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TOM T AT

Mot trong céc thach thirc dit ra dbi véi cong nghé protein tai t6 hop d6 1a kha nang biéu hién
va tinh ach cac protein tabthop trong € bao it chi, domot sd protein khong tébiéu hién haic
biéu hién & dang khéng co hat tinh/chirc ning sinh loc mong man, thim chi con gayoc cho it
chii biéu hign. Bé khic phic nhroc diém nay, proteindich throng dugc biéu hién dudi dang
protein lai \6i mot s6 loai protein dung hop khic nhu: Thioredoxin (Trx), Glutathione S
transferase (GST), NusA, Maltose binding proteiB@, Histidin (His)... Tuy nhién cac @ein
dung hop lai gy ra nhéu han cté khi ting ding protein taid hop vao thrc & nhu: gay nhéu haic
tao phan tng drong tinh/am tinh @i caa kit chin doan, gay dung hdic cac nguy ¢ khac @¢a
duoc phim haic vaccine,.Do d6 protein dung hop can phai dugc x Ii cit bo khoi proteindich
nho cac protease cit dic hiéu. Do tinh dic hiéu cao, TEV protease (TEVp), mot protease tir
Tobacco Etch Virus (TEV) gayéhh ¢ thuc vat, hién duoc lva chon cho muc dich trén. Gen ma
hoa TEVp duoc khuéch dai bang phan tng RT-PCR, dong héa vao vector biéu hién pET-21a(+)
tao plasmid ti t& hop pETEVp va bién nap vao té bao E.coli chung BL21 (DE3) dé biéu hién gen
dich. Két qua nghién ciru cho thdy, & didu kién nhiét d6 37 °C, 30°C va 25 °C, TEVpduoc biéu
hién & dang thé viii nhung ¢ 18 °C enzyme nay ton tai chii yéu ¢ dang hoa tan. Diéu kién tdi uu
cho biéu hién cua protein tai t6 hop ciing di dugc xac dinh. TEVp téi td hop (‘TEVp) duoc tinh
ché bé'mg cot sic ki ai luc Ni-NTA trong diéu kién ty nhién véi d6 tinh sach cao.

Tir khéa: biéu hién, E. colj Tobacco Etch Virus (TEV), TEV protease.

1.MO PAU

TEV protease (TEVp) la éb proteasatic hiéu caoduoc tim thiy ¢ Tobacco Etch Virus
(TEV). Enzyme nay thic ho peptidase C4, c6 khluong phan i khaing 25-27 kDa [1]. Theo
phan lai quic t, TEVp dugc ki higu EC.3.4.22.44 [2]. TEVAGNg vai trd quan ¢éing trong vong
doi cua virus TEV va tham gia vao rhi haat dong chic ning € bao nhr dan truyén tin hiu, sao
chép RNA va quét dinh doc luc aia virus [3,4]. VUng xGc tac 8a enzyme nayam & vi tri acid
amin tir 189 dén 424 ciia Nla protease thuan thuc [5]. Chiing 1a san phdm cua qua trinh tu cét cta
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Nla protease ikin thuc (khdi luong 49 kDa)dé tao ra nt protein lién Kt voi RNA cia virus
(VPg, 21 kDa) va TEVp [4].

TEVp c6 kh ning hat dong trong di pH rong tir va chiu duoc ndng d6 mudi cao, luc lién
két ion manh nén linhdong hon cac enzyme kha®ay chinh laru diém wrot troi dé TEVp duoc
wa ching hon nhing protease khac khi tmg dung dé cat cac protein dung hop ra khéi protein dich.
Enzyme nay c0 trinh tr nhan biét gém 7 acid amin GluAdneuTyrPheGIn*Gly/Ser va cit ¢ vi tri
giira GIn va Gly/Ser [6]. ¥ mat ciu tric, TEVp gbng Wi cac serin protease nithymotrypsin,
trypsin va protease 3Gia piconavirus [7]. CAc protease niu mang njt bo ba xuc tac om
histidin, acid aspartic va cysteimong tr nhe TEVp. Tuy nhiéndiém khac bét caa TEVp so i
cac protease khac la titiic hicu ao chit [8].

Do tinhdic hiéu oo chit cao vadm quan tong aia enzym nay trong nghiére sinh fc...
nén TEVpdugc nhiu phong thi nglém trén té gisi quan tam nghiéniei va biéu hién. M¢t trong
cac hréng tiép cin chi yéu la sr dung cong ngé ADN tai t6 hop dé nang cao hiéu suat biéu hién
va kha ning tinh sach ciia TEVp tai td hop [8, 9,10].Trong nghién ctru _nay chung t6i trinh bay két
qua tach dong, biéu hién va tinh sach TEVp v6i muc dich tao duoc ngudn enzyme nay trong nudc.

2.PHUONG PHAP NGHIEN CUU
2.1.Vatliéu

RNA tdng s6 cua virus TEVduogc cung p boi phong thi ngiim Sinh loc diu tric, Trudng
Pai hoc Y khoa Sungkyunkwanie Han Qdc. Kit tbng hop cDNA (SuperScrigt! Kit), TA
cloning Kittir hang Invitrogen. Ging Escherichia coliTop 10F, cting vi khuin BL21 (DE3)va
vector pET21-a(+Xr hing Novagen. Kittinh sach san phim PCR tir hing QIAGEN. Gel
Extraction Kit (Fermentas), Kit tinhash protein (ProBond' Purification System}ir hing
Invitrogen.

2.2.Phwong phap
2.2.1. Tach dong vadjitrinh tw gen TEVp

Gen ma hoa cho TEVguoc khuéch dai bang cap moi dac hieu co gan thém vi tri cua 2
enzymeNdd va Xhd ¢ dau 5’ twong Gmg ciia mdi xudi va mdi nguoc: mdi xudi (TEV-FP): 5'-
GACATATGGAGAAAGCTTGTTTAAGGG-3"; moi ngugc (TEV-RP): 5-CTCTCGAGCAC
TCATGAGTTGAGTCGCTTC-3. cDNAduoc tng hop theo b Kit SuperScript” va ding lam
khuén cho phan tmg PCR dé khuéch dai gen TEVp Chu trinh nhit nhr sau: Bréc 1; 94°C -
3phdt, lrgec 2: 94°C - 1phdt, lvdc 3: 54°C - 40 giay, ke 4: 72°C - 1 phat 20 giay,woc 5: bEp
lai 30 chu ki tr buéc 2 dén buéc 4, hrde 6: 72°C - 8 phit. GeMEVpduoc gin vao vector pCR
2.1 o pCTEVp, bén rap vao cting vi khiin E. coli TOP 10F’bang phuong phap sbc nhiét. Cac
dong plasmid tai to hop mang gen TEVpduogc chon loc theo plrong phap khén lac xanh ting va
cét kiém tra bang enzyme gi6i han EcaRl. GenTEVptrong vector pCTEV@uoc xacdinh trinh tr
theo plwong phap ¢a Sanger vadng sr (1997) trén may ABI PRISM®3100 Genetic Analyzer.
Dit liéu duoc xir Ii bang phin mém prin mém Bioedit va BLAST.

2.2.2. Thit ké plasmid béu hién pETEVp
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Gen TEVp dugc cit ra khoi pCTEVpbang 2 enzymeNdd va Xhd, sin phim cit duoc tinh
sach bang Gel Extraction Kit thuiugc genTEVpva gin vao vector pET21-a(+) da dugc cit mo
vong king 2 enzymeuong tng ©o ra vector ku hign pETEVp. Cac dong plasmid téi hop
mang genTEVpdugc chon loc bing cach &t kiém tra i Ndd va Xhd va giai trinh tr dé xéc
dinh dung chiéu gan trude khi biéu hién.

2.2.3.Biéu hién va tinh ach TEVp

Dé biéu hién gen ma héa TEVp, plasmid pETEWpoc bién rap vao vi khidn E. coli ching
BL21 (DE3). Clung E. colitai t6 hop dugc nudi fic & 37°C trong 3 gb (ODego dat 0,6-1) thi am
ung beu hién king IPTG. Protein talothop duoc thu nfan saucéac gio nuoi dy va ¢ cac nhiét do
va nong d6 IPTG khac nhau dé tim diéu kién biéu hién tdi wu va dién di trén gel 125 %
polyacrylamide (Laemmli, 1970). TEVduoc tinh sich king k¢ thong ProBondl Nickel-
Chelating theo inéng din aia Invitrogen.TEVp tinh sach duogc tham tich TEVp quatéma 4 °C
trong dém 50 mM Tris-HCI pH 7,5; 1 mM EDTA, 5 mM DTT vab quan ¢ -80 °C trongdém
50 mM Tris- HCI pH 7,5; 1 mM EDTA, 5 mM DTT, 50 %y&erol, 0,1 % Trixton X-100.

3. KET QUA VA THAO LUAN
3.1.Két qua tach dong gen TEVp

~ GenTEVpdugc khuéch dai bang phan ing PCR nir d& md & ¢ phan phrong phap.San
pham PCR duoc kiém tra bang dién di trén gel agarose 1 % (hinh 1étjo thay chi 1 bing ADN

véi kich theée khaing 720 bpitongurng Wi kich theéc aia TEVpdugce khuéch dai.
A B G

b

Hinh 1.Két qui nhan dong gen TEVp.
(A) Két qua khuéch dai gen TEVp Puong chiy (DC) M: Thang ADN chén, BC 1: Sin phim nhan gen
TEVp (B) Két qua tach chit plasmid.DC 1: Plasmidiuoc tach chit tir khuan lac xanh;DC 2-10: Cac
plasmidduoc tach chit tr 9 khuin lac trang riéng &. (C) Ket qua cat pCTEVp bang EccRI, BC 1: Thang
ADN 1kb.DC: 2-5 san pham cat bang EcoRI, Buong chay 6: sin ptam khiech dai genTEVp.

Pé khang dinh chic chin gendugc tach dong IZEVpching toi tén hanh gii trinh tr véi
cip mdi M13 (Invitrogen) va b Kit Bigdye Terminator v3.1. So sanh trinhdoan gen vira tach
dong véi trinh ty TEVp trén ngan hang gen amg chrong trinh  BLAST
(http://www.ncbi.nim.nih.goy Két qua s tuong dong 1a 100 %vai trinh tyr gen TEVptrén ngan
hang gen (ma s6 DQ986288.1), nin viy chiing t6ida tach dong thanh céng gERVp

3.2. Két qua thiét ké vector biéu hién pETEVp
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Vector tai & hop PETEVpduoc thiét k& nhu mo ta o phin phrong phap PETEVpau do
duoc bién nap vao vi khdn E.coli TOP 10F. Cbn ngiu nhién 4 dong khén lac, nudi dy trén
mdi truong LB 16ng c6 bd sung Amp, tach chét plasmid va it klem tra lingNdd va Xha. bay la
2 enzyme di dugc chén vao dau 5° tuong ing cua moi xudi va rn01 nguoc. San pharn cit duoc dién
di trén gel agarose 1 % (hinh Rt qua cho thiy 3 trong tong sb 4 plasmid kiém tra c6 mang gen
TEVp(twong tmg vé6i cac plasmid & duong chay 1, 4, 5, bnh 2) do xuit hién mot bang ADN c6
kich thudc 720 bpbang kich thréc sin ptim PCR éa genTEVp Nhu vy c6 thé khang dinh
chiing toi d& thiét ké thanh cong vectdsiéu hién pETEVp mang geffEVp

M1 2 3 4 5 6

750 bp 720 bp

Hinh 2 Két qua kiém tra @n ptim cit plasmid pETEVp &ing enzyme it gioi han trén gel agarose 1%.

DC M: Thang ADN chan 1Kb; PC 1, 3, 4, 5: 8 ptim cit cia 4 plasmid pETEVp tactirt4 khiin lac
riéng € bang enzyme g@ii han; BC 2: Plasmid §c; PC 6: Sin prtam PCR germEVp

3.3.Két qua toi wu hoa cacdiéu kién biéu hién TEVp trong vi khu 4n E. coli

Mic du c6 tinh dic hiéu cao, tuy nhién nhiéu nghién ctru in vitro quansat thiy TEVp nhin
biét 1 trinh tu cit khong dic hiéu & déu C cta chinh n6 sau vi tri 218 va phan cit protease ndy
thanh 2 phan doan nhung véi higu suat thap [11]. TEVp tai to hop khi biéu hién trong E. colitheo
li thuyét c6 tiong rong phani (MW) 27 kDa, dng nay c6 hat tinh manh, va sau khbi cit boi
chinh n6 tao ra phan doan TEVp c6 MW khoang 25 kDa va dang ndy c6 hoat tinh yéu hon. Biéu
nay ghi thich i sao khidién di TEVp trén gel polyacrylamide 12,5 %éakiién 1 bing protein c6
MW khoang 25 kDa va it bang protein c6 MW khang 27 kDaTrong nghién ctru nay ching vi
khuén E. coli BL21 (DE3)duoc hra chon 1a \at cha cho béu hién genTEVp Theo cong é caa
Parks TD va éng sr 1995 [8], TEVp béu hién & vi khuin c6 thé tdn tai ¢ ca trang thai hoa tan va
thé vii. Tuy thupc vaodiéu kién cim ing, giaidoan sinh tiréng aia € baokhi cam img ma krong
protein hoa tan hay &wui chiém wu thé. Giai doan mwn cia pha sinh trong cho héu qui hoa
tan cao bin. Trong di gia tri ODeoonm dich nudi céy truede cam tng (tr 0,3 - 0,6) thiy gia ti OD
dat 0,6 hit dau cam tng cho hu qui hoa tandt hon. Trong M dung nghién ¢u chlng toi fra
chon ra 3 yu t: nhi¢t do, thoi gian va ong do chit camng IPTGdé ti wu héasy biéu hién cia
TEVp. Két qua nghién &u anh hrong aia nhit do, ndng do IPTG va thi gian éim ang ©i s
biéu hién acia TEVptrongE. colidugc thé hién ¢ hinh 3.

E.coli 6 tte sinh twong ¢ dai nhiét do tir 4 — 37°C. Nhiét d6 anh hudng rat 16n téi trang théi
biéu hién va s6 lugng ctia protein tai to hop. Két qua cua chung t6i cho thiy, nhiét d6 nudi dy thap
ti I¢ protein hoa tansh hon. G cac nhét ¢ 18 °C, 30°C va 37 °C (hinh 3A) khi ém ung i
IPTG déu xuit hién hing TEVp Wi kich thrdc 25 kDa va 27 kDaKét qua nay ph hop véi cac
nghién ciru ciia tac gia trude [2]. Tuy nhiéng 18 °C lugng protein hoa tan thiirgc nhiéu hon so
Vi cac nhét do khac va chim khaing 90 % proteindng $. O 30 °C ti I¢ protein tai t6 hop &
dang thé vii va hoa tamuon tmg 1a khoang 40 % va 60 %hinh 3A). O 37 °C lugng TEVp lai ton
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tai t6i 90 % & dang thé vui. Nhu vay nhiét do thich hyp biéu hign TEVp ding hoa tan la 18C.
Nhiét d6 nay dugc chon cho cac nghién ctru ti€p theo. Do dieu kién khong cho phép nén ching toi
chua kiém tra & c4c diéu kién nhiét do khac nhu 20, 25 °C.

Thoi gian cam tng boi IPTG 14 yéu t6 anh hudng rat 16n toi ham lugng va trang thaibiéu
hién cua protein tai t6 hop. Do d6 chung t6i khao sat anh huéng cua yéu t6 ndy dén su biéu hién
ctia TEVp. Té bao duoc cam tmg ¢ diéu kién 18°C, 0D 14 0,6 va 1 mM IPTG,sau d6 thu nfu tai
cac thoi diém 15 gio, 20gid va 24 gid sau cam tng. Dich té bao dwoc bién tinh va dién di trén gel
polyacrylamide 12,5 % (hinh 3B). éKqua dién di cho thay lvong TEVp ting dan theo thi gian
nudi cdy, dat cao nlit & 24 gid sau ém ng. Chiing t6i ciing khao sat 1 s6 thoi diém thu mau khac
va nhén thiy, sau 3gio cam ung luong enzyme K hién rat thip, sau &id thu dugc luong nie,
tuy nhién sau 28io thi krgng enzyme thduoc giam dang K so voi thoi diém 24 gio (hinh anh
khongtrinh bay & day). Diéu nay c6 thé 1a do thoi gian nudi cang lauysdan dén can kiét ngubn
dinh drdng va khang sinkhon loc... 1am cho vi khén bi roi vao phasinh truéng suy giam, dan
dén hiéu qua biéu hién < giam. Thoi gian ti wu cho biéu hién TEVp duge xac dinh 1a sau 24 gid

saucdm Ung.
5
-
= .
=

Hinh 3 Két qua ti wu diéu kién biéu hién TEVp trong vi khidn E. coli.

(A) Két qua khao satanh hrong aia nhigt do toi kha ning hoa tan@a TEVp.DC 1: Thang protein chn;
DPC 2, 3: @n, dchndi sau ém tng 18°C; BC 4,5: ¢n. dch nbi¢ 30 °C; BC 6,7: @n, dch nbig 37 °C.
(B) Két qua khao sat & anh hrong aia thyi gian Gim tng t6i sy biéu hién cua TEVp. DC 1: thang protein
chuin; BC 2, 3: @n, dch ndi sau cam iing 24 gb; BC 4,5: @n, dich ndi & 20 giy; DC 6,7: dch ndi, can & 15
gio; DC 8: miu khoéng éam ung IPTG. (C)Két qua khio sat & anh hrong aia rong do IPTG i kha niang
biéu hién va tinh tan ga TEVp.DC 1: miu khéng ém tng IPTG;DC 2: thang protein ctin; BC 3, 4: @n,
dichnéi & 1 mM; DC 5,6: én, dichndi 6 0,7 mM;DC 7, 8: @n, dichndi 6 0,4 mM;DC 9, 10: &n, dichnbi
¢ 0,1 mM.
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Tiép theo ching t6i kiém tra anh hudng ciandng dé IPTG dén hiéu qua va trang thai biéu
hién ciia TEVp tai t6 hop. Két qua thé hién trén gel polyacrylamide 12,5 % (hinh 3C) cho ty
TEVp khi bu hién ¢ 18 °C sau 24gio> cam ung Wi IPTG & cac mng do 0,1 mM; 0,4 mM;
0,7 mM va 1 mM c6 muc do va trang thai biéu hién khac nhau. TEVp ton tai & dang hoa tan & tat
ca cac mngdo IPTG khao sat va dat cao nfit & 0,7 mM. O 0,1 mM IPTG, TEVp ciing duoc biéu
hién mt lwong trong di 16n. O ndngddé 1 mM IPTG trong TEVp thuduoc ¢ dang hoa tan 1 it
nhat. Do \ay ching t6i tra clon nbng do 0,7 mMdé cam &g biéu hién protein nay trong cac thi
nghigm tiép theo.

Dua vaocac két qua khao sat trén chang téita cton didu kién biéu hién t6i wu cho TEVp tai
t6 hop & 18°C, mngds IPTG1a 0,7 mM va thi gian cim uang |a 24gio.
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3.4.Két qua tinh ché TEVp

Proteinduoc tinh ct theo phwong phap tu nhién (Native Conditionsyir dung hé théng tinh
sach Probond Nickel-Chelating Resin (Invitrogen). Quiyth tinh sach dugc mé & trong pfn
phurong phap nghiéni . TEVp tai to hop duoc diy ra khoi cot boi dung dch dém chira 300 mM
Immidazole. Chiing t6i thu dugc 7 phan doan, mdi phan doan 1 mL, sau do dién di kiém tra trén
gel polyacrylamide 12,5 % (hinh &ét qua cho thdy TEVp thu dugc cao nlat & phandoan 4 va 5.
Hai phandoan naydugc thim tich trongdém (50 mM Tris-HCl pH 7,5; 1 mM EDTA; 5 mM
DTT) sau d6 dinh lrong bang phuong phép Braford. TEVp tai t6 hop sau tinh ch c6 rbng do 1a
430 pg/mL.
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Hinh 4 Két qua tinh cké TEVp.

bC 1: Dich turoc tinh cte; PC 2: Dich chiy qua ét; BC 3-9: cac phadoan khac nhaui@ dchday TEVp
tai 10 hop qua 6t sic ki ai lyc; BC 10: Marker protein.

KET LUAN

Chung t6i dd tach dong va gi trinh tr thanh cdng gem3 hoa TEV proteaseo ngudn gde tir
Tobacco etch virus. GefEVp dugc thiét ké vao K thdng vector bdu hién pET-21(8)
(Invitrogen)dé biéu hién trong vi khin E. coli. Cac két qua khao sat cho thay diéu kién biéu hign
tét nhit dé tao ra TEVp dng hoa taa ¢ 18°C, mngds IPTG 0,7 mMva thu miu sau 24 gio cim
mg. TEVpduoc tinh ché bang cot ai luc Ni-NTA cho d¢ tinh sach cao, nongdd 430 pg/mL.
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ABSTRACT

CLONING, OVEREXPRESSION AND PURIFICATION OF RECOMBANT TOBACCO

ECTH VIRUS PROTEASE (TEVp) INEcherichia coli
Bui Thi Thuy Duong, Do Thi Hue, Vu Thi Hien, Mai T Linh, Dong Van Quyen
Institute of Biotechnology, VAST, 18 Hoang Quot, Weu Giay, Hanoi

"Email: dvguyen@gmail.com

One of the challenges for recombinant protein teldyy is the expression and purification of

recombinant proteins in host cells; certain prateire not expressed or expressed in the inactive
forms which do not have their desired biologicaidtions, even toxic to their hosts. To overcome
this drawback, the target protein is usually exgedsas a fusion protein in which target protein was
fused to other protein such as thioredoxin (TRX)t&hione G-Trans (GST), NusA, Maltose
binding protein (MBP), histidine (His), etc. Howey¢he fusion protein would cause a limited
application of recombinant protein as it may cdats® negative/positve results of diagnostic kits,
allergy when they are used as pharmaceutical ain@cTherefore, the fusion protein should be
removed from the target protein by treatment wikbctfic protease. Due to the high specificity, TEV
protease (TEVp), a protease from Tobacco Etch \(if&d/), was selected for this purposes. Gene
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encoding for TEVp was amplified by RT-PCR, clonetbithe expression vector pET21-a(+) to
yield recombinant plasmid pETEVp and then transémninto E. coli strain BL21 (DE3) to
overexpress the target protein. The results inglitat, recombinant TEVp expressed as insoluble
form at temperatures of 37, 30 and°Z5 but at 18C it exists mainly in soluble form. Optimal
conditions for the expression of recombinant prateiave also been determined. Recombinant
TEVp was successfully purified by Ni-NTA affinithmomatography column under native condition
with high purity and showed specific activity te gubstrate.

Keywords E. coli, Tobacco Etch Virus (TEV), TEV protease.
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