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TOM TAT

Thc nghén mach (thrombosis) 1a tinh trang & dong mach mau v6i cuc méu dong, c6 thé din t6i nhdi méau
co tim cap tinh va dét quy do thiéu méau cuc bd, ca hai deu dén téi tir vong. Khac véi viéc can thiép phau thuét
dé 14y hoiac thong tic nghén, hodc tao ra mach phu d& cip méi mau, chi cé cach xir Iy udng thuéc thong tic dé
phin hity cuc méu déng nhu streptokinase, tPA (thé hoat hoéa plasminogen dang md), urokinase,
staphylokinase, nattokinase. Streptokinase (SK, EC 3.4.99.22) 1a mdt protein ngoai bao, nhung khéng phai 1a
enzyme, do cac ching tan huyet beta Streptococcus sinh téng hop ra. SK 1a chudi dom, ¢6 khéi lugng phan tir
47 kDa, 414 amino acid, diém ding dién pH 4,7. Enzyme hoat déng téi thich & dai pH 7,3 - 7,6. SK tr né
khong c6 hoat tinh thity phén protein va vi vy, hoat hoa plasminogen (PG) thanh plasmin (PN) gidn tiép truéc
hét, qua viéc tao ra phirc hop i lyc cao twong dwong phén tir lmmg v6i PG (phirc hop hoat héa SK—PG). SK
dugc sir dung lam chét tan huyét khéi 1ong réi trong bénh vién. N6 dugc tiét tr nhién tr mét s6 ching
Streptococcus tan huyét beta. Do nidng suét sinh tdng hop SK thap va mirc 46 nguy hiém cua chung tr nhién,
nén ngudi ta tim cach san xuat protein thudc quan trong nay bang con dudng tai td hop. Trén thé gisi, di c6
nhiéu cong trinh nghién ciru vé nhan dong, biéu hién va san xudt SK tir S. equimilis, S. pyrogenes, S. uberis &
E. coli, B. subtilis, S. sanguis, P. pastorts Schizosaccharomyces pombe, Lactococcus lactis, Streptomyces
lividans. Trong nhing nim gan ddy, ¢ Viét Nam ciing da xuét hién mét s6 cong trinh nghién ciru ghac do didu
tri tic nghén mach mau bing SK. Ching t5i ¢4 nhin dong, biéu hién va dang danh gia cac tinh chét cia SK téi

16 hop & E. coli. Cac thé tPA va lumbrokinase ciing dang dwgc mét s6 nhém khéc nghién ciru.

Tir khéa: Biéu hién gen, co che", nhén dong, Streptococcus, streptokinase, tai 0 hop

TINH HINH NGHIEN CUU TREN THE GIOI

Téc nghén mach (thrombosis) 13 tinh trang @
dong mach méu v&i cuc méu dong, co thé din toi
nhéi méu co tim cAp tinh va dot quy do thiéu méu
cuc b, ca hai déu dan téi tir vong. Khac véi viée can
thiép phiu thuit dé 1iy hoic théng tic nghén, hoic
tao ra mach phu dé cip mai mau, chi c6 cach xir Iy
ubng thudc thong tic dé phin hiy cuc mau déng,
Streptokinase (SK) 13 mét lya chon nhu thé
(Kunamneni et al, 2007) (ngoai tissue-type
plasminogen activator (tPA), urokinase (UK), single
chain urokinase-type-plasminogen activator (SCU-
PA), acylated plasminogen- streptokinase activator -
complex (APSAC)). Trén thé gidi, cac nha khoa hoc
da nghién ciu nhiéu vé sinh téng hop SK, tinh chat
1y héa, chu tric, co ché tac dung, 1én men sin Xuit,
didu tri 14m sang. Trong nghién ctru sinh téng hop
SK, ngudi ta 43 nhan dong, biu hién va san xuit SK
tr cac ching Streptococcus equisimilis, S.
pyrogenes, S. uberis & cac hé thong té bao chu nhu

E. coli, B. subtilis, S. sanguis,
Schizosaccharomyces pombe,
Streptomyces lividans.

Streptokinase (SK, EC 3.4.99.22) 1a m{t protein
ngoai bao, khong phai 14 enzyme, do cic chung tan
huyét beta Streptococcus sinh tong hop ra. SK ¢6 chu
triic chudi don, khéi lugng phén tir 47 kDa, 414 amino
acid, diém déng dién pH 4,7. Enzyme hoat déng tbi
thich & dai pH 7,3 - 7,6. Lan d4u tién, Tillet va Camner
(1933) da md ta tac dung cua SK pha v& cac cuc mau
dodng va ho cho rang nd ¢ hoat tinh enzyme truc t1ep
débi voi fibrin (Tillett, Garner, 1933). T6i nam 1941,
Milstone méi giai thich ring SK c6 tic dung thong
qua hoat dong cna protein plasma. Piu tién SK duogc
goi 13 fibrinolysin, cho dén khi ngudi ta tim thiy né
cim ung phin huy fibrin khéng tnrc tiép ma théng
qua hoat dong clia protein plasma trong hé théng ly
gidi fibrin & ngudi. Sau d6, Christensen (1945) da dat
tén streptokinase dé mé ta dich chiét vi khun~
Streptococcus (Christensen, 1945). '

P.  pastoris,
Lactococcus lactis,



Khéng giéng nhu UK va TPA, SK tu n6 khong
c6 hoat tinh thiy phén protein va vi vdy hoat hdéa
plasminogen (PG) thanh plasmin (PN) gian tiép trudc
hét qua viéc tao ra phirc hop 4i luc cao véi PG theo ty
1¢ phén tir tuong duong (phirc hop hoat héa SK-PG).

Co ché hoat dpng cia SK

Tinh chit hip din dic biét cua thé hoat hoa
plasminogen nay 13 chinh né khong c6 hoat tinh thay
phén protein va bdi vay hoat héa HPG thanh PN gian
tiép qua viéc tao ra mot phirc hop ai luc cao voi PG
(SK-HPG) theo ty 1€ phin to tuong duong.
Summaria va dong tic gia (1974) di giai thich kha
ndng cta SK tao ra phirc hop phan tr lugng tuong
duong véi HPG.

Hoat dong. xuc tac SK cua plasminogen c6 hai
budc quan trong (Schick, Castellino 1973). Budc
dAu tién lién quan td1 su hinh thanh dang ly giai
protein l1am chit xuc tac phan (g cht lién két
peptide Arg560—Val561 cin thiét cho su hoat hoa
cla plasminogen. Su hinh thanh thé kich hoat nay
duoc tém tit nhu sau:

SK + HPN « SK.HPG — SK.HPG' — SK* HPN
SK + HPN — SK*.HPN
[SK*: dang cai bién ly giai protein ctia SK}]

O ddy, SK va HPG lién két tao ra mét phirc hop
SK.HPG theo ty 1& phin tir luong twong duong. Két
qué cha sy tuong tac nay dén t6i thay ddi cAu dang
phirc hop, tao ra SK.HPG', ¢6 trung tdm hoat dong,
nam & nira plasminogen ciia phirc hop.

Phitc hop nay khong bén va bién déi nhanh
chéng thanh phire hgp (SK*.HPN) ctia SK va HPN
(human plasmin). Dan t6i phan (mg cét ndi phan tir
cua lién két peptide Arg560-Val561 trong phirc hop
SK.HPG*, dugc xuc tdc bdi trung tAm hoat dong
trong nia plasminogen cta phirc hop (Bajaj,
Castellano, 1977). Tiép theo su hinh thanh HPN,
trong phirc hop, SK duge cai bién cit protein thanh
dang SK* di thay dbi (Brockway, Castellino 1974).
Dang SK* d thay dbi nay c6 khéi lwong phén tr 36
kDa, nhu vay peptide cit di c6 khéi luong phan t
khoang 9 kDa. SK* ciing c6 céc tinh chét chirc ning
nhu SK tu nhién.

Céc tinh chit héa Iy ciia SK

De Renzo va ddng tic gia (1967), Taylor va
Botts (1968) da danh gia cac tinh chit hoa hoc va vat
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Iy cua SK. SK 1a mét protein don, khdi luong phan
tir 45 - 50 kDa dwoc x4c dinh bang do ling cén bang
SK chay trén gel dién di nhu o-globulin va co hé sb
hép thu 4nh sang 9,49, v6i diém dang dién 4,7.
Thanh phén cua SK khéng cé cystine, cysteine,
phosphorus, carbohydrate va lipid. Ham luong
nitrogen 13 14,5%. Céc nghién ciru tan quay quang
hoc cho thdy ty 18 helix 1a 10 - 12%. D6 nhét dac
trung 14 0,1 (De Renzo et al., 1967; Taylor, Botts,
1968).

Chu triac SK

Jackson va Tang (1982) di xac dinh toan bd
trinh tr amino acid ciia SK diu tién bang phuong
phap phén hiy Edman ty dong st dung cynogen
bromide va cic phin doan cit protease. Malke va
ddng tac gia (1985) dd xé4c dinh trinh tw nucleotide
hoan chinh cla gen skc chung S. equisimilis HA6A,
sau khi nhan dong mot phan doan 2568 bp Ps1I chira
gen skc tu genome cua S. equisimilis HA46A vao E.
coli. Cac nha nghién ciru cling nhén dang céc trinh tu
nucleotide ctia cac viing lan can lién quan téi kiém
soat phién ma va dich ma cua gen skc. Cac gen skc
(Huang et al., 1989b) ciing nhu trinh ty amino acid
(Malke, 1993) tr cédc nhém khic nhau cua
Streptococcus cling dugc phén tich vé d6 tuong dong
dé so sanh va 1am 15 cac vung thay dbi trong trinh tu
SK. Ca hai nghién ctru déu cho rang do khéng tuong
ddng 16n giira cac SK khac nhau d3 tao ra mét nhom
khac cha Streptococcus.

Cac domain ciu tric (tinh chit ciu dang) cia SK

pé nghién ciru vé cAu tric SK, cac nha khoa hoc
da sir dung cac ky thudt ly sinh hoc khac nhau nhu
CD, NMR, FT-IR va do nhiét luong quet (Beldarrain
et al., 2001), hodc nghién clru gian tiép qua vige xac
dinh tinh chét héa ly caa cic phén doan khic nhau
cua SK (Reed et al., 1995). Mot s6 nha nghién ciru
cho biét c6 nhiéu domain trong SK véi c4c tinh chét
céu tric - chirc nang khac nhau. Phan tich do nhigt
lugng quét SK cho thay protein cé cdu tao tir hai
domain khéac nhau (Welfle ef al., 1992).

Dé tim hiéu vai trd cta domain diu N cua SK
(gbc sb 1 - 59 cha SK), Nihalani va dong tac gia
(1998) da tong hop phén doan peptide nay va thay
rang domain ddu N lam ting kha ning hoat hoa
plasminogen thdp cua phén doan SK 60- 414 Ién vai
tram 1n. Ngoai ra, domain ddu N duogc chu tao tir hai
domain dic trung PG nh6 hon. Hién nay, ngusi ta
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dang nghién ctru céu tric tinh thé cua phirc hop SK
v6i chudi nhe HPN (Wang et al.,, 1998) va céu triic
tinh thé cua SK beta domain (Lizano, Johnston
2005). C4c nha khoa hoc van dang tiép tuc nghién
ctru bién tinh nhiét cua SK (Azuaga et al., 2002),
tinh bén nhiét cua cac domain dac trung cla enzyme
(Conejero-Lara et al., 1996), co ché hoat héa cua
plasminogen bang SK (Sazonova et al, 2004;
Boxrud, Bock, 2004).

Nhin dong gen skc ma héa SK

Streptokinase (SK) 1a thé kich hoat plasminogen
tiém ning, dugc s dung 1am chét tan huyét rong rai
trong bénh vién. SK duoc tiét ty nhién tir mét sb
chung Streptococcus tan huyét beta. Do ning suit
sinh téng hop thip va mirc d6 nguy hiém cia cac
chung tu nhién, cho nén nguoi ta tim céch san xuat
protein thubc quan trong nay bang con dudng tai tb

hop.
Nhin dong gen skc tir Streptococcus equisimilis

Lin d4u tién, Malke va Ferretti (1984) d3 nhan
dong DNA genome tir S. equisimilis ching H46A &
E. coli st dung vector L47. Ho sang loc thu vién
phage trén dia thach trang lop casein/plasminogen,
phén 1ap va phén tich mudi dong tai t& hop chira ske
(Malke, Ferretti 1984). Gen skc d3 biéu hién trén
vector pBR322 v4i su c¢6 mdt cia promoter cua
chinh n6 & E. coli va dugc nhén dang b?lng k¥ thuat
dung hop mién dich. Dich ndi nui chy, dich shock
thdm thiu va dich pha t& bao déu co hoat tinh SK,
nhu véy t& bao E. coli c6 kha ning tiét ra mét hrong
SK dang k& trong dich nudi cdy (Malke, Ferretti,
1984).

Huang va ddng tac gia (1989) di sir dung trinh
tu gen skc md hoa SK cua ching H46A nhém C (trén
plasmid pNC1) 1am miu do6 DNA dé xic dinh su

phin bd cta gen skc & Streptococcus nhém A clia:

c4c type M khac nhau va trong c4c ching lién ciu
khuén khéc. Chi c¢6 cdc chung lién ciu khuén déc
nhém A, C va G chira gen skc; 12 ching nhém
Lancefield khac khong c6. Tt ca 134 chiing nhém A
(61 type M va 6 type T) déu chira gen skc (lai manh
v6i mau do pNC1) nhung chi c6 83 chung (62%) c6
hoat tinh SK trén dia thach casein-plasminogen
(Huang et al., 1989a).

Nhin dong gen skc tie Streptococcus pyrogenes va
S. uberis NCTC 3858

Pén nim 1989, Walter va déng tac gia d3 nhan

dong thanh céng gen md héa SK tir chung S.
pyrogenes (Walter et al., 1989) va Johnsen va dong
tic gid dd nhan dong gen skc ma héa SK tir chung S.
uberis NCTC 3858 bang phuong phap PCR suy
bién. Piu tién, ho tinh sach thé kich hoat
plasminogen bo (32 kDa) tir dich ndi nu01 cay ching
bénh bo S. uberis NCTC 3858 bang séc ky l6ng cao
ap HPLC pha nguoc cubi cung. Trinh fy moi suy
bién dugc thiét ké tir trinh tu peptide dé khuéch dai
phan doan gen mi héa thé kich hoat. Tlep theo, PCR
nguoc dugc s dung dé thu nhan gen diy du. Gen
thé kich hoat plasminogen (skc) S. uberis ma héa
‘mét protein dai 286 aa gobm mot peptide tin hiéu 25
aa. So sanh ftrinh tr aa, SK nhan dong c6 d6 tuong
ddng ~26% v6i SK tinh sach tr S. equisimilis va S.
pyogenes. SK tir S. uberis khong cb domain dau C
nhu SK chiung S. equisimilis. Py 1a mét tinh chit
chung cia SK chung ndy; phén tich héa sinh va di
truyén cho théy 9/10 chung S. uberis nita tuong tu
nhu chung NCTC 3858. Trinh tu gen skc cua ba
chiing nay cho thiy trinh ty aa cua protein bao thu
cao & trong nhimg chiing nay (Johnsen et al., 1999).

Biéu hién SK tai td hop
Biéu hién SK 6 S. sanguis

Sau khi di nhin dong gen m# héa SK tir chung
S. equisimilis, Malke va ddng tac gia (1984) di biéu
hién SK ¢ chung Challis S. sanguis (nhém H) duéi
su kidm soét cua chinh promoter va SK tai t& hop c6
cac tinh chét sinh hoc nhu SK tu nhién. Tuy nhién,
khéi luong phén tir ciia SK nhan dong (42 kDa) biéu
hién & S. sanguis thip hon so véi SK tu nhién (47
kDa) (Malke et al., 1984). Mic du, gen nhan dong
m3 héa mot protein thudn thuc 47 kDa nhung khéi
Iugng phan tir cia SK & . sanguis vin thip hon c6
thé 1a do qua trinh cht protein hiu dich mi, tao ra
mdt SK van c6 hoat tinh sinh hoc va phan tmg huyét
thanh manh.
Biéu hién SK 6 S. sanguis va E. coli
Pé co thé bidu hién dugc & ca chung
Streptococcus spp. 1an E. coli, Dao va Ferretti (1985)
da thiét ké mot vector con thoi pSA3 bang cach nbi
plasmid pACYCI84 cho E. coli (khang
chloramphenicol va tetracycline) véi  plasmid
pGB305 gianh cho lién ciu khuin (khing
erythromycin). Vector pSA3 duoc sir dung dé sang
loc mét thu vién genome cia chung S. mutans GS5 &
E. coli bang khang huyét thanh S mutans. Gen mi
hoéa skc trén plasmid pSA3 dugc biéu hién 6n dinh
3



va ¢6 hoat tinh SK ¢ E. coli, S. sanguis (Challis) va
S. mutans (Dao, Ferretti, 1985).

Avilan va ddng tac gia (1997) da biéu hién yuot
muc gen skc ching S. equisimilis trong mdt vector &
E. coli dudi sy kiém soat ciia promoter tac. Tat ca
SK t4i t& hop duoc tiét ra ving chit bao va thu duoc
sau khi xir 1y t& bao cam {mg véi lysozyme. SK dugc
tinh sach bang sic ky DEAE sepharose va phenyl-
agarose voi thang nong d6 tuyén tinh 4,5 - 0%
ammonium sulfate. Trong ba din xuit SK chinh 47,5
kDa, 45 kDa va 32 kDa lai Western voi mdt khang
thé da dong, SK 32 kDa khéng c6 hoat tinh mic du
ciling tao ra mét phirc hop voi plasminogen nguoi.
SK 47,5 kDa va 45 kDa déu c6 hoat tinh va SK 47,5
kDa tuong tmg v6i SK tu nhién duge xac dinh trinh
tu peptide. Dy 1a cdc phan doan SK do bi phén hiy
timg phan trong qué trinh tiét hoic tinh sach (Avilan
etal, 1997).

Biéu hién SK & Pichia pastoris

SK thudng bi phan huy khi sinh téng hop & quy
md 16n cling nhu khi khong duoc cuén gdp hoan
toan. Dé giai quyet vé vAn dé nay, Pratap va dong tac
gia (2000) da bidu hién SK dang glycosyl héa, ngoai
bao & nam men P. pastoris. Tin hiéu tlet goc cia SK
dugc thay bang tin hiéu peptide din yéu t§ alpha va
bidu hién protein dung hop nay dudi su kiém soat
cua promoter alcohol oxidase (ox) dugc cam tng v&i
methanol sau khi héi nhip vio nhiém sic thé P.
pastoris.

SK glycosyl hoa tiét ra tir chung P. pastoris tai
t6 hop di chuyén chim hon va tuong {mg vdi mot
protein 55 kDa so vdi SK gbc 47 kDa qua phén tich
lai Western va enzyme d6. SK glycosyl hoa gii
nguyén kha ning hoat héa plasminogen nhu dang
khéng glycosyl hoa. SK dang glycosyl héa c6 dd bén
& 25°C va 37°C cao hom va khang lai protease tbt
hom so véi dang SK khéng bj glycosyl hoa dugc tiét
ra tir P. pastoris sau khi xir Iy tunicamycin hodc tlét
ra tir E. coli tai t6 hop. Cac két qua nay cho thiy rang
su glycosyl hoa lién két N ciia SK tang 30 - 40% d6
bén protein va kha nang khang lai su phin huy
protein nhung khong anh hudng gi t6i chic ning
thuy phén fibrin (Pratap et al, 2000).

Biéu hi¢én SK & Bacillus subtilis

’ Lin du tién, nam 1986, Klessen va Malke di
biéu hién gen skc ching S. equisimilis H46A & B.
subtilis. Gen ske dugc biéy hién sir dung céc tin hiéu
phién ma va dich mi cua chinh n6, dap tmg cac yéu
4
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cu nghiém ngjit cia ching B. subtilis d& biéu hién
gen la co hiéu qua. Hoat tinh SK tiét ra giam xuong

~dén cudi pha sinh trudng liiy thira cho thiy cac

protease tiét ra cia B. subtilis da thuy phan va bat
hoat protein la (Klessen, Malke, 1986). Pé khic
phuc tinh trang nay, Wong va dong tac gla, (199,4) da
st dung chung B. subtilis WB600 d6t bién mat sau
protease ngoal bao va di cai thién ning sudt sinh
téng hop SK tiét ra.

Gen skc cai bién duoc thay trinh tu promoter va
tin hiéu tiét gbc bing trinh tu promoter va tin hiéu
tiét ctia levansucrase tr chiing B. subtilis. B. subtilis
mang skc tu nhién hay cai bién sinh tng hop SK &
murc d6 thiy duge. Ngay ca véi ching chu biéu hién
WB600, ciing c6 thé quan sat thiy SK dugc cai bién
dau C. Qua d6t bién t6 hop déc hiéu ving dau C, cac
din xuit SK dugc cai bién khong bi thuy phin diu
C. Mot din xuét ting 2,5 1an hoat tinh dic hiu va c6
thé ding 1am chét tan huyét t6t hon (Wong et al.,
1994).

Biéu hién SK ¢ Schizosaccharomyces pombe

Cho t6i nay, ngudi ta di thir biéu hién SK ¢ P.
pastoris, E. coli va B. subtilis va thu dugc mot
protein bi glycosyl héa hodc bi phan huy nhleu Do
nam men phan d6i Sz. pombe c6 chung mot s6 tinh
chét phéan tir nhu cac té bao nhan chuén bac cao, nén
Kumar va Singh (2004) d4 biéu hién gen skc & ndm
men nay.

Gen dung hop gdm trinh tr tin hiéu cia Plus
pheromone ching Sz. pombe va gen skc thanh thuc
tir Streptococcus sp. duge chén vao vector bidu hién
mang promoter diéu hoa bai thiamine. SK dugc biéu
hién & mirc 46 cao nhu & E. coli va P. pastoris, v&i
50 - 100% SK thanh thuc dugc cét trinh ty tin hidu
va tiét xudt vao ving chit bao. SK thanh thuc duge
biéu hién & mic dd cao va khong bi phan hay &
chung Sz. pombe méi dot bién mat hoat tinh protease
ngoai bao. He thong biéu hién Sz. pombe nay c6 wu
diém dé sinh tong hgp cac protein tién nhén & quy
md 16n ma khong cin cai bién hodc b1 phin huy
(Kumar, Singh, 2004).

Biéu hign SK & Lactococcus lactis

Nam 2006, Sriraman va Jayaraman da biéu hién
SK dang protein tiét & L. lactis du6i su kiém soat cia
P170 promoter. Tuy nhién, SK bj thuy phén, tao ra
sin pham bét hoat dan den hiéu suét thip. Mirc )
thiy phan cao va hiéu suat SK thip 13 do chung .
lactis phan {mg thich nghi acid va phu thudc vao pH
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va néng do phosphate ban diu cia méi trudng nudi
cdy. pH va ndng d6 phosphate ban dau cao s€ uc ché
kha niing thich nghi acid lam ting hiéu suit SK 1én it
nhit 2,5 14n va giam SK thuy phén déng ké
(Sriraman, Jayaraman, 2006).

Biéu hién SK & Streptomyces lividans

Pimienta va ddng tac gia (2007) ¥ biéu hién SK
chung S. equisimilis ATCC9542 tiét xuat & vi khuan
Gram duong St. lividans v6i trinh tu tin hidu cua thé
trc ché subtilisin tir chiing St. venezuelae CBS762.70
(vsi) hodc véi trinh i tin hiéu cia xylanase C (x/nC)
tir ching St. lividans. Ning suit sinh téng hop
protein dung hop Vsi-SK cao hon 30 lan so vdi
XInC-SK va dat t6i 15 mg SK/I trong ndi 1én men

1,5 1 (Pimienta etal, 2007) SK tinh sach bing séc
ky DEAE-Sephacel cho hai bang protein: San pham
thiy phén 44 kDa va SK thanh thuc 47 kDa. Céc goc
aa dau tién cua SK do St. lividans sinh tong horp
duge xac dinh dang trinh tu dau N nhu mong mudn.
Tin hiéu peptide Vsi dugc bé gy ding diém va dau
N ctia protein dung hop Vsi-SK thanh thuc do St.
lividans tiét ra gilt nguyén ven. Két qua nay cho
thdy, viéc cai bién SK tai td hop do Streptomyces t1et
racd 1€ xay ra & dAu C cia n6, nhu trong chiing goc
S. equisimilis. Hoat tinh dic hiéu cia SK tinh sach
mot phin tir Streptomyces dugc xac dinh la 2661
IU/mg protein. Nhu vay chung St. lividans la mot
chung chi c6 gia tri dé sinh tdng hop san phim duoc
thudc quan trong trén thé giéi & dang hoat héa sinh
hoc (Pimienta et al., 2007).

Cac thé Iam tan fibrin FIBRINOLYTICS
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Hinh 1. Co ché hoat hoa clia SK.

TINH HINH NGHIEN CUU TRONG NUGC

Trong nuéc, da co hai huéng nghién ciru vé SK
do6 1a nghién ciru djéu tri pénh tim mach béng SK va
nghién ciu san xuat SK bang con dudng tai té hop.

C6 mot s6 dé tai nghién ciru trong nuée da dugc
thuc hién, danh gia hi€u qua sir dung thudc SK dé

- diéu tri bénh nhdi méu co tim cip. Nam 2001 - 2002,

Bénh vién Hitu nghi Viét Tiép, Hai Phong da nghién
clru img dung diéu tri bénh nhdi mau co tim clp
bang SK (S& Khoa hoc va Coéng nghé Hai Phong,
http://www. haiphong gov.vn/sokhcn/vn/index).

Lé Vin Nam va Lé Thi Cim Dung (2003) da
nghién ciru cach diéu tri huyét khéi trong tai bién

“~
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mach mau ndo, da dua ra cong thirc va phac d6 didu
tri huyét khéi. Cac thubc ly giai huyét khbi gom: SK,
urokinase, scu-PA, rTPA (Lé Vin Nam, Lé Thj Cam
Dung, 2003).

Tran Minh Tim va dong tac gia (2005) da
nghién ciru diéu tri tiéu sgi huyét bing SK trong nhéi
méu co tim ¢Ap cho 27 ca bj nhdi mé4u co tim & Bénh
vién Pa khoa tinh Phil Yén tir 5/2001 dén 1,2/2(?04
(Tran Minh Tam et al., 2005). Tiéu s¢i huyét bang
SK trong nghién ciru nay ¢6 ty 1€ thanh cdng 1a 63%.
Theo ddi trong 30 ngdy, bénh nhén phuc hdi tdt, it bi
bién chimg, chi phi diéu trj chip nhan dwgc.

Cac nghién ciru khic lién quan téi cdc céc
enzyme tuong ty nhu tPA, nattokinase, urokinase,
lumbrokinase con rat han ché. Pa s6 l1a cac nghién
clru sir dung cdc enzyme nay nhu thé nao trong didu
tri bénh nhoi mau nhu “Ap dung thuoc rTPA tri liéu
bon truong hop thiéu mdu ndo cdp tai Bénh vién
Nhén dén Gia Pinh” clia Phan Cong Tan, Nguyén
Canh Nam va Nguyén Vin Mimg?

Nhém nghién ciru ctia PGS. TS. Nguyén Thi
Ngoc Dao (Vién Coéng nghé sinh hoc, Vién Khoa
hoc va Céng nghé Viét Nam) d nghién citu va san
xuit thanh coéng ché phim twong ty nhu
Lumbrokinase (san phdm tach tir giun dit Nhat Ban
¢6 tén khoa hoc Lumbricus rubellus) tir giun qué
Viét Nam (tén khoa hoc Perionyx escavatus) c6 tic
dung lam tan cuc mau déng 1am nghén déng mach,
tao ra vét thuong bi tu mau (Ly Thi Bich Thuy,
Nguyén Thi Ngoc Dao, 2004; Ly Thi Bich Thuy et
al, 2006). Sau khi thir nghiém trén dong vat, ché
phdm di duoc thir nghiém trén 30 bénh nhan tinh
nguyén tai Ha Nbi bi tai bién mach méu do viém tic
dong mach, va cho két qua tét. Trong thoi gian qua,
nhém nghién cltu nay cling dang tim cach nhan dong
va tao ra enzyme nay bang cong nghé tai t6 hop gen
dé thu dwoc enzyme tinh khiét hon, thuan loi cho
viéc 1am thubc chira bénh.

Nhém nghién ctru clia chiing t6i da nhin dong
thanh cOng gen ma hda subtilisin tr hai chung
Bacillus subtilis ¢6 46 tuong dong 99% (378 va
379/381 aa) trinh ty amino acid cua mdt enzyme
khéc ciing di dugc lam thube chéng tic nghén mach
mau Nattokinase (P35835|SUBN_BACNA,
Subtilisin NAT precursor Nattokinase). Trinh tu gen
ma hoéa subtilisin cua hai chung Bacillus subtilis
phén 14p & Viét Nam dd dugc dang ky trén GenBank
v6i mi sé EF061457 va EF061456 lan lugt cho
ciating Glva DR23 (Quyén Pinh Thi et al., 2007).
6

Quyén Pin Thi
Gen m3 hda subtilisin truéng thanh da biéu hién
thanh cdng trong Bacillus subtilis va dd duge danh
gia tinh chat va 1én men dé c6 thé chuyen giao cong
nghé san Xuét. Hién nay, chung t6i da duoc dang ky
d6c quyén sang ché ma sb SC 1-2009- 00749: Ching
Bacillus subtilis WB800 tai t& hop sinh tdng hop
subtilisin ngoai bao va quy trinh san xuat subtilisin
tdi td hop.

Nong Vin Hai va déng tac gia (Vién Cong nghé
sinh hoc, Vién Khoa hoc va Coéng nghé Viét Nam)
di va dang nghién ciu tao chdt hoat héa
plasminogen md (tissue plasminogen activator, tPA)
tai t& hop trong vi khuln E. coli (Pé tai KC10/06-
20.28, 2009 - 2010; Pé tai NCCB, 614206). bay Ia
nhém diu tién & Viét Nam nghién ciru vé san xuét
rTPA.

Nghién ctru v& rTPA trong hé té bao dong vat
nudi cdy dang dugc trién khai trong dé tai “Nghién
ciru xdy dymg quy trinh cong nghé san xuat ché
phdm enzyme tdi t6 hop streptokinase va yéu 16 hoat
héa plasminogen mé (tPA) sir dung trong diéu tri”
(KC10/06-10.28, 2009-2010).

Gen mid hoéa streptokinase (SK) tr ching
Streptococcus pyogenes DTT (Streptococcus nhom
A) phan 13p & Viét Nam duoc khuéch dai bang cdp
mbi thiét ké dua trén cac trinh tr gen trong déng ma
hoa SK tir cac chung S. pyogenes trong GenBank.
Gen thu dugc dung dé nhan dong trong E. coli DH5a
su dung vector pTZ57R tao thanh plasmid tai t6 hop
pTSK. Vector biéu hién pET22b(+) dugc st dung aé
thiét ké vector tai to hop bidu hién trong E. coli
BL21. Plasmid tai to hop pTSK va vector biéu hién
pET22b(+) duoc cét bing 2 enzyme han ché Ncol va
Xhol dé thu nhan _gen sk va vector biéu hién di mo
vong. Vector tai ’to hop pESK dugc hinh thanh théng
qua phan Ung noéi ghép st dung T4 ligase. Gen ma
héa SK tir khudn pESK duoc doc trinh tr trén may
ABI PRISM 3100 Avant Genetic Analyzer. Gen thu
dugc ¢6 d6 dai 1323 bp voi trinh tr amino acid suy
dién dai 440 amino acid. So sanh trinh tu gen ma hoa
SK tir chung S. pyogenes DT7 véi céc dit liéu trong
GenBank cho thay d6 tuong dong dat 84 - 99%,
Trinh tu protein suy dién cua SK tir S. pyogenes DT7
duoc so sanh voi trinh tu protem dd dang ky trong
GenBank ciing thay d6 tuwong dong tuong déi cao
gilta cac ching Streptococcus nhém A, C va G, dat
78 - 99%. Gen mi hoéa SK tur ching S. pyogenes DT7
duoc dang ky trong GenBank véi ma s6 EU872448
(Vii Hong Diép et al., 2008).
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Trong nudc c¢6 ban mét sb duge phdm cé chira
streptokinase nhu Strase/Sang A Strase (Hang dugc
phim Han Quéc, Sang-A Pharm. Co., Ltd - Korea),
Durakinase (hing Cheil Jedang Corporation),
Mutose (Binex Co., Ltd), Mucopan (Cellart Pharm.
Korea Co., Ltd.), Streptase (Hoechst-Marion-
Roussel), Dortonase, Dornase (Han Quéc).

Strase hoac Sang A Strase chira phirc hop cung
mdt luc hai enzyme streptokinase (phan huy fibrin)
va streptodornase (phén huy protein)
(http://merap.com/vn/San-Pham/Sang-A-Strase/).
Streptokinase 1a enzyme chiét xudt tr ching
Streptococus haemolyticus, c6 tic dung lam tan cyc
mau dong (phan huy fibrin) do hoat héa plasminogen
ndi sinh thanh plasmin. Streptodornase cling dugc
liy tir cac ching S. haemolyticus, 13 enzyme xic tac
qua trinh giai tring hgp cac deoxyribonucleoprotein
trung hop héa. N6 hoéa 1éng nucleoprotein dic quanh
cua cac t& bao chét mdt cach chon loc, khéng cé tic
dung trén té bao sbng.

Trong cac hudng nghién ciru vé enzyme SK néi
riéng va céc loai enzyme lam thudc tan huyét khdi
néi chung trén thé gidi hién nay va trong tuong lai
g?ln thi Viét Nam ¢6 mdt khoang cach rit xa so véi
ho. C6 mot sb huéng Viét Nam di thuc hién trong
mdt thoi gian twong dbi dai 1a danh gia tac dung
chira tri va tdc dung phu cia nhitng enzyme nay khi
diéu tri cho bénh nhan Viét Nam. Tuy nhién, nhitng
nghién clru nay cling & quy mé khdo sit nho 1é. Do
d6, ngay trong huéng di nay, ching ta vin con cich
xa. Cu thé 12 cc cong trinh trong nudc khong da kha
ning dé cong bd trén cac tap chi quéc t& vi ham
lwong khoa hoc thap.

Céc huéng nghién ciru sinh téng hop SK hoic
enzyme lam thudc tan huyét khéi khic tw nhién va
tai tb hop & Viét Nam dang & thoi ky ddu. Hién nay,
mdt s6 nhoém nghién ciru & Viét Nam d3 va dang tao
ra cic enzyme tai td hop nhim muc dich sir dung 1am
thudc tan huyét khéi nhu nhém nghién ciru ctia Néng
Vin Hai vé tPA, nhém nghién ciru ctia Quyén Dinh
Thi vé nattokinase va SK, nhém nghién ciru cia
Nguy&n Thj Ngoc Dao vé lumbrokinase.

Céc huéng nghién ciru khac v& cdu trac, co ché
tac dong cla enzyme nay va nhiing enzyme lam
thude tan huyet khéi khac héu nhu 1a khéng cé o
Viét Nam. R4t it cac cong trinh nghién ciru ¢co ban vé
nhitng huéng di nay.

Loi cam on: Céng trinh co lién quan dén dé tai:

“Nghién ciru xdy dung quy trinh céng nghé san xuat
ché pham enzyme tdi t6 hop streptokinase vd yéu 1
hoat héa plasminogen mé (tPA) si dung trong diéu
tri”, md sé6 K10.28/06-10, 2009 - 2010 va dé tai
“Nghién citu quy trinh nhdn dong, biéu hién cao san
va dinh hudng ing dung enzyme t6i 6 hop
streptokmase lam thudc uong chéng tdc nghén mach
mau"” cap Vién Khoa hoc va Céng nghé Viét 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
stroke, 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 treatment available is the
administration of thrombolytic agents to dissolve the blood clot includuing streptokinase, tPA (tissue-type
plasminogen activator), urokinase, staphylokinase, nattokinase. Streptokinase (SK) (EC 3.4.99.22) is an
extracellular non-enzymatic protein produced by various strains of B-haemolytic Streptococci. 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 3-haemolytic Streptococci.
Low production yield of SK and high risk of natural Streptococci are the major reasons to produce recombinant
SK as an important protein drug. 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.

Keywords: Cloning, expression, mechanism, recombinant, Streptococcus, streptokinase
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