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TOM TAT: Trong nghién ¢u nay ching toi trinh bayékqua cam ing biéu hién va tinh cléd thu

nhin enzyme T4 DNA ligase tai hop. Plasmid tai ¢ hop pET16b-T4Dnl mang gen gp30 ma hoa

enzyme T4 DNA ligase. #h0xHisduoc gin vaodau N aia protein T4 DNA ligasé@é hé tro cho viec
tinh cké thu nhin. Chung t6i #n hanh bén ngp plasmid pET16b-T4Dnl vaé bao E. coli BL21(DE3).
Saudo tién hanh @m wng biéu hién protein 10xHis-T4Dnl dng IPTG va tinh cé thu nhin hing
phiong phép dc ky i lec i cit Ni-NTA. Kt qua biéu hién va tinh clé diroc xac nkin bing SDS-
PAGE va lai Western. Protein thu diduwoc thr hagt tinh hing phrong phap @i cac dogn DNA

AHindlll.

Tir khoa: T4 DNA ligase, 10xHis-T4Dnl, E. coli, protein taihop.

MO PAU

T4 DNA ligase c6 ngdn goc tir thyc khién
thé T4, dugc ma hoa bi gengp30dai 1464bp
nam trong doan DNA 1,9kb khi &t bo gen
phage T4 bng enzymeHindlll. Cau trac
protein ch gdm mdt mach polypeptide &i
trong lrong phén & khaang 55.23kDa. T4
DNA ligase thdéc hp enzyme nucleotidyl
transferase, cO vai tro xdc tacaphang hinh
thanh lién Kt phosphodiester ga hai phanit
DNA, cin ning lrong 1a ATP va cofactor la
Mg®*. Ciu tric khéng gian ba chi cia T4
DNA ligase vin chraduoc nghién éu [4].

Ngay nay ngoi ta throng sr dung ¢ théng
san Xuat protein tai & hop nhy vi sinh \at, dic
biét 1a ching chi Escherichia coli Trong $
cac I¢ thdng vector & dung dé biéu hien

protein tai & hop trong E. coli thi h¢ thong
vector pET da trén promoter Tdugc st dung
rong rai nft. Do promoter T7 chtuong thich
véi T7 RNA polymerase nén ithg vector cé
promoter T7 chduoc st dung cho & théng €
bao chi E. coli c6 mang gen ma héa T7 RNA
polymerase nin E. coli BL21(DE3). Gen ma
héa T7 RNA polymeraséugc gin vao ld gen
té bao cli dudi sy kiém soat éalacl repressor
va promotedacUV5. T7 RNA polymerase ¢h
dugc biéu hién khi dugc cam ung i IPTG
[2].

Dé thu nHin protein tai & hop, cé nhéu chén
lwoc dwoc nghién é¢u phéat trén va dem hi
hiéu qui cao. Mot trong nlitng chén hegc dugc
st dung pd bién 1a protein mc tiéuduoc gin
thém cacdudi dung lyp ¢ dau C haydau N.
Cac dudi dung kyp nay cé aidc chuyén hit
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véi chat nén sic ky nhit dinh va dodé cé tté
tinh cké thu nhin protein mic tiéu thdng qua
phrong phép & ky &i krc chodd tinh sich kha
cao chi qua nt busce tinh i [1].

Hoat tinh aia enzyme DNA ligase c6 &h
dugc kiém tra king nhéu phrong phap khac
nhau [3]. Plrong phép ting xanh d¢ta vao kia
nang rdi chéndoan DNA bit ky vao gen ma
héa cho enzym@-galactosidase. Riong phap
ndi cac doan DNA dau bing haic dau dinh
thuong ndi cacdoan DNA cia b gen phagé
dugc cit bang enzyme #t gi¢i han. Va not
phrong phép 8 dung dong i phéng x.

Trong bai bao cdo nay, chdng téi trinh bay
cac Kt qua biéu hien va tinh ci thu ntin T4
DNA ligase dung bp voi thé 10xHis cung @i
két qua kiém tra hat tinh protein thu nin
duoc.

VAT LI EU — PHUONG PHAP

Chiing vi sinh vat va plasmid

Escherichia coliDH5a [F- endAl hsdR17
(rk-/mk-) supE44 thi 2-recA1 gyrA96 4
lacU169 ¢80 lacZ4AM15)] duoc Sr dung lam
chang chi dé tao dong vawu trir plasmid.E.
coli BL21(DE3) [Fdcm ompT hsdS(rg-mg-)
gal me} duoc sr dung lam ching chi dé tao
dong va bdu hién protein nac tiéu dréi sy cam
ung aila IPTG. Plasmid pET16B4Dnl dugc
cung d@p boi Tién § Richard P. Bowater
(Truong Khoa hc Sinh lyc, Pai hoc East
Anglia, Norwich NR4 7TJ, Anh) c6 kichiéc
7167 kb, mang gem4Dnl ma héa cho enzyme
T4 DNA ligased vi tri enzyme &t gisi han
BarrH| va Ndd, dugc dungdé biéu hign T4
DNA ligase dng dung lbp vi thé 10xHis

dudi sy kiém soéat éa promoter T7 khi c6 #
cia IPTG va c6 mang gen khang ampicilline
dungdé sang éc thé bién nap.

Bién nap, sang bc va kiém tra

Plasmid pET16BF4Dnl dugc bién rap vaoE
.coli DH5a bing phrong phap CaGllanh. Th
bién rap DH5w/pPET16bT4Dnl dugc sang déc
trén modi twong LB thach cé B sung
ampicilline 100pg/ml. Thu rim thé bién rap
va tach plasmid ing phrong phap SDS kim.
Plasmid thu nin dugc kiém tra king phin ing
PCR \i cap moi T7 promoter/T7 terminator
déc hiéu cho vung throng lru va vung h luu
cia vung MCS trén plasmid pET16b vaaph
g cit v6i hai enzymBanHI va Ndd. bién di
san phim khiéch dai va sin ptim cit trén gel
agarose 1% va so sanbithang DNA 1kbdé
kiém tra kich throc. Plasmid pET168<4Dnl
tach chét duoc bién map vao E. coli BL21
(DE3) hing phrong phap CaGllanh vadugc
sang bc kiém tra Wi cac hroc trong tr.

Piéu kién nubi ciy va biéu hién protein
10xHis-T4Dnl

Cam ung biu hién protein 10xHis-T4Dnlit
ching E. coli BL21(DE3)/pET16bF4Dnl bing
cach nuéi 8y lic hat hda quadém va dy
chuyén (ti 1& 1:20) sangdng nghém chra 5ml
moi tredng LB (10g/l tryptone, 5¢g/l caoidm
men va 5g/l méi NaCl) kb sung ampicilline
100ug/mlé 37°C, thc do lic 250 vong/phut.
Khi ODggo dat 0,8-1, 1 sung IPTGdén ndng
do cudi 1a 0,5mM va ethanol 2% (v/v), nudi
cdy lic 250 vong/phuty 17°C trong 4 gb. Ly
tam dch nudi dy thu sinh kidi va tién hanh

phéa € bao king phrong phap sonicate. ibh
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phéa € baodugc ly tmdé thu ntin méu protein
ndi va tia. Cac riu protein thudugc $ dugc
dién di trén gel polyacrylamide 15% c@ kién
dién aia SDS va so sanh kichutbc wi thang
protein chédn. Protein sau khitién di duoc
chuyén 1&én mang lai HybondTM (Amersham)
va thrc hién lai Western @i khang ti¢ khang
polyhistidine va phét B nhy khang tié khang
IgG aia chwt cong hpp woi horseradish
peroxidase HRP (Abcam). &ti phim king b
Kit ECL (Amersham).

Tinh ché thu nhan

Ching E. coli BL21 (DE3)/pET16bF4Dnl
dugc cm ¢ng biéu hién ¢ thé tich kn hon
(200ml) trong 20 @i & 17°C. Tién hanh thu
sinh kibi, pha € bao va ly tam thu rim dich
protein i c6 chra 10xHis-T4Dnl. Protein
muc tiéuduoc tinh ck bing phrong phap &
ki & lec v6i cot Ni-NTA 5ml (Amersham

Pharmacia HiTrapTM Chelating HP). Cac phéan

doan protein gn odt, rea va dung ly kbi cot
dugc thu nkn d&é phan tich bng SDS-PAGE
va xac nhn hing lai Western &i khang tk
khang tkt polyhistidine. Phandoan protein
dung ly duoc tham tich qua dungidh 20 mM
Tris/HCI (pH 7,5), 200 mM NaCl, 1 mM DTT
(dithiothreitol) va 10% glycerol, &i¢ 4°C.

Kiém tra hoat tinh

B6 gen phagel dugc cit bing enzyme
Hindlll dé tao thanh caaloan DNA dau dinh
c6 kich thréc khac nhau. En hanh phn ung
ndi 2,1ug DNA M/Hindlll bang protein 10xHis-
T4Dnl (2,ug/ul) sau tinh ch voi cac the tich
tang din tr 1-6 pul. Thyc hién song song &u
ching am khéng & sung 10xHis-T4Dnl va

mau ching drong xdc tac bi 1 pl T4 DNA
ligase throng mai (Fermentas). & prim ni
duoc dién di trén gel agarose 186 kiém tra.
KET QUA - THAO LUAN

Tao dong € bao E. coli DH5a/pET16b-
T4Dnl

Két qua kiém tra plasmid pET1664Dnl
tach chét tir ching E. coli DH5a/pET16b-
T4Dnl (Hinh 1) cho thy & giéng 2 c6 ba ach
tuong ttng Wi cac tang thai tr nhién khac
nhau @a plasmid. Ging 3 cho hai ach, vach
kich thréc I6n twong tng Wi kich thegc cia
plasmid pET16b khimg 5700bp sau khift
m& vong king enzymeBarH| va Ndd, vach
kich thréc nhd cé kich thréc khaing 1464bp
trong ung Wi gen T4Dnl Két qui PCR \6i
cap mdi T7 promoter/T7 terminator chodh co
mot vach (géng 4) c6 kich théc khaing
1683bp &n hon kich thréc gen T4Dnl
(1464bp), clhing © plasmid c6 mang gen
T4Dnl. Vi néu khéng mang gei4Dnl thi két
gud PCR $ chi cho mt vach cé kich tixéc
khoang 227bp (ladoan DNA tr vung thrgng
lvu dén vong h leu cia ving MCS trén
plasmid pET16b). Nin vay, plasmid thu nin
dugc 1a plasmid pET16b céig gen T4Dnl
muc tiéu.

Biéu hién protein 10xHis-T4Dnl

Két qua phan tich SDS-PAGE (Hinh 2A)
cho thiy trén king gel, cac ging 3, 4, va 53n
luot 1& cac riu protein éng $, ndi va ta aia
ching E.coli BL21(DE3)/pET16b¥4Dnl dugc
cam tng biéu hién. O giéng 3 va ging 4 c6
mot vach protein to vadam ram gira \ach
67kDa va wch 43kDa éa thang chin LMW
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twong tng Wi kich thréc 57,8kDa é@a protein

10xHis-T4Dnl, trong khidé vach trong tng ¢
giéng 5 At mo. Mat khac,¢ giéng 2 |a ndu t
bao khéngduoc cam ung khéng cé xch
protein nay. Nbr vy ca ba miu protein éng
o, mi va ta aa ching E. coli
BL21(DE3)/pET16b¥4Dnl duoc cam tng déu
c06 vach protein i kich thréc twong ang Wi
protein 10xHis-T4Dnl va pin lén rim trong
pha i, nén c6 kA ning ching E. coli
BL21(DE3)/pET16b¥4Dnl da 6ng hop duogc
protein 10xHis-T4Dnl.

kDa 2 3 4 5

Hinh 1. Két qua kiém tra plasmid pET16b-T4Dnl
tach chét tir chang E. coli DHB/pET16b-T4Dnl. 1,

thang DNA 1 kb; 2, plasmid pET16b-T4Dnl; 3,
plasmid pET16b-T4Dnl/BamHI va Ndel; 4, PCBiv

cap mdi T7 promoter/ T7 terminator.
2 3 4 5

-«+—57.8 kDa
10xHis-T4Dnl

B

Hinh 2. Kiém tra va xac nm sy biéu hién protein 10xHis-T4Dnl ing SDS-PAGE (A) lai Western (B). 1, thang
protein phantt lugng thip (LMW); 2, E.coli BL21(DE3)/pET16b-T4Dnl (-) IPT@, E. coli BL21(DE3)/pET16b-
T4Dnl (+) IPTG (phadng); 4, E. coli BL21(DE3)/pET16b-T4Dnl (+) IPTG (phéi); 5, E. coli
BL21(DE3)/pET16b-T4Dnl (+) IPTG (phad)

Pé ching minh protein k&u hign vrot mic

trong € bao clt E. coli la 10xHis-T4Dnl,

ching t6i tén hanh lai Westerndi khang tié
dic higu khang tk polyhistidine. Kt qua lai
Western (Hinh 2B) cho fly c6 sr xuét hién
vach lai kha@ing 57,8kDas pha bng va pha éi

turong tng \Gi vach protein bdu hién virgt mirc

trén kin dién di SDS-PAGE (ding 3, 4).Biéu
nay ching © cac wach protein bdu hién wrot
mac dudi sy cam ung ki IPTG trén ln gel
SDS-PAGE chinh la protein 10xHis-T4Dnl.
Nhu vay c6 thé khing dinh proteindugc cim
tng béu hién wrot mac trong ching E. coli
BL21(DE3)/pET16b¥4Dnl chinh la protein
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10xHis-T4Dnl. Kt qui phan tich @ng cho
thiy protein 10xHis-T4Dnl c6 kh ning tan
trong € bao clit E. coli.

Tinh ché thu nhan

Két qua chay dién di SDS-PAGE (Hinh 3A)
cho thiy ¢ giéng 2 c6 nét vach todam c6 kich
thuéc twong ung Wi kich thréc protein
10xHis-T4Dnl (57,8 kDa) vait nhiéu vach
protein khacPay la dch protein Bi da dugc
xir ly trudc khi qua ét. Giéng 3 (phandoan
protein sau khi quadt) xuit hién nhiéu vach
protein nlwng vach trong ung wi kich thxgc
protein 10xHis-T4Dnl 4 nhat. Ching ©
protein 10xHis-T4Dnl pin l6n d& gin hét 1én
cot. O giéng 4 khong xét hién vach protein
tuong tng Wi kich theéc protein 10xHis-
T4Dnl cho thy protein 10xHis-T4Dnl §n rat
chit 1én &t Ni-NTA va khéng b mét di trong
buéc rra. Géng 5 1a phandoan dung ly, ch
xuit hién mot vach protein todam cé tong
lugng phén & khoang 57,8 kDa, clhing © da

1 2 3 4 5
kDa

94 -

67
43 -

30 -

Elt".

20

e R — A

thu nkin dugc protein dung bp 10xHis-T4Dnl
& buge dung ly. Mit khac, qua bc gin ot va
budc nra, ndt lugng lon protein ap da dugc
loai bo. Bé xac nkn protein thu nin duoc la
10xHis-T4Dnl, chdng téi tic hién lai Western
v6i khéang tfé khang tlé polyhistidine. Gra trén
két qua lai (Hinh 3B) cho thy, & giéng 3 (lréc
gin két) va géng 4 (lrgc nira) khéng thy xuat
hién vach protein mc tiéu, chlimg © protein
10xHis-T4Dnlda gin 1én &t, luong khong én
cot khong dang ¥ va khong b thit thoat ¢
budc rra. O giéng 2 va ging 5 ch xuat hién
maot vach protein trong rng Wi vach cé tong
lugng phén & khaang 57,8 kDattong tng Wi
kich thréc protein 10xHis-T4Dnl tréndm gel
dién di SDS-PAGE cing © protein thu nhn
dugc ¢ phandoan dung ly la 10xHis-T4Dnl.
Tir cac Kt qua trén, chang toi & luan ring da
thu ntin duoc protein dung ép 10xHis-T4Dnl
bing &t sic ky &i krc Ni-NTA véi d6 tinh sich
khé cao.

10xHis-T4Dnl
«—— 57 8 kDa

B

Hinh 3. Kiém tra va xac nin protein 10xHis-T4Dnl thdugc sau qua trinh tinh étbing SDS-PAGE (A) lai
Western (B). 1, Thang protein phainltrong tHip; 2, Dich protein i truéc khi qua 6t; 3, Phandoan protein sau

khi qua 6t; 4, Phantoan rra cac protein &n khéngdic hi¢u; 5, Phantoan dung ly protein mc tiéu.
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Kiém tra hoat tinh

Dich protein thuduoc sau khi thm tich c6
nong do la 0,21mg/ml (xaatinh king phrong
phéap Bradford). Sad6 tién hanh tkr haat tinh
ndi diu dinh caaioan phan & DNA A/Hindlll
bing protein 10xHis-T4Dnl thu in duoc. Két
qua phan ttng rbi (Hinh 4) cho thy giéng 1 la
DNA cua phageh duoc xir Iy bing enzyme
Hindlll cho nhiéu vach wi céc kich thrgc khac

nhau. Tr giéng 2dén giéng 6 1a cac pim ung

ndi DNA MHindill véi thé tich dch protein
10xHis-T4Dnl ting din tir 1-5pl. O tat ca cac
giéng nay cac ach DNA A/Hindlll c6 kich
thugc nho dan bién mit va xut hién vét smear
cao din c6 kich thrge Ion lon ¢ gin miéng
giéng. O giéng 7, pkn ung i dugc xdc tac
bing enzyme T4 DNA ligase ong mai ciing
cho Kt qua trong tr. Diéu d6 ching © protein
10xHis-T4Dnl c6 hat tinh xdc tac pin tng
ndi dau dinh cac phanritDNA AHindlll.

Hinh 4. Két qua phan tng nbi DNA A/Hindlll bang protein 10xHis-T4Dnl. 1, DNA/Hindlll; 2, 3, 4, 5, 6, pin
rng i DNA A/Hindlll bang dich protein 10xHis-T4Dnlah luot & cac tté tich 1, 2, 3, 4, 5 pl; 7, gh ung i
DNA MHindlll bing 1ul enzyme T4 DNA ligaseithng mai (Fermentas)

Nhu vay, ching t6ida to dong thanh coéng
dong € baoE. coli BL21(DE3) c6 mang vector
tai t6 hop pET16bT4Dnl. Dong € bao nay co
kha ning biéu hién wvrgt mac protein 10xHis-
T4Dnl dung lyp v6i thé 10xHis ¢ dang tan
trong € bao clit E. coli. Sy téng hyp protein

muc tiéu da dugc kiém chrng king dién di

SDS-PAGE va king dinh li bing Western
blot. Chang tdida tinh clé thanh céng protein
10xHis-T4Dnl king phrong phap &c ky ai krc
véi cot Ni-NTA véi @6 tinh sach kha cao.
Protein tai & hop sau tinh ch c6 hat tinh
ligaseduoc kiém tra king phrong phap i cac
doan DNA M/Hindlll.
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EXPRESSION AND PURIFICATION OF RECOMBINANT T4 DNA L IGASE
IN E. COLI

Duong Long Duy, Luong Van Duc, Nguyen Thi Phuong Hiu, Tran Thanh Hoa,
Dang Thi Phuong Thao, Tran Linh Thuoc
University of Science, VNU-HCM

ABSTRACT: In this study, we report results on the expressind purification of recombinant
T4 DNA ligase. Plasmid pET16b-T4Dnl contains th8Qypene which encodes for T4 DNA ligase. The
target protein is fused with 10xHis tag to faciléathe purification and recovery. pET16b-T4Dnl was
transformed into E. coli BL21(DE3) and then indudkd expression of 10xHis-T4Dnl by IPTG. The
recombinant protein was purified by Ni-NTA chrongagphy and confirmed by SDS-PAGE and
Western blot. The activity of purified protein wasted by joining DNA/Hindlll.

Key words:T4 DNA ligase, 10xHis-T4Dnl, E. coli, recombinandtgin.
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