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TOM T A T 

Lnmbrokmasc la nhung chuoi polypeptide don giau asparagine hoac aspartic acid, rSt it proline va lysine, khSng chiia fli^nh phSn 
ducmg, dug'C xfip v ^ loai serine protease ki^m gifing tiypsm. Lumtookmase dugc xenj Ik thuoc tan huyet khdi d|c hieu, c6 the dirijc 
sii dimg lam thuoc uong vi n6 co th6 dugc h ^ thy tii rapt vio mau va hoat hoa h? ttiSng thiiy phan fibrin ngi sinh. Trong nghien ciiu 
Diy, geoe ma h6a Lumbrokmase tii loii giun Lumbricus rubellus (AB045720) trSn GenBank dirge t6i iru hoa codon. Gene Ik c6 chiia 
747 bp, ma h6a cho 238 amino acid. Gene dugc tao d6ng Uong vecbir pET22b(-^) va b i ^ hien trong E. coli BU1 CDE3)pLysE, binjc 
diu c6 hoat tinh thuy phM fibrin cao so voi chuan plasmin (Sigma). Sau cam (ing IPTG 1 mM, xuat hi?n bSng protein chiSm d&i 92% 
protem torig s6 va tang dan 6 cic thai gian cim iing kh4c nhau vi d?t cvc dai d 6h sau cam iing. Nhan dang Maldi-Tof di khing djnh 
protem bifiu hien chuih la Lumbrokmase. Day la ca so khoa hpc di t i ^ t^c tfli uu cfing nhir nghifin ciiu quy trmh tinh s?ch 
Lumbrokmase tii to hgp dat nang suit bieu hi^n cao nhat ling dyng vao sin xu^ thu6c chong tic nghen ta^h miu. 
Tir khoa: Bieu hi?n, fibrin, Lumbricus rubellus, Lumbrokmase, plasminogen. 
MdDAU 

Lumbrokiriase (LK) du^c xlp v^o logi serine protease kiem giong trypsin. Tuy nhi§n, chung gidu asparagine vd aspartic 
add so vol cAc serine protease khSc da bifit. Lumbrokinase tach ra ti> giun dit disac dung d l dieu trj tac nghen mgch 
mau vd b?nh tim mgch (Jin ef al., 2000). L^n dau tiftn n6 dirge tdch chilt vd dgt tdn ia Lumbrokinase b6i Mlhara (Mihara 
ef al., 1989). Lumbrokinase Id mOt nhom cdc enzyme thuy phan protein c6 khli lu^ng phan tir -25-32 kDa (Cho ef al.. 
2004a) bao gim cdc yeu t6 hogt h6a plasminogen va plasmin (Matsuba, 2004). Cac nhd khoa hpc dd chi>ng minh ring 
cdc enzyme ndy c6 th i si> dyng Idm thuoc uing thay thi mat s6 thulc chira b^nh tim mgch r t̂ flat trfin thj tniimg hi§n 
nay nhu urokinase vd tPA (Yan efa/., 2010). 

Trin th i g\ii\ dd ed nhieu nghi&n ci>u ve enzyme Lumbrokinase, mSt s l nghien ci>u gin day cho rang cdc enzyme thOy 
phdn fibrin c6 th i h6a tan cyc mdu dong vd hgn chl duge khd ndng vdn cyc (Jin ef at, 2000, Dong ef al., 2004). Tuy 
nhign, hlu hit cac nghien cuu diu di vdo tach chilt, tinh sach, ddnh gid tinh chat ly hda vd i>ng dyng Idm sdng cua 
enzyme thdy phdn fibrin tir giun di t Lumbricus rubellus, Lumburcus bimastus, Eisenia fetida hogc E. andrei (Hu et ai. 
2004, Yuan et al., 2006, Yan ef al., 2010). Bin cgnh do m$t so cdc tdc gid da bilu hign Lumbrokinase tdj t l hg'p ̂ n g E. 
coli, Pichia pastoris... viri nang suit bilu hi§n Idid cao vd hogt tlnh dgt tCr 30- lOOU/ml {Xu ef a/., 2010; Li, ef al., 2012). 
Trong nghien cCru ndy, chOng t6t tiln hdnh bilu hi$n gene ma hda Lumbrokinase tCr L. rubellus c6 md s6 trdn Genbank 
(AB045720) dd du-oc t i l u î codon hoa nhdm myc didi tgo chung vi sinh vgt tdi to hg^ c6 kha nang sinh ting hgp 
Lumbrokinase cao, i>ng dyng ldm nguyen ligu thulc chu'a b$nh t ic nghen mgch mau. 

NGUYEN Lieu VA PHlfQNG PHAP 

Nguyin lifu 

E>oan gene ma hoa protein LK da nhdn d6ng frong pUC57 {pUC57LK). Vector pJETI .2/blunt (Fermentas, My) dirge 
dOng d l tach d6ng gene ma h6a Lumbrokinase 6 E. coli chung DHIOB (Invitrogen, My) Vector pET22b(+) (Novagen, 
My) dirge dung d l bilu hien protein tdi to hgp a BL21 (DE3)pLysE (Invitrogen. My). 

Hoa chat 

Cao nim men, peptone (Sigma, My); Ndel vd Xhoi, T4 ligase, Taq polymerase va GeneRuIer™ Ikb DNA Ladder dirge 
mua tir hang Femientas (Lih/a); IPTG (Biobasic, Canada). Moi dugc thilt k l dga vdo trinh ILF CDNA ciia LK dS c&ig bo 
trin Genbank sau khi da t l i u'u codon. 

pP_LK_F:5'-GGCGGATCCCATATGATTGCTGGACCTG-3' 

pp_LK_R: 5- GCCTCGAGrrTGTCTTTAGGGTTATC-3' 

PhiPomg phdp 

Thiet ki vector nhdn dong 

Gene Ih dirac khuich dgi ti> khuOn pUC57LK bdng phuwng phap PCR vd'i cac cgp mli dgc hi§u tu-ong Crng: pP_LK_F 
vd pP_LK_R d l thilt k l chdn vdo vector pJETI .2/blunt viri chu trinh chgy PCR: 95°C/1 phut, 30 chu ky (92''C/1 phut, 
52"C/45 gidy, 72°C/45 giay); 72°C/10 phtit; 4°C/«. Sau dd, cdt sdn pham PCR ti> khuon pUC57/LK vd vector pJET1.2 
bing blunting enzyme sau dd lai vdo bdng enzyme ligase T4. Hon hgp tgo ra du-cc du-a vao t l bdo kha biln £ coli 
DHIOB (Invitrogen) theo phuang phdp sic nhiet de tdch dong plasmid pJETI 2 tai to hgp chua dogn gene md hoa 
Lumbnakinase (pJETI .2/LK). 

Thiet ki vector bleu hi^n 

Cat pJETI 2/LK bing enzyme Xhoi vd Ndel Sdn pham du-gc tinh sgch ti> gel 0,8% agarose Vector bilu hl$n 
pET22b(+) cung dugc xu iif tuong tu bdng hai enzyme do va dugc tmh sach ti> gel 0,8% agarose, Hai san pham cdt 



I • hJino enzvme T4 ligase, sau do, hon hop tgo ra dugc dua vdo t l bao khS bien £. coli DHIOB (Invitrogen) dft 
'^•'S ddraptomid pET22b<+) tai to hgp chua dogn gene ma hda Lumbrokinase (pET22fri-LK). 

Biiu hi$n 

S u 6 gS iti6i 'cly cdrn'ihig bdng ly tam 8000 vong/phiit trong 10 phtit. 

Tinh sach LK tai to hgp (rLfQ 

i . V d l m ! " t l S ^ T l t e ^ i u dd'di^^fi^'bdTg^dung dkJi'6 M"gua vd tinh sach'theo phuang phdp Hybrid nhir 
hudng din cua he thing tlnh sgch ProBond™ Nickel-Chelating Resin (Invitrogen). 

K^T QUA V A T H A O LUAN 

Thilt k l vector nhan ddng 
Gene ma hoa LumbrcikinasG dugc khuich dgi tu khudn plasmid pUC57LK bdng phugng phdp PCR v6i cdp m6i d̂ c 
hiiu pP_LK_F va pP_LK_R. San pham PCR tren gel agarose 0,8% th i hi#n mgt bang duy nh§t cd kich thud'c phdn tii 
phil hgp vdi ly thuyit 747 bp (Hlnh 1 A). 

*-2974 5493-* 

<-750 
*-500 
«-25D 

Hlnh 1. Dl̂ n dl do sin phim PCR (A); Dl#n dl d6 sin phSm cat pJET1.2/LK (B); Ql̂ n dl db san phim cat pELK (C); Dî n dl di 
sin phim PCR tir khudn pELK (D) 

Sdn pham PCR dugc chdn vao vector nhdn dong pJETI .2/bunt, hinh thdnh plasmid tdi to hgp pJLK vd biln ngp vdo £ 
coli DH5a bing phuang phdp sic nhiit. Cdc khuan lgc dugc nuoi cay d l tdch plasmid. Plasmid tdi t l hgp c6 kich thirdc 
Id'n han pJET1.2 do ddcd khd ndng mang gene chdn (khong din so li§u). DNA ngogi lai dugc Uiilt k l hai diem cit A/del 
vd Xfiol a hai diu. Sdn pham d t plasmid tdi to hgp bang Wdel vd Xhoi cho m t̂ bang DNA tugng irng vd'i kfch thu'dc 
cLia gene Ik (747 bp) vd mgt bang tuang iing v6i kich thu-dc cua pJETI 2 (2974 bp) (Hlnh IB). Nhu v§y gene Ik fli 
dugc nhdn ding trong pJET1.2 

Thilt ke vector bi lu hifn 

PJET1.2/LK vd vector pET22b(+) dugc cdt v6i Wdel vd Xhoi vd tinh sgch bang krt Agarose Gel Purification. Gene lit saa 
khi dugc tinh sgch se dugc chdn vdo vector pET22b(+) bang enzyme ligase T4. Sdn phim lai dugc biln ngp vdo £ coll 
DH10B vd chgn ddng Cdc plasmid tdi t l hgp sau khi chgn ddng dugc cdt kilm tra bang Ndei vd Xhoi. Dong plasmid 
pELK (Hinh IC, gilng 1) cd hat bang DNA, mot bdng co kich thudc khodng 5493 bp va mOt bang c6 kich thudc khodno 
747 bp (lln lugt tuang ung vdi kich thudc vector pET22b(+) vd gene Ik). Kit qua kilm tra PCR vdi khuin plasmid tdi l i 
hgp cung cho thiy sdn pham PCR dac hifu vdi mOt bdng kich thudc khoang 747 bp tuang iJng vdi dogn gene Ik cti6n 
vdo (Hinh ID, gilng 1). Plasmid pELK sau do dugc dgc trinh tu d l kilm tra cau tnic bieu hiin trudc khi bilu hifn trong 
Eco//BL2f(DE3)pLysE. 

Kltquddgchinh ti/pELK cho thay cdmOtbp ba kltthOcTGA (1) ciia vector nam sau duii 6xhls. Trong qud trlnh djdi 
md, su djch ma se kit thiic khi gdp bg ba kit thiic, do do protein tao thdnh se mang duoi 6xhis. Dilu ndy se rit ttiudn W 
cho vifc tinh sach protein tdi t l hgp khi bilu hifn trong E. coli BL21. Si> dyng phin mim DNAstar phdn tich cho kl t^d 
dogn gene Ik co chieu dai 747 bp, ma hoa cho pratein gom 249 amino acid, c6 trinh tu tuang dong 100% vdi gene mS 
hda cho Lumbrokinase da dugc dang ki trong GenBank (AB045720). Clu true bilu hifn cua pELK da diing khung dpc 
nhir tinh todn ban dau (Hinh 2), dii diiu kifn de dua vao bilu hiin trang E coll BL21 n3E3)pLysE. 
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AGATCTCGAT 

GRAATAATTT 

TGAATTCCCG 
AACGACCGTT 
TGGGTGAACA 
CGAAGATTAT 
GATATCAflCG 
CGGGCTGGGG 
CACCACGAAT 
GATAACACCG 
GCAGCGGTAT 
TTATTCCCGC 

GCACCJtCCBC 

CCCGCGAAAT -nuiTafnacT (aCMTAGGG raxTTfiWatfi 
Y 4 U tfi d i ^ u k h i e n T7 

TGTTTAACTT TAAGAAGGAG ATATACAIAT GATCGTTGGC 
Bi4m c S t Ndel 

TGGCAAGTCA GCGTCCGCCG CAAATCAAGC GATTCTCATT 
GGGTGGTTTG CGCAGCACAC TGTATGCAGG GTGAAGCACC 
TGATCGTAGT GCAGCTTCCA CCGTCCGCCA AACGCATGAT 
AACGCGAATA CCCTGGAAAA TGACGTTAGT GTCATTAAAA 
TGGGTCCGAT CTGCGCACCG GATCCGGCTA ATGACTATGT 
TACCATTAAC AGCGGCGGTA TCTGCTGTCC GAATGTGCTG 
CAATTTTGCG AAGATGTGTA TCCGCTGAAC TCCATTTACG 
GCGGTAATGA TCGCGACTCA TGTCAGGGTG ATTCGGGCGG 
TTTCTCTCTG ATTGGCATCG TCTCTTGGGG CATCGGTTGT 
GTCGGCTTTC ATGCTGCGTG GATTACGGAC ATTATTACCA 

B: 
C*C°UXaCT GAGATCCaSGC TGCTAAOUa GCCCGAAAGG 

CGGMEMCAA TTCCCCTCTA 70 

tl> y^u tS kkt thiic . 
AATAACTAGC ATAACCCCTT GGGGCCTCTA AACGGGTCXT GAGGGGTTTT 

Hinh 2. Tiinh t̂ r nucleotide v4 amino add suy dlin doan gene ma hoa 

GGTATTGAAG CGCGTCCGTA 140 

TTTGCGGCGG TAGCATTATC 210 
GGCACTGGTT TCGCTGGTCG 280 
GTGGACTCCA TTTTTGTTCA 350 
CCTCCGTCGC CATTACGTTC 420 
TTACCGTAAA TCACAGTGTT 4 90 
CGCTACGTTA CGCTGARCGT 560 
ATGACATGAT CTGCGCATCA 630 
TCCGCTGAGC GTTAAAGACG 700 
GCGAGTGGTT ATCCGGGCGT 770 
ACAACCTCG& GGCTGCTGCC 
.4in c 3 t Xhoi fiuoi h i s 
AAGCrGAGTT aCCGCTGAGC 91Q 

TTG 963 

Lumbrokinase 

Bilu hifn LK tdi to hgp 

Sau khi c lu tnic bilu hifn da kilm tra diing khung dpc. Plasmid tdi t l hgp pELK dugc biln ngp vdo E. coli 
BL21(DE3)pLysE theo phuang phdp soc nhift tgo thdnh cdc dong tai t l hgp pELK. Tien hanh t l i uu hoa cdc dieu kifn 
bllu hifn: nhift df. ndng dO chat cdm img iPTG vd thdi gian thu mlu ciia chiing tdi t l hgp sinh tong hgp Lumbrokinase. 
Kit qua cho thdy. dilu kifn t l i uu bllu hifn LK Id d ST'C, 1 mM IPTG vd sau 6 gld cdm ung. Kit qud difn dl protein 
Bng s l cua cdc mlu te bdo sau khi dugc cam i>ng bing IPTG g hinh 3A thiy xuit hifn m t̂ bdng protein co kich thudc 
phdn h> khodng 35 kDa (gilng 3) so vdi mdu t l bdo chl chi>a vector pET22b(+) khong mang gene Ik (gieng 1). vd miu 
te bdo khong dirge cam iing IPTG (gilng 2). Si> dyng phin mem phdn b'ch s l llfu Dolphin 3D phdn tich muc df bieu 
hifn ciia protein tdi to hgp rLK dgt 91,4 % protein tong s6 (khing din so iifu). 

•(-66 
<-45 
•*~35 
«-25 

«-18 

«-14 

Hinh 3 Dien dl d6 SDS-PAGE protein (1: Pmtein ting s6 t l ^^^„^^ 4 Qi^„ ^i d l san phim tinh sgch protein (1: 

^r^*fi ' . ^ J j ^ ^ . I ^ ^ S S ^ ^ n - ^ F ^ I n h ^ ^ l ^ " ^ Dich protein tnrdc khi l in eft; 2-5 : Potein hnh sgch ir 
gene//: tai ttidi didm 6 gio-sau cam ung 2: Protein bieu hien d : [:. , .• ^ < u . . ^ /r- . %\ 
Ogid: 3 Protein bi4u hif n d 6 gid sau cdm dng IPTG; M- cacphandoantu l-t; M: Mariner (Femientas)) 
Marker (Femientas)) 

Hlu hit protein tdi t l hgp dugc bilu hifn ir E.colib dgng the vui khdng tan. rLK dugc thiet k l gan them 6 histidine d 
diu N, vi th i . protein tdi t l hgp c6 th i Unh sgch bdng eft sac ky di igc mgt cdch d i ddng. ri.K dugc tinh sgch theo 
phuong phap Hybrid nhu hudng din cua h i ttilng tinh sgch ProBond™ Nickel-Chelating Resin (Invih-ogen). Sau khi 
sgch, LK tdi t l hgp co dg tinh sgch cao (Hinh 4, gieng 3,4.5). 
Xu hudng bieu hifn protein tai t l hgp d the vui trong t l bdo £ coli khd phi biln. Kit qua nghien cuu cua chung t i i cung 
phii hgp vdi mft s l nghiin CLPU trin th i gidi. Xu vd cgng sg (2010) da thilt k l vd bieu hifn thdnh cing doan peptide 
thuin thyc cua gene LK PI239 trong E. coh Tdc gid da nhan dbng vd dua vdo vector bieu hien pET22b(+). 
Lumbrokinase tai to hgp da dugc bilu hifn d dgng th i vui (Xu, eta/., 2010). Li vd cing sg (2012) cho ring khi bilu hifn 
gene CST1 tu Eisenia febda, CST1 dirge bilu hifn dudi dgng th i vui hong E coli BL21{DE3). Khoi lugng phdn ti> oia 
CST1 tdi to hgp 25 kDa vd Lumbrokinase tai t l hgp dugc khang djnh Igi bdi phdn tich Westem Blot. Pratein CST1 tai to 
tinh sgch cd df sgch dgt 95% va hifu suit tinh sgch han 50% (Li, ef a/., 2012). 

Rotein tinh sgch cd kich thudc phan tii 35kDa dugc cat ra, logi thuoc nhuim vd thuy phan bing tivpsin. Cac thdnh 
phin peptide cua dung djch Uiuy phdn dugc phdn tdch theo dien di hai chleu. Kit qua ghi phi khii LC-MS/MS va pho 
TOF MS tgi phut 18.2. Phin mem BioAnalystQS nhgn bletvd chgn ion phantCrco gia tri m/z 704,189 d l idm MS iientijc 
trong 3 giay (Hinh 5). 
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Toan b f p h i MS/MS ttiu ducrc b> phdn tfch nano LC-
MS/MS cua protein tim k i l m tong h g p b i n g p h i n m i m 
Mascot V 1.8 tren NCBInr. K i t qua phdn tfch t i t ca cdc 
p h i MS/MS t r i n c a s d dft l i f u NCBInr da d i i ra 28 ttjnh 
t u pro lan khdc nhau cd diem so tnang tim k i l m bang 
Mascot Idn h a n > 57 dam bdo s u b j o n g d i n g cua cdc 
p h i Uiyc ngh i fm vd IJ ttiuylt cd ^ nghTa p < 0.05. 

K i t qua Hinh 5 cho ttiiy dogn p h i vdi ghi chi i 
DSCQGSGGPLSVK Urang u n g v m ttinh ti,r axit amin: 
Asp Ser Cys Gin Giy Ser Gty Giy Pro Leu Ser Val Lys 
hoan todn g i i n g vd i ttinh h / axit amin suy dien cua gene 
ft tfr vj ttt nucleotide 544 d i n 583 (sau ATG): 
ACTCATGTCAGGGTGATTCGGGCGGTCCGCTGAGC 
GTTA/W. K i t qua BLAST ttin ngan hdng Genbank cOng 
cho ttiay protein b i l u h i f n cd s u t u a n g dong Idn n h l t vd i 
f i n h t y gene md hda LumbnAinase t u L rubellus co ma 
s i ttin Genbank gi1236194. N h u vay cd B i l khang i^nh 
protein b i l u h i f n chinh Id Lumbrokinase. 
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Hinh 5. K i t qud dpc trinh tg MALDI TOF kh i ) [ r i i l d i n g 
v | cua c h u l i peptide DSCQGSGGPLSVK 

K t T LUAN 

Chiing t i i dd ttiilt k l b i l u h i f n ttidnh c6ng Lumbrokinase tdi t l hgp d E. cdi. Lumbrokinase tai t l hgp sinh t i n g hgp cao 
n h l t tir chflng E. coS BL21{DE3)pLysE d ttidi gian n u i i d 37 'C , sau 6 g i d cam u n g IPTG d n i n g d f 1 m M . Protein tdi l i 
hgp cd mirc d f b i l u h i f n cao dat 9 2 % so vdi protein t i n g s i . Lumbrokinase tdi to hgp d u g c t inh sgch bdng e f t di \\jtc 
Ni -Resin cd h i f u s u i t tinh sgch dat 52%. Nhan dgng Maldi- Tof cho t h i y protein b i l u h i f n c6 sg t uang d i n g cao viM 
gene ma h6a Lumbrokinase c6 ma s i Genbank gi1236194. 

Ld i cam (yn 

Cdng trinh dugc dive hidn vii ngudn Idnh phi hdtn^rtCr thuong trinh'NghlSn ci>u phdt Iriinvd Ong dvng cdng nghd Snh hgc'. B^l^ma 
hqc vd Cdng nghd. mi doan 2012 - 2014 (dd M/ 'Nghien ciru quy trinh cdng ngh$ sdn xuit Lumbrokinase tdi t6 hgp ldm thu6c phdng 
chSng tSc nghSn m^ch mdu"). 
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CLONING AND EXPRESSION OF LUMBROKINASE GENE FROM EARTHWORM 
LUMBRICUS RUBELLUS IN ESCHERICHIA COLI 

Bui Phuong L inh , Chu Th i Hoa. Do Th i Tuyen, Ly T h i B i ch Thuy , Quyen D inh T h i * 

Institute of Bmtechndogy. VAST 

Lumbrokinase (LK) are single polypeptide chains nch in asparagine or aspartic acid but low in proline and lysine. The ratzymcs 
classified as trypsin-like serine protease do not contam sugar components. Lumbrokinase have been studied as a specific 




