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TOM TAT

BIEH chimg tic nghén & bénh tim mach ia nguyén nhén chinh gdy tr vong, tai bién va do d6, sy tan cuc
huyet c6 thé anh hudmg tich cyc. dén két qua diéu trj cdc bénh nguy hlém ttfﬂ tinh manh nhir nhé: mau co tum,
tic ngh&n mach miu ndo, va bién chimg tic ngh&n mach mau. Cic yéu t& tan huyét 12 nhimg thé hoat héa
plasminogen chuyén héa plasminogen, proenzyme khéng hoat hoa ciia hé théng tan se1 fibrin trong mau thanh
enzyme plasmin dang hoat déng. Plasmin lam tan fibrin cia cuc mau dnng, nhung ciling co the phin hity céc
thanh phén binh thudmg cia hé thung cam mau va cim Umg trang thai ly gai. Hién nay, cic thé tan cuc huye:t
di dugce phé chudn dé sir dung 1m sang hoiic dang nghién ciu lam sang & cic bénh nhin nhé1 mau co tim cép
a0 la streptnkmase urokinase, rt-PA, APSAC, rscu-PA, staphylokinase (Sak) va lumbrokmase. Vi€c nghién
m.ru sin xudt lumbrokinase tai t& hop vr Eisenia fetida dé sit dung lam thE: tan cyc huyét va chong tic nghén la
cdn thiét d6i voi Viét Nam. Trong nghlen cfru ndy, chiing t61 t1én hanh t61 wu codon gene md hoa lumbrokinase
LK1 tir loa1 gun Eisenia fetida dugc la}pr tir ngan hang Genbank véi mi s6 AF433650 cho hé biéu hién £. eoli.
K&t qua di chi ra, sau kin tm I, chi s0 CAl da duge cai thign, dat gié tn 0,86, phu hop vin hé biéu hién trén E
coli. Cic codon déu co tin s& sir dung & mitc cao (trén 50%) va khong cdn codon hiém. Gene ma héa
lumbrokinase sau khi duge to1 wu hoéa codon cé chira 747 bp, ma héa cho 238 aminoe acid, Gene da duge tao
dong trong vector PET22b(+) va biéu hién trong E. cah BL21. Sau 6 gi¢ cam img IPTG ndng 46 1mM, xuit
hién bing protein chiém dén hon 40% protein téng s6 Protemn tinh sach ¢ kich thuéc khoang 35 kDa. Hoat

tinh thdy phan dia fibrin dat 20 U/mg protein.

Tir khoa: Biéu hién, E. coli BL21, F ibrinolyric, lumbrokinase, Plasminogen, tinh sach

MO DAU

Trong sin xuit protein tai t& hgp, vide Ia chon
té bao chi déng vai trd quan trong. Céc ‘nha may’ vi
khuin thuomg dugc lua chon do chi phi thip, sinh
khéi 16n va téc 49 san xudt nhanh. E. coli 13 loai vét
chil vi khuin gram 4m duoc wva chudng nhat trong
san xuit protein tai t& hep. Ngoai nhimng 1 do trén thi
E. coli duoc lua chon 14 vi nhitng thao tac ky thuit
voi E. coli kha d& dang va chudn héa & moi phong
thi nghiém. Do 46, E. coli dugc lua chon dé nghién
ciru san xudt LK tai td hgp.

‘o.r’lf;c $An xuét prntem tai t6 hop thudmg cho ning
suit thip khi protein biéu hién c6 ngudn goc khac véi
té bao chi.. Mét trong nhimg nguyen nhén quan trong
nhit 13 sy khong tuong thich vé mi sir dung cia gene
biéu hién véi kha ning mi ciia té bao chi. M1 amino
acid ¢o the: duge mi héa béi nhidu hon mnt codon va
dbi v&i mai loar sinh vat, hé thdng di truyén thudng wa
thich mét sb6 codon ndy hon nhimg codon con lai

trﬂng tit cé 61 codon co6 kha ndng ma hoa. Trong timg
té bio, s6 luong ctia mbi thanh phan RNA vén chuyén
c6 lién quan chiit ché dén kha ning mi ciia mRNA va
¢é tinh ddc tnrng lodi (Gustafsson ef al, 2004) Khi
mudn san xuét hromg lon protein trong E.coli tir mot
mRNA khéac biét vé khd néng ma cia vt chu, hrong
sin phim protein tai t6 hop duge tdng hop thuong
khéng ion nhu nhimg protein khac duoc bidu hién
trong cung hg thong do t€ bao khdng du mdt hoic mot
s6 tRNA nhat dinh. Viéc thiéu tRNA ndy cd thé lam
dimg qua trinh dich mé gilra chimg hodc lam 1¢ch
khung doc din dén thay déi trinh tyr amino acid trong
sén phdm protein. THi wu hda codon va t6ng hop gene
ciu trmic sé ndng cac hiéu suat biéu hién protein
(Tiwari et al., 2010 ; Liu et al, 2012; Retnoningrum
et al, 2012; Tanaka et al, 2012). Trong nghién citu
nay chiing tdi tién hanh phén tich trinh tu gen m3 hoa
lumbrokinase va t6i wu codon cho hé thnng biéu hién
E. coli, tir 46 lam nguyén liéu dé nhén dong ciing nhu
thiét ké tao ching tai tn hop biéu hién lumbrokinase
trong E. coli dat ning suit cao.
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Nguyén li¢u

Trinh ty lumbrokinase tir £ fetida dugce la,;s,r tur
ngdn hiang Genbank v& mad s6 AF433650
(Sugimoto, Nakajimam 2001; Ge et al, 2005).

Chang E. coli BL.2]1 mang vector tai to hop
pELK thu nhin tr phong Cong nghé sinh hoc
enzyme, Vién Cong nghé sinh hoc.

T#éi wru héa codon

Téi wru héa codon duge thuc hién béi Genscri 'Rw
(My), sir dung chuong trinh OptimumGene
algorithm dé cén bing ty 1¢ sir dung codon phi hgp
cho chiing biéu hién va diéu chinh hdm lugng GC.
Qué trich cai bién niy lam thay déi codon theo
hudng lya ch-;m codon dugc ching biéu hién uu tién
sir dung nhét nhing khéng 1am thay d6i amino acid
(Sharp, Li 1987; Jansen et al., 2003).

Phén tich sy phii hep cita gen tdi wu véi chiing
biéu hién

Phan tich sy phu hgp cia trinh nr gen ma hoa
lumbrokinase tir loai giun E. foetida vdi hé biéu hién
E coli dua vao cdng cu phan tich codon hiém (Rare
Codon Analysis Tool) ciia hang Genscript. Su phén
tich dua trén cac chi tiéu chinh sau: CAI (codon
adaptation index - chi sb Phﬁ hgp codon), ham lugng
GC, sy phin bd ty 18 phan trim cac codon. Trinh fir
gen sau khi diroe téi wu hoa s& duge dit tong hop &
hing Genscript.

Biéu hién

Dong E. coli BL21 mang vector i t5 hep pELK
sau khi hoat héa dugc nudi cidy qua dém & 37°C
trong 5 ml mdi trudmg LB cd chida 100 ug/ml
ampicillin. Tir dich nudi cidy qua dém cdy chuyén 1
ml sang binh 500 ml chira 100 ml LB léng c6 bo
sung 100 pg/ml ampicillin, nuéi lic 37°C trong 3 gidy

dé ODEm dat 0 3~ 0,8. Bb sung chit cam tmg IPTG
dén nong dé cudi cung la 1 mM va tlEp tuc nudi ldc

200 rpm ¢ 37°C d¢ cam (mg té bao tong hop prutem

tai t6 hop. Té bao dugc thu sau 6 gidr nudi cay cam
{rng bang ly tam 8000 vong/phit trong 10 phat

Tinh sach LK tdi té hop

rLK dugc tinh sach qua 2 bude: (1) té bao duge
pha siéu am tmng dém Tns-HCl, (2) protein dang
thé vii dm;n: bién tinh va tinh sach bang cot sic ky 4i
lye Ni** ciia Invitrogen. Dich biéu hién rLK dwoc ly
lam 8000 vong/phit trong 10 phat dé thu té bao. Té
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bdo sau d6 duge rira bing dém Tris-HCI va pha 51511} :;. I

am, ly tdm thu cgn. BuGc ndy dugc thyc hién 1ap Jai

4 lan. Cin thu dugc sau khi rira dugc hoa tan umﬁ

dung dich guanidine 6M va tinh sach theo phuong

phap Hybrid nhu huéng din cia hé thong tinh sz_u:h s L

ProBond™ Nickel-Chelating Resin (Invitrogen).
Hoat tinh thiy phin fibrin trén dia thach

Hoat tinh thuy phén fibrin dugc xic dinh dya
vao dudmg chuin plasmin: mdi dia petri dutmg kinh
10 cm duoc bd sung 15 mi dung dich fibrinogen tinh
khiét trong NaCl 0,9% (nong 46 0,2%) ﬂuqc ngung
két bang S0 pl dung djch thrombin (dat nong d cubi
cung la 25 Ul dia). Cha y dit dia cho phﬁng vi 88
dung dich cho that déu. Pé & nhiét dd phong trong ]
gio d¢ fibrin dugc déng tu hoan toan. Hit 10 pl dung
dich enzyme cach déu nhau lén bé mit dia fibrin, i ¢
37°C. Khi déng ty, dia fibrin c6 mau tring duc, do
dé cac vung fibrin bi thiy phdn tré nén trong sudt sé
dé dang dugc quan sit thiy. Sau 5 gio, do duimg
kinh va tinh dién tich cta vong phan img (yéu ciu
vong phén dng phai tron). Mbi mau duoc lap lai it
nhit 3 lan dé liy gid i trung binh. Hoat tinh thiy
phian fibrin dugc xac dinh dua vao dudmg chuin
plasmin (Asturp, Mullertz, 1952).

Xir by s6 lién
Chuong trinh Edit-SeqDNAStar vi BioEdit- Seq

duge ding dé phan tich, so séanh trinh ty nucleotide
va amino acid tuong Ung.

KET QUA VA THAO LUAN

Phin tich mic d§ phd hgp clia gen ma hoa
lumbrokinase

Két qua phan tich mitc dd phu hop cia trinh ty
gen kl 50 véi hé I:neu hién £. coli cho thdy: Gen ki
trudre ¢ai bién c6 chi 50 CAI ¢ muc thap, CAI =0,69;
cic codon hiém cb tin sé sir dung dudi 30% con
nhiéu (Hinh 1A). Chi c6 42% codon phén b ¢ mifc
91 - 100, c6 toi 8% cac codon phan bé & mic 31 -
40%, vin c6 1% codon phéan bb & muc 11-20%, dﬂy
1a cac codon hiém giy anh huéng dén kha ning bicn

hién cla gen trong co thé chi (Hinh 2A).

Sau khi toi vu, chi s6 CAI di dugce cai thién, dat gif
tri 0,86- gia tri dwoc cho 14 phi hop véi hé biéu hign
E. coli, cac codon déu cb tin sd sit dung & mifc cao
(trén 50%) va khdng con codon hiém (Hinh 1B).

CAI la chi s6 sir dung bé codon chun ciia chc
gen biéu hién cao & mbt lodi dé danh gig sy phil hep
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clia moi codon clia gen dang xét voi lodr biéu hién do
va chi s6 phi ‘hop cia cd mt gen duge tinh tix tan sd
sit dung ciia tat ca cdc codon trong gen do. Chi 56 CAl
dat 1,0 duwge co1 14 1y nrémg d{mg nghia gen dé ¢o6 kha
ning dugc biéu hlan cao & hé bidu hién dang xét, chi
s0 CAI cang thip ﬂung nghia v&i kha ning biéu hién
gen cang thap Chi s CAI 16m hon 0,8 duge cho la
phil hop dé bidu hién trong t& bao chi mong mubn
(Sharp, L1 1987, Jansen et al., 2003).

Pic biét két qua phdn tich trén hinh 2B cho tha}'
c4c codon phén b6 & mirc 91-100 (mure tan o sir
dung cac nhét) ting tr 42% trude cai bién 1én 63%,
mirc thdp nhat sau khi cai bién 1a 51-60%. Lugng
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GC phén bb déu hon so véi trudc céi bién (Hinh 2B).

Sur phan b6 codon & g1a tr1 100 14 tAn s st dung
codon cao nhit trong hé biéu h1¢n Sy phan bn cndnn
& gi4 trj phan trim cang thap dong nghla tan s sir
dung codon d6 trong hé biéu hién cang thip. Cac
codon phan bd & cdc gia tri thip hon 30 Ia cic codon
hiém ddng nghia véi tac ddng can trd sy biéu hién
gen. Cac codon hiém khdng chi lién quan dén mirc
8 biéu hién protein thip bdi hiém cé tRNA ciia hé
biéu hién phi hop nén giy dimg va 16i dich ma
(Kane, 1995; Hayes et al., 2002), ngoai ra con ¢ thé
gy thay ddi khung doc va giy két hgp 161 clia amino
acid (Kane, 1995; McNulty et al., 2003).
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Hinh 1. Phan bd tin suit s dung codon doc theo chidu dan gen k1 trong hé bidu hidn E. coli. (A) - tnedre khi 161 wu, (B) - sau

khi 161 wu.
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Hinh 2. Sy phan bé 11 1& phin tram cac codon clia gene /7 duge st dung trong h bidu hién E.coh. (A} - trwdre khi 15i wy,

(B) - sau khi toi L.
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Theo Oliveira et al., 1993, ham lugng GC cao va
phin bd khong déu dé tao cau trac thir cap, nhu ciu
trac kep toc, chu triic thir c4p dugc hinh thanh hay
mit di gin wng mRNA khong dich ma va gin
codon khai ddu cé tac ddng téi toi téc dd suy thoai
mRNA v 4nh hudng t6i khéi d3u dich mi, ngoai ra
con giy kho khin cho sy twong tac gita mRNA véi
rRNA do d¢6 anh huong tén hiéu qua biéu hién
protein ngoai lai. Khi phan tich ham hrgng GC cua
gen, néu gen c6 céc dinh phin bd & ngoai khodng 30-

70% s& anh hudng bat lgi dén hiéu qua phién mi va

P3 Thi Tuyén eraf

dich ma (Oliveira et al., 1993). Két qua so sanh truge

t0i wu him lugng GC trung binh dat 53,74%, vé sau

ham lugng dat 51,3% (khéng din hinh), sy phin b
GC cia gen trudc cai bién va sau cal bién ¢éu nim
trong khoing cho phép biéu hién tot.

Nhur vay, gen IkJ sau khi cii bién di thé hién 13
phi hop vdi kha ning sir dyng codon trong h¢ biéy
hén E.coli {(Hinh 3). Sau khi dich md, trinh ty
amino acid suy tir gen sau cai bién va gen trudc céi
bién trong ddng 100%.

LK _FE.coli
LKlopt_E.coli

LKL_E.coli
Lxlopt_k.coli

Li_£.coli
Lxtopr_E.coll

LKl _E.coli
ixlopt_€£.coli

LKL_E.cold
Lilopr_E. coli

LKL_E.col
Lxciopr_E.coli

L _£.coli
tidopt_E.coli

LKL _E.coli
txlopt_E.cold

LKL E.coli
Lidopt_€£.coli

Ll _E.cold
Lxlopr_£.coli

LKk _E.coli
Llopt_E.coli

Ld_E.coli
LXlopt_E. coli

ATTGICGGAGGAAT TGAAGCCAGAMCCATACGAGTTCCCATGGL AGGTGTCLGTIUCGAAGE
ATCGTTGGCGGTATTGAAGLCLGTCCGTALGAAT T TCLGTGHLAAGT TAGTGTLLCGTCGC

S wW Y SE+sBETFARAEEFR WalEm BEESEN NEd SR RSN N FEF - L 3 1 ) J
» m | 3 - L - - . [ 3 - =

AAGTCTTCCGATTCCCATTICTGC GLAGLTAGC ATCATCAM GATCGTTGGOHTTGTOTGE

AAAAGE TCTGATTCGCATTICTOLGOGUGGTAGCATTATCAM GATCGL TGGGTGGTT TG
B s B ANANS ACVIARNSSEN SRSNOANS ASNANANEASS SRNOS 40 Saw

GCTGCTCACTGCATGL AGEGAGAGAGE CC TGO TGGTTTCATTIGGTCGTCGGTGAGC AL
GCGGCCCAC TGTATGCAGGGL GAAAGLCCGLECAM TGATGTCTCTGLTC GTGLGTGAM AT

E W WhEwe "'Ii'll.Ii_'-!-l '.‘li"i --: LA b 2 J 2§ .Iiii_li

GATAGCAGE G TG GAGTALANGTALGTCAGACTUATGAC GT TGALAGCATCTTCGTOCAL
GATAGTTCCGLEAGE TTCGACCGTTCGTCAAM GCATGATGTCGACAGLATTITTTGTGCA

wREdE + WwEEaRw - R wi-ddddR &% AEARY SF EANERSEN WE REY *¥E

GAGGM. TACANC GGAAATACCTTTGAGAAM GACGTTICTGFCATCAAGACAG T TANCGLC
GAAGAT FATAACGGUAATAM CTTCGAAAAL GAC GTGTCTGTTATCAAAAL GLGTOGAM GG

ATCGCCATCGACATCAM GATGGHUCAATCTGUGC TCCAGATCCAGE CAAM GATTALGTC

ATTGLCATCGATATTAATGALGGTCCGATT TGCGCACCGGATCCGGL TAATGAC TATGIC
A AARARAAE HE AEF AR AL AR _ #A ANNES-AN SeSsw S8 #% AT Ae wes

TALCGTAAGAGLCAGTGL TCCGGATGGLEGAA  TATCAALTCAGGTGGAGTLTEL TGILCCC

TACCGTAAATCAC AATGTTCGGE TGGGOGTACCATCAACAGC G GLTGTGTELTGILLG
RARBERAN = S A% AR BN SAAAN:BE SRSANEs SF BE-EE SANER ne

AM GTTICTGLGATATGTGACAL TGAM GTCACAM CAM GICTTICTGCGATGATATUTAL
AATGTICCTGLGCTALGTGACCCTGAAMLGT TALCALGAATGLAT T TTGLGATGACATTTAT

AGCCCATTATATACAAT TACCAGE GAC AT GATC TG GCCAC GGANC AN AC U GGALC ACAAC
TCCCCGUTGTACACCATCALGTCAGATATGAT T TGL GC TAMCCGAC AAL AC GGG CAGAAT

. I.-_ -_-. --_-- o = ... By wdRa® BEx HEAWETEEE S 'l_..l'.

GAGAGAGAL TCTTGLCAGLGTGAL TUTOGEE GG CCTCTGAGL GTCAAGGAT GGL AAL GLA
GAAM G GATAGT TGTCAGGGTGAL TCCGGCGLTCCGC TGTCAGT TAAAGAT GG AATEGT

.-__-_.- ot ENW HEERAAETEFETEE EWREE WE wEks B Iitllliill' .

ATCTTCAGLCTCATTGGTATTGTIGICTIGGGGAATCGGT TGLGCATC TGGEC TATCCAGHA

ATCTTCTCITGATCGGLAT TGICAGT TOLLGECAT TGGTTGTGLCTOCGGT TATUL GO
SEEBER: BF S WS SEAES : FEANES 20 SEANE S8 _ A0 SN REARE B

GICTACGECCGUGTCGGATCCCAAACTGGATGGATCACAGAC AT TATTACCAAC AN
GICTATGLTUGTGTGGGEAGTCAAAM GGG TGGATTACGGACAT TATTACCAAM ANC

AEEEE W% Ak WP -._: L & & k1 i.."-.- II_'-.IIi-I.-I---.'ii

Hinh 3. So sénh trinh te trrdre va sau céi bién cda gene k1, sir dyng cdng cy 50 sanh ClustalOmega EMBL.

Biéu hién lumbrokinase tii t& hop

Sau khi ciu tric hleu hién d3 kiém tra ding
khung dgc, vector tai td hop pELK dugc bién nap
vao ching biéu hién dé sinh tung hop protein tai t6
hop. Dé x4c dinh protein tii 18 hop LK dugc thé
hién néi bao o dang hoa tan hay thé viii, djch lén
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men cba chung tai td hop E. coli BL21 sau 6 gio cam
iang IPTG 1 mM ly tam loai dich trong thu cin te
bio. Phin cin t& bao duoe xiu Iy bang dém Native
Binding Buffer (NBB) (Invitrogen) bd sung
lysozyme, thu dich trong va cin 8 dién di kiém tra
trén SDS-PAGE. Két qua trén hinh 4 cho thiy,
protein t4i t6 hop rLK duoc sinh tdng hop chii yéu ¢

o rulE



- s ey

e e 5T e —

LR L& & LA ™ = 0N N i LB B2 = Lk = o T B S

T W SR om0 CHE- LU

Tap chi Cong nghé Sinh hoc 13(2): 303-309, 2015

dang the viii, ciin té bao mang gen thu tai thi diém 6
gio sau cam (g xuat hién 1 bing dam khéc so véi
dich ndi ching khéng mang gen va dich ndi cia
chung ¢6 mang gen khéng dirge cam img IPTG, kich
thuéc khoang 35 kDa. Piéu ndy tuwong tmg véi 1 s0
nghién citu vé rLK di céng b trén thé gidi. Sir dung
phén mém‘ phan tich s6 liéu dolphin 1D cho thay
murc do bieu hién cia protein tdi to hop rLK dat hon
40% protein tong sb.

Xu huong biéu hién protein tii t& hop & dang thé
vii trong t€ bao E. coli kha phd bién. Két qua nghién
clru ctia ching t6i ciing phil hop véi mdt sd nghién
ciru trén the gio1. Dong et al,, (2004) da nhéin dong va
danh gia tinh chat cia DNA tai t6 hop ma hoa cho
enzyme-3 (EFE-3) thiy phan fibrin tir giun dit E.
fetida (GenBank: AY438622). Trong nghién ciru nay,

kDaM 1 2 3

—

E
E

cDNA tai to hop mi héa cho EFE-3 dugc nhan dong
bang RT-PCR. DNA tii t6 hop c6 khung doc ma (741
nucleotide) ma hoa mdt protein (247 amino acid).
EFE-3 da chi ra mic d§ cao cua cac protease F-II1-1,
F-III-2 va bovine trypsin. EFE-3 tdi td hop d3 dugc
biéu hién trong E. coli dudi dang thé vii va gen mi
hoa dang tu nhién cia EFE-3 dugc tiét ra trong moi
trudng té bao COS-7. Hai san pham tai t6 hop nay déu
& dudi dang thé vin va protease dugce tiét ra cé hoat
tinh thuy phén fibrin (Dong et al., 2004),

Xu et al., (2010) da thiét ké va biéu hién thanh
cong doan peptide thuan thuc cua gen LK PI239
trong E. coli. Tac gia da nhan dong va dua vao
vector biéu hién pET22b(-). Lumbrokinase téi té hop
di duoc bién hién & dang thé vii va cé thé su dung
dé tinh sach (Xu et al., 2010)

Hinh 4. (A) 1én di SDS-PAGE protein tt:-mg sb clia mau biéu hién rlk trong E. coli BL21(DE3)pLysE khi cam &ng v&i 1 mM
IPTG (3), khéng cdm &ng IPTG (2) va mau té bao chi chira vector pET22b(+) khong mang gene /k (1); Thang protein chuan
(M); (B) : Panh gia mirc dd biéu hién protein bang phan mém Dolphin 1D.

5 6 7 8 M

A

Hinh 5. (A) Phan tich protein frong qué trinh sidu &m so ché dang protein thé vui trén SDS-PAGE (1,2,3,5,6: dich ndi
sau pha siéu am 13n 1, 2, 3, 4, 5, Giéng 4,7: c3n sau phé siéu am I&n 3 va 5, 8: protein tdng s6); (B) Hoat tinh thily phan dia
fibrin (1: 10 wl protein té1 t& hop & dang thé vii; 2: 10 ul trypsin ndng d6 40 ng/ul; 3: 10 ul protein t4i t6 hgp & dang thé vii co
bd sung trypsin nong dd 40 ng/ul; 4; 15 pl protein tai td hop & dang thé vui cé bo sung trypsin nong d§ 40 ng/ul; C: chuan

plasmin).
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Tinh sach protein rLK1

Protein tung s0 tlEp tuc duqc duge hoa tan
trong NBB va pha si€u am 5 l4n. Dién di kiém tra
dich ndi va ciin phé siéu 4m, két qua dién di thé
hién trén hinh SA.

Cin pha siéu 4m lin 5 dugc hda tan trong
puanidin, vd bd sung enzyme trypsin dé danh gia
hoat tinh thiuy phén dia fibnn. Proten tai to hop &
dang thé vii dwgc xir 1y bing trypsin. Diy 12 enzyme
thity phan protein tao ra cic peptid co lysine (K)
hodic arginine (R) tai ddu C. Két qua trén hinh 6B
cho thiy proten tai to hgp c6 hoat tinh thily phén dia
fibrin dat 20 Ul/mg protein. Diéu nay ciing phit hop
vl nghién ciru cia Yan et al, (2010} cho rang
lumbrokinase ¢6 thé dugc sit dung lam thudc ubng vi
nd c6 thé duge hap thu tir rudt vao mau va hoat hoa
hé théng thiy phén fibrin ndi sinh (Yan ez al., 2010).

KET LUAN

Tir nhitng s 1idu cho thiy, sau khi t4i wu, chi sé
CAJ dé duge cai thién, dat gia tri 0,86, phu hop vai
hé biéu hién trén E. coli, cic codon déu ¢ tdn sb sir
dung ¢ mic cao (trén 50%) va khdng con codon
hiém. Gen ma hoa lumbrokinase sau khi durge tdi wu
héa codon chira 747 bp, mi héa cho 238 amino acid.
Gen 33 dugc tao dong trong vector pET22b(+) va
biéu hién trong E. coli BL21. Sau 6 gi¢ cam ing
IPTG nong d6 1 mM, 1uat hién bang protein chiém
dén hon 40% protein téng sb. Protein tinh sach cd
kich thuée khodng 35 kDa. Hoat tinh thuy phan dia
fibrin dat 20 U/mgprotein.
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SEQUENCE ANALYSIS OF LUMBROKINASE AND ITS CODON OPTIMIZATION FOR
EXPRESSION IN E. COLI SYSTEM

Do Thi Tuyen™, Ly Thi Bich Thuy, Chu Thi Hoa, Vu Thi Bich Ngoc, [Quyen Dinh Thi
Institute of Biotechnology, Vietnam Academy of Science and Technology

SUMMARY

Thrombotic complications of cardiovascular disease are a main cause of death and disability and,
consequently, thrombolysis could favorably influence the outcome of such life-threatening diseases as
myocardial infarction, cerebrovascular thrombosis, and venous thromboembohsm. Thrombolytic agents are
plasmminogen activators that convert plasmminogen, the inactive proenzyme of the fibrinolytic system in blood, to
the proteolytic enzyme plasmin. Plasmin dissolves the fibrin of a blood clot, but may also degrade normal
components of the hemostatic system and induce the so-called lytic state Currently, thrombolytic agents are
either approved for clinical use or under clinical investigation in patients with acute myocardial infarction:
streptolunase, urokinase, rt-PA, APSAC, rscu-PA, staphylokinase and lumbrokinase (LK), The investigation
on production of the recombinant lumbrokinase from Eisenia foetida for utilization as the thrombolytic and
antithrombotic agent is essental for Vietnam. In this study, the gene encoding lumbrokinase from earthworm
Eisenia foetida (GenBank Accession Nos: AF433650) was optimized codon for £, coli expression system. The
results showed, after optimization, the CAI has improved and reached 0.86 of values, corresponding with the
E. coli expression system. The codon frequencies were used in the high (above 30%) and no longer rare
codons. The coding region of the k] gene was 747 bp in lengths and encoded 238 amino acids. The gene was
cloned in pET22b{+) vector and transformed and expressed into £ colt BL21, After induction with 1 mM
[PTG, new protein bands accounted for aproximately 40% of total protein and increased in inducton penod,
reached the peak at 6 hrs after induction The molecular mass of the punfied rLK determined by SDS-PAGE
was 35 kDa. Fibrinolytic activity of rLk reached 20 U/mgprotein

Keywords: Expression, lumbrokinase; E. coli BL21; Fibrinolyric; Punification, Plasminogen
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