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TOM T A T 

Su hinh thanh protein chii yeu d d^ng the viii khong c6 ho^t tinh IS kh6 khan thudng g^p khi biSu hign 
vuot mirc prolein tai to hgp trong E coli. d^c biel lii cic protein dupe ung dyng ISm thuoc. NhO'ng nghien ciru 
gSn day cho thky co the tliu nh(in tryc liep prolein cd hogt tinh tir d îng the viii khong dicn liinh. c6 chira cSc 
tiSn chat gap cugn diing b6n Q'ong. mil khong cSn Hai qua qui trinh tai gap cupn phirc tap (Jcvsevar, 2005). 
Dieu nay da md ra tnen vgngmdi trong vii;-c ph^t tnen cong nghe san xuat protein dupe lieu Trong nhOng 
cong b6 trirdc. chimg toi da bieu hien tliiinh cong IiG-CSF d d^ng the viii khong dien hinh bang h? thong cSm 
img siress va ihu nh$n tryc liep prolein cd boat Unh tir d|ch h6a tan the vCii, Su bieu hien prolein hG-CSF tai to 
hop trong chune E. eoli Bl2\(DE3)/pET-gcsf dupe cam ling bdi IPTG O.SinM vdi nhiet do thap va su hi?n 
di^n ciia nhan to gay stress isopropanol. The viii khong dien hinh sau dd sS dupe thu nhan vii hoa lan bang N-
lauroylsarcosine 0,2% (w/\) He thong nSy tiep tyc duoc phdl trien d quy mo IL, va d̂ il hieu qua la 33,04mg 
hC-CSF c6 bo^t tinh trong IL djch len men. Protein hG-CSF tSi to hgp sau do cGng dugc Unh chi thanh cong 
bSiig phuong phap sScky di lire codinh ion IMAC vdi hieu suat la9l,36yo. Hoat tinh sinh hpc ciia protein sau 
khi tinh che la 9.24 x 10 lU/mg \iVi dg tinh s^ch la 91,7%. Ket qua nay cho thay hieu qua valrien vgng trong 
vn c san xuit chi pham thuoc hG-CSF vdi mgt quy Irinb siin xuit mdi, don gian, it tfin kem. 

Tir klioa; hG-CSF. the viii khong dien hinh. bieu hien gen, dong te bao M-NFS60. IMAC 

MODAU 

Su hinh thanh protein chii yku d dang ihk vin la 
kho khan thudng gap khi bieu hien vuot muc protein 
tai td hgp trong E. coli, dac biet la cac protein dirge 
litng dyng lam thudc. Ben trcmg the vin, protein chii 
yeu d dang gap cudn sai, khdng cd boat tinh va can 
trai qua qua trinh tai gap cugn phiic tap de thu nhan 
dirge dang cd hoat tinh (Sorensen et al, 2005). 
Nhimg nghien cim gSn day cua Petemel va dong tac 
gia (2008) cho thiy cd su hinh thanh cac tifin chit 
gap cugn diing ben trong mgt dang the viii mdi - the 
viii khdng dien hinh. Dang the viii nay de daiig b} 
pha vd bang cac chSt biSn tinh d ndng dg rat thap de 
thu nhan protein cd ho^t tinh ben trong ma khdng 
can Irai qua budc biin tinh, hdi tinh phuc tap. Diiu 
nay da md ra t r i ^ vgng mdi trong vi^c phat tnen 
c6ng nghe san xuit protein dugc li?u 

Vdi hudng chiin luge nay, chiing tdi nh^n thay 
r&ig protein G-CSF khi dugc biiu hi§n trong E. coli 
d nhi^t dg thSp (25"C) vdi su hi^n dien ciia nhan td 
gay stress t i bao isopropanol sg dugc hinh thanh chii 
yfiu d diing th i viii khdng diin hinh cd chiia lugng 
Ion ti6n chit gip cudn diing ben trong (Nguyin Thj 
Phuong Hiiu et al, 2009). Lugng th i vdi nay d l 
dang bi hda tan bdi N-Lauroylsarcosine 0,2% de thu 

nhan protein cd hoat tinh d ben trong. 

Trong bai b^o cao nay, chiing tdi trinh bay cac 
ket qua nghien ciiu bieu hien va thu nhan hG-CSF tit 
dang the vin khdng dien hinh d quy md I lit va tinh 
sach b ^ g phuong phap sac ky ai luc cd dinh ion 
IMAC. Cac kit qua thu dugc cho thdy hieu qua va 
trien vong cua quy trinh san xuat h-GCSF cd hoat 
tinh tir the vui khdng dien hmh ma khdng can trai 
qua giai doan tdi gap cudn phiic tap va tdn kem, 

NGUYEN VAT LIEU VA PHUONG PHAP 

Chiing vi sinh vat 

Chung tai td hgp Escherichia coli BL2I(DE3)/ 
pET-gc5/ (Nguyen Thi Phucmg Hiiu et ai, 2009) 
dugc sir dyng de len men bieu hi?n protein hG-CSF. 
Chiing niy cd mang plasmid pET-gcs/chiia gen gcsf 
ma hda cho protein hG-CSF, dugc dimg d i bieu hien 
hG-CSF dudi sy kiim soat cua promoter T7 khi cd 
m^t ciia IPTG va cd mang gen khang ampicillin. 

Bieu lii?n va thu nhan protein hG-CSF d?ng the 
viii khdng diln hinh d quy md 1 lit 

Cac chimg dugc c3y tir dia petri vio 5 ml mdi 
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trudng LB-Amp 100 pg/ml, nudi cAy lac d 250 rpm, 
31"C trong 12-14 gia (khi OlXiOO d^t giii trj lir 1,2-
1.5) Su dyng 5 ml giong niy cay chuyin viio 150 ml 
nidi trudng c;ip 2 (bd sung anipicilin 100 ng/ml) d^ 
nhan giong cip 2. nudi ciy lae ir 17"C, 2*10 rpm trong 
12-14 yio Sau do n,ip gidng vAo binh len men theo ty 
K' 5"o, ddng llnTi bo sung khang smh (anipiciliii nong 
dg 100 ng/ml) vii cac thiinh phan can thiit khdc, Tiin 
hanh len men Ihu nh(in li(i-CSF d^ing Ihi viii klidng 
dien hinh u dicu kicn khiuiy Irgn 250 vdng/phiit, pH 7, 
DO - 20"n. nhiet dg 2'>"C. toe dO syc khi: 1 vvm, 
nong dg lac nhSii stress lii isopi iipannl 1 %, Sau 20 gid 
len men. .\ac d|nh iii.ii d.>ic h.m (i iDdlKi) v^ tiin h^nh 
ly tam thu sinh khdi ku.i s.\ liii\eii phu sinh khoi vio 
dung djch pha iii.ing le ban (Tns-IICl pH 8. 50 mM, 
EDTA 1 mM. I'Msl I niM) llico iv K' 10 ml cho I g 
sinh khdi tmn D)ch huyen phii nay dugc cho di qua 
may phd M-1IOEH-30 Microfluidi/cr Processor nham 
ddng nhat hda lc bdo d dieu ki?n 700 bar qua 2 chu 
k\ Dich le bao da ddng nhat hda dugc dem di ly tam 
d 7,000 vdng/phitt, 30 phiit \a rua l^i lua hai iln biing 
nude cat 

Hda tan the vui de thu nhan protein hG-CSF cd 
hoat tinh 

The viii thu nhan lir te bao dugc hoa tan trong 
dung dich Tris HCI pH 8.0 40mM. chda lac nhan gay 
bien tinh nh? N-lauroyl-sarcosme 0.2% theo ti I? 
1:50 (m.v). Huyen phii the viii trong dung djch hda 
lan dugc lie nhe d I S T , 120 vdng/phitt, 18 - 24 gid. 
Sau do, ly tam thu n h ^ dich noi va ttia d 6.000 
vdng/phiit, 30 phiit, d \0°C. Djch ndi va tua ly tSm 
dugc trich mgt phan de kiem tra bang difn di SDS-
PAGE. Dich ndi dugc thu nh^in, bao quan d 4"C, 
trich mgt phan dimg cho diu hogt tinh tren t i bao. 

Tinh cbe protein hG-CSF bSng phinrng ph4p s i c 
ky CO dinh ion IMAC 

Loai cgt tinh che sic ky di lye cd djnh kim lo^i 
dugc sit dyng trong qud trinh tinh chi hG-CSF la cgt 
HisTrap FF (GE Healthcare) Qud trinh khao sdt dugc 
tiin hanh tren cgt 5mt, cd gin Ni^' tren chit hip phy. 
Can bang cgt bing dung d)ch Tris-HCl 40 mM, pH 
8,0. Nap vao cgt 10 ml djch hda tan thi viii cd ndng 
dg hG-CSF la 150 pg/ml va nia cgt bing dung djch 
Tris-HCl 20 mM, NaCl 150 mM, pH 8,0, Protem hG-
CSF se dugc ly giai bing dung djch NaOAc 20 mM, 
NaCI 100 mM, pH 4.0. Dich chira h-GCSF thu nh^n 
dugc se dugc phan tich vd ddnh gid bing SDS-PAGE 
vd RP-HPLC Protein thu dugc se dugc kiim tra ho?t 
tinh sinh hpc tren t i bao M-NFS-60. 

Phfin tich c^u hinh hG-CSP bJtng phiromg ph^p 
RP-in>L( 

RP-HPLC dugc tien h^nh su dyng cgt C4 4,6 
mm/250 mm (OL sience Inc), Pha dgng gflm 
triHuoroacetic acid 0 ,1% trong acetonitril (A) vd 
trilluoroacelic acid 0 ,1% trong dH20 (B). Ti I? dung 
dich A dugc tang mgl cdch tuyen tinh 36% trcaig 30 
phul, lAe dg ddng dugc gitt d O.Sml/phiit, budc s6ng 
hap thu la 215 nm, Nong dO ciia hG-CSF ciing dugc 
x.it djnh dya vdo RP-HPLC bing cdch dyng dudng 
chuan giO'a nong dg Neupogen vd d i ^ tich dinh hap 
phy ghi nh^n dugc, 

Thir n^hi^m hoat tinh sinh hi/c ciia hG-CSF IrSn 
ddnKlel>aoIV1-NFS60 

Hogt tinh sinh hgc ciia prolein hG-CSF dugc 
ddnh gid thdng qua kha nang kich thich tang sinh ti 
bdo M-NFS 60 (ATCC), Te bdo M-NFS-60 c6 
nguon goc tir chugt Mus musculus, chi tdng sinh khi 
mdi trudng cd chua M-CSF, IL-3 ho^c G-CSF. Mlu 
chuan Neupogen va hG-CSF sau tinh che dugc pha 
loSng thanh day ndng dg tu 10" den 10* pg/ml. 86 
sung 50 pi mau va 50 pi djch te bao M-NFS 60 dugc 
nudi trong mdi trudng RPMI 1640 vdi mat dg ban 
dau Id 10 te bdo/ml vao dTa 96 gieng. Dia dugc li 
trong lu am 37''C. COi 5% trong 48 gid Sau dd bo 
sung Cell counting kit (Dojindo. Nhgt) theo ti 1̂  1:10 
va u le bao d 37"C trong 3 gid. Do gia trj OD450. 
Ket qud dugc phdn tich bdng phan mem GraphPad 
Prism 5.0. 

KET QUA VA THAO LUAN 

Bi£u hi^n \k thu nhSn protein hG-CSF ttr the viii 
khdng dien hinh d quy md 1 b't 

Tien hanh Ign men chimg tai td hgp £ coli 
BL21(DE3)/pET-g«/ tren mdi trudng thich hgp 
bing h? thong ISn men tv d^ng BioTron-LiFlus GX. 
Sau 20 gid nudi cay, djch Ien men dgt OD6oo=lL36 
dugc tien hanh ly tam thu sinh khdi, pha t i bao va 
thu nhgn the viii khdng dien hinh. Ket qua tir 1 lit 
djch len men. chimg tdi thu nh |n dugc 4,39 g th^ 
viii. Lugng the viii ndy dugc hda tan trMg 220 ml 
dung djch hda tan N-lauroylsarcosine 0,2% (theo ti 
i§ Ig th i viii : 50ml dung djch hda tan). Cac mlu 
sinh kh^i te bdo, th i viii trudc hda tan, dich ndi sau 
hda tan chua protein tan, phan c ^ chiia nhiing 
protein khdng hda tan sau khi ly t im dugc phfin tich 
bang d i ^ di SDS-PAGE. Ket qud d i ^ di dugc trinh 
bay trong hinh 1 cho thay, sau 20 h Ien men cd sy 
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bieu hien vugt muc protein cd kich thudc 18,8 kDa 
tuong ling vdi kich thudc ciia hG-CSF. Ddng thdi 
ket qua hoa tan the viii cho thay trong dich iidi sau 
hoa tan cd chiia mgt lugng Idn protein hG-CSF, 
Ndng do hG-CSF trong djch hda tan dugc xdc djnh 
dya tren dudng chuan RP-HPLC (tuong quan giua 
ndng do hG-CSF va di?n lich dinh hdp phy) thu dugc 
Id 150pg/ml. Dieu ndy cho thay chimg tdi da len men 
va bieu hien thdnh cdng hG-CSF d dgng ihe vin 
khong dien hinh va the vin nay cd klid ndng hda tan 
cao de thu nhan protein hG-CSF dgng tan. Hî 'U suit 
len men dgt 33.04 mg hG-CSF/L. 

Tinh chi hG-CSF b ing s ic ky co dinh ion IMAC 

Nhieu nghien cim cho tha> protein hG-CSF 
dung cau hirdi se bieu hi^n mgt so histidine tren be 
m^t. Do dd neu protein hG-CSF cd clu hinh dimg se 
CO klia nang lien ket di lye vdi N r - N T A ciia cgi 
HisTrap FF trong qud trinh tinh che IMAC. Dich sau 
hda lan the viii len men dugc ddi dung nidi sang 
dung dich can bang cgt bing phucmg phap Igc tiep 
tuyen, sau dd dugc tinh che bang phuong phap 
IMAC. Trtmg qua trinh ly giai chimg tdi thu dugc 
mgt dinh hap phu duy nhat. the tich dimg dich chira 
hG-CSF thu nhan dugc la 4 ml. Phan djch thu dugc 
trong budc ly giai nay dugc phan tich bing dien di 
SDS-PAGE ciing vdi mau ban dau trudc khi qua cgt 
va dung dich ra khdi cgt trong qua trinh ngp mau. 
Ket qua dien di dugc trinh bay o Hinh cho thay phan 
Idn cac protein tap khdng cd kha nang bam tren cgt 
vd ra khdi cgt uong budc nap mau (gieng 3). Trong 
mau sau tinh che xuat hien mgt protein tuong ling 
kich thudc ciia hG-CSF la 18.8 kDa Dd tinh sach 
ciia mau protein sau tinh che duoc danh gia so bg 
bang each phan tich phan trdm protein hG-CSF cd 
trong mdu sau tinh che bang phan mem Quantity 
One (Biorad, My) dya tren ket qud dien di SDS-
PAGE cho thay protein hG-CSF thu nhan duoc sau 
budc ly giai cd dp tinh sach kha cao 91,7% Hieu 
sudt ciia qud trinh tinh chi hG-CSF dugc danh gid 
dua tren kha nang thu hdi protein hG-CSF diing cau 
hinh cua qud trinh tinh chi IMAC dat 91.36% 

Cau hinh va hoat tinh sinh hoc ciia protein hG-
CSF sau tinh che 

Cau hinh protein hG-CSF sau tinh che dugc 
kiem tra bang phuong phap sac ky Idng cao ap ddo 
pha RP-HPLC vdi ddi chimg la san pham thuong 
mgi Neupogen. Mlu hG-CSF sau tinh chi va 
Neupogen dugc phdn tich d ciing dieu ki?n va 
chucmg trinh chgy. Kit qua tren Hinh 3.cho thay mdu 

bG-CSF tai td hgp sau tinh chi (2) chi cd mot dinh 
hap phy vdi thdi gian luu la 26.63 triing vdi thdi gian 
luu eiia m,̂ u Neupogen chuin (1), Kit qud ndy khing 
dinh mlu hG-CSF cd cau hinh tuong tu nhu 
Neupogen chuan. 

Hoal linh sinh hgc ciia protein trong tirng phan 
dogn dugc .\dc dinh bang thir nghi?in sinh hgc in 
vitro tren ddng l i bao M-NFS-60, Dua vdo dd thi 
tuong quan giQa gid tri OD4S1, vd log ndng dp mau 
dugc the hi?n d hinh 4 ta thay mdu hG-CSF sau tinh 
chi cd phuong thiic tdc dpng len t i bdo M-NFS-60 
tuong ty nhu mati chuin Neupogen, Kit qua phan 
tich bang phan mem GraphPad Prism 5.0 cQng cho 
thiy protein hG-CSF trong mau sau tinh chi cd hoat 
Iinh cao (9.24 x lO' lU/mg) so vdi mlu chuin 
Neupogen (10*" lU/mg) va mlu trudc tinh chi (2,49 x 
10^ unit/mg) 

Nhu vdy, prolein hG-CSF thu nhan dugc sau qua 
trinh len men vd tmh che cd clu hinh va boat tinh 
sinh hgc tuong ty vdi san pham thuong mai 
Neupogen. 

Quy trinh sdn xuat hG-CSF tir the vui khdng 
dien hinh dat hieu qua thu nhan Id 30,2mg hG-CSF 
cd boat tinh vd dp tinh sach tuong ddi tit I lit dich 
ten men Quy trinh nay don gian vd it ton kem do 
protein cd hoat tinh dugc thu nhan de dang bing 
each hda tan vdi dung dich chat bien tinh d ndng dd 
thap ma khdng can trai qua qua trinh tai gap cudn 
phuc tap. Mgt khac, do the viii khdng dien hinh van 
gift dugc nhieu uu diem ciia the vdi dien hinh nen 
qua trinh thu nhgn de dang, dich hda tan co do ddng 
nhat ve protein cao, nhd dd qua trinh tinh che don 
gian hon vd dat hieu qua cao, 

KET LUAN 

Chimg tdi da bieu hien, thu nhan vd tinh che 
thanh cdng protein hG-CSF co hogt tinh sinh hoc 
cao. Kit qua nay cho thay quy trinh san xuat tir the 
viii khdng dien hinh dat hieu qua thu nhgn protein cd 
hoat tinh cao vd cd nhieu thuan Igi cho viec img 
dung san xuit chi pham thudc hG-CSF cung nhu cac 
protein duoc lieu khac. 

Ldi cam o'n: Nghien ciru dirac thirc hien v&i kinh 
phi tir de tdi trpng diem quoc gia KC04-I3. Chung 
toi chan Ihanh cam an cac thdnh vien PTN CNSH-
PT-A da cpng tac vd nhiet tinh ho tra chiing toi 
trong cac Ihi nghiem dong hoa, len men vd tinh 
che prolein. 

315 



Nguyin Thj Phuong Hieu etal 

w 
I 

- ILIII 
Hinh 1. K^t qud bi^u hl$n vA thu nhdn hG-CSF dgng tan l u 
th^ vui khdng di^n hinh d quy md 1 lit. 1: protein lAng sd 
cua t^ bdo £ coll BL21(DE3)/pET-gcsf thu dug'C sau khi 
Ifen men 20 gib', 2 th4 vui thu nh jn Vs \h bdo E co// 
BL21(DE3)/pET-gcsf, 3: prolein Ihu nh jn di /gc sau khi h6a 
lan t h i «ui trong N-lauroyl-sarcosine 0,2%, 4ph4n prolein 
c6n lat trong pha tua sau khi h6a tan IhA vui trong N-lauroyl-
sarcosine 0.2% 

Hinh 2. K ^ qua phSn lich cdc phdn dogn Unh chS bing 
di$n di SDS-PAGE 1 Thang phdn ti> luvng th ip, 2 :Mi i j 
truCrc khi qua c d l , 3 M 5 U sau khi qua cOt trong budc g in 
k l l , 4 ; M^u sau khi tmh c h i 

1 
j \ 

Hinh 3. K i t qua phan tich hG-CSF sau khi linh c h i bSng RP-HPLC 1 M S U prolein sau linh c h i ; 2 Neupogen. 
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8 Hinh 4. D 6 thi t h i hi#n m6i tuong quan giOa st; 
tang smh cua l l bao M-NFS-60 {OD450) va log 
nfing dO mSu hG-CSF 
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EXPRESSION A N D ISOLATION OF BIOLOGICALLY ACTIVE hC-CSF FROM 
NONCLASSICAL INCLUSION BODIES PRO D U C ED IN £ . C O t / A T ONE-LITER SCALE 

Nguyen Thi Phuong Hieu, Luong \ an Due, Vuonn Cat Khanh, Dung Thi Phuong Thao', Tran Linh 
Thuoc 

University of Science. I letnam NtUnnnil Unix ersily Ho Chi Minh City 

SUMMARY 

In £•. coli, the formation of inclusion bodies (IBs) is commonly seen upon ove rex press ion of recombinant 
proleins. The recombinant protein inside IBs is usually misfolded and a series of denaturaiion/rcnaturation 
steps are necessary for isolation of biologically active protein. In recent study, nonclassical inclusion bodies 
(nlBs)-a new subtype of IBs - containing a high percentage of correctly folded prolein can be extracted under 
non-denaturing conditions The absence of denaturation/renaturation step allows to develop more efficient 
process with lower costs and environment-friendly technologies. In our studies previously published, we have 
developed a simple, efficient and applicable process for extraction of biologically active hG-CSF protein 
without renaturation procedure required The expression of rhO-CSF in E. coli BL21(DE3)/pET-gcj/was 
induced by 0.5mM IPTG at low temperature. The cultural medium was supplemented with isopropanol, stress 
causative agent. The nIBs were isolated and resuspended wilh 0.2% (w/v) N-lauroylsarcosine. The expression 
and solubilization of nIBs were confirmed by SDS-PAGE. Charactenzalion of rhG-CSF by reverse-phase 
HPLC showed similar result to standard. At one-liier scale-up, 33 04 mg of bioactive hG-CSF protein per liter 
of cell culture were achieved. The solubilized rhG-CSF was successfully purified by IMAC (Immobilized 
metal ion affinity chromatography) with the yield of 91 36%. The biological activity of rhG-CSF was 
ascertained via proliferative assay using the murine myeloblasUc M-NFS60 ceil line accomplishing 9.24 ^ lO' 
lU/mg specific bioactivity with 91,7% punty. 

Keywords: hG-CSF, nonclassical inclusion bodies, gene expression. M-NFS60. IMAC 
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