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Vifn Cdng nghf sinh hpc 

TOM T A T 

YIU t l dong miy IX cua ngudi (human ftictor IX, F9) la' mft protein thufc hg serine protease ddng vai trd 
rit quan trgng trong qui" trinh ddng mau. Thilu hyt F9 se gay ra benh Hemophilia B. F9 da dugc nghiSn ciju 
bilu hifn d nhieu ,nudc tr€n the gidi de san xuit dugc pham sinh hpc cd gii trj trong dilu trj cic bfnh nhan 
Hemophilia B. Tuy nhi^ , d Viet Nam cho tdi nay chua c6 cdng bl nao ve nghiSn ciiu sin xuit F9 tii t l hgp. 
Su dimg khufin ban diu pJF9 (pJETl.2 + toan bf trinh ty cDNA ma hda F9), hai do^n cDNA mS hda F9 vdi 
chuoi polypeptide cit doan tin hieu tilt dau N vi polypeptide diy du cd Idch thuoc tirong img la 1,3 kb va 1,4 
kb dugc khuech d^i. Cic sin phim PCR dugc t?o d6ng trong vector pET32a (pEF9) biiu hifn 6 Escherichia 
coli v i vector pcDNA3 (pcDF9) bilu hifn trong tl bao df ng v|t cd vii (CHO-S). Plasmid tii td hop pEF9 yi 
pcDF9 tuong ung sS bilu hifn ra cic protein dung hpp vdi do^n peptide Trx dau amino vi 6x histidine diu 
carboxyl vdi kicb thudc lan lugt khoang 67 vi 51 kDa. Cac protein lai nay di dugc bieu hifn thanh cdng trong 
E.coli BL21 (DE3) vi CHO-S, protein tii t l hgp thu dugc tii CHO-S c6 kich thudc phin tii vi ciu tnic gin vdi 
F9 ty nhiSn hon. 

Tir khda: Escherichia coli. Hemophilia B, le bao dpng vdl nuoi cdy, thiet ke vector bieu hien, yeu to dong mdu F9 

MODAU 

YIU t l ddng mau IX (human factor IX, F9) la 
mpt serine protease tham gia vao qui trinh ddng 
Dliu. Trong sy cd m$t ctia ion Câ ,̂ cic phospholipid 
ming tl bio vi ylu to ddng miu F8, F9 xiic tic phin 
irng ciia .con dudng n$i sinh hoat hda ylu tl FID (tir 
d^ng tiln chit bit ho9t) (Shen et al, 2008). Yeu td 
niy (ham gia tryc tilp vio phin irng sin sinh 
thrombin, chit niy xiic tic chuyin fibrinogen thinh 
fibrin. Cic tl bio hdng ciu dinh vio ludi fibrin culi 
ciing hinh thinh cyc miu ddng thyc su (Matters, 
2001; Yepes, Lawrence, 2004). 

ciu t^o ciia protein F9 Ii m^t polypeptide gom 
461 amino acid vdi khii lugng phin tir khoing Sl 
kDa. Phan tii F9 hoin thifn dugc chia thinh cie 
viing: vyng carboxylglutamic acid diu N (N-terminal 
gamma-carboxyglutamic acid domain, Ola; tir goc l-
40), Umg ky nirdc (hyditophobic stack: 41-46), 2 
vimg gilng nhan td sinh trudng bilu md (epidermal 
growth foctor-like domains, EGFI: 47-83, EGFII: 
88-127) lifn kit vdi nhau nhd ciu nli linker (84-87), 
viing ho t̂ hda (activation peptide; 146-180) va vimg 
serine protease diu C (C-terminal serine protease 
domain: 181-415) (Brandstettere/o/., 1995; Hopfiier 
et al., 1999; Schmidt, Bajaj, 2003). Vimg Gia chira 
cic vj tri cd lifn kit ylu vi vira vdi ion Câ * 
(Amphlett ei al., 1981; Bajaj, 1982, Li et al., 1997), 

trong khi do ci hai viing EGFI va protease deu chi 
chiJra I vj tri lien kll manh vdi Câ * (Bajaj et ai, 
1992; Rao el al, 1995). Nhd lien kit vdi ion Ca'"̂  ma 
ciu tnic khdng gian ciia F9 dugc tao thinh, do dd nd 
cd the thyc hifn ho t̂ tinh sinh hpc (Freedman el ai, 
1995; Lenting e/o/., 1996; Mathur eM/., 1997). 

ving mat ho^c thieu hyt F9 se giy ra benh 
Hemophilia B hay con ggi li benh Christmas, mgt 
rdi l o^ ddng miu di truyen (do gen l$n, nim tren 
NST gidi tinh X). Ngirdi mic bfnh Hemophilia B 
khdng bi chiy miu nhanh han ma bj chay mau lau 
cam han binh thudng. Benh nhan mac bfnh nay cin 
dugc dieu tri thudng xuyfn. Nlu khdng dugc dilu trj 
kjp thdi, bfnh nhan co thl bj tu vong ho$c bj tan tat 
sudt ddi, tuoi thp giim. 

Theo sd Iifu eiia Vifn Huyet hpc va Truyfn mau 
Trung uong, hifn nay d Vift Nam udc tinh cd 
khoang 5000 - 7000 bfnh nhin mic benh 
Hemophilia, gdm ci hai loai A vi B, trong dd, sd 
dugc phit hifn vi chim sdc tai Vifn Huylt hpc va 
tnrdng mau Trung uang chi chilm khoing 10%. Bfn 
canh do, vifc chi^ bfnh dang gap phai nhiing khd 
khin ding kf. Difu trj bing cich tiep miu ciing rit 
tin kem, chua kf dfn tifp miu tryc tilp hay su dyng 
F9 hia tii miu cdn mang nguy co tiem an lay truyln 
cic tic nhin giy bfnh truyen nhilm nhu virus viem 
gan, HIV... cho bfnh nhin. Ngoii ra, ngudi mic 
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bfnh cdn cd thl dugc dilu trj bing dugc phim F9. 
M$e dil protem F9 tii t l hgp da dugc nghifn cihi 
bilu hifn d nhilu ddi tupng: E.coli, BHK va CHO 
(Lin el ai, 1987; Wajih et al, 2005; Dadehbeigi el 
ai, 2008), cimg nhu da dugc nhilu cdng ty tren the 
gidi san xuit dang thuang pham, nhu F9 (Pfizer, 
My) luu hinh tren thi trudng vdi ten thuang mai ti 
BeneFIX*. (3 Vift Nam, dugc phim F9 khdng cd sin 
trfn thj trudng neu dugc tUiap ngo^ thi gii thanh rat 
cao. Chinh vi vay, vdi nd lyc budc diu nghifn cihi 
quy trinh sin xuat dugc phim sinh hpc phuc yy 
thuang mai, chiing tdi da thilt ke cic vector bifu 
hifn cDNA mi hda yfu td dong miu F9 vi bieu hifn 
protease rat cd gii trj y dugc nay su dyng cic hf bilu 
hifn khic nhau. 

VAT LI$U VA PHUONG PHAP 

\%X Iifu 

cDNA mi hda F9 di dugc chpn ddn^ trong 
vector pJET 1.2 (ky Wfu pJF9). Cic vector bifu hifn 
pET32a vi pcDNA3 dupc mua tii Novagen vi 
Invitrogen. Chiing E. coli DH5a dugc sir dyng dl 
nhan ddng. Chiing E. coli BL21 DE3 vi tl bio dfng 
vjit CHO-S dugc diing de bieu hifn protein. 

Cic cdp mli khulch d î cDNA mi hda F9 (IDT, 
Intergrated DNA Technology) ed trinh ty F3: 
5*-TCCAATTGAT GGATCC ACC ATG CAG 
CGC GTG AAC ATG-3', F4 5'-TTC TGG TGC 
ACC ATG GTT TTT CTT GAT CAT GAA AAC 
GCC-3' vi R5; 5'-AT ATG CTC GAG TTA ATG 
GTG ATG GTG ATG GTG AGT GAG CTT TGT 
TTT TTC C-3', lan lugt mang cic diem cit h^n chl 
SomHl, Nco\ va ^ o l (g^ch chan don) va 6x 
histidine (g^ch chin kep). 

Phinmg phip 

Dpc trinh t^ 

cDNA mi hda F9 trong pJF9 dugc dgc trinh ty 
su dyng mdi F3 vi R5 theo phuang phip Sanger 
(1970). 

PCR va thiit ke cdc plasmid chua cDNA ma hda F9 

Cie do^n cDNA mi hda F9 vdi chudi 
polypeptide cit dn hifu tilt diu N vi polypeptide 
diy dli tî  pJF9 dugc khulch dai bing PCR vdi cie 
dip mdi F4/R5 vi F3/R5 vi chu trinh nhift: 95''C/2', 
30 X (95''Cy30', 60X/1', 72X/2'), 72^/10'. Cic sin 
phim PCR sau dd dupc tinh sach vi xir Iy vdi hai 
enzyme h^n ehe thich hgp rdi ghep ndi vio hai 
vector pET32a vi peDNA3 (cung dupc xii Iy vdi 
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ci^g hai enzyme h ^ chf trfn), lan lugt t90 ra cic 
vector tai t l hgp pEF9 va pcDF9. Sau khi biln nfip 
vao E. coli DH5tx, cic plasmid tai td hpp dugc kilm 
tra trfn difn di trfn gel agarose 0,8%, xir ly vfi:! 
enzyme han che dong thdi xic djnh trinh ty. 

Cdc thao tdc DNA 

Cic Vy thuat phan tii diing cho tach ddng gen: 
thao tie cat, ghep nli DNA, nudi cay te bio, lam tl 
bio kha biln, biln nap, tach chilt DNA plasmid 
dupc thyc hifn theo Sambrook vi Russell (2001). 

Bieu hifn protein tdi to hgp trong te bdo KcoU 

Cic plasmid pEF9 vi pET32a sau khi biln n̂ p 
vao chimg te bao kha bien E. coli BL21 (DE3) dugc 
cim ling theo quy trinh sau: Chiing E. coli tii td hpp 
dupc nudi trong mdi trudng LB ldng ed bo sung 
ampicillin (100 p.g/ml), lie 200 vdng/phiit d nhift df 
37°C- Sau khi m?t dp tl bao d t̂ ODem = 0,8, tiln 
hanh cim umg bing IPTG vdi ndng dp culi cimg 
0,5 mM. Cic mlu te bio dugc thu vio cic thdi dilm 
0, I va 3 h sau cim ung. Sy bifu hifn protein tii tl 
hgp dugc kilm tta bing SDS-PAGE 12,6%. 

Bieu hifn protein tdi Id hpp trong ti bdo d^ng v^t 
CHO-S 

T I bio CHO-S dugc nudi ciy trong mdi trudmg 
DMEM chiia 10% huylt thanh be, 0,1 mM hdn hpp 
cic amino acid khdng thilt ylu vi 1% khing sinh 
pOTicillin/streptomycia.Dilu kifn nudi tg bio li 37°C 
vi 5% CO;. Biln n^p pcDF9 va pcDNA3 vio tl bio 
CHO-S bing phuong phap su dyng Lipmfeclamine™ 
2000 (Invitrogen). Qui trinh biln n?ip dugc thyc hifn 
nhu sau: Chuan bi dia tl bao vdi mat do tl bio phat 
uien dsit tur 90 - 95%. Tnrdc khi biln n?p 30 phut thay 
moi hudng DMEM bing Opti-MEM®. Pha loing 
DNA plasmid (4 pg) vi Lipofectamine (10 ^l) bing 
Opti-MEM® (250 pi), dl cac hSn hgp nay 5 phiit a 
nhift dg phdng. Trgn deu hai hon hgp DNA plasmid 
vi Lipofectamine vdi nhau, dl 20 phfit d nhift df 
phdng. Nhd nh? nhang bdn hpp chda DNA ptasnrid vi 
Lipofectamine vio dia tl bio CHO-S, lie nh?, tilp tyc 
nudi tl bio trong 6 b, sau dd thay mdi trudng Opti-
MEM® bing DMEM khdn§ chua khing sinh. Sau 2 -
3 ngiy tl bao dupc thu iai df kilm tta sy bilu hifn ciia 
protein tii td hgp. 

KET QUA vA THAO LUAN 

Khulch dai cDNA mi hda F9 

Trong nghifn cuu tnrdc, toin bg trinh ty cDNA 
mi hda F9 duge tao ddng thanh plasmid pJF9 vi cd 
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df tuang d ing 100% d c i miic d$ nucleotide v i 
amino acid vdi trlnh ty cDNA cdng b l hen GenBank 
(NM_000133) (Nguyin Thuy Duong et al, 2010) v i 
dugc dang ky trong GenBank (FR846239). Trong 
nghifn ciiu niy, pJF9 dupe su dyng lim khudn Sk 
khulch d^i hai do^n cDNA m i hda F9 vdi chudi 
polypeptide ci t tin hieu tilt d iu N (k^? hifu F9noSp) va 
polypeptide diy dii (ky- hifu F9ruii). San phim PCR 
die hifu cd kich thudc khoing 1,3 kb v i 1,4 kb, phu 
hgp vdi tinh toin 1;̂  thuylt (Hlnh 2A, B). 

Thi l t k l vector mang c i c do^n cDNA mS hda 
F9„^pvaF9r„„ 

D I bilu hifn F9 trong £ coli, vector pET32a 
dugc sii dyng d l l ip ^ f p do^n cDNA m i hda F9,K>SP 
tgo thinh vector tii td hpp pEF9. Vector pET32a cd 
promoter T7 (cim (ing bing isopropyl p-D 
thiogalactoside, IPTG) v i doan DNA m i hda 158 

amino acid diu N ciia protein bieu hifn (bao g im 
thioredoxm (Trx.Tag), His.Tag v i S.Tag), giiip nhfn 
bilt va tinh ch l protein bilu hifn v i c ic vj tri cit ciia 
enzyme thrombin v i enterokinase giiip loai bd cac 
peptide dung hgp. San phim PCR d i dugc tao ddng 
ttong vector pET32a d vi tti ctia Xho\ v i iVcoI (Hinh 
IA). Mft s l plasmid tai td hgp pEF9 thu dugc cd 
kich thudc Idn hon pET32a. 

Vector pcDNA3 dugc sii dyng d l bifu hifn F9 
trong t l b io dgng v§t nudi c iy CHO-S, cd promoter 
CMV bilu hifn m^nh. Sau khi xd \<i vdi BamHl v i 
Xho\, s in phim PCR dugc gin v io vector pcDNA3 
tai vj tti nhan bilt tuang dng t^o thinh vector tii t l 
hgp pcDF9. Dudi His.Tag g im 6x histidine dugc 
thilt ke v io ml i ngupc, d l tinh s^ch F9 t i i t l hgp 
bing s ic k]^ i i lyc d l ding hon (Hlnh IB). Ki t qua 
thu dugc mft s6 plasmid tii td hgp pcDF9 ed kich 
thudc ldn ban pcDNA3. 

[-J^lEBl&B-: 

Hinh 1, Ban do cac vector bieu hien F9 A Vecloi pET32a chua F9n:sp va prolein dung hc/p Trx B. Vector pcDNA3 ctii/a 
F9tiii va duoi HIS Tag. 

_pF.132;»(~ 5.') kti) *_pcDNA3(-5,4kl)} 

" F 9 , , „ ( M . 4 k b ) 

Hinh 2. Sin phim PCR trong cic plasmid t i l t l hgp A. PlasmkJ pEF9 M: Marker 1 kb (Femientas); 1: Sin phim PCR 
nhin cONA mi hda F9MSP: 2, Sin phim cit pEF9: 3: Sin phim c i l pET32a; B. Plasmid pcOF9. M: Marker 1 kb 
(Femienlas), 1 Sin phim PCR nhin cOPJA mi h6a F9t„.: 2: Sin phim d t pcDF9; 3: Sin phim cit pcDNA3 
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HH 000133 ATGCAGCGCGTGAACATGATCATGGCAGAATCACCAGGCCTCATCaCCATCTGCCTTTTA 60 
pcDF9 M Q R V N M I M - - E S P G L I T I C L L 

HH 000133 GGATATCTACTCAGTOCTGAATGTACAGTTTTTCTTGATCATGAAAACGCCAAC&AAATT 120 
pBP9 G Y L L S A E C T V F L D H E N A N K I 

HM 000133 CTGAATCGGCCAAAGAGGTATAATTCAGGTAAATTGGAAGA6TTTGTTCAAGGGAACCTT 180 
L N R P K R Y H S G K L E E F V Q G N L 

HH 000133 GAGAGAGAATGTATGGAAOAAAAGTGTAGTrTTGAAGAAGCACCSAGAAGTTTTTGAAAAC 240 
E R E C M E E K C S F E E A R E V F E N 

NH 000133 ACTGAAAGAACAACTGAATTTTGGAAGCAGTATGTTGATGGAGATCAGTGTGAGTCCAAT 300 
T E R T T E F W K Q Y V D G D Q C E S N 

HH 000133 CCATGTTTAAATGGCGGCAGTTGCAAGSATGACATTAATTCCTATGAATGTTGGTGTCCC 360 
P C L N G G S C K D D I N S Y E C W C P 

NH 000133 TTTOGATTTGAAGGAAAGAACTGTGAATTAGATGTAACATQTAACATTAAGAATGflCAGA 420 
P G F E G K N C E L D V T C N I K N G R 

HH 000133 TGCGAGCjraTTTTGTAAAAATAGTGCTGATAACAAGGTGGTTTGCTCCTGTACTGAGGGA 480 
~ C E Q r C K N S A D N K V V C S C T E G 

NH 000133 TATCGACTTGCAGAAAACCAGAAGTCCTGTGAACCAGCAGTGCCATTTCCATQTGGAAaA 540 
• . R L A E N Q K S C E P A V P F P C G R 

HH 000133 GTTTCTGTTTCACAAACTTCTAAGCTCACCCGTGCTQAGACTGTTTTTCCTGATGTGGAC 600 
V S V S Q T S K L T R . ^ E T V P P D V D 

HH 000133 TAaTGTAAATTCTACTGAAGCTGAAACCATTTTGGATAACATCACTCAAAGCACCCAATCA 660 
Y V N S T E . ^ ^ E T I L D N I T Q S T Q S 

HH 000133 TTTAATGACTTCACTCGGGTTGTTGGTGGAGAAGATGCCAAACCAGGTCAATTCCCTTGG 720 
P N D , I T R V V G G E D A K P G Q F P W 

NH 000133 CAGGTTOTTTTGAA'rGOTAAAGTTGATGCATTCTGTGGAOGCTCTATCGTTAATGAAAAA 780 
Q V V L N G K V D . ^ F C G G S I V N E K 

HH 000133 TGQATTOTAACTGCTOCCCACTGTGTTGAAACTGGTGTTAAAATTACAGTTGTCGCAGGT 840 
W I V T * A H C V E T G V K I T V V A G 

HH 000133 GAACATAATATTGA6GAGACAGAACATACAGAGCAAAA6C6AAATGTGATTCGAATTATT 900 
E B N I E E T E H T E Q K R H V I R I I 

HH 000133 CCTCACCACAACTACAATGCAGCTATTAATAAGTACAACCATGACATTGCCCTTCTGGAA 960 
P H H H y N A A I N K Y N H D I A L L B 

HH 000133 CTaGACaAACCCTTAGTGCTAAACAaCTACGTTACACCTATTTGCATTGCTGACAAGGAA 1020 
L D E P L V L N S Y V T P I C I A D K E 

NH_000133 TACACGAACATCTTCCTCAAATTXGGATCTGGCTATGTAAGTGGCTQGGGAAGAGTCTTC 1080 
T f T N I F L K F G S G Y V S G W G R V r 

HH_000133 CACAAAQGGAOATtaGCTTTAaTTCTTCAGTACCTTAGAGTTCCACTTGTTGACCGAGCC 1140 
H R f ^ - R S s L V L Q Y L R V P L V D R A 

HH_000133 ACATGTCTTCGATCTACAAAGTTCACCATCTATAACAACATGTTCTGTGCTGGCTTCCAT 1200 
T C L R S T K T I Y N N M F C G F H 

HH_000133 GAAGGAGGTAaAQATTCATGTCAAGGAGATAGTGGGGGACCCCATGrTACTGAAGTQGAA 1260 
E G G R D S C Q G D S G G P H V T E V E 

HH_000133 GGQACCAGTTTCTTAACTOaAATTATTAGCTOaGGTGAAGAGTGTGCAATGAAAGGCAAA 1320 
G T S F L T G I I S W G E E C . : M K G K 

HK_000133 TATOGAATATATACCAAOaTATCCCGGTATGTCAACTOGATTAAGGAAAAAACAAAGCTC 1380 
r G I V T K V S R / V N W I K E K T K L 

HH_000133 ACTTAA 1386 
T • 

Hlnh 3 Trinh fi/ nudeotkJe va amino ackl suy diSn cOa cic plasmid pEF9 (bit diu ttr TVF) v i pcOF9 (bit diu td MQR) 
mang cDNA mi h6a F9rosp v i F9M ftrcmg img v i trinh ty d i cflng bl NM_000133. 

Cie ddng plasmid pEF9 vi pcDF9 dugc kilm tra enzyme han chl duge ch^y difn di trfn gel agarose 
bing cich xu ly vdi cie enzyme h^ chk XhoVNcol 0,8% thu dugc cic bing-1,3 kb va-1,4 kb diing vdi 
(pEF9) vi BamHVXhoi (pcDF9). Kit qui xir ly ly thuylt (Hinh 2A, B). 
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Cic dopn F9 cDNA dugc xac djnh trinh ty 
nucleotide vi so sanh vdi trinh tu cDNA (GenBank; 
NM_000!33), iin lupt ttong 2 plasmid tai t l hgp 
pEF9vi pcDF9, cd kich thudc 1302 bp vi 1386 hp, 
khung djch mi dupc xic dinh ma hda ylu t l ddng 
miu F9 vdi chuSi polypeptide cit do?n peptide tin 
hifu dau N vi polypeptide day du tuong iing vdi 
433 vi 461 amino acid (Hinh 3). Cic kit qui thu 
dugc cd thl khing djnh ring cDNA mi hda ylu t l 
ddng miu F9 dugc tao ddng diing ttong cac vector 
bilu hifn pET32a va pcDNA3 (ky hifu pEF9 vi 
pcDF9). 

Bilu hifn F9 d vi khuin E. coli vi tl bio df ng vat 
CHO-S 

Cic chiing vi khuin E. coli BL21 (DE3) tai ^ 
hgp mang hai plasmid pET32a vi pEF9 dugc nudi 
cay vi cim ung bing IPTG. Kit qui bieu hifn 
protein tii to hgp cho thiy, protein ting sd ciia eac 
mhi tl bio d phan do^n khong tan thu tai cic thdi 
dilm khic nhau sau khi dugc cim img bing IPTG 
(cic dudng cĥ iy tir 2 - 4), cd xuit hifn mgt bing 
protein mdi cd khoi lugng phin tir khoing 67 kDa so 

vdi mlu do' chiing sau khi cam iing bdi IPTG 
(dudng chay I). Nhu da trinh bay d trfn, d day san 
phim protein F9nosp-Trx bifu hien se bao gim trinh 
tudoan Iai (158 aa)vi trinh tyF9nosp ('1^3 aa), tuang 
duong vdi bing ed kich thudc khoing 67 kDa. Nhu 
vay protein mdi nay cd ttgng khoi lugng phan td phd 
hgp vdi tinh toin ly thuylt vl khdi lugng phin tu ciia 
protein F9,„,srTrx (Hinh 4A). 

Cic tl bio CHO-S tai tl hgp mang hai plasmid 
pcDNA3 va pcDF9 dugc thu lai sau 3 ngiy chuyfn 
gen. Djch chilt protein ting sl cua cic miu te bao 
dugc phan tich bing SDS-PAGE 12,6%. Kit qui difn 
di SDS-PAGE cho thiy, ttong djch chilt protein tong 
so cua mau te bao CHO-S mang plasmid pcDF9 
(dudng chay 2) cd xuit hifn bing protein mdi ed khoi 
lupng phan td khoing 51 kDa so vdi miu tl bio mang 
plasmid pcDNA3 (dudng ch9.y 1). Nhu vay, hf bieu 
hifn eiia vector pcDNA3 mang toin bg trinh ty F9 
cDNA di ho?it dpng dan din sy bilu hifn mgt loai 
proteui mdi. Protein niy cd khdi lugng phan tir phii 
hpp vdl tinh toin ly thuylt vl khdi lugng phin tu ciia 
protein F9 vdi chu§i polypeptide diy du (Hinh 4B). 

M kDa 

Hfl 
Hlnh 4. Bif n dl SDS-PAGE cic sin phim protein F9 t i i t l hgp. A. Of £. coli. 1: Protein tfing s6 cua ddi chipng (pET32a), sau 
3 h cim img blng IPTG; 2-4: Pnatein t6ng sd cOa mlu t l bao Ecoli mang pEF9 d pha khdng tan sau 0,1 v i 3 h d m ung; 
M: Marker protein; B, 0 CHO-S, 1: £)di chirng (pcDNA3); 2: Protein tdng s6 ciia te bio CHO-S mang pcDF9; M: Marker 
protein. 

Nfim 1987, Lin vi ding tic gia da bilu hifn F9 
ttong E. coli d d?ng ci do^n F9 cDNA va 13 doan 
nhd khic nhau (Lin et ai, 1987). Cic protein tii tl 
hgp dugc bilu hifn dudi dpng protein dung hgp vdi 
trinh tv mi hda protein vd ciia T7 d sau codon 326. 
Tit ca cic protein dung hpp dugc bilu hifn thinh 
cdng nhung diu d d^ng the viii. Trong bii bio nay, 
chiing tdi dS dng dyng md hinh niy de thilt kl 
vector mang F9 cDNA. Protein tii td hgp dugc thiet 

kl ttong vector pET32a dudi d^ng dung hpp vdi Trx. 
Khic vdi nhdm Lin, doan tin hifu tiet gdm 28 amino 
acid da dugc cit khdi protein F9 tao nf n protein 
hoan chinh. pET32a li mdt vector bilu hifn manh 
ttong tl bao chit ciia E coli, do dd da tao ra mdt 
lugng ldn F9 d dang the viii (Hinh 4A), la- ngudn 
khang nguyfn df tao khing thl phyc vu cho cac 
nghifn cihi tifp theo. Sir dung pcDF9 dl bilu hifn 
F9 trong hf tl liio dpng vat cd vii se khic phyc dugc 

159 



Nguyin Thily Duong et aL 

nhugc di lm protein tai t l hpp thu dugc d?ng the vui, 
do cd qui trinh biln d l i sau djch m i thich hpp, d im 
b io boat tinh sinh hgc ciia protein t ^ t l hgp thu 
dugc (Anson el al, 1985; Choo et al, 1987). 

Nhu vay, vdi myc dich sur dung ciing nhu uu 
dilm ling dyng khic nhau, hai plasmid tai to hgp 
mang cDNA ma hda ylu t l ddng miu F9 d i dugc 
chgn d l bilu hifn F9 trong cic hf thing bilu hifn E. 
coli v i t l bio dgng vat cd vii. 

KfiTLUAN 

Sin phim PCR ciia c ic d o ^ cDNA m i hda F9 
vdi chuSi polypeptide ci t tin hifu tilt dau N (F9„osp, 
1,3 kb, 433 aa) v i polypeptide diy dii (F9fuii, 1.4 kb, 
461 aa) d i dugc tich ddng trong vector bilu hifn 
pET32a v i peDNA3, iin lugt tpo thinh cic plasmid 
pEF9 v i pcDF9 v i giii nguyfn trinh ty nhu cDNA 
(GenBank: NM_000133). 

Hai plasmid pEF9 v i pcDF9 nhfim bilu hifn F9 
trong E.coli v i tiong t l bio dgng vft cd vii CHO-S 
dS dugc thiet ke thinh cdng. Cic plasmid tii t l hgp 
d i dugc dua v io t l b io vft chii thich hgp, d i bifu 
hifn dugc cie bing proteui cd kich thudc phii hgp va 
budc diu xic djnh dugc hopt tinh eua djch chilt 
protein td t l bio dpng vf L Chdng tdi dang tinh spch 
protein v i nghifn ciru sau ban v l cic tinh chat ciia 
F9 tii t l hgp. 

Ldi c i m on: Cdn^ trinh hodn thdnh vdi kinh phi 
dupc ldi trp iidi De tdi "Nghien cuu Igo protein ldi 
td hpp - yiu l6 ddng mdu ngudi trong le bdo dpng 
vdl nudi cay" thudc hudng Cdng nghf sinh hpc cua 
Vifn Khoa hpc vd Cdng nghf Vift Nam. 
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V E C T O R C O N S T R U C T I O N F O R E X P R E S S I O N O F T H E H U M A N F A C T O R IX 

Nguyen Thuy Duong, Nguyen Van Phong, NoDg Van Hai* 

Institute of Biotechnology 

SUMMARY 

Human factor DC (F9) is one of the serine proteases, playing an important role in coagulation system. A 
defect in factor IX c ^ cause Hemophilia B. The protein has been well studied and expressed in many countries 
woridwide to produce biopharmaceutical for the treatment of Hemophilia B. However, the study of the F9 has 
not been carried out in Vieteam yet. The recombinant plasmid pXF9 (pJETl.2 + F9) was used as DNA template 
for amplification ofF9cDNA. FPcDNA fi'agmentsof 1.3 kband 1.4 ld> were amplified by PCĤ  and inserted 
into prokaryotic expression vector pET32a and mammalian expression vector pcDNA3, resulting in pEF9 and 
pcDF9, respectively. The recombinant expression vectors containing F9 cDNAs were identified by restriction 
mapping and sequence analysis. The pEF9 and pcDF9 plasmids were designed to produce fusion proteins of F9 
with the Trx'Tag at the N-terminus and with a His*Tag at the C-terminus, respectively. The results showed that 
these'proteins with molecular mass of approximately 67 andSl kDa were expressed inBL21 (DE3)andCH0-
S cells, respectively. The structure and size of the obtained protein fivm CHO-S is expected to be close to the 
biologically active factor IX. 

Keywords: Construction of expression vector, blood coagulation factor IX, Escherichia coli. Hemophilia B, 
mammalian cell 
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