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TOM T A T 

Chung vi khuin E. coli BL21(DE3) bieu hi^n bFGF ngudi duyc tso ra de san xuit bFGF tii td hgp dCing 
trong nuoi ciy tl bio goc n^d i . Gen &/"ma hda bFGF ngudi c6 kich thudc 512 bp dugc thu nhan tir plasmid 
pFGF bfing phuong phip cit h^n che sii dyng hai enzyme la Xbal vk BamHI. San pham cit dugc chen vio 
vector bieu hien pET-19b t^i v] tri ciiaAlal vi BamHI. Vector pET-19 lii Id hgp c6 mang g e n ^ d ^ t dudi sy 
kifim soit ciia promoter T7 dugc dit ten la pETFGF cd kha nSng bilu hien bFGF, Plamisd pET_FGF dugc 
kiem tra bfing phuang phip cfit h^n chl vdi hai enzyme A*oI vi BainBl. Giii trinh ty DNA de kiem Ua sy 
chinh xic vfi trinh ty vi sy dong khung djch ma cua gen _;^ so vdi thiet ke. Ket qui giii Uinh ty cho thiy dp 
tucmg ddng d^t 100% vi ddng khung djch ma tren pET-19b Vector niy dugc biln n^p vio chung E. coli 
BL21(DE3) dl tao thanh chiing E. coli BL21(DE3)/pET_FGF, Khi nudi cay lie chiing lii l6 hgp trong moi 
trudng LB, bd sung IPTG de cam img T7 promoter, bFGF bieu hien d d?ng the vui trong te bao chat vdi him 
lugng chiem khoang 29% tdng protein sau 6 b cam img khi phan tich bing SDS-PAGE, lai Westem vi phan 
mem xic dinh dim dg Quantity-One, Sinh khoi kho te bao va sy bieu hifin bFGF cao nhat thu dugc tuong ung 
la 4 gA-va 35,7% khi len men me£ co/i BL21(DE3)/pET_FGFbang h$ thdng ty dpng Jar Fermentor quy md 
1 lit trong mdi trudng MLB. 

Tir khoa: bFGF tai td hop,. E. coli. lai Westem. pET-19b. SDS-PAGE. te bao goc 

Tfi bao gdc (TBG) la tfi bao cd khi nang tan^ 
sinh, ty lam mdi (self-renewal) thdng qua co che 
nguyen phan va biet hda thdnh nhiing tfi bao chuc 
nang de tao md, co quan trong co thfi hoan chinh 
(Tuch, 2006). Trong qua trinh phdt trifin phdi, TBG 
biet hda thanh tdt ca cdc md phdi chuyfin bifit; trong 
khi do, d CO thfi trudng thdnh, TBG va tfi bao tien 
than (progenitor cell) hoat ddng nhu mgt he thdng 
sira chfta nhim thay thfi cac tfi bao chfit theo chuong 
trinh hay chfit trong cac md ton thuong (Alison et al, 
2002). TBG la nguyen lieu tifim nang dfi chiia tri ung 
thu, bfinh tifiu dudng, chin thuong cgt sdng, benh 
Pakinson, benh Alzheimer, benh teo co... (Phan Kim 
Nggc era/. , 2009). 

Bfi su dung TBG, ddu tifin sd lugng cin cung 
cdp phai diJ Idn (Xu el al, 2005a), Nhifiu phuong 
phip vd mdi trudng da dugc sir dung de nudi cay in 
vitro cac loai TBG khac nhau (Loring et a/., 2007; 
Masters et al, 2009). Trong qua trinh nudi cdy sdn 
xuit, yeu cau khat khe ve mat chat lugng dugc dat ra 
la TBG phdi ddng nhdt vfi mat hinh thai, duy tri kha 
nang tang sinh, ty Idm mdi va chua bi^t hda. Tuy 

nhien, TBG thudng bi bifit hda khdng mong mudn 
trong qua trinh nuoi cay va tao mdt quin thfi TBG 
khdng ddng nhdt (Loring et al, 2007), chinh difiu 
ndy da dnh hudng dfin bifiu qua su dung TBG d cac 
budc tifip theo. De khac phyc hifin tugng nay, bFGF, 
Activin A, SCF, Flt3L EGF, LIF...dugc bd sung vao 
mdi trudng trong qua trinh nudi cay TBG. Day la 
nhiJTig nhan td kich thich su tang sinh TBG vi ngan 
cdn su bifit hda khdng mong mudn (Loring et al, 
2007; Masters et al, 2009). 

bFGF (basic fibroblast growth fector) hay FGF-2, 
la mgt nhan td kich thich nguyfin bao sgi kifim nam 
trong hp FGF, cd vai trd trong vific difiu chinh sy phan 
chia, dl chuyen, bifit hda v i thn tai ciia nhifiu loai tfi 
bao khac nhau nhu nguyen bdo sgi, tfi bao co tron, tfi 
bao than kinh... Nhdn td nay dd dugc san xudt d dang 
tii td hgp tren cac hfi thdng E. coll te bao cdn trimg, 
ffi bao thyc vd dOng vat nhung gia c i van cdn cao 
(Ding et al, 2006). Trong nudi ciy TBG ngudi, bFGF 
dugc sir dyng rieng re hoac kfit hgp vdi cic nhan td 
kich thich ting sinh khac trong nhiing he thdng mdi 
trudng phu thugc ldp tfi bio nudi tii chupt, ciing nhu 
he thdng mdi trudng khong cd ldp tfi bao nudi vd 
huyfit thanh. Do cd vai trd kich thich su sinh sdi, duy 
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tri khi ndng ty lim mdi nhyng itc chd sy bifit hda, 
bFGF Id nhan to thidt yeu trong qud trinh tfing sinh sin 
xuat TBG de tao lugng dii tdn trudc khi chu d$ng kich 
thich bî t hda ihdnh cic md, co quan khic nhau 
(Wang et al, 2005; Xu et al. 2005b). 

Vdl myc dich lim gidm gid thdnh bFGF 190 
ihu^n Igi cho vific nghifin cuu vi ung dgng TBG 
ngudi d Vifit Nam. chung tdi lien hinh ddng hda gen 
fgfmk hda bFGF ngudi vio plasmid bidu hi§n pET-
19b dd tao thinh plasmid tii 16 hgp pET_FGF vd 
bien n^p pET_FGF vdo E. coli BL21(DE3) tpo 
chiing bidu hifin cao bFGF 1dm nguon nguyen lî u 
cung cap cho qui trinh sdn xuit bFGF dimg dd h5 trg 
nudi ciy TBG ngudi. 

VAT LI$U VA PHLTONG PHAP 

Chiing chii vd plasmid 

Chiing vi khuan E. coli DH5a [F- endAl hsdRll 
(rk-/mk-) supE44 Ihi X recAl gyrA96 /ilacU169 
(080 lacZ AMIS)] (Takara) dugc su dyng dfi nhan 
ban plasmid. E. coli BL21(DE3) [F-, ompT, hsdS 
(^B- ms). gal (DE3)] dugc su dyng lam te bao chii 
bieu hifin cao bFGF ngudi tai to hgp. 

Plasmid pET-l9b (Novagen), kich thudc 5717 
bp. promoter T7, cim ung bang IPTG (isopropyl p-D 
thiogalactoside), gen khang ampicillin (Amp) dugc 
dimg dfi tao plasmid pET-FGF bieu hien bFGF. 

Tdch chiet plasmid 

Cdc plasmid dugc tach chiet theo phuong phap 
SDS-kiem theo md ta cda Sambrook vd Russell 
(2001). 

Thiet ke plasmid t^i xh Yuf^ pET_FGF mang gen 
fgf 

Gen^^md hda bFGF thu nh(in tit plasmid pFGF 
(cung cap bdi PTN Cdng ngh? Sinh hgc Phan tu. 
Tmdng DH Khoa hgc Ty nhifin TPHCM) bdng cdch 
cat vdi enzyme cdt han chfi Xbal vi BamWl vi tinh 
chfi bdng EZ-10 Spin Column DNA Gel Extraction kit 
(BioBasic, Canada) theo hudng dan ciia nhi sdn xudt. 
Kich thudc vd ndng dg ciia doan DNA mang gsn fgf 
dugc xdc dinh bing difin di tren gel agarose 1%. 

Plasmid pET_FGF dugc ciu tnic bing cich ndi 
gen fgf da xu ly vdi Xbal va BamHI vdo plasmid 
pET-19b cOng dugc xu ly vdi hai enzyme nay. pET-
I9b dugc XII ly vdi ^ o l va BamHI, bifin tinh 
enzyme bdng phenol/chloroform vi tinh chfi bing 

EZ-10 Spin Column PCR Products Purification kit 
(BioBasic. Canada). 

T90 t4 bio l(hi n9p vA bien n^p plasmid 
pET_FCF vdo t^ bdo E. coli 

Tyo td bdo E. coli khd nap bang phuong phip 
calcium l̂ nh vd pETFGF dugc bien nap vdo E. coli 
DH5a vd E. coli BL21(DE3) bdng phucmg phdp s6c 
nhifit theo md id cua Sambrook vd Russell (2001). 
Huydn phii id bdo sau bidn nap dugc trdi tren mdi 
trudng LB agar (tryptone 1%. yeast extract 0,5%, 
NaCl 0,5%, agar 2%) bd sung Amp dat nong dg cû i 
100 pg/ml (LBA-AmplOO).u37"C, 14- 16 h. 

Sdng I9C thd bidn nap vd g\i\ trinh ttf DNA 

Thd bidn n^p mgc thdnh khuan l̂ c tren LBA-
AmplOO dugc sdng Igc de chpn ddng bdng PCR 
khuin lac vdi c$p moi T7 promoter va T7 teminator 
(Novagen) theo chuong trinh: 95"C/5 phut; 30 chu 
ky: 94''C/I phiit. 55°C/30 gidy. 72"C/I phut; kdt thuc, 
72''C/10 philt. San phdm PCR dugc kieni tra bing 
di^n di trfin gel agarose 1%. Plasmid tir the bien nap 
cho kfit qua duong tinh d PCR. liep tuc dugc kiem 
tra bdng phan img cdt vdi Xbal vd SomHI. 

Plasmid tdi td hgp cho kel qua duong tinh a 
phan img cdt bing enzyme ban chfi se dugc giai trinh 
d cdng ty Macrogen (Han Qudc). Khung djch ma 
dugc kifim tra bing phan mfim Jellyfish. 

Bieu hi^n bFGF 

E. coli BL21(DE3) chua pET_FGF [E. coli 
BL21(DE3)/pET_FGF] dugc cdm ung bifiu hien 
bFGF theo sy hudng dan ciia cdng ty Novagen. Nuoi 
E. coli BL21(DE3)/pET_FGF bing LB-AmplOO, lie 
250 v/p. 37°C ddn khi ODtoo.dgit 0,6 - 0,8, bd sung 
IPTG dfin ndng dg 0,4 mM dfi cam ung sy bieu bien 
bFGF. tiep tyc nudi lie them 6 h. Thu va rira sinh 
khoi te bao, huyen phii te bao trong dem l̂ nh (lOmM 
Tris-HCl. pH7, ImM EDTA), d$t trong da 15 phdt, 
phd td bao bSng Ulh^sonic Cell Dismptor (My), ly 
lim 13000 v/p. 4"C, 10 phut, thu phan do^n tan (dich 
ndi) vd khdng tan (c$n). Tdng protein dugc chuan bj 
bdng cich thfim dung djch nap mau, dun cdch thuy 5 
phut. ly tam 13000 v/p, 4''C, 15 phut, sii dyng phdn 
djch ndi de phdn tich protein tdng. 

Phfin tfch SDS-PAGE vit dinh lu^ng bdng 
Quantity-One 

Sy bifiu hifin bFGF dugc phan tich bdng SDS-
PAGE 15% theo sy md ta ciia Laemmli (1970). 
Protein dirge phat hifin bdng Coomassie Brilliant 
Blue, % bifiu hifin ciia bFGF dugc xac djnh bing 
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phim mdm Quantity-One (BioRad), khdi lugng phan 
tu bFGF dugc so vdi thang phan tir lugng thdp 
(Amersham). 

Lai Western 

bFGF dugc phdt hifin nhd khing thd khing d&c 
bifiu bFGF (GenWay Biotech, My). Prolein dugc 
chuyen len mang nitrocellulose sau SDS-PAGE, hien 
phim nhd ECL kit (Amersham). 

Len men me bilu hi^n bFGF bdng h^ th6ng Jar 
Fermentor BioTron-LiFlus 1 lit 

E coli BL21(DE3)/pET_FGF dugc boat hda 
trong IOO ml MLB vdi thanh phan dugc phdt tridn tur 
mdi trudng LB trong dd cd tdng them lugng cao nim 
men, them glucose, cdc khoing vi lugng va mgt so 
hgp chat hihi co phdn tu lugng nhd dfi ho trg cho sy 
sinh trudng cua E coli va bifiu hifin protein tai td 
hgp, bd sung Amp dat ndng dp cudi IOO pg/ml, o 
37''C, 250 v/p, 18 h. Djch hoat hda dugc cay vio Jar 
Fermentor da cd san I 1 MLB vdi ty le 15%, bd sung 
Amp dat ndng dg cudi IOO pg/ml. Cai dat cac thdng 
sd Ifin men pH7 (chinh bing NH4OH 15% va HCl 
0,5N), DO 30%, nhifit dp 37''C, tdc dp khudy 300 
v/p. tdc dp syc khi Ivvm, Tifin hdnh Ifin men cho tdi 
khi ODfioo khoang 0,6 - 0,8, bd sung IPTG dat ndng 
dp cudi 0,5 mM de cam ung bieu hien bFGF. Tifin 
hanh thu mau xac dinh trgng lugng sinh khdi khd va 
% bieu hifin cua bFGF d timg khoang 2 h. Thi 
nghifim len men dugc thuc hifin 3 lan dgc lap. 

KET QUA VAB1$N LUAN 

Thiet kd plasmid tdi to \vfp pET FGF 

Gen/g/" (512 bp) md hda bFGF di dugc cdt ra 
khdi plasmid pFGF bing Xbal vd BamH\ (Hinh 1). 
Gen ^ t i r agarose gel dd dugc tinh chd vd noi vdo 
plasmid pET-19b cung dugc xir ly bing Xbal vi 
BainWl. San pham noi dugc bidn nap vio E. coli 
DH5a 

Cac khuin lac mpc trfin LBA-Amp dugc sing 
Ipc dfi tuyen chgn ddng E. coli DH5a mang plasmid 
(at td hgp pET_FGF mong mudn bing PCR khuan 
Igc vdl cdp moi T7 promoter/T7 terminator, cit han 
che vi gidi trinh ty DNA 

Khuin lac cho sdn pham PCR kich thudc 
khoang 635 bp (Hinh 2, gieng 3), chiing td genj^da 
dugc gin vao vi tri cat cua Xbal va BamHI trong 
pET-19b, trong khi dd nfiu gen ̂ /" khdng gdn se cho 
san pham PCR cd kich thudc khoing 235 bp (Hinh 
2, gidng 2) 

Khi cat bing hai enzyme Xbal va BamHI, sdn 
phdm cat cho 2 vach DNA kich thudc 5588 va 512 
bp (Hinh 2, gifing 6), hai vach nay tuong ling kich 
thudc ciia pET-I9b vafgfda xir \y JOyal vi BamHI, 
trong khi do khi xii ly Xbal vi BamHI rifing re, sin 
phdm cat plasmid nay cho kich thudc 6100 bp (Hinh 
2, gidng 4, 5), day chinh la kich thudc cpng gpp ciia 
pET-19bva/g/: 

bp 1 2 
bp 1 2 3 4 5 6 

H i n h T S a n phim ci t ciia pFGF vdi Xbal vS SamH! 
thang DNA Ikb, 2. pFGF/Xdal-BamHI. 

Hinh 2 San pham PCR khuan lac va san pham cai han che 
cua plasmid tai to hgp pET_FGF, 1 thang DNA 1 kb; 2: san 
phim PCR khuin lac mang pET-19b; 3: sdn phim PCR 
khuin [gc mang pET-FGF; 4: pET-FGF/BamHI, 5 -pET-
FGF/Xbal, 6: pET-FGF/Xbal+SamHI 



pET-FOr GCAACATTCCCTCTACATAAliritiriAACTnAAGJilfcCOACfTATACCAtGCCTiLCCATGOCTGCTlKrrTCTATCACC 
pFOr - T l X r - ATG6CTACCATCGCTCCT0CTTCTATCACC 
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CATCCCTl 

a i^gggcaccacgoc tgc tmtr twcatc scc 

pET-FOF ACCCTGCCOCCTCTgCCCCitCtCCCTO&TTCTgtmMrnTCCC&CCCCCTCACTTCAAAGACCCCAAACPTCTCTACTC 
pF6F ACCCTOCCl»CTCTCCCOOUL04C8CTr;OTTCTIKrn)rnTCCCCCCGGGTCArr^ 

Conjcnsus «ccc tgccggccccgccggaBQftcoot ,ggt tceggC9CCCtcccgccgggt :caccu;aaagscccga««cgtccacaccg 

161 r U l a i 191 201 211 221 231 

p E T - F 6 F CAAAAACPt.ri)OTlTCnCCTqrcn'ATCCACCCCCACG<;ilGTimWCWlTnTC0TOAAAA*TrTGACCCGCiU:iTCA 
grOF CAAAAACCtniM;iTliritLIW:crATCCACCCCCACCCTCCTCTTt^CWroTItCTM**AATaTUCCC(^ 

Consensus c«««Bacggcogcccc i : t :cct« i ; f fCatcc«CCCggacggtcgtgCtgacggt<retcgtoaaa«acctgacccgcac«ccs 

ZAl 251 261 221 281 291 301 311 

pET-FSF AArrcCACCTGCAGGrrCAACAArGTOCTb'J'lUlTl11 ATTAAACGrtiTTrUCGCTAACCtTrTACCTGCCTATCAAAGAA 

pFOT AACTCCACCTCCACGCTCAACAACCTKrnn 1I>11 lUUTCAAAWTtrnTGCGCTAACCgTTACCTPCCTATMJUCAA 

Consensua a a c t g c a g c e Q c a g g c c g a a g a a c g c g g c g c c g c t c c t a t c a a a g g c g t c c g c g c c a a c c g t c a c c t g g c C A m a o a g s a 

321 331 _ 341 3S1 361 371 3B1 391 

pET-FGF CAC(»Tt(nrn;CTGCCTrCTAAATGCCTrACCCACGAATCCTrCTirrrCCAACCTrn»A*Tn 

pFOT GACCCTCinTroCTtWCTTCTAAATOCinTACCCACGAATXKrTTCTTCTTTCAACCTrnWAAT^ 

Cotiaensua g a c g g t c f r c c t p c c g g c c t c t a a a c g c g c t a c c g a c g a a t g c c c c t c c c c c g a a c c r t c c g g a a c c c a a c a a c c a c a a c a c 

401 411 ^ 1 431 441 451 461 471 

pET-FGF CTACCGTTCTCCTAAATACACCTCTrwn'ACCTroCTrroAAACin'ACCCCrCACTACAAACTGCOiaiAJULACCGG^ 
pP6P CTACCCTITTCCTAAATACACCTCTTCCTACGTTGCTCTCAAAClTrACCGCTCAGTArAAACTGGgrrCTAAAACCGC^ 

Consensus c c a c c g c c c c c g c a a a c a c a c c c c CLggcacgccgc TX cgaaac g c a c c g g u ; a g t « c aaaccgggccccaaaAccggcc 
Stop codon 

ABI 491 501 51_1 521 * S31 541 551 

pET-Fffl' C(M;<7rCACAAAGCTATCCTXnTCCTGCCUTGTCTGCTiAATCmMGATCCGGCT^ 
p F e P CGCCrrCAGAtACCTATCCTiniLL'niCCia.TCTCTHTAAATCTTA* 

cgggccagaaagc t a c c c t g c c c c c g c c g a c g c c c g c t a a a c c c t a a 

Hinh 3. B^ tux7ng d i n g v i s y ddng khung djch m i cua gen fgf RBS, vi Iri g i n ciia nbosome trong d|ch m§. 

Gen^trong pET_FGF dugc giai Uinh ty vd so tfi bio chit, chiing E. coli BL2I(DE3)/pET_FGF 
sanh vdi trinh ty^trong plasmid pFGF, kfit qua cho dugc nudi ciy lie trong LB-Amp 100 va cdm img 
thdy dg tucmg ddng d?it 100% va ddng khung djch bing IPTG. Sinh khdi te bdo dugc thu nhan sau 6 h 
matrfinpET-19b(Hinh 3). cam ung, vi chudn bj mau protein tdng sd, phdn 

vi, „ A u- .' u . - u .u- I.' .-• J:. tJo?" t3" (chita bFGF lan) vd phan doan khdng tan 
Ket qua phan tich iren cho thay chimg toi dd , . , , r-Ar- J .i.^ -•( ^ L-- _.-- - C^r^v „h«r, /t,™ JA„ • IU ' c I- r»ue (cnua bFGF dang the vui). Sy hien dien cua bFGF chgn dugc dong vi khuan E. coli DH5a mang ^ , .. ° i , - * ' • i.-

plasmid tai t6 h^ mong mu6n pET FGF, plasmid ' ' ° ° M ' ''^"" f ' " u"^' f v ,^! l i^r l^"„?/c 
nay du,c biin nap vao £, coli BL2UDE3) di t,o f"'" 1*™8 lan d ^ c phan tich bSng SDS-PAGE v. 
Chung E. coli BL2l(DE3ypET_FGF biiu hi$n bFGF '"' *= ' '™ "'"' " " " * ° ' " " ' ' "• ' 
ngucii til t6 hqip. Kit qua phan tich SDS-PAGE cho thiy, khi 

dû jc c4m ling boi IPTG, chiing tai tfl hop da tong 
Bilu hifn gen fgf mi hda bFGF trong E. coli hop mpt lugrng Idn protein cd kich thudc khoang 17 
BL21(DE3)/pET_FGF kDa (Hinh 4A, giing 3), trong khi dd protein nay 

. , khong cd trong djch tong khi khong cam img IPTG 
Nham danh gia su bieu hifn va tim hieu dac tinh (Hinh 4A, giing 2). So s4nh vol khdi luong phan ti 

hi?n dien cua bFGF d dang the vui hay hoa tan trong |y ,|,uy ji cua bFGF khoang 17,5 kDa, cho thiy vach 
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protein ddm ndy hifin difin trong djch tdng dugc cdm 
img CO thfi Id bFGF tai td hgp bifiu hien tir pET-FGF. 
Nham khang dinh vach protein dugc bifiu hifin Id 
bFGF, chung tdi phan tich thfim bdng lai Western vdi 
khing thfi dac hifiu khang bFGF, tren ban phim xudt 
hifin vach tin hifiu tuong ung vdi vj tri cua vach 
protein xudt hifin trong djch tdng protein khi dugc 
ciiB ung IPTG (Hinh 4B, gieng 3). kfit qui niy 
khang dinh vach protein dam xu4t hi§n khi dugc cam 
ling chinh Id bFGF. 

Phdn tich d$c tinh hi^n difin cua bFGF trong E. 
coli BL21(DE3)/pET_FGF d phdn doan protein 
khdng tan vi lan (Hinh 4A, gieng 4 vd 5), cho thdy 
bFGF bieu hifin vd ton t^i d dang the vdi. Djnh lugng 
bdng phiin mem Quantity-One, cho thay bFGF bi^u 
hifin chiim 28,8% long protein ciia le bdo E. coli 
BL21(DE3)/pET_FGF. 

Nhimg kel qua trfin chimg Id chiing tdi dd thanh 
cdng Irong vific lao chiing E coli BL21(DE3)/pET_FGF 
bi^u hifin vugt mure bFGF ngudi ldi t6 hgp. 

9 4 , 0 -

6 7 , 0 -

5 1 5 1 

MM 
« « I rr 

/ ^ 
14,4- . * 

A 
Hinh 4 Su' bieu hien bFGF trong E coli BL21{DE3)/pET-FGF Dien di SDS-PAGE (A), lai Western va\ khang the dac hi#u 
khang bFGF nguci [B], dmh lupng b ing Quantity-One (C); (+|/(-], cam u'ng/khong cam (rng IPTG 1. ihang prolein phan tu' 
lu'O'ng thap, 2 protein long so tu mSu (-1, 3 protein tong so lu' m l u (+), 4 phan doan prolein khong lan {+); 5 phan do^n 
lan (+). Vach bFGF b i lu hien dLJO'c dinh vi bdi mui ten 

10 12 14 16 10 20 

l l i f K i g i a n n n o i cSy (g i f f ) 

- • - S i n h kbSi H i d - 0 - % bifiu faigncOabFCf 

Hinh 5 Smh tru-dng v i bilu hien bFGF cua £. coli BL21(DE3)/pET_FGF trong 1 I MLB d h? thong Jar Fermentor 
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Len men m^ bi^u hlfn bFGF bdng h$ th6ng Jar 
Fermentor BioTron-LiFlus I I 

Nhim budc d^u dinh gii khd nang Ifin men bi^u 
hifin bFGF ciia chung E. coli BL21(DE3)/pET_FGF 
de cung cap nguon nguyfin lii;u cho qud trinh sdn 
xual bFGF sau niy. chiing tdi lien hdnh Ifin men mfi 
bdng hfi thong Jtii Fermentor. Chung E. coli 
BL21(DE3)/pET FGF dugc ho?! hda qua dfim sau 
dd ciy vdo h? thJng Ifin men iheo ly Ifi 15% (v/v) dd 
chura sdn 1 lit mdi trudng MLB, b6 sung IPTG khi 
ODhoii d?l 0.76 (3 h sau khi cay giong), li^p luc Ifin 
men them 17 h, mSu dugc iiy tir liic ciy giong vi 
cich nhau 2 h dfi phfin tich sinh khoi khd vd % bFGF 
bieu hifin nhu md l;i o hinh 5, 

Kci qud khdo sdt cho ihay. su tflng truong E. coli 
BL21(DE3)/pET_FGF dgt eye dgi sau 18 h nudi cay, 
tuong ling \di sinh khoi khd te bdo d^i 4 g/L; trong 
khi dd, su bieu hifin bFGF d?l eye dai sau 9 h cdm 
img. luong ung vdi % bifiu hifin d^l 35,7, 

KET LUAN 

Chiing tdi dd tao dugc chiing E. coli 
BL21(DE3)/pET_FGF bifiu hifin bFGF ngudi tai 
td hgp khi cam ung bJng IPTG. Sir bieu hifin 
bFGF da dugc kiem chiing biing phuong phdp 
SDS-PAGE, lai Western va dinh lugng bfing phan 
mem Quantity-One. Phdn tich dgng hgc tdng 
truong E. coli BL2I(DE3)/pET_FGF v i su bifiu 
hifin bFGF bflng he thdng Ifin men tu dgng 1 lit 
cho thay chung cd khi n ing sir dyng lam gidng dfi 
cung cap ngudn nguyen lifiu bFGF cho quy trinh 
cdng nghe san xuat bFGF lai td hgp diing trong 
nudi cdy tfi bao mam ngudi. 

Ldri cam on : Cdng trinh dufrc thuc hien vdi sg- ldi 
trg kinh phi, hd trg ve trang thiel bj ciia Phong thi 
nghiem trgng diem Dgi hgc Qudc gia TP.HCM-
Phdng thi nghiem Cdng nghe sinh hgc phdn ttr. vd 
su hd trg cua KTV Nguyen Vdn NghTa trong cdc 
thi nghiem len men bdng Jar Fermentor. 
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C L O N I N G A N D E X P R E S S I O N O F H U M A N BASIC F I B R O B L A S T G R O W T H F A C T O R 
(bFGF) IN ESCHERICHIA COLI 

Ngo Thi Kim Hang', Vo Minh Tri''^'*, Hoang Mai Phuong', Nguyen Thi My Trinh', Tran Linh Thuoc' 

'University of Science. Vietnam National University HoChlMinh City 
^Centerfor Bioscience and Biotechnology. Universit)' of Science. Vietnam National University Hochiminh City 

SUMMARY 

Bacterial strain off. coli BL2UDE3) expressing human bFGF was generated to produce recombinant bFGF for 
human stem cell culture. The genejfe/"encoding for human bFGF coresponding lo a size of 512 bp was isolated from 
a previously ebtablished plasmid pFGF by restriction enzymes using Xbal and BamHI The digested product was 
inserted into the expression vector pET-19b at the same Xbal and BamHI sites. The recombinant vector, termed 
pETFGF, contains the gene encoding for bFGF under the control of T7 promoter. The correction of cloning 
stralergy was confirmed by digestion wilh Xbal and BamHI enzyme and by sequencing to confirm the inframe 
cloning of./^gene with the promoter of pET-19b. In consistent with the published database ofj^gene avaible on 
GenBank, the cloned gene showed completely homogous to those on publications.. The vector pET_FGF was 
transformed into £ coli BL21(DE3) to establish the recombinant E coli BL21(DE3)/pET FGF strain The 
recombinant strain was moculated into LB medium and then supplemented with IPTG to induce the T7 promoter. 
The induction led tobFGF was over-expressed and accumulated as inclusion body in cytoplasm. The bFGF portion 
was about 29 percent of total protein after 6-hour induction measured and analyzed by SDS-PAGE, Westem blot, 
and densitomery using Quantity-One softwave. The highest dry cell weight and expression of bFGF were reached at 
the levels of 4 g/L and 35.7 percent of total protein, respectively, using batch fermentation method in 1-liter jar 
fermentor containing MLB medium. 

Keywords: bFGF. E. coll pET-I9b. recombinant. SDS-PAGE, slem cell. Westem blot 
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