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TOM TAT 

Tac nghen mach (thrombosis) la tinh trang li dpng mach mau vdi cue mau dong, co the dan tdi nhoi mau 
ca tim cap tinh va dot quy do thieu mau cue bo, ca hai deu dan tai tu vong. Khac voi viec can thiep phau thuat 
de lay hoac thong tac nghen, hoac tao ra mach phu de cap moi mau, chi co each xu ly uong thuoc thong tac de 
phan buy cue mau dong nhu streptokinase, tPA (the hoat hoa plasminogen dang mo), urokinase, 
staphylokinase, nattokinase. Streptokinase (SK, EC 3.4.99.22) la mpt protein ngoai bao, nhung khong phai la 
enzyme, do cac chiing tan huyet beta Streptococcus sinh tong hap ra. SK la chuoi dan, co khoi lupng phan tit 
47 kDa, 414 amino acid, diem dang dien pH 4,7. Enzyme hoat dpng toi thich a dai pH 7,3 - 7,6. SK tu no 
khong c6 hoat tinh thuy phan protein va vi vay, boat hoa plasminogen (PG) thanh plasmin (PN) gian tiep truac 
het, qua viec tao ra phiic hpp ai luc cao tuong duong phan tir luang voi PG (phiic hop hoat hoa SK-PG). SK 
dupc sit diing lam chat tan huyet khoi rpng rai trong benh vien. No dupc tiet tu nhien tit mpt so chung 
Streptococcus tan huyet beta. Do nang suat sinh tong hpp SK thap va miic dp nguy hiem ciia chung tu nhien, 
nen nguoi ta tim each san xuat protein thuoc quan trpng nay bang con duong tai to hap. Tren the gioi, da co 
nhieu cong trinh nghien ciiu ve nhan dong, bieu hien va san xuat SK tu S. equimilis, S. pyrogenes, S. uberis a 
E. coli, B. subtilis, S. sanguis, P. pastoris, Schizosaccharomyces pombe, Lactococcus lactis, Streptomyces 
lividans. Trong nhimg nam gan day, a Viet Nam ciing da xuat hien mpt so cong trinh nghien ciiu phac do dieu 
tri tac nghen mach mau bang SK. Chiing toi da nhan dong, bieu hien va dang danh gia cac tinh chat cua SK tai 
to hop a E. coli. Cac the tPA va lumbrokinase cung dang dupc mot so nhom khac nghien ciiu. 

Tie khoa: Bieu hien gen, ca che, nhdn ddng, Streptococcus, streptoldnase, tdi to hgp 

TINH HINH NGHIEN CUXJ TREN THE Gl6 l E. coli, B. subtilis, S sanguis, P. pastoris, 
Schizosaccharomyces pombe, Lactococcus lactis, 
Streptomyces lividans. 

Tac nghen mach (thrombosis) la tinh trang it 
dong mach mau vol cue mau dong, c6 the dan toi 
nhoi mau ca tim cap tinh va dot quy do thieu mau Streptoldnase (SK, EC 3.4.99.22) la mot protein 
cue bp, ca hai deu dan toi tCr vong. Khac vai viec can ngoai bao, khong phai la enzyme, do cac chung tan 
thiep phau thuat de lay hoac thong tac nghen, hoac huyet beta Streptococcus sinh tong hgp ra. SK co cau 
tao ra mach phu de cap mai mau, chi c6 each xu ly tnic chuoi dan, khoi lugng phan tit 47 kDa, 414 amino 
uong thuoc thong tac de phan huy cue mau dong. acid, diem dang dien pH 4,7. Enzyme hoat dong toi 
Streptokinase (SK) la mot lua chpn nhu the thich a dai pH 7,3 - 7,6. Lan dau tien, Tillet va Camer 
(Kunamneni et al, 2007) (ngoai tissue-type (1933) da mo ta tac dung cua SK pha v6 cac cue rnau 
plasminogen activator (tPA), luokinase (UK), single dong va hp cho rang no c6 hoat tinh enzyme true tilp 
chain urokinase-type-plasminogen activator (SCU- doi vod fibrin (Tillett, Gamer, 1933). Toi nam 1941, 
PA), acylated plasminogen- streptokinase activator - Milstone mod giai thich rang SK co tac dung thong 
complex (APSAC)). Tren the gidi, cac nha khoa hpc qua hoat dpng cua protein plasma. Dau tien SK dupc 
da nghien ciiu nhieu ve sinh tong hap SK, tinh chat gpi la fibrinolysin, cho den khi nguoi ta tim thay no 
ly hoa, cau tnic, ca che tac dung, len men san xuat, cam img phan huy fibrin khong true tiep ma thong 
dieu tri lam sang. Trong nghien ciiu sinh tong hpp qua hoat dpng cua protein plasma trong he thing ly 
SK, nguai ta da nhan dong, bieu hien va san xuat SK giai fibrin a nguai. Sau do, Christensen (1945) da dat 
tir cac chung Streptococcus equisimilis, S. ten streptoldnase de mo ta dich chilt vi khuan 
pyrogenes, S. uberis il cac he thong te bao chu nhu Streptococcus (Christensen, 1945). 
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Khong giong nhu UK va TPA, SK ttr no khong 
CO boat tmh thiiy phan protem va vi vay boat hoa 
plasminogen (PG) thanh plasmin (PN) gian tiep truac 
hit qua viec tao ra phiic hop ai luc cao vai PG theo t>' 
le phan tir tuang duang (phirc hop boat hoa SK-PG). 

Cff che hoat dong ciia SK 

Tinh chit hap din dac biet cua thl boat hoa 
plasminogen nay la chinh no khong co boat tinh thuy 
phan protein va bai vay hoat boa HPG thanh PN gian 
tilp qua viec tao ra mpt phiic hgp ai luc cao vdd PG 
(SK-HPG) theo ty le phan tii ttiong duang. 
Summaria va ding tac gia (1974) da giai thich kha 
nang cua SK tao ra phiic hop phan tu luang tuang 
duang vod HPG. 

Hoat dpng xuc tac SK cua plasmuiogen co hai 
buac quan ttpng (Schick, Castellino 1973). Buac 
diu tien lien quan tod su hinh thanh dpg ly giai 
protein lam chit xuc tac phan ung cat lien ket 
peptide Arg560-Val561 cin thilt cho su boat hoa 
cua plasminogen. Su binh thanh the kich boat nay 
duac tom tat nhu sau: 

SK + HPN ^ SK.HPG -^ SK.HPG' -^ SK*.HPN 

SK-HHPN-^SK*.HPN 

[SK*: dang cai biln ly giai protein ciia SK] 

d day, SK va HPG lien kit tao ra mpt phiic hpp 
SK.HPG theo ty le phan tti luong tuong duong. Ket 
qua cua su tuang tac nay dan tod thay doi cau dang 
phiic hpp, tao ra SK.HPG', c6 ttiing tam boat dpng, 
nim a nira plasminogen ciia phiic hap. 

Phiic hap nay khong ben va bien doi nhanh 
chong thanh phiic hpp (SK*.HPN) cua SK va HPN 
(human plasmin). Dan tod phan img cat npi phan tti 
cua lien kit peptide Arg560-Val561 ttong phitc hop 
SK.HPG*, dupc xiic tac bod tnmg tam hoat dpng 
ttong nira plasminogen ciia pbifc hop (Bajaj, 
Castellano, 1977). Tilp theo sir hinh thanh HPN, 
ttong phiic hop, SK dupc cai bien cat protein thanh 
dang SK* da thay doi (Brockway, Castellino 1974). 
Dang SK* da thay doi nay c6 khoi lupng phan tir 36 
kDa, nhu vay peptide cat di c6 khoi luong phan tit 
khoang 9 kDa. SK* ciing co cac tinh chat chuc nang 
nhu SK tu nhien. 

Cac tinh chat hoa ly ciia SK 

De Renzo va dong tac gia (1967), Taylor va 
Botts (1968) da danh gia cac tinh chat hoa hoc va vat 
2 

ly ciia SK. SK la mpt protein don, khii luong phan 
tti 45 - 50 kDa duoc xac dinh bing dp ling can bang. 
SK chay tten gel dien di nhu a-globulin va co he so 
hip thu anh sang 9,49, vai dilm dang dien 4,7. 
Thanh phin cua SK khong c6 cystine, cysteine, 
phosphorus, carbohydrate va lipid. Ham lupng 
nittogen la 14,5%. Cac nghien ciiu tan quay quang 
hpc cho thiy ty le helix la 10 - 12%. Dp nhot dac 
ttxmg la 0,1 (De Renzo et al, 1967; Taylor, Botts, 
1968). 

Cau triic SK 

Jackson va Tang (1982) da xac djnh toan bp 
ttinh tu amino acid cua SK diu tien bang phuang 
phap phan buy Edman tti dpng sir dung cynogen 
bromide va cac phan doan cat protease. Malke va 
ding tac gia (1985) da xac dinh ttinh ttr nucleotide 
hoan chinh cila gen skc chiing S. equisimilis H46A, 
sau khi nhan dong mpt pban doan 2568 bp Pstl chira 
gen skc tir genome cua S. equisimilis H46A vao E. 
coli. Cac nha ngbien ciiu ciing nhan dang cac trinh tu 
nucleotide cua cac vimg lan can lien quan tdi kiem 
soat phien ma va dich ma cua gen skc. Cac gen skc 
(Huang et al, 1989b) ciing nhu trinh tu amino acid 
(Malke, 1993) tti cac nh6m khac nhau cua 
Streptococcus ciing dupc phan ticb ve dp tuang dong 
dl so sanh va lam ro cac vung thay doi ttong trinh tu 
SK. Ca bai nghien ciiu deu cho ring dp khong tuang 
ding lan giiia cac SK khac nhau da tao ra mpt nhom 
khac cua Streptococcus. 

Cac domain cau triic (tinh chat cau dang) ciia SK 

D I nghien ciiu ve cau tnic SK, cac nha khoa hpc 
da su dung cac ky thuat ly sinh hpc khac nhau nhu 
CD, NMR, FT-IR va do nhiet lupng quet (Beldarrain 
et al, 2001), hoac nghien ciiu gian tiep qua viec xac 
dinh tinh chat boa ly cua cac phan doan khac nhau 
ciia SK (Reed et al, 1995). Mot so nha nghien ciiu 
cho biet co nhieu domain trong SK voi cac tinh chat 
cau tnic - chitc nang khac nhau. Phan tich do nhiet 
lupng quet SK cho thiy protein co cau tao tit hai 
domain khac nhau (Welfle et al, 1992). 

De tim hieu vai tto cila domain dau N cua SK 
(glc sl 1 - 59 cua SK), Nihalani va ding tac gia 
(1998) da tong hap phan doan peptide nay va thiy 
ring domain dau N lam tang kha nang boat hoa 
plasminogen thip cua phan doan SK 60-414 len vai 
ttam lin. Ngoai ra, domain dau N dupc ciu tao tti hai 
domain dac tnmg PG nho ban. Hien nay, nguai ta 
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dang nghien ciiu cau tnic tinh the cua phiic hop SK 
vai chuSi nhe HPN (Wang et al, 1998) va ciu ttiic 
tinh the cua SK beta domain (Lizano, Johnston 
2005). Cac nha khoa hpc van dang tiep tuc nghien 
ciiu bien tinh nhiet cua SK (Azuaga et al, 2002), 
tinh ben nhiet ciia cac domain dac trung cua enzyme 
(Conejero-Lara et al, 1996), ca che boat hoa ciia 
plasminogen bang SK (Sazonova et al, 2004; 
Boxmd, Bock, 2004). 

Nhan dong gen skc ma hoa SK 

Stteptokinase (SK) la the kich boat plasminogen 
tiem nang, dupc sit dung lam chat tan huyet rpng rai 
ttong benh vien. SK dupc tiet tu nhien tit mpt so 
chiing Streptococcus tan huyet beta. Do nang suat 
sinh tong hpp thap va miic dp nguy hiem cua cac 
chiing tu nhien, cho nen nguai ta tim each san xuat 
protein thuoc quan ttpng nay bang con ducmg tai to 
hop. 

Nhan ddng gen skc tie Streptococcus equisimilis 

Lin diu tien, Malke va Ferretti (1984) da nhan 
dong DNA genome hi S. equisimilis chiing H46A a 
E. coli sir dung vector L47. Hp sang lpc thu vien 
phage tten dia thach ttang lop casein/plasminogen, 
phan lap va phan tich muoi dong tai to hpp chita skc 
(Malke, Fenetti 1984). Gen skc da bieu hien tren 
vector pBR322 vol su c6 mat cua promoter ciia 
chinh no a E. coli va dupc nhan dang bang ky thuat 
dung hop mien dich. Dich noi nuoi cay, dich shock 
thim thau va dich pha te bao deu co boat tinh SK, 
nhu vay te bao E. coli co kha nang tiet ra mpt luang 
SK dang ke ttong dich nuoi cay (Malke, Fenetti, 
1984). 

Huang va dong tac gia (1989) da sit dung trinh 
tu gen skc ma h6a SK cua chiing H46A nhom C (tten 
plasmid pNCl) lam mau do DNA de xac dinh su 
phan bo cua gen skc a Streptococcus nhom A ciia-
cac type M khac nhau va ttong cac chiing lien cau 
khuan khac. Chi co cac chiing lien cau khuan doc 
nhom A, C va G chita gen skc; 12 chiing nhdm 
Lancefield khac khong co. Tat ca 134 chiing nhom A 
(61 type M va 6 type T) deu chiia gen skc (lai manh 
vdi mau do pNCl) nhung chi co 83 chiing (62%) co 
hoat tinh SK tten dia thach casein-plasminogen 
(Huang era/., 1989a). 

Nhan ddng gen skc tir Streptococcus pyrogenes vd 
S. uberis NCTC 3858 

Den nam 1989, Walter va dong tac gia da nhan 

dong thanh cong gen ma hoa SK tti chiing S. 
pyrogenes (Walter et al, 1989) va Johnsen va dong 
tac gia da nhan dong gen skc ma boa SK tir cbilng 5*. 
uberis NCTC 3858 bing phuang phap PCR suy 
biln. Diu tien, hp tinh sach thl kich boat 
plasminogen bo (32 kDa) tit dich nii nuoi ciy chiing 
benh bo S. uberis NCTC 3858 bing sic ky long cao 
ap HPLC pha nguac culi ciing. Trinh tu mli suy 
biln dupc thilt kl tir ttinh tu peptide de khuech dai 
phan doan gen ma boa the kich boat. Tiep theo, PCR 
ngupe dupc sit dung de thu nhan gen day du. Gen 
the kich boat plasminogen {skc) S. uberis ma hoa 
mpt protein dai 286 aa gom mpt peptide tin hieu 25 
aa. So sanh trinh tu aa, SK nhan dong co dp tuong 
dong -26% vdi SK tinh sach tir S. equisimilis ya S. 
pyogenes. SK tti S. tiberis khong co domain dau C 
nhu SK chiing S. equisimilis. Day la mpt tinh chat 
chung ciia SK chiing nay; phan tich hoa sinh va di 
truyen cho thay 9/10 chiing S. uberis niia tuang tu 
nhu chiing NCTC 3858. Trinh tu gen skc cua ba 
chiing nay cho thay trinh tu aa cua protein bao thii 
cao a trong nhirng chiing nay (Johnsen et al, 1999). 

Bieu hien SK tai to hffp 

Bieu Men SKaS. sanguis 

Sau khi da nhan dong gen ma hoa SK tit chung 
S. equisimilis, Malke va dong tac gia (1984) da bieu 
hien SK a chung Challis S. sanguis (nhom H) dudi 
su kiem soat cua chinh promoter va SK tai to hpp co 
cac tinh chit sinh hpc nhu SK tu nhien. Tuy nhien, 
khoi lupng phan tit cila SK nhan dong (42 kDa) bieu 
hien a S. sanguis thap ban so vdi SK tu nhien (47 
kDa) (Malke et al, 1984). Mac du, gen nhan dong 
ma h6a mpt protein thuan thuc 47 kDa nhung khoi 
lupng phan tir ciia SK a S. sanguis van thap ban c6 
the la do qua trinh cat protein hau dich ma, tao ra 
mpt SK van co boat tinb sinh hpc va phan iing huyet 
thanh manh. 

Bieu hien SK & S. sanguis vd E. coli 

De c6 the bieu hien dupc a ca chiing 
Streptococcus spp. lan E. coli, Dao va Ferretti (1985) 
da thiet ke mpt vector con thoi pSA3 bang each noi 
plasmid pACYC184 cho E. coli (khang 
chloramphenicol va tettacycline) vdi plasmid 
pGB305 gianh cho lien cau khuan (khang 
erythromycin). Vector pSA3 dupc sir dung de sang 
lpc mpt thu vien genome cua chiing S. mutans GS5 a 
E. coli bang khang huyet thanh S. mutans. Gen ma 
boa skc tren plasmid pSA3 dupc bieu bien on dinh 
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va CO boat tinh SK a E. coli, S. sanguis (Challis) va 
S. mutans (Dao, Ferretti, 1985). 

Avilan va ding tac gia (1997) da bilu hien vupt 
miic gen skc chung S. equisimilis ttong mpt vector a 
E. coli dudi su kilm soat ciia promoter tac. Tat ca 
SK tai t l hop dupc tilt ra vung chat bao va thu dupc 
sau khi xu ly tl bao cam ung vdi lysozyme. SK dupc 
tinh sach bing sic ky DEAE sepharose va phenyl-
agarose vdi thang nong dp tuyen tinh 4,5 - 0% 
ammonium sulfate. Trong ba dan xuat SK chinh 47,5 
kDa, 45 kDa va 32 kDa lai Westem vdi mpt khang 
thl da dong, SK 32 kDa khong co boat tmh mac du 
Cling tao ra mpt phitc hpp vdi plasminogen nguai. 
SK 47,5 kDa va 45 kDa diu co boat tmh va SK 47,5 
kDa tuang iing vdi SK tu nhien dupc xac dinh trinh 
tu peptide. Day la cac phan doan SK do bi phan buy 
tung phan ttong qua trinh tiet hoac tinh sach (Avilan 
etal, 1997). 

Bieu Men SK cf Pichia pastoris 

SK thuong bi phan buy khi sinh tong hpp a quy 
md ldn ciing nhu khi khong dupc cupn gap hoan 
toan. De giai quyet ve van de nay, Pratap va dong tac 
gia (2000) da bieu hien SK dang glycosyl boa, ngoai 
bao or nam men P. pastoris. Tin hieu tiet goc cua SK 
dupc thay bang tin hieu peptide dan yeu to alpha va 
bieu hien protein dung hpp nay dudi sir kiem soat 
ciia promoter alcohol oxidase (ox) dupc cam iing vdi 
methanol sau khi hpi nhap vao nhiem sac the P. 
pastoris. 

SK glycosyl hoa tiet ra tir chimg P. pastoris tai 
to hop di chuyen cham ban va tuang iing vdi mpt 
protein 55 kDa so vdd SK goc 47 kDa qua phan tich 
lai Westem va enzyme do. SK glycosyl hoa giii 
nguyen kha nang boat boa plasminogen nhu dang 
khong glycosyl hoa. SK dang glycosyl hoa co dp ben 
a 25°C va 37''C cao ban va khang lai protease tot 
ban so vol dang SK khong bi glycosyl boa dupc tiet 
ra tu P. pastoris sau khi xii ly tunicamycin hoac tiet 
ra tit E. coli tai to hop. Cac ket qua nay cho thay rang 
su glycosyl boa lien ket N cua SK tang 30 - 40% dp 
ben protein va kha nang khang lai su phan buy 
protein nhung khong anh huang gi tod chiic nang 
thuy phan fibrin (Pratap et al, 2000). 

Bieu Men SK & Bacillus subtilis 

Lan dau tien, nam 1986, Klessen va Malke da 
bieu hien gen skc chung S. equisimilis H46A a B. 
subtilis. Gen skc dupc bieu hien su dung cac tin hieu 
phien ma va dich ma cua chinh no, dap iing cac yeu 
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ciu nghiem ngat ciia chimg B. subtilis dl bieu hien 
gen la co hieu qua. Hoat tmh SK tilt ra giam xuong 
den cuoi pha sinh truang luy thira cho thay cac 
protease tilt ra cua B. subtilis da thiiy phan va bat 
boat protein la (Klessen, Malke, 1986). D I khic 
phuc tinh ttang nay, Wong va ding tac gia (1994) da 
sii dung chung B. subtilis WB600 dot biln niat sau 
protease ngoai bao va da cai thien nang suat sinh 
tong hpp SK tiet ra. 

Gen skc cai bien dupc thay trinh tu promoter va 
tin hieu tilt glc bang ttinh tu promoter va tin hieu 
tilt ciia levansucrase tir chimg B. subtilis. B. subtilis 
mang skc tu nhien hay cai bien sinh tong hpp SK 6 
miic dp thiy dupc. Ngay ca vdd chimg chu bieu hien 
WB600, cQng co thl quan sat thiy SK dupc cai biln 
diu C. Qua dot biln to hpp dac hieu vimg dau C, cac 
dtn xuit SK dupc cai bien khong bi thuy phan dau 
C. Mpt din xuit tang 2,5 lan boat tinh dac hieu va c6 
thl dung lam chit tan huylt tot ban (Wong et al, 
1994). 

Bieu Men SK & Schizosaccharomyces pombe 

Cho tod nay, nguoi ta da thii bieu hien SK a P. 
pastoris, E. coli va B. subtilis va thu dupc mpt 
protein bi glycosyl hoa hoac bi phan buy nhieu. Do 
nam men phan doi Sz. pombe c6 chung mpt so tinh 
chat phan tti nhu cac te bao nhan chuan bac cao, nen 
Kumar va Singh (2004) da bieu hien gen skc a nam 
men nay. 

Gen dung hop gom trinh tu tin hieu cua Plus 
pheromone chimg Sz. pombe va gen skc thanh thuc 
tir Streptococcus sp. dupc chen vao vector bieu hien 
mang promoter dieu hoa bod thiamine. SK dupc bieu 
hien or mile dp cao nhu a E. coli va P. pastoris, vai 
50 - 100% SK thanh thuc dupc cit trinh tu tin hieu 
va tiet xuat vao vung chat bao. SK thanh thuc dupc 
bieu hien a miic dp cao va khong bi phan buy a 
chiing Sz. pombe mod dot bien mat boat tinh protease 
ngoai bao. He thong bieu hien Sz. pombe nay c6 uu 
diem de sinh tong hpp cac protein tien nhan a quy 
mo ldm ma khong can cai bien hoac bi phan huy 
(Kumar, Smgh, 2004). 

Bieu Men SK & Lactococcus lactis 

Nam 2006, Sriraman va Jayaraman da bilu hien 
SK dang protein tilt a L. lactis dudd su kiem soat ciia 
PI70 promoter. Tuy nhien, SK bi thuy phan, tao ra 
san phim bit boat din din hieu suat thip. Miic dp 
thily phan cao va hieu suit SK thip la do chiing L. 
lactis phan iing thich nghi acid va phu thupc vao pH 
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va nong dp phosphate ban dau cua moi truang nuoi 
cay. pH va nong dp phosphate ban dau cao se lie che 
kha nang thich nghi acid lam tang hieu suit SK len it 
nhat 2,5 lan va giam SK thuy phan dang kl 
(Sriraman, Jayaraman, 2006). 

Bieu Men SK d Streptomyces lividans 

Pimienta va dong tac gia (2007) 8a bilu hien SK 
chiing S. equisimilis ATCC9542 tiet xuat a vi khuan 
Gram duang St. lividans vdd trinh tu tin hieu cua the 
lie che subtilisin tir chimg St venezuelae CBS762.70 
{vsi) hoac vdd trinh tu tin hieu cua xylanase C {xlnC) 
tir chimg St lividans. Nang suat sinh tong hpp 
protein dung hop Vsi-SK cao hon 30 lan so vai 
XlnC-SK va dat tod 15 mg SK/1 ttong noi len men 

1,5 1 (Pimienta et al, 2007). SK tinh sach bang sac 
ky DEAE-Sephacel cho hai bang protein: San phim 
thuy phan 44 kDa va SK thanh thuc 47 kDa. Cac glc 
aa diu tien ciia SK do St lividans sinh ting hpp 
dupc xac dinh diing trinh tu diu N nhu mong muon. 
Tin hieu peptide Vsi dupc be gly diing diem va dau 
N cua protein dung hop Vsi-SK thanh thuc do St. 
lividans tilt ra giQ nguyen ven. Ket qua nay cho 
thiy, viec cai biln SK tai to hpp do Streptomyces tiet 
ra CO le xay ra o dau C cua no, nhu trong chiing goc 
S. equisimilis. Hoat tinh dac hieu cila SK tinh sach 
mpt phan tit Streptomyces dupc xac dinh la 2661 
lU/mg protein. Nhu vay chimg St. lividans la mpt 
chimg chil c6 gia tri de sinh tong hpp san pham dupc 
thuoc quan ttpng tten the gidd a dang boat hoa sinh 
hpc (Pimienta et al, 2007). 

Cac the lam tan fibrin RBRINOLYTICS 
i Plasminogen 

Hoat hoa 
Streptokinase 

^^ T The boat : ^ 
" TI' '' K±)-^ 

Hoa mau; -̂̂  
urokinase - 0 — 

t-PA 
rt-PA 

San pham 
phan huy 

Thl hoat H 9 -
hoa 

tfc che 

The chong hoat hoa 

Plasmin 

Thrombin 
Fibrinogen • Fibrin-

San pham 
Fibrin cat 

Hinh 1. Ca che hoat hoa cua SK. 

TINH HINH NGHIEN CUtJ TRONG NtTClC 

Trong nuac, da c6 hai huang nghien ciiu ve SK 
do la nghien ciiu dieu tti benh tim mach bang SK va 
nghien ciiu san xuat SK bang con duang tai to hpp. 

Co mpt so de tai nghien ciiu ttong nuac da dupc 
thuc hien, danh gia hieu qua sit dung thuoc SK de 

dieu tri benh nhoi mau ca tim cap. Nam 2001 - 2002, 
Benh vien Huu nghi Viet Tiep, Hai Phong da ngbien 
ciiu ling dung dieu tri benh nhoi mau ca tim cap 
bang SK (So Khoa hpc va Cong nghe Hai Phong, 
http://www.haiphong.gov.vn/sokhcn/vn/index). 

Le Van Nam va Le Thi Cim Dung (2003) da 
nghien ciiu each dieu tri huyet khoi ttong tai biln 

http://www.haiphong.gov.vn/sokhcn/vn/index
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mach mau nao, da dua ra cong thiic va phac do dieu 
tri huylt khii. Cac thulc ly giai huyet khoi gom: SK, 
urokinase, scu-PA, rTPA (Le Van Nam, Le Thi Cim 
Dung, 2003). 

Tran Minh Tam va ding tac gia (2005) da 
nghien ciiu dilu tri tieu spi huylt bing SK trong nhoi 
mau CO tim cip cho 27 ca bi nhii mau ca tim a Benh 
vien Da khoa tinh Phil Yen ttr 5/2001 din 12/2004 
(Trin Minh Tam et al, 2005). Tieu spi huylt bing 
SK trong ngbien ciiu nay co ty le tbanb cong la 63%. 
Theo doi trong 30 ngay, benh nban phuc hoi tit, it bi 
biln chiing, chi phi dieu tti chap nhan dupc. 

Cac ngbien ciiu khac lien quan tod cac cac 
enzyme tuong tu nhu tPA, nattokinase, urokinase, 
lumbrokinase con rit han che. Da so la cac nghien 
ciiu sit dung cac enzyme nay nhu the nao trong dieu 
tti benh nhii mau nhu ''Ap dung thudc rTPA tri lieu 
bdn tru&ng hgp thiiu mdu ndo cdp tgi Benh viin 
Nhdn ddn Gia Dinh" ciia Phan Cong Tan, Nguyen 
Canh Nam va Nguyen Van Mimg? 

Nhom nghien ciiu cua PGS. TS. Nguyin Thi 
Ngpc Dao (Vien Cong nghe sinb hpc, Vien Khoa 
hpc va Cong nghe Viet Nam) da ngbien ciiu va san 
xuit thanh cong che pbam tuong tu nhu 
Lumbrokinase (san pham tach tir giun dat Nhat Ban 
CO ten khoa hpc Lumbricus rubellus) tit giun que 
Viet Nam (ten khoa hpc Perionyx escavatus) co tac 
dung lam tan cue mau dong lam nghen dpng mach, 
tao ra vlt thuang bi tu mau (Ly Thi Bich Tbily, 
Nguyen Thi Ngpc Dao, 2004; Ly Tbi Bich Thiiy et 
al, 2006). Sau khi thir nghiem tten dpng vat, che 
pham da dupc thir nghiem tten 30 benb nhan tinh 
nguyen tai Ha Npi bi tai bien mach mau do viem tac 
dpng mach, va cho ket qua tot. Trong thai gian qua, 
nhom nghien ciiu nay cQng dang tim each nhan dong 
va tao ra enzyme nay bang cong nghe tai to hop gen 
de thu dupc enzyme tinh khiet ban, thuan lpi cho 
viec lam thuoc chGa benh. 

Nhom nghien ciiu ciia chiing toi da nhan dong 
thanh cong gen ma boa subtilisin tir hai chimg 
Bacillus subtilis co dp tuomg dong 99% (378 va 
379/381 aa) trinh tu amino acid cua mpt enzyme 
khac Cling da dupc lam thuoc chong tac nghen mach 
mau Nattokinase (P35835|SUBN BACNA, 
Subtilisin NAT precursor Nattokinase). Trinb tu gen 
ma hoa subtilisin ciia bai chimg Bacillus subtilis 
phan lap a Viet Nam da dupc dang ky tten GenBank 
vai ma s l EF061457 va EF061456 lln luot cho 
chimg Glva DR23 (Quyin Dinh Tbi et al, 2007). 
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Gen ma hda subtilisin trudrng thanh da bieu hien 
thanh cong trong Bacillus subtilis va da dupc danh 
gia tinh chit va len men d l co thl chuyin giao cong 
nghe san xuit. Hien nay, chiing toi da dupc dang ky 
doc quyin sang chi ma s l SC 1-2009-00749:. Chiing 
Bacillus subtilis WB800 tai t l hpp sinh tong hop 
subtilisin ngoai bao va quy trinh san xuat subtilisin 
tai to hpp. 

Nong Van Hai va ding tac gia (Vien Cong nghe 
sinh hpc, Vien Khoa hpc va Cong nghe Viet Nam) 
da va dang nghien ciiu tao chat hoat hoa 
plasminogen mo (tissue plasminogen activator, tPA) 
tai t l hpp ttong vi khuin E. coli ( D I tai KCl0/06-
20.28, 2009 - 2010; D I tai NCCB, 614206). Day la 
nhom diu tien a Viet Nam nghien cim vl san xuit 
rTPA. 

Nghien cim vl rTPA ttong he te bao dpng vat 
nuoi ciy dang dupc trien khai ttong de tai ''Nghiin^ 
ciru xdy dimg quy trinh cong nghi sdn xudt chi 
phdm enzyme tdi td hgp streptokinase vd yiu td hogt 
hda plasminogen md (tPA) sir dung trong diiu trj" 
(KClO/06-10.28, 2009-2010). 

Gen ma boa streptokinase (SK) tir chiing 
Streptococcus pyogenes DT7 {Streptococcus nhom 
A) phan lap a Viet Nam dupc khuech dai bang cap 
ml i thilt k l dua tren cac trinh tu gen tuang dong ma 
boa SK tit cac chimg S. pyogenes ttong GenBank. 
Gen thu dupc diing de nhan ddng ttong E. coli DHS a 
sir dung vector pTZ57R tao thanh plasmid tai to hop 
pTSK. Vector bieu hien pET22b(+) dupc sil dung de 
thiet ke vector tai to hop bieu hien trong E. coli 
BL21. Plasmid tai to hop pTSK va vector bieu hien 
pET22b(+) dupc cat bang 2 enzyme ban che TVcoI va 
Xhol de thu nhan gen sk va vector bieu hien da ma 
vong. Vector tai to hpp pESK dupc hinh thanh thong 
qua phan iing noi ghep sit dung T4 ligase. Gen ma 
hoa SK tir khuon pESK dupc doc trinh tu tten may 
ABI PRISM 3100 Avant Genetic Analyzer. Gen thu 
dupc CO dp dai 1323 bp vdd trinh tu amino acid suy 
dien dai 440 amino acid. So sanh trinh tu gen ma hoa 
SK tit chiing S. pyogenes DT7 vdi cac dQ lieu trong 
GenBank cho thiy dp tuong dong dat 84 - 99%. 
Trinh tu protein suy diln cua SK tit S. pyogenes DT7 
duoc so sanh vdd trinh tu proteiii da dang ky ttong 
GenBank ciing thiy dp tuang ding tuong dl i cao 
giira cac chung Streptococcus nhom A, C va G dat 
78 - 99%. Gen ma boa SK tir chung S. pyogenes DT7 
dupc dang ky ttong GenBank vai ma s l EU872448 
(Vu Hlng Diep et al, 2008). 
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Trong nuac c6 ban mpt s l dupc pham co chiia 
stteptokinase nhu Strase/Sang A Strase (Hang dupc 
phim Han QuIc, Sang-A Pharm. Co., Ltd - Korea), 
Durakinase (hang Cheil Jedang Corporation), 
Mutose (Binex Co., Ltd), Mucopan (Cellart Pharm. 
Korea Co., Ltd.), Stteptase (Hoechst-Marion-
Roussel), Dortonase, Domase (Han QuIc). 

Sttase hoac Sang A Strase chiia phiic hpp ciing 
mpt luc hai enzyme stteptokinase (pban buy fibrin) 
va streptodomase (phan buy protein) 
(http://merap.com/vn/San-Pham/Sang-A-Sttase/). 
Stteptokinase la enzyme chiet xuat tir chung 
Streptococus haemolyticus, co tac dung lam tan cue 
mau dong (phan buy fibrin) do boat boa plasminogen 
npi sinh tbanh plasmin. Stteptodomase cung dupc 
liy tir cac chimg S. haemolyticus, la enzyme xuc tac 
qua trinh giai trimg hpp cac deoxyribonucleoprotein 
triing hpp hoa. No boa long nucleoprotein dac quanh 
ciia cac te bao chet mpt each chpn lpc, khong co tac 
dung tren te bao song. 

Trong cac huong nghien ciiu ve enzyme SK noi 
rieng va cac loai enzyme lam thuoc tan huyet khoi 
noi chung tren the giod hien nay va trong tuong lai 
gin thi Viet Nam c6 mot khoang each rat xa so vdd 
hp. Co mpt s l huang Viet Nam da thuc hien ttong 
mpt thai gian tuong doi dai la danh gia tac dung 
chiia tti va tac dung phu cua nhirng enzyme nay khi 
dilu tri cho benh nhan Viet Nam. Tuy nhien, nhiing 
nghien ciiu nay ciing a quy mo khao sat nho le. Do 
do, ngay ttong buong di nay, chiing ta van con each 
xa. Cu the la cac cong trinh ttong nuac khong du kha 
nang de cong bo tten cac tap chi quoc te vi ham 
lupng khoa hpc thap. 

Cac hudrng ngbien ciiu sinh tong hpp SK hoac 
enzyme lam thuoc tan huyet khoi khac tu nhien va 
tai to hpp d Viet Nam dang a thdd ky dau. Hien nay, 
mpt so nhom nghien ciiu a Viet Nam da va dang tao 
ra cac enzyme tai to hop nham muc dich sit dung lam 
thuoc tan huyet khoi nhu nhom nghien ciiu cua Nong 
Van Hai ve tPA, nhom nghien cilu ciia Quyen Dinh 
Thi ve nattokinase va SK, nhom nghien cuu cila 
Nguyen Thi Ngpc Dao ve lumbrokinase. 

Cac hudrng ngbien ciiu khac ve cau tnic, co che 
tac dpng ciia enzyme nay va nhiing enzyme lam 
thuoc tan huyet khoi khac hau nhu la khong co a 
Viet Nam. Rat it cac cong trinh nghien cim co ban v l 
nhung hudmg di nay. 

LM cam on: Cdng trinh cd liin quan din di tdi: 

"Nghiin ciru xdy dimg quy trinh cdng nghi sdn xudt 
chi phdm enzyme tdi td hgp streptokinase vd yeu to 
hogt hda plasminogen md (tPA) sii dung trong diiu 
tri", md so K10.28/06-I0, 2009 - 2010 vd di tdi 
"Nghiin ciru quy trinh nhdn ddng, biiu hiin cao sdn 
vd dinh hucmg img dting enzyme^ tdi td hgp 
streptokinase ldm thudc udng chdng tdc nghen mgeh 
mdu " cdp Viin Khoa hgc vd Cdng nghi Viet Nam, 
2008 - 2009. 
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INVESTIGATION ON PRODUCTION OF RECOMBINANT STREPTOKINASE: 
PRESENT AND PROSPECT 

Quyen Dinh Thi ' 

Institute of Biotechnology, Vietnam Academy of Science and Technology 

SUMMARY 

Thrombosis, the blockage of blood vessels with clots, can lead to acute myocardial infarction and ischemic 
sttoke, both leading causes of death. Other than surgical interventions to remove or by pass the blockage, or the 
generation of collateral vessels to provide a new blood supply, the only tteatment available is the 
adininisttation of thrombolytic agents to dissolve the blood clot includuing stteptokinase, tPA (tissue-type 
plasminogen activator), urokinase, staphylokinase, nattokinase. Stteptokinase (SK) (EC 3.4.99.22) is an 
exttacellular non-enzymatic protein produced by various sttains of p-haemolytic Stteptococci. SK is a single-
chain protein of molecular weight 47 kDa containing 414 amino acids, having isoelectric pH 4.7. The enzyme 
has maximum activity between pH 7.3 and 7.6. SK has no proteolytic activity of its own and thus activates PG 
to PN indirectly by firstly forming a high affinity equimolar complex with PG (SK-PG activator complex). SK 
is used broadly as fibrinolytic agents in hospitals. It is secreted naturally by several P-haemol)ftic Stteptococci. 
Low production yield of SK and high risk of natural Stteptococci are the major reasons to produce recombinant 
SK as an important protein dmg. There were many reports about cloning, expression and characterization of 
SK from S. equimilis, S. pyrogenes, S. uberis in E. coli, B. subtilis, S. sanguis, P. pastoris, 
Schizosaccharomyces pombe, Lactococcus lactis, Streptomyces lividans. Recently, in Vietnam there are also 
some research on thrombotic therapy using SK. Quyen Dinh Thi et al, has cloned, expressed and characterized 
a recombinant SK in E. coli. Other thrombotic agents including tPA and lumbrokinase have been also 
investigated by some other research groups in Vietnam. 
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