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TOM TAT

Lumbrokinase (LX) 12 m¢t nhdm cic enzyme <o hoat tinh thiy phin fibrin cao tir giun dit, c6 khdi lugmg
phén 1 ~25-40 kDa, Céc enzyme ndy da duge chimg minh vira ¢6 kha nang thiy phin tre ép fibrin, vira co
e dung hoat héa thanh ph yme thity phan fibrn ciia oo thé, Vi vdy, lumbrokimase hién
nay da dugc st dung rong rai dé diéu tci bénh tic oghén mach. Trong nghién clu niy, gene ma héa
Tumstbrokinase ti 103i giun Lumbricns rubeilus (ma sé AF304199) trén GeneBank, dé dirge téi ru codon vi thidt
ké bd sung 1 trinh ty c6 Kich thudc khoang 120 bp, dé bidu hign & P pastoris, san dé duge tao dong trong
vector pPICZaA va dua vao hdi nhap véi bb gene cla té bio chi Céc dong téi 14 hop deoc sang loc dya vao
kh ning bréu mén lumbrokinase. Céc didu kign nubr cdy nhar moi trwmg, thin gian va nbng 46 chat cim fmg
dugc khdo sét nhim thu duac hiam luung vé hoat tinh protewn tai t6 hop dat cao nhdt. Protein tif 1 hop duge
tinh sach qua cet restn ¢6 gin nikel, kim tra biing dién di trén SDS-PAGE va thir hoat tinh thily phan fibrin.
Két qua cho thiy da biéu hign va tinh sach dugc protein c6 kich thuéc khodng 47 &Da, voi lnéu sudt tinh sach
2,54%. Lumbrokmase ti1 td hop tinh sach d@ duoc nhin dang bing ky thuit Maldi-
chimg tran mAu ndo, tang huyét &p, xo cimg dong mach (Innerfield, 1960). Nguyén nhin chii yéu 12 do xudt
hién cyc méu dong gy tic mach vi can trd lru théng mau. Do d6, viée lim tan cyc miu déng déng vai trd
quan treng trong vige diéu tri bénh ndy. Vac khoing nhimg ném 1920, cic nha nghién cém tai Nhjt Bin d3 phét
hién dugc 1 enzyme c6 hoat tinh thiry phan fibrin cao tir giun dat Lumbricus rubellus, bea gom 6 izozyme duge
J3t tén chung 12 lumbrokinase (LK) (Mihara et al,, 1991; Nakajima et al, 1993). vé phuong dién Jam sang,
LK duge xem 1a thudc tan h\lyel khéi dic b, six duyng lam thude udng vi ¢ thé duge hap thu tir rudt vio mau
vé hoat héa hé théng fibrin ngi sinh (Yan et al., 2010). Hign nay, LK va céc sin phﬁm cé chirc néng fuong ty
8 duge thueng mai héa todn ciu nhung cde sin phim déu dugc tich chiét wr bot glun thd. 3 Viét Nam, chira
¢ nghién cint nao vé sin xudt LK t4i 16 hep diing Jam thude phéng chong tAc nghén mach mau va nhifng,
nguyén Ligu lam thude phan 1ém déu phai nhép khiu, Vén céc w didm 0di bit, bé thdng biéu hign 2. pasiors 85
duge chiing i chon lua dé nghién cira blau hiéo va tinh sach, nhim tién t& xiy dung duoc quy trink céng
nght a0 cc ddng 1€ bao sn xult LK t3i (& hgp ding lam nguyén liéu thuéc ciing nbu xay dung quy trinh céng.

nghé dn dinh sin xuff LK td1 6 hgp

Tir Khda: Biéu hign, lumbrokmase, Prchia pasioris X33, mh sach

PHUONG PHAP NGHIEN CU'U
Ching vi sinh vit

Chiing ndm men 1t hgp P. pastoris X33 chira
vector biéu hign pPICZoA/LK (X33/pZLK) di tao
dugc tir cic nghién ciu trude (Vi Thi Bich Ngoc et
al, 2013 ).

Méi triedmg nudi cly

BMGY (1% cao ndm men; 2% peptone; 1,34%
YNB: 100mM potassium phosphate pH 6,0; 4.10°
bietin; 1% plyceron), BMMY (1% cao ném men; 2%
peptone; 1,34% YNB; 100mM potassium phosphate
pH 6.0; 4.10° biotin; 0,5% methanol), YP (2%
peptone; 1% cao nim men), MMY (YP; 1,34%

YNB; 4.10% biotin; 0,5% methanol), MM (1,34%
YNB; 4.10° biotin; 0,5% methanol), YPM (YP;
0,5% methanol), YPG (YP; 1% glycerol), YPTM
(YPM; 0,01% Triton X 160), YPCTM (YPTM; 1%
casaminoacid).
Nudi ciy boat héa ném men

Céc ching X33/pZLK tir cic éng gibng dwoc
hoat héa lai trén méi trudng YPD agar ¢ 28°C, tir 3-5
ngdy.
Sang loc cic ddng P. pastoris X33/ pZLK tai [0
hep

Chiing i t& bop X33/pZLK dugc hoat héa va
tang sinh trong 5 ml mdi treéng YPG bé sung 100
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ng/ ml zeocin, i 200 vong/ phiit & 30°C wong 14-
16 git. Khi OD dat tir 2- 6, tiép 2% gidng vao 25 ml
mbi truemg YPM, audi lac 260 vong/ phit & 30°C.
Cim {mg bang rmetbanol ndng 4§ cudi 6,5% sau mdi
24 gigr nudi cay. Sau 96 b cim (mg, ly tAm thu dich
nudi ciy va dién di SDS- PAGE 4é kidm tra sur biéu
hién LK, dbng thoi dich nusi cdy dugc nhé trén dia
fibrin nhan tao aé sang loc hoat tinh.

Khio sit ditu kién nudi cdy bifu hién LK tai t&
hop

Ching t3i t§ hop X33/pPLK dugc nuéi lic dé
khio sat cic diéu kién bidu ‘hién LK nhr méi
trrbng, théi gian audi cdy vi ndng 4o chat cam émg
methanol.

Tinh sach protein tii td hop

Protein (4t t& bep LK dugc tinh sach qua cét
resin cé gin nikel, kiém tra bing dién di trén SDS-
PAGE v thir hoat tinh thiy phén fibin trén dia fibrin
nhén tao.

Xac dinh hoat tinh thiy phin fibrin

Hoat tinh enzyme dwoc xdc dinh theo phvong
phip dia fibrin cia Astrup va Mullertz, st dyng
plasmin lam chuin (Astrup, Mullertz, 1952).

Phuvng phip khéi phé nane LC-MS/MS

Phin tich thank phin peptide qua k¢ théng sic ky
léng hai chiéu

Bing protein sau khi chay trén gel
polyacrylamid 12,5% dugc cit ra, loai thubc nhuém
va thiy phén bing trypsin. Cic thinh phin peptide
cla dumg dich thiy phin duoc phin tich qua hé
théng sic ky long nano hai chidu (Perkins er al,
1999a; Perkins er al, 1999b; Mann er al, 2001;
Stensballe, Jensen, 2001; Nogele er al., 2003) trén
ot séc ky trao ddi cation (SCX) & chiéu thit nhit va
<§t nguoc pha C18 & chin thir hai. Peptide ra khoi
<8t SCX dwge b dic va logi mubi tréa bt trap C18
e khi phan tach trén ¢4t RP C18.

Hén hop peptide sau dé duge ddy vio cot nguoc
pha C18 ID (75 pm x 15 cm). Pha linh dong A
{0,1% formic acid tong puéc) vé B (85%
acetonitrile va 0,1% formic acid). Cat ngugc pha
C18 dugc gin vio dau duwz mau Emmiter Picotip
(NewObjective) két néi voi may khéi phé QSTAR
XL (Applied Biosystem, MDX SCIEX, Toronto,
Canada) bang ngudn ESI
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Vi Thi Bich Ngocerar

Phin tich sic ky khii phé EST MS trén hi thin
khii phd OSTAR XL

May khdi phé QSTAR XL dugc van hinh ¢ ¢
40 IDA {Information Dependence Acqulsmon)dg
thirc hign vige chuyén tr quét phd MS don déi v
¢4¢ ion odm trong dai Kkhdi tir 400 dén 1200 satg
khéi phé lién 1iép trén 3 precusor cé mft ¢3 16m b
15 cao nhit duge xac dinh ty ddng nho phir mén
Analyst QS v1.1 (Applied Biosystems).

Phin tich phj khéi peptide bing phir mén: Masen

Phé khéi CTD thu duge tir LC- MS/MS cua'am
cic phin doan duge phén tich bang phin mén
MASCOT v1.8, phian mém c6 kha _pang tim phin
tich dir lign phé MS/MS manh va tic do cao duge
phat trién boi MatrixScience (London, UK). Co s
dit lign dugc MASCOT ding d& tim kifm &
NCBInr, day 1a co s¢ dit 1igu céc protein khéng g
nhit vi todn dién cia NCBL Phén mém MASCOT
va co s dit liéu NCBinr duoc cai dat trén mdt miy
tinh HP server Proliant.

Céc thong sé dugc it cho viée tim kidm bing
Mascot nhir sau: enzyme thiy phén trypsin, véi sa
s6 khdi lugmg peptide = 0,3 Da, sai s6 gid tri khii
lugng manh jon trong MS/MS £0,3 Da. Sira d0i co
dinh 1i carbamidomethyl (C). Trang thdi diéo tch
cia peptide precuser dugc chon I3 2+ {double
charge) va 3+ (triple charge). Ngudang d¢ tin cfy
duge diit méc dinh 12 99,5%. Véi cic thong sb nhn
trén thi két qua s& cho cic protem c6 tdng didm st
trén 31.

KET QUA NGHIEN CUU

Sang loc cde dong P. pastoris X3/ pZLK tii th
bep

Pé kiém tra két qua vi mirc d¢ bitu hién LK,
31 dong tai 1§ hop €6 genome mang doan chén
(XpZLK) dugc nudi bidu hién frong méi trudng P
bb sung 0,5% methanol sau méi 24 gi&r. Sau 96 i
cérn img, ly tam thu dich ndi va thir hoat tinh trén &
fibrin, U dfa 37°C treng 5 gi&r va do vong hoat tink.

Két qua cho thiy 5 dong biéu én cé hoat tigh
thiy phan fibrin 14 céc ddng $61,2,3,5vi6. Khl
nhé dich ndi san bidu hign 96 h tir ci¢ dong nay, frca
dha fibrin xuit hign véng trén thity phin trong Sllm-
Trong khi dé, mau déi chimg am (DCA) la dich obi
cia ching P. pasteris X33/ pPICZaA khong chis
gene fk va cac déng khac khong xuft hién hoat tich
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Trong cac dong c6 hoat tinh, dong s6 3 ¢6 hoat tinh
cao nhét dat 2, 47 U/mg (Hinh 1). Dong ndy duge sit
dung cho c4c nghién ciru tiép theo.

Biu hién P. pastoris X33/pZLK tii td hop

Dé kiém tra chinh x4c hon sy tdng hop protein
LK, quan sat kich thuéc va mirc 33 biéu hién cua
protein LK, méu protein ngoai bao thu dige tir dich
nubi cay cac dong cd hoat tinh thuy phan fibrin dige
bién tinh va chay dién di trén gel polyacrylamide

Hinh 1. Bia thi hoat tinh thiy phan fibrin cba dich ndi thu tir cac
dong P. pastoris X33/ pZLK tai t6 hop.

La chon céc diéu kién bidu hién LK & nim men
P. pastoris X33
Luca chon moi truomg biéu hién

Dé khio sit mirc @8 biéu hién rLK trén cdc mo1
truong khac nhau, chung P. pastoris tai to hgp duge
nudi trong cic méi truémg khic nhau c6 cam img
bang 0,5% methanol sau m&1 24 gig. Sau 96 giy
cam img, dich né1 dugc thu nhé ly tam 12000 rpm/5
phiit. Két qua kiém tra hoat tinh thity phan fibrin cho

Bang 1. Hoat tinh rLK & cac mé trudng bidu hién khac nhau.

12%. Sau dién di, ban gel duge nhudm bac aé quan
sat két qua.

Két qua dién di &b ¢ ¢ hinh 2 cho thiy, & cac giéng 2-
6, xuat hién mot s6 bing protein kich thudc trong
khoang 35- 50kDa kha ddm, cdc bang ndy khong
xuit hién & ching P. pastoris/ pPICZa Nhu vy, c6
the protein tai to hop rLK da dugc biéu hién trong
ndm men P. pastoris X33. Kich thuéc protein biéu
hién duoc cao hon so Vi tinh todn 1y thuyét la do
protein c6 thé bj glycosyl héa boi qua trinh cai bién
hau dich ma & nim men.

kb
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Hinh 2. Bign di db protein ngoai bo thu duge tir
dich nubi cdy chiing ndm men t& t& hop M: Thang
protein chuan 14.4- 116 kDa, BCA P pastoris
X33/pPICZaA; 2-6: P pastoris X33/pPLK

thdy moi truong YPTCM thich hop nhét’ cho bidu
hién rLK (dat 0,767 U/ ml) (Bang 1). Két qua nay
khéc voi két qua khao sat diéu ki¢n méi truomg biéu
hién rLK ciia Yan ddng téc gia (2005), cac tic gia
kh sir dung 6 loai m6i trudng tuong img cho két qua
biéu hi¢n & méi truong YPM 14 cao nhit véi hoat
tinh dich ndi dat 2,5. 10° U/L sau 96 gi& nuéi cdy
(Hu et al, 2005). Nhu vdy, médi truémg YPTCM
duoc ching t6i hra chon sir dung cho cac nghién ciru
tiép theo.

MT OD sognm HT rLK (Uiml) HL protein  HT rLK
(mg/ml) (U/mg)
BMMY 9,758 0,112+ 0,004 0,267+ 0,007 0,419£ 0,121
MMY 9,575 0,112£0,121 0,211£0,019 0,530,155
MM 6.87 0,1006+0,061 0,178+0,008 0.565% 0,062
YPM 8,725 0,310520,045 0,259£0,002 1,198:0,090
YPTM 9,325 0,43520,016 0,271%0,025 1,805% 0,049
YPTCM 9,64 0,7670,053 0,28920,004 2,654% 0,071
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Hinh 3. Anh hiring ciia ndng d9 MeOH cam trng I&n mirc 46 biéu hién rLK, A; Hoat tinh rLK (u) va déng thai sinh trwémg (n)
B Dién di db protein ngoai bao tir dich nudr cAy ching ndm men tai t6 hop. 1-5 Protein tir dich ngoal bao ciia ching dugs
nud! & cac ndng d6 MeOH: 0; 0,5; 1: 1,5, 2% MeOH , M: Protein chudn (Fermentas).
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Lira chon m‘;ng dp methanol

Trong qud trinh biéu hién, methanol duge bd
sung v0i vai trd cam {mg promoter AOX1 kiém sodt
qud trinh sinh tong hop enzyme. Muc 6 biéu hién
LK khic nhau khi dwoc cam (mg methanol & cic
nong d6 khéc nhau. Két qua khio sat dai nong do
methanol tir 0- 2% cho thay hoat tinh ciia rLK. tang
dén va dat cyc dai khi cim g 1% methanol (2,962
U/mg) sau mbi 24 gio. Hoat tinh con lai 96,14% &
1,5% methanol (Hinh 3).
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Hinh 4 (LK duoc tdng hop theo than gian. A: Hogt tnl
rLK (#) va déng thai sinh trudng (m); B: Dign dl d
protein ngoai bao tir dich nudi cdy chuing ndm men téitt
hap. 1 P pastoris X33/pPICZaA,; 2: protein trudc cin
0ng; 3-7° protein sau cam (g 24, 48, 72, 96, 120 giv
M: Protein chuén (Fermentas)

Lira chon thivi gian biéu hign

Dich nudi biéu hién theo gm dugc xac dinh sinh
khdi theo mat dd quang hoc tai buéc song 600nm vé
xac dinh hoat tinh thay phan fibrin.

Két qua hinh 4 cho thdy, theo mm gian, smh Kbii
té bao va ham luong enzyme tii o hop duge biéy
hién tang dan. Tuy nhién, do gii han diéu kién mdi
trudng, cdc vi sinh vit chi phat trién t6i 1 mitc 8§
nhit dmh dong thai bié én dat cuc dai ¢ | thoi
diém nhdt dinh. Khi nuoi cay 1di 96 gia, sinh khoi v
hoat tinh enzyme 14 cao nhit, dat 2 .94 U/mg, Sinb
khoi va hoat tinh bat diu gidm tir 120 gior (Hinh 4).
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Hink 5 Bién di dd sdn phAm tinh sach rLK. 1: Djch ndi chiing
P pastons X33/ pPLK; 2: LK tinh sach; M: Protein chuar

Hinh 6. Hoat tinh thily phan fibrin clia rLK (1: rLK tinh sach
2: plasmin chudin 2 Umg; 3-4 dich nbi chung X33/pPICZaA

(Farmentas)
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Hinh 7 Nhan dang rLK béng ky thuat Maidi- Taf,

Tinh sach rLK

Protein tai t& hgp LK duge tinh sach qua cdt

resin gin nikel cé kich thuéc kich thuge khoang 47
kDa (Hinh 5) va c6 hoat tinh thiy phén fibrin.
Dé xdc dinh higu sudt tinh sach qua ct resin, ham
lugng protein trong céc dich mAu theo cac budc tinh
sach dirge xdc dinh theo phuong phap Bradford va
xic dinh hoat tinh, Higu suét tinh sach t P. pastoris
X33/ pZLK dat 5,8% voi 4 sach 1,236 lén, hoat tinh
riéng rLK dat 3,584 U/mg (Hinh 6).

Két qua nhan dang rLX biing ki thujit MALDI-
TOF

D2 xdc dinh chinh xac trinh ty chudi polypeptide

nsk
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caa protein LK biéu hién dugc, san phém 1LK sau
tink sach duge nhin dang trinh ty bing kbdi phd
Maldi- Tof. Sir dung co s&r di ligu aé phén tich trinh
fr thu duge, két qua cho thiy protein (LK tinh sach
duge cé trinh ty trong ddng chinh xic 100% véi
trinh tr LK tir loai giun dét Eisenia foetida da duge
dang ki trinh tir trén Genebank vé1 m3 higu Q3HR18
(Hioh 7).

KET LUAN

Biéu hién va tinh sach thianh céng LK & ném
men P. pastoris X33 v&i hoat tinh #iéng dat 3,584
Urmg, ddng théni lra chon duoc cic didu kién nudi

cdy biéu hién nhu sir dung mé: tnrémg YPTCM, cam
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ing 1% methanol trong 96 gi& cho ham lugng
protein thu duge cao nhat dat 0,289 mg/ml, véi hoat
tinh cao nhit dat 2,94 U/mg. San pha.m rLK sau tinh
sach dugc ahin dang trinh ty bing khéi phd Maldi-
Tof. Két qua cho thay protein rLK tinh sach dugc ¢6
trinh tr twong ddng chinh x4c 100% véi trinh nr LK
tix lodi giun &t Eisenia foetida 3 dwge dang ki trinh
tu trén Genebank v&i ma higu Q3HR18.

L&i cam an: Cong trink duge thuc hién voi nguun
kink phi ké tro ti chuong trinh nghién ciru phat tridn
va vmg dung céng nghé sinh hoc, B6 Khoa hoe va
Cong nghé, “Nghién citu quy trinh cing nghé sdin
audr lumbrokinase Im 18 hop lam thude phong ching
téc nghén mach mau’”. Giai dogn 2012- 2014.

TAI LIEU THAM KHAQ

Astrup T, Mullertz S (1952) The fibrin plate method for
estimating fibrinolytic activity Arch Biochem Biophys
40:346-351

Hu Y, Meng XL, Xu JB, Lu W, Wang J (2005) Clontng
and expression of earthworm fibrinolytic enzyme PM(246)
in Pichia pastors. Protein Expr Purif 43:18-25

Innerfield [ (1960) Enzymes
McGraw- Hill, New York

Mamm M, Hendricksen RC, Pandey A (2001) Analysis of
protens and protcomes by mass spectrometry. Annu Rev
Biochem 70

Mihara H, Sumi H, Yoneta T (1991) A novel fibrinolytic

in clinical medicine.

Vii Thj Bich Ngoc eral
enzyme extracted from the earthworm, Lumbrmg
rubeltus. Jpn ] Physiol 41:461-472
Nakajma N, Mibara H, Sumi H (1993) Characterization of
potent fibrinolytic enzymes in earthworm, Lumbrio
rubetfus. Biosci Biotechnol Biochem 57:1726-1730
Nngele L Vﬂllmer M, Hurth P {2003) Two-dimension)

liq } Y system for

fi in i ] Ch phy &
1009:197-205
Perkins DN, Pappin DIC, Creasy DM, Cottrell 3S (199%)
Probability based protemn indentification by searching
sequence databases using mass spectrometry das,
Electrophoresis 20:3551-3567
Perkins DN, Pappin DIC, Creasy DM, Cottrell IS (19%3h)
Probability based profein indentification by searchng
sequence databases using mass spectrometry dat
Electrophoresis 20:3551-3567
Stensballe A, Jensen ON (2001) Simplified sample
preparation methed for protein identification by matric.
assisted faser desorption/ionization mass spectrometry: ln
gel digestion on the probe surface. Proteomics 1'955-966
Vii Thi Bich Ngoc, L)"_ Thi Bich Thay, Quyén Dinh Th
(2013 ) Tao dong va biéu hién gen ma héa lumbrokinase &
Pichia pastoris. . Hoi nghi khoa hoc CNSH Toin quée
nam 2013. Nxb Khoa hoc v Cong nghé, Ha N1 :152-156
Yan XM, Kim CH, Lee CK, Shin JS, Cho IH, Sohn UD
(2010) Intestinal Absorption of Fibrinolytic and
P ly L i d from Earthwom,
Eisenia andrei. Kotean I Physiol Pharmacol 14-71-75.

EXPRESSION AND PURIFICATION OF RECOMBINANT LUMBROKINASE IN PICHIA

PASTORIS X33

Vu Thi Bich Ngoc, Do Thi Tuyen, Ly Thi Bich Thuy, Quyen Dinh Thi

Institute of Biotech

SUMMARY

logy, Vietnam Acade

of Science and Technology

Lumbrokinase, as a group of potential fibrinolytic enzymes from earthworm, has molecular wexghls of 25

to 40 kDa. These enzyme was demonstrated capable of directly

fibrin, by

into plasmin- the fibrinolytic enzyme of human body. Se, lumbrokinase have now been widely using for the
treatment of thrombosis. In this study, the gene encoding lumbrokinase from the ezrthworm Lumbricus
rubellus (GeneBank Accession Ne. AF304199) was codon optmized for expression in P pastoris X33 using
an expression vector pPICZaA. The nansformant expressing the highest level of the lumbrokinase (0,767

U/ml) was selected The b wag

d1 wn'n the highest level in YPTCM medium

after induction of 1.0% methanol for 96 h. The

showed a mol; mass of 47 kDa

on SDS-PAGE, specific actvity of 2,94 U/mg, The purified of proten was identified with Maldi-Tof mass
spectrometry, which showed 100% ‘deunfcauon to the correspondwg peptides of the putative LK from

Genbank {code: Q3HR18}. The was

din P pastoris X33.

Keywerds- expression, lumbrokinase, Pichia pastoris X33, purification
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