t hon so véi cam
ng & 18 gio. Két qua nay phu hop vai nghién ctru trude day cua Pluthero tai Canada, khi 6ng
da chi ra rang thoi gian cam ang véi IPTG c6 vai trd quan trong trong qua trinh san xuat Tagq,
bai vi thoi gian cam ung dai qua s€ lam cho Taq polymerase bi phan huy, dac biét giai doan
khoang 24 gio sau cam ung [11]. Tham chi trong nghién ciru tai Han Qudc nam 2014, Kim va
Park d3 x4c dinh mic d6 cam ng tét nhat & 4 gid nudi cay [12].

Sau cam ung IPTG 6 gid, ndng d6 protein muyc tiéu chiém da sé (cot s6 2), tuy nhién van
con mét lwong nho cac protein khac bi Ian tap. Ciing mét diém thoi gian, mirc do biéu hién
cuia protein muc tiéu ¢ & cac nghiém thirc dugc b sung IPTG 1 mM (giéng 2 va 4) cao hon
s0 voi nghiém thire dbi ching (giéng 1 va 3). Piéu nay thé hién hiéu qua cua IPTG trong cam
g tao Taq pol. Két qua nay phu hop véi nhirg nghién ctru trude ddy vé ndng do chat cam
ung IPTG va thoi gian cam Gng. Nam 1990, Engelke va cong su da khao sat IPTG trong
khoang thoi gian 6-24 gid va két qua cho thay sau 16 gio cam ng ham lwong protein thu duoc
van khong thay d6i dang ké [3]. Gan day, ndm 2015 Vii Tudn Nam va cong sy da sir dung chat
cam ung IPTG 1 mM thuc hién thoi gian cam tmg 1a 5 gio véi nhiét do cam tng 30 °C va cho
két qua cam ung tét nhat [7].

3.3. Két qua kiém tra hoat tinh enzyme
Sau khi thu nhan va c¢6 dic enzyme tai to hop tir ching vi khuan E. coli nhom tac gia tién

hanh kiém tra hoat tinh trong d6i ciia enzyme bing phwong phap PCR. Két qua PCR dugc thé
hién & Hinh 3.

M NC 1 2

(bp)
2500
1500

1000
800

600
400

200

Hinh 3. So sanh hoat tinh ctua enzyme tw san xuat véi enzyme thuong mai.
(M: Thang chuan DNA 1 kb; NC: Déi chimg 4m khong chira DNA, 1: phan tng PCR véi enzyme
thuong mai BIOTAQ, 2: phan tng PCR véi enzyme Taq pol tu san xuat).

Két qua cho thiy, enzyme Taq pol c6 kha ning khuéch dai doan DNA ¢ ham luong 1 uL/
phan tmg. Tuy nhién, hiéu suit cua phan tng van con thap hon so voi hiéu suat cia enzyme
thuong mai. Miac du da trai qua qua trinh bién tinh dé loai bo cac protein it bén véi nhiét & 70 °C
trong qua trinh ly trich, mot s6 nghién ctru trude day van xac dinh vi khuan E. coli ciing c6
nhitng enzyme khac bén & mac nhiét d6 70 °C [13]. Pidu nay c6 thé 1a 1y do lam giam hiéu
qua cua phan (ng PCR. Trong thoi gian sap ti, su 1an tap cua cac protein nay s& duoc loai bo
bang cac phuong phéap hién dai hon.

Sau d6, ngudng ndng dd enzyme Taq pol phit hop vé6i phan tmg PCR duoc xac dinh thong
qua viéc bd tri cac phan tng co6 sir dung enzyme véi luong khac nhau tir 0,025 pL dén 0,5 pL
enzyme cho mdi phan img. Két qua cho thy, san pham chuyén biét voi kich thuéc 800 bp chi
Xuat hién 16 & phan tmg c6 s dung 0,5 pL enzyme. O phan @ng véi lugng enzyme 0,25 pL,
két qua cho san pham mo, & cac phan (ng véi luong enzyme it hon, nhom tac gia khong thy
xuit hién san pham muc tiéu (Hinh 4A). Ham luong Taq pol 0,5 pL/phan tmg dugc sir dung

35



Hé Viét Thé, Nguyén Minh Phuong, Ngé Thj Kim Anh

trong céc phan ung PCR dé khuéch dai cac gen dic trung tir ddu nanh va thit bo. Két qua thu
dugc 1a cac san pham sang rd theo kich thudce 1y thuyét cia san pham dau nanh (772 bp) va
DNA bo (311 bp) (Hinh 4B).

M DN B

Hinh 4. Két qua kiém tra nong do enzyme Taq pol ty san xuét (A)
va ing dung trong PCR tir v&i mot so DNA muc tiéu khac nhau (B).
(M: Thang chuan DNA 1kb; NC: Boi chirng am khong bo sung enzyme,
1: ndng d6 enzyme 0,025 uL; 2: ndng d enzyme: 0,05 uL; 3: ndng do enzyme: 0,1 pL;
4: ndng do enzyme: 0,25 pL; 5: ndng do enzyme 0,5 uL; DN: dau nay, B: bo).

Nhu vay, enzyme Taq pol trong nghién citu nay c6 kha ning st dung dé phat hién DNA &
plasmid vi khuan, thuc vat va dong vat. Méc du hoat tinh cta Tag pol dugc thé hién qua viéc
khuéch dai thanh cong nhiéu loai DNA, san pham PCR van con xuét hién san pham phy, dleu
nay c6 thé do cac doan DNA cua vi khuan E.coli con sot lai va dong vai trd nhu cac primer ngau
nhién sau d6 khuech dai cac san pham khac nhau trong phan ung PCR. Day cling 1a van e thuong
gap phai ¢ mot s6 nghién ctru trude ddy [14]. Cac nghién ciu tiép theo dang dugc tién hanh dé loai
bo su 13n tap ciia DNA trong enzyme Taq va ning cao chit luong cta san pham nay.

4. KET LUAN

Trong nghién ciru nay nhom tac gia da bién nap thanh cong vector pAKTaq vao vi khuan
E. coli BL21. Sau d6 xac dinh dwoc diéu kién cam ung phu hop cho gen méd héa Taq pol.
Enzyme sau d6 dugc thir nghiém thong qua phan tng PCR va két qua ban dau cho thay enzyme
c6 kha nang su dung trong phan tng PCR khi st dung véi cac loai DNA mach khudn khéac
nhau tir nhiéu nguon khac nhau. Quy trinh san Xuit enzyme & quy mé 16n hon dang tiép tuc
dugc hoan thién dé cung cip lwong enzyme cho cac phan tng PCR sir dung trong hoc tap va
nghién cuu tai don vi.
L&i cam on: Nghién ctru nay do Trudng Pai hoc Cong nghiép Thuc pham TP. H6 Chi Minh
hd tro va cip kinh phi theo Hop dong s6 57/HD-DCT. Nhom tac gia ciing gti 167 cam on t6i
cac sinh vién Lé Thi Huyén, Pham Thi Linh Hué va Nguyén Thi Huong da hd trg k§ thuat cho
nghién curu nay.
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ABSTRACT

COMPLETE ENZYME DNA POLYMERASE PRODUCTION PROCESS
AT LABORATORY SCALE

Ho Viet The*, Nguyen Minh Phuong, Ngo Thi Kim Anh
Ho Chi Minh City University of Food Industry
*Email: thehv@hufi.edu.vn

Thermus aquaticus DNA polymerase (Taq pol) is an important component of gene
amplification technique (PCR). In this study, the pAKTaq plasmid containing Taq pol coding
gene was successfully transformed into E. coli BL21. Subsequently, Taq pol expression
conditions were determined by using IPTG 1 mM for 6 hours at 30 °C. The PCR reaction was
used to evaluate the relative activity of the obtained enzyme, the results showed that the
obtained enzyme could be used in the PCR reactions to amplify the target DNA from bacteria
plasmid, plants and animals. This research result is a potential for producing cheap Tag pol
enzyme at laboratory scale.

Keywords: E. coli, enzyme, PCR, Tag DNA polymerase.
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