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NHAN DONG VA BIEU HIEN GENE MA HOA LUMBROKINASE TU GIUN DAT
LUMBRICUS RUBELLUS TRONG ESCHERICHIA COL!

Bui Phiromg Linh, Chu Thi Hoa, D3 Thj Tuyén, Ly Thi Bich Thity, Quyén Binh Thi
Vign Cong nghe sinh hoc, Vign Han tam Khoa hoc va Cong nghé Viét Nam

TOM TAT

Lumbrokinase 12 nhimg cludi polypeptide dom gidu asparagine hoc aspartic acid, rit it proline va lysine, khéng chiia thinh phin
duémg, duqc xép vio loai serine protease kidm gidng typsin. Lumbrokisase duge xem 13 thubo tan huyét ks dic hidu, o8 thé dge
sir dung lam»lhuoc udng vi né c6 the duge hip thy tr rudt vio miu va hoat héa hé thdng thiy phan fidrin ndi sinh. Trong nghién ciu
ody, gene ma bbe Lumbrokinase w lodi giun Lumbricus rubellus (AB045720) trén GenBank dugc t6i wu héa codon. Gene lk 6 chita
747 bp, mi hoa cho 238 anino acid. Gene duge tao dang trong vector PET2Zb{+) va biéu hign trong £. coli BLZ1(D3)pLysE, buée
©6 hoat tinh thiiy phén fibrin cao so visi chuin plasmin (Signa). Sav cim Gng PTG 1mM, xuit hi¢n bing protein chiém dén 92%
pmt:&n lo}:ﬁg sélvi tAng déin & céc thdi gian cdm Ung khic nhau vA dat cyc dai & 6h sau cam tmg. Nhin dang Maldi-Tof 43 khing dich
protein b,m lnéx} chinh la Lumbrokinase. Pay 1a co s& khoa hoc & e t5i w cfing nhir nghién ciru quy trinh tinh sach
Lumbrokinase i t6 hgp dat ning suit bi¢u hign cao nbit img dyng vio sin xullt thubc chéng thc nghén mach mAy.
Tir khoa: Bidu hitn, fibtin, Lumbricus rubellus, Lumbrokinase, plasminogen.

MO DAU

Lumbrokinase (LK) duoc xép vao loai serine protease kidm gidng trypsin. Tuy nhién, chang gidu asparagine va aspartic
acid so vdi cA¢ serine pi khac da bidt. L i tach ra tir giun G4t duoc ding dé didu tr tic nghén mach
mau va bgnh tim mach (Jin et al, 2000), LAn d3u tién no dugc tach chidt va dat tén 1a Lumbrokinase boi Mihara (Mihara
el al., 1989). Lumbrokinase I& mdt ahom cac enzyme thiry phén protein c6 khéi lrgng phan ti ~25-32 kDa (Cho et al.,
2004a) bao gém cdc yéu t6 hoat hda plasminogen va plasmin (Matsuba, 2004). Cac nha khoa hoc da ching minh ring
cic enzyme nay co thé st dung lam thudc ubng thay thé mot s6 thude chira bénh tim mach rit dat trén thy rwémg hign
nay nhir urokinase va tPA (Yan et al,, 2010).

Trén thé gidi 85 c6 nhiéu nghién ctru v& enzyme Lumbrokinase, mt sb nghién céru gin day cho réing céc enzyme thay
phan fibrin co thé hda tan cuc mau ddng va han ché duge kha néng vén cuc (Jin ef al,, 2000, Dong ef al., 2004). Tuy
nhién, hau hét cac nghién ciru déu di vao tach chiét, tinh sach, danh gia tinh chit Iy hoa va &ng dyung 1Am sang cla
enzyme thdy phan fibrin tir giun ddt Lumbricus rubellus, Lumburcus bimastus, Eisenia fatida hoéc £. andrei (Hu et al.,
2004, Yuan et al.,, 2006, Yan et af, 2010). Bén canh do mot sé cac tac gia da bidu hign Lumbrokinase tai tb hgp trong E.
coli, Pichia pastons... vi nang sult bidu hin kha cao va hoat tinh dat tir 30- 100U/ml (Xu et al,, 2010; L, of al., 2012).
Trong nghién cGu may, chung t6i tién hanh bidu hién gene ma héa Lumbrokinase tir L. rubslius c6 ma sé trén Genbank
(AB045720) da duoe t5i wu codon héa nhdm myc dich tao chung vi sinh vat tai t& hgp o6 kha nang sinh téng hop
Lumbrokinase cao, (°ng dung [am nguyén ligu thude chira banh tic nghan mach mau.

NGUYEN LIEU VA PHIFONG PHAP

Nguyén ligu

Boan gene mé hoa protein LK da nhan déng trong pUCS? (pUCS7LK). Vector pJET1.2/blunt {Fermentas, My} duoc
ding @& tich ddng gene m3 hda Lumbrokinase & E. coli ching DH10B (Invitrogen, M§) Vector pET22b(+) (Novagen,
My) drge dung dé biéu hién protein tai t hgp & BL21(DE3)pLysE (Invitrogen, My).

Héa chét

Cao ném men, peptone (Sigma, My); Ndel va Xhol, T4 igase, Taq polymerase va GeneRuler™ 1kb CNA Ladder durgc

rmua tir hing Fermentas {Litva}; PTG (Biobasic, Canada). Mai duor thiét ké dua vao trinh tr ¢DNA cla LK 88 cong b
trén Genbank sau khi da t8i Ly codon.

pP_LK_F: 5-GGCGGATCCCATATGATTGCTGGACCTG3'
pP_LK_R: §'- GCCTCGAGT TTGTCTTTAGGGTTATC-3'
Phwong phap
Thiét ké vector nhin déng

Gene fk droc khuéch dai tir khudn pUCS7LK biing phuong phép PGR vo1 cac cap méi dac higu twong rng: pP_LK_F
va pP_LK_R 68 thiét ké chen vao vector pJET1.2/blunt voi chu trinh chay PCR: 95°C/1 pht, 30 chu ky {92°C/1 phot,
52°Ci45 gidy, 72°C/45 gidy): 72°C/10 phit; 4°Cle. Sau d6, cat san phém PCR tir khuén pUCSTALK va vectur‘pJET1.2
biing blunting enzyme sau 6 lai vao bang enzyme (igase T4. HBn hep tao ra duoc dua vae t& bao kha bién £ col
DH10B (Invitrogen) theo phuang phap séc nhigt gé tach dong plasmid pJET1 2 t4i 1 hop chda doan gene mé héa
Lumbrokinase (pJET1-2/LK).

Thiét ké vector biéu hién

Cit pJET1 21K bang enzyme Xhol v Ndel San phdm duge tinh sach > gel 0,8% agarose Vector biéu hién
PET22b(+) cing duEe XU Iy twang ty bang hai enzyme d6 va duwee tinh sach tr gel 0,8% agarose. Hai san pham cit
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i enzyme T4 ligase, sau a6, hén hop tao ra duge dua vao l_é bao kha bién E. colf DH108 (Invitrogen) dé
mﬁ;ﬁﬁlﬁd PET22b{+} tai 5 hgp chira dogn gene ma hia Lumbrokinase (pET22b+LK).

Bidu hién

- coii BL24(DE3)pLySE mang vector t3i 1§ hop pELK durgo nudi cy gua dém & 37°C treng 5 mi méi trurémg
f;c;b;,gf: 1‘:).6"uglml(ampidlﬁn. Tir dich nuti ciy qua dém cy chuyén 1 mi sang binh 500 m chira 100 mi LB (éng cb
bd sung 100 ug/ml ampicifin, audi lc 37°C trong 3 gitr A& ODsw dat 0.5- 0.8. B3 sung chéit cam ong IPTG dén néng g3
cubi cing 14 1 MM va tiép tuc nudi léc 200 rpm & 37°C & cam ¥ng té bio tng hop protein i t5 hop. T4 bao duge thy
sau 6 gir nud! cly cam (mg: béing ly tam 8000 vang/phiit trong 10 phit.
Tinh sach LK tsi 6 hop (LK)

inh sach biang cdt sic ky & e Ni2* clia Invitrogen. Dich biéu hién LK dugc ly 1am 800D véng/philt trang 10
“;L(ud;gfh:':é ;?oo Té bgao sau 86 dugc pha bing dung dich 6 M guanidine va tinh sach thea phwong phap Hybrid e
:uvéng ‘dAn cla hé théng tinh sach ProBond™ Nickel-Chelating Resin (Invitrogen}.

KET QUA VA THAO LUAN
Thidt ké vector nhan dang

5 hoa Lumbrokinase dugc khuéch dal tir khudn plasmid pUCS7LK b&{lg phuong phap PCR véi cap mér dic
S LK_F va pP. LK R. San phim PCR brén gel agaroae 0,8% thé hign mot bing duy nhdi o6 kich thudie phan i

ohis hop véily thuyst 747 bp (Hinh 1A).
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Hinh 1. Bi¥n di a4 sén phim PCR (A); Din di 43 sin phdm cit pJET4.2LK (B); Dign di ab san phim cit pELK (C); Din di 8
san phdm PCR tir khudn pELK {D)

Sdn phim PCR durgc chén véo vector nhan dang pJETA.2/bunt, hinh thanh plasmid t&i 6 hop pJLK va bién nap vao E.
coli DH5a bing phuang phap sbe niat, C4c khudn Iac dirge nudi cAy dé tach plasmid. Plasmid tai t8 hp o kich Bueis
10 hon pJET1.2 do 86 ¢6 kha nang mang gene chén (khang dan 6 ligu). DNA ngoai lai duge thiét iké hal didm cht Nesl
va Xnol & hai dAu. San pham cdt plasmid tai t hop bling Ndel va Xhol cho mdt bing DNA tuong (rng véi kich thte
clia gene J (747 bp) vd mGt bang tong Umg véi kich thude clia pJET1 2 (2074 bp) (Hinh 1B). Nhir vay gene k &
duge nhén dang trong pJET1.2

Thiét ké vector bidu hign

pJET1.2ILK vé vector pET220{+} drge cit véi Ndel va Xhol va tinh sach blng kit Agarese Gel Purification, Gene /k sa0
khi Guroe tinh sach $& dirye chén vao vector pET22b{+) bing enzyme ligase T4. San pham lar duee bién nap vao E. cof
DH10B va chon dang Céc plasmid 14i t& hgp sau khi chon déng dwgc cét kiém tra bing Ndet va Xhol. Dong plasmid
PELK (Hinh 1C, giéng 1) c6 har bing DNA, mdt bang cd kich thudc khaang 5493 bp va mdt bang cd kich thudrc khod
747 bp (i3n luot krong vng v kich thudre vector pET22b(+) vé gene fk). Két qué kidm tra PCR w&i khubn plasmid i
hep ciing cho théy sén phdm PCR 84c higu véi mdt bang kich thede khodng 747 bp twong (mg voi dogn gene k chén
véo {Hinh 1D, giéng 1). Plasmid pELK sau d6 dwge doc Irinh ty 68 kidm tra ciu tric bidu hign tuee khi bidu hign trong
E. coli BL21{DE3)pLysE.

8t qua dgc trinh ty IELK cho thétly c mot bd ba két thie TGA (1) clia vector nim sau dudi 6xhis. Trong qué trinh dich
ma, sy dich ma s& k&t thac khi gép bd ba két thirc, do d6 protsin tao thanh s& mang dudi Gxhis. Didu nay s& rit thuln i
cho wéc tinh sach protein ti 1 ho Kk bidu hién trong E. colr BL21, S dung phan mém DNAstar phén tich cho kétqud
dogn gene fk ¢6 chidu dai 747 bp, ma hoa cho protein gdm 249 amino acid, <6 trink ty twong d8ng 100% voi gene i
h6a cho Lumbrokinase a& dugre déing ki trong GenBank (ABD45720). CAu tric bidu hign clla PELK 8 diing khung 2%
fhu tinh taan ban d&u (Hinh 2), 60 dieu kign dé dwa vao biéu hign trong £ coli BL21{DE3)pLysE.
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AGATCTCGAT CCCGCGAAAT TAATACGACY CACTATAGGG GAATTGTGAG CGGATAACAA TTCCCCTCTA 70
- Yéu t& 4ifu khidn T7
GAAATAATTT TGTTTAACTT TAAGAAGGAG ATATACATAT GATCGTTGGC GGTATTGAAG CGCGICCGTA 140
Dilm cZt Ndel
mgg%ﬂ TGGCARGTCA GCGTCCGCCG CAAATCAAGC GATTCTCATT TTTGCGGCGE TAGCATTATC 210
c: chcmmnc CGCAGCACAC ¢ c T TCGCTGGTCG 280
TTar AATCGTAGT GCAGCTTCCA CCGTGCGCCA AACGCATGAT GTGGACTCCA TTTTTGITCA 350
m&mﬂcucs AACGCGAATA CCCTGGAAAA TGACGTTAGT GTCATTAAMA CCTCCGTCGC CATTACGTTC 420
Gaprchaes iosc'rccsu CTGCGCACCG GATCCGGCTA ATGACTATGT TTACCGTARA TCACAGTGTT 490
Seooigece ACCATTAAC AGCGGCGGTA TCTGCTGTCC GAATGTGCTG CGCTACGTTA CGCTGAACGT 560
SAccRcaANT CAATTTTGCG AAGATGTGTA TCCGCTGAAC TCCATTTACG ATGACATGAT CTGCGCATCA 630
e GCGGTAATGA TCGCGACTCA TGTCAGGGTG ATTCGGGCGG TCCGCTGAGC GTTARAGACG 700
'H‘AngGTAT TTTCTCTCTG ATTGGCATCG TCTCTTGGGG CATCGGTTGT T ATC 70
TTCCCGC GTCGGCTITC ATGCTGCGTG GATTACGGAC ATTATTACCA ACAACCICGA GGCTGCTGCC
Diém cdt xhol Dud: has
GCACCACCAC cmmc'rlcmmcmc TGCTAACAAA GCCCGAAAGG AAGCTGAGTT ACCGCTGAGC 910
) Yéu té ket thuc T7
MATARCTAGC ATAACCCCTT GGGGCCTCTA AACGGGTCTT GAGEGGTTTT TTC 963

Hinh 2. Trinh ty nucleotide va amino acid suy difn doan gene ma héa Lumbrokinase
Biéu hién LK t3i tb hop

ke e
Sau khi cdu truc biéu hign da klém‘tra ding khung doc. Plasmid tii t8 hop pELK duoc bién nap vao E. colf
BL21(DES)pLysE theo phwong Phap soc nhiét tao thanh cac dong tai t hop pELK. Tién hanh t5i vu héa céc diéu kign
bidu hign: nhiét 46, ndng 8 cliét ©am (mg IPTG va thai gian thu mau ctia chung i 1 hop sinh téng hop Lumbrokinase.
K&t qua cho thdy, didu kién t&i vu ‘biéu hién LK 1a & 37°C, 1 mM IPTG va sau 6 gior cdm (ng. Két qua dién di protein
18ng s8 ctia cac méu t& bao sau khi duge cam tmg bing IPTG & hinh 3A thdy xudt hién mdt bing protein cb kich thudc
phan tir khodng 35 kDa (guéng 3) 50 v6i mau 16 blo chi chira vector pET22b(+) khang mang gene Jk (giéng 1), va mau
té bao khdng duroc cam (mg IPTG (giéng 2). Sir dung ghﬁn mém phan tich 6 lidu Dolphin 3D phan tich mirc 4o biéu
hign clia protein t&i t& hop LK dat 91,4 % protein tdng sb (khéng din sé ligu).
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e O S oo Ly braten 119 618 Hinh 4. Bign di 45 san phém tinh sach protein (1:
biéu hien E. coli pLysE c6 pi g mang . i P = in i y
gene ik tai thon Giém 6 gitr sau cam tg: 2 Proten bidu hign  Dich :’P‘%‘“ ‘“‘;?"1!“:‘_‘ ;:“Mcéﬂ(': Z'FS  Poteln Binh sqch &
0 gitr. 3 Protein biéu hién & 6 gi sau cam (mg IPTG: M- CAC phan doan tir 1-4; M: Marker (Fermentas))

Marker (Fermentas))

Hau hét protein tai t hop duec bidu hign & E. coli & dang thé wii khong tan. LK dugc thiét ké gén thém 6 histidine &
dAu N, vi thé, protein ta1 t& hop co thé tinh sach bing oot séc ky 4i liec mjt cich dé dang. rLK dugc tinh sach theo
phiromg phap Hybrid nhu hwéng din cia hé théng tinh sach ProBond™ Nickel-Chelating Resin (Invitrogen). Sau khi
sach, LK tai t6 hop ¢6 @ tinh sach cao (Hinh 4, giéng 3,4,5).

Xu huémg bidu hign protein tai t& hop & thé vui trong té bao E. coli kha phé bién. Két qua nghién ciru clia ching i ciing
phii hop véi mét sb nghién Giru trén thé givi. Xu va cong sy (2010) da thiét ké va bidu hién thanh cdng doan peptide
thuain thyc cua gene LK PI239 trong E. colt Tac gia d3 nhan dong va dua vao vector bidu hién pET22b(+).
Lumbrokinase tai t& hop g3 duwge bidu hién & dang thé wii (Xu, et al., 2010). Li va cdng st (2012) cho réng khi biéu hign
gene CST1 tiy Eisenia fetids, CST1 duoc biy hién duéi dang thé vin trong E. coli BL21(DE3). Khbi lugng phan tir coa
CST1 tai tb hop 25 kDa va Lumbrokinase ti t& hgp dugc khing dinh lai bai phan tich Western Blot. Protein CST1 tai t&
tinh sach c6 do sach dat 95% va higu suat tinh sach hon 50% (Li, et al, 2012).

Protein tinh sach co kich thiéc phan tir 35kDa duoc cét ra, loar thudc nhudm va thiy phén bang trypsin. Céc thanh
phin peptide cia dung dich thiy phan diroc phan tich theo dign di hai chidu. Két qua ghi phé khoi LC-MSIMS va phd
TOF MS tai phut 18,2 Phan mém BioAnalyst QS nhan biét va chon ion phan tir co gia tri m/z 704,189 dé lam MS lién tuc
trong 3 gidy (Hinh 5)-

130



HOI NGHI KHOA HOUC LONDG NORALE SN AL g Beis § e e

Toam b phd MS/MS thu duwg tir phan tich nano LC-

MS/MS cua profein tim kléméwngvhqp bé?g pzén _m;m X T
scot v 1.8 trén NCBInr. Két qua phan tich at ¢a céc

m’: MS/MS trén co s di ligu NCBInr da chi ra 28 trinh v-sfcfofofofs ofsfefiis

fur protein khac nhau ©& diém so trong tim kiém bang BYBALI BELTERY  bILOGE

.k :

v K

s

2 3

Mascot [gm hom > 57 dam bao sir tirong ddng cla cic
phd thire nghiém va Iy thuydt o ¥ nghia p < 0,05.
K& qud Hinh 5 cho thdy doan phd véi ghi chu
DSCOGSGGPLSVK trong Umg v&i trinh e axit amin:
Asp Ser Cys GIn Gly Ser Gly Gly Pro Leu _§er Val Lys 3
hoan toan giéng vai trinh b axt amin suy dign ciia gene : %

ot i i
ACTGATGTCAGGGTGATTCGBGCGGTCCGCTGAGC I| LY ‘“ | ‘I '
GTTAAA. K&t qua BLAST trén ngan han, Genbanklcﬁng Py - P o e
cho théy protein bidu hign o sir trong 86ng 6N NNAt V0T ks, KL qua dec trinh ty MALDI TOF khdi phé adng
trinh tyr gene ma hoa Lumbrokinase tir L. rubelnis G0 M3 ) cia chudi peptide DSGOGSGGPLSVK
s trén Genbank gi1236194. Nhtr vay o6 thd khing dinh
protein biéu hign chinh 13 Lumbrokinase.

e

v i nucleotide 544 dén 583 (sau ATG):

/ a
H 2
oI B f

KET LUAN

Chung 18i da thidt ké bidu hign thanh céng Lumbrokinase i t& hep & E. cofi. Lumbrokinase tai th hop sinh tdng hop cao
nhit iz chiing E. cofi BL21(DE3)pLysE & thivi gian nusi & 37°C, sau 6 gir cam ing IPTG & ndng dd 1 mM. Protein tatb
hap 6 mirc a3 bidu hién cao dat 92% so v&i protein téng s6. Lumbrokinase 1i 1 hop duoc tinh sach bang cft &i (e
NiZ*-Resin ¢6 higt sust tnh sach dat 52%, Nhan dang Maldi- Tof cho thdy protein biéu hign ¢4 s twong ddng cao véi
gene ma hda Lumbrokinase cb ma s& Genbank gi1236194.

Lév cam on

Cding trinh duye thys #ign Vi ngubn Kinh phi h try tir chuong trinf “Nghien cir phét trién vé img dyng cng ngh@ Sinh hoc”, BS Khos
oo vé Céing nghs, giai dogn 2012 — 2014 (48 14 *Nghién cir quy trinh cdng ngh sén xudt Lumbrokinase 161 16 hop 1am thubc phing
chéng the nghén mach méu?).
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CLONING AND EXPRESSION OF LUMBROKINASE GENE FROM EARTHWORM
LUMBRICUS RUBELLUS IN ESCHERICHIA COLI

Bui Phuong Linh, Chu Thi Hoa, Do Thi Tuyen, Ly Thi Bich Thuy, Quyen Dinh Thi*
Institute of Biotechnolagy, VAST

SUMMARY

I‘I”m!’mk‘m (LK) are single polypeptide chains rich in asparagine or aspartic acid but low in proline and lysine. The enzymes
classifisd as trypsin-like serine protease do mot contain sugar components. Lumbrokinase have been studied as a specific
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