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frudng Bd' ^oc Khoa hpc tu nhien. Dai hpc Quoc gia thdnh pho H6 Chi Minh 

TOM T A T 

hG-CSF dudi d ^ g protein tdi td hpp da vd dang dupc img dyng rdng rSi trong di^u trj b§nh gidm bach c4u 
ing tfnh xudt hien kdm theo qud trinh chtta trj ung thu hG-CSF tdi to hpp dupc bi^u hien thu nh(in tii nhî u 

i | thdng nhu E.coli, ndm men vd t4 bdo dOng v^t. Cdc cdng trinh nghi€n cihi Ihu nh|n G-CSF tii dang thd viii 
rong E. coli gSn dSy cho thdy kha nftng thu nh(in m^l lupng Idn hG-CSF cd ho^t tinh bfin trong thd vdi cua E 
coli trong dieu kien nudi cdy thich hpp. Dang the viii mang ben trong cdc tiSn chdt prolein c6 cdu hinh dung 
diroc gpi la thd vili khdng dien hinh. Trong bio cdo ndy, chiing tdi budc ddu khao sdt va l€n men thu nhan hG-

^ ^ S F dang thd vdi khdng diln hinh trong tl bdo E coli d quy md binh lgn men 1 L. Su bieu hien protein G-CSF 
dupc xdc nhdn bdng di^n di SDS-PAGE vd Western blot. Ket qud khdo sdt cho thdy, thi vdi thu nĥ in tii qud 

Btdnh l€n men cd khd nitng hda tan trong dung mot bien tfnh nhf, cho ph^p thu nhdn 0,675 mg/ml protein hoa 
''lan vd gidi phdng hG-CSF cd hoat tinh khi dupc xir ly trong dung mdi bien tinh nhe (110,51 mg/g thi vin) d 
dilu kî n khudy 250 rpm la cao nhdt. Cdc kit qua khao sat cho thdy Uiln vpng san xudt thu nhdn hG-CSF d^ng 

" thi vili khdng diln hinh voi hi^u sudt cao, quy trinh don gidn khi so vdi viec thu nhan hG-CSF tic the viii dien 
hinh theo tiuy^n thong. 

P-
' Tkldioa: hG-CSF. fermentation, non-classical inclusion bodies, recombinant protein 

jlOl THIEU 

Nhan td kich thich biet hda va tdng sinh te bdo 
Jiich cau hat d ngudi (hG-CSF) Id protein tdi td hpp 
tupc ung dung pho bien tren the gidi tir cudi nhiing 
iSm 90 ciia the ky trudc d l dilu trj cdc bpnh lien 
luan ddn su suy giam bjich c4u trong mdu xudt hipn 
ffiin theo trong qua tiinh chiia tri ung thu. Sdn phdm 
iG-CSF tren thi trudng dupc sdn xuat d hai d^ng 
;hitifa: dang glycosyl hda dupc sdn xuat trong te bdo 
l̂ ng vat, vd d^ng khdng glycosyl hda dupc sdn xudt 
rong td bao vi khudn E. coli tai td hpp, ca hai dang 
tdu cd hoat tinh sinh hpc tuoTig duong nhau. Trong 
16, v i ^ sdn xudt trong t l bdo vi khuan nhieu uu 
tiSm htm so vdi t l bao d<ing v|t , dd Id: quy trinh sdn 
iuat, thdi gian san xudt, chi phi. sdn xuat thdp hem 
rong khi lupng sdn phdm thu dupc Idn han. Do vay, 
î c san xudt hG-CSF a t l bdo vi khudn E. coli tdi td 

Id hudng im tien khi dp dung sdn xuat d quy md 
nghipp (Vanz el al, 2008; Choi, Lee, 2004). 

""Hi^n nay, hG-CSF dupc san xudt d te bdo vi 
iudn E. coli bing cdng nghe DNA tdi td hpp ndm d 
lang thi vui, cdn phai trdi qua nhilu cdng do^in xii l</ 
ie CO dupc sdn phdm hG-CSF cd hosit tinh sinh hpc. 
Q6 la nguyen nhan chinh khiln gid thdnh sdn pham 
rat cao. Mdt vdi cdng trinh nghien cihi gdn day cho 
ftSy khi bilu hien G-CSF d d^ng thi viii vdi dilu 

kifn nudi cay vd hda tan thich hpp cd khd nang t ^ ra 
mdt lupng Idn tien chdt gdp cupn ddng cd boat tinh 
sinh hpc ciia G-CSF ndm ben trong thi viii, va cd the 
de ddng thu nh§n dupc bang cac dimg mdi gdy bien 
tinh nhe nhu N-lauroylsarcosme, DMSO-(Jeysevar 
et al, 2005). Do dd, nlu thi viii dupc san xuat theo 
chiin lupc ndy thi quy trinh sdn xuat cd the dupc rut 
ngdn ddng kl vi lo?i bd cdng do^n "bien tinh - hoi 
tinh" phiic tap. Ddng thdi, day hita hen ciing la mpt 
phuong phdp san xudt rdt than thipn ddi vdi moi 
trudng. 

Trong bdi bdo ndy, Phdng thi nghipm Cdng nghp 
Sinh hpc Phdn hi, Trudng Dai hpc Khoa hpc ty 
nhifin (Dai hpc Qudc gia Thanh phd Hd Chi Minh' 
tien hdnh budc ddu khao sdt vd len men thu n h ^ hG-
CSF dgng thd vdi khdng diln hinh trong t l bdo E. 
coli tai to hpp d quy md binh len men 1 1. 

VAT LI$U VA PHLTONG PHAP 

Chung vi sinh vSt, mdi trirfimg nuoi cdy, thidt bj 

len men 

Escherichia coli BL2I(DE3)/pET-gcs/^ mang 
plasmid pET-his cd gen g-csf dung de bieu hien 
protein trong t l bao chdt dang thi vui. Chiing dupc 
nudi cdy tren mdi trudng Luria Bertani (LB) (JOg 



trypton, 5 g NaCl, vd 5 g cao ndm men), nhdn t6 
chpn Ipc Id ampicillin n6ng dd 100 pg/ml. Vector tdi 
td hpp pEJ-gcsf dupc thidt kl vd ddng hda vdo 
chiing E. coli BL2l(DE3) t̂ i phdng Ihi nghiam C6ng 
nghp Sinh hpc Phdn tu. Trudng Dgi hpc Khoa hpc tp 
nhiln (Dgi hpc Qu6c gia Thdnh ph6 H6 Chi Minh). 
Nghien ciru ndy sir d^ng h$ ihSng l£n men ty d^ng 
BioTron-LiFlus GX GX-05-12302. Mdi trudng nhdn 
giong vd ISn men gSm m$t s6 thdnh phdn chinh nhu: 
Glycerol, Lactose, NajHPOa, KH2PO4, NH^CI, 
MgS04, NaCl, Thiamine, Glucose. Yeast Extract... 

Nhdn gi6ng vd chuSn bt h$ thSng l£n men 

Cdc chiing dupc cdy tir dTa petri vdo 10 ml mdi 
trudng LB-Amp IOO pg/ml, nudi cly ldc d 250 rpm, 
37"C trong 12 - 14 h (khi ODaoo d?t gid trj tir 1,2-
1,5). Sir dyng 5ml giong ndy cay chuyen vdo 100ml 
mdi trudng cap 2 ( bd sung Amp 100 pg/ml) de nhan 
giong cdp 2, nudi cdy ldc 6 37"C, 250 rpm trong 12-
14 h. Sau dd n^p giong vdo binh len men theo ty Ip 
10%, ddng thdi bd sung Ampiciline nong dp 
lOOpg/ml vd cac thanh phdn cdn thilt khdc. Tiln 
hanh ldp rdp binh len men vd cdc thiet bi nhu: dudng 
dng nude gidi nhipt, dpng ca khudy. dudtig khi vdo 
(air inlet), binh dyng dung djch acid, base, antifoam 
vdo hp thdng. 

LSn men cdm irng bi^u hifn hG-CSF 

Vdn hdnh hp thdng len men ty dpng vdi cdc 
thdng sd dupc cdi ddt sdn nhu sau: pH = 7,00, DO > 
20%, nhiet dp 25''C, ndng dp tdc nhan gdy stress 
isopropanol 2%, tdc dp syc khi: 1 wm, tdc dp khudy 
ldo lupl la: 160, 200, 250 rpm. 

Trong qua trinh len men, cdch 1 h tiln hdnh thu 
djch nudi cdy de xdc djnh mat dp tl bdo (OD̂ oo ) , 
xdc djnh gia tri trpng lupng tl bdo kho DCW nhdm 
khdo sdt dpng hpc tdng trudng ciia chung, dong thdi 
dung lam mau de kiem tra vd xdc nh^n sy bilu hipn 
protein bdng phuang phdp SDS-PAGE vd Westem 
Blot. Sau 20 h len men, ly tam thu sinh khdi. 

Phan tfch trpng lirpug khd te bdo (DCW) 

T î moi thdi diem thu mau, idy 1,5ml djch nuoi 
cdy cho vdo eppendort (dd say khd), ly tdm bd djch 
ndi, sau do dem di say d 80"C trong 4 h din khi khoi 
lupng khd tl bdo khdng ddi. Mdu sau khi sdy dupc 
dem di can de xdc djnh gid trj DCW. 

Phd tl bdo thu nh^n thd vili khdng di^n htnh bing 
dp su^t cao 

Sinh khoi thu dupc dem huyen phii vdo dung 
dich ly gidi (Tris-HCl pH = 8; 50 mM, NaCl 30 mM) 
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theo ty 1? 10 ml cho 1 g sinh khdi tuai. Sau do, djch 
huyen phii ndy dupc cho di qua mdy^phd M-1 lOEH-
30 Microfluidizer Processor nhdm dong nhdt hda tl 
bdo d dieu kî n 700 Bar qua hai chu ky. Djch tl bdo 
dd d6ng nhdt dem di ly tdm d 7000 rpm, 30 phiit dl 
thu nh(ln thd viii. 

Hda tan thd vJii trong N-lauroylsarcosine 0,2% 

The vili thu nh^n tir tl bdo dupc hoa tan trong 
dung djch Tris HCl pH 8,0 40niM, chiia tdc nhdn 
gay biln tinh nhp A'-lauroyl-sarcosine 0,2% theo ti 
Ip 1 :S0 (khoi lupng : the tich). Huyen phii thi viii 
trong dung djch hda tan dupc ldc nhp d 15''C, 120 
rpm, 18 - 24 h. Sau dd, ly tdm thu nhan djch ndi 
vd tua d 6000 rpm, 30 phtit, lO^C. Djch noi vd cdn 
ly tdm dupc trich mpt phdn dl kilm tra bdng dî n 
di. Djch ndi dupc thu nh^n, bdo qudn d 4''C, trich 
mdt phan dung cho thii ho^t tinh tren te bdo M-
NFS60. 

Ki^m tra sy bilu hi^n hG-CSF bing SDS-PAGE 
vd Western blot 

Cdc mau protein sau khi thu nhdn dirgrc bien tinh 
vd chay dien di SDS-PAGE tren gel polyacrylamide 
15 % cimg vdi thang protein chuan nhdm kiem tra s\f 
bilu hipn ciia protein myc tieu. Chuyen protein sau 
khi dipn di len mang lai nitroceilulose vd lai vdi 
khdng thi chupt don ddng khang hGCSF (R&D, 
Nhdt) vd phat hipn nhd khdng thi khdng IgG ciia 
chupt dung hpp vdi horseradish peroxidase HRP 
(Abeam). Tien hdnh hipn phim bdng bp Kit ECL 
(Amersham). 

Xdc djnh n6ng 1 
Bradforil 

protein bing phinmg phdp 

Xay dyng dudng chuan Bradford vdi albumin la 
chdt chudn d 6 ndng d<i (0. 10, 20, 30,40, 50 ug/ml) 
v<!ri buac sdng 595 nm. Ldy khodng IOO ^1 mlu 
protein myc tieu dem do m ît dp quang d budc sdng 
595 nm, nlu gia trj OD do dupc ndm ngodi dudng 
chuan thi pha lodng din ndng dp thich hgp cho den 
khi gid trj OD ndm trong dudng chuin. Ghi nh^n gid 
trj OD va dya vdo dudng chudn dd tinh nong d§ 
protein cd trong m§u. 

Ddnh gid ho^t tfnh sinh h9c ciia G-CSF c6 trong . 
djch hda tan bing phirong phdp thii' hoat tinh 
trSa te bio M-NFS60 

Ho?t tinh sinh hpc ciia GCSF dupc xdc djnh * 
thong qua khd ndng kich thich tdng sinh ddng'te hao .̂  
M-NFS60. 

Djch ndi sau hda tan cua cdc mdu the vdi dien '•••• 
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hinh vii khoni; dicn hinh dime loc qun iii.iiiL; 
cellulose 0.22 uni, sau do duoc nuny ,|] |[ui lio;ii uuh 
smh hoc 

Banh gia hieu qua cuii qu:i h inh lin nun thu 
nhan GCSF khdn^ dien hinh. 

Hicu i]ua cu;i qim uinh lOn men the \ iii khotiL; ilicii 
hinfi dinvc danli gui dim \iui hroin: Ci-CSI en luiji uiih 
\h\idiHK lir cdc dioii kicn len men kh.ie iili.iii 

DirLi van kcl i|ii;i iliir hoai iinh le hao. su\ la 
diroc phan Irani (i-t'S|-~ co lioai imh ii.'iin lunn. ,,i',,, 
ihir (A%0 (duac linh ilico IX^yc Dicn Chiu \u 
2009) TCrdo. lirmiyG-CSI co hoai imh Im.!,., \ 
,„h)dapc llllll Ihco cong Ihiic- m,„rs|. i„.,„ i,,,,, (ni(J)' = 
A(%) X nip™„„ Irnn^diU. n», ( H I K ) . 

KETQl-'A 

Khao ^al kha nfui;; Ninh Idnt; hpp ( . - (SI nV te 
bao E. coli han« phuong phdp li'n nu-n me o cat-
dieu kien khud> trpn khac nhau 

Ddng hpc tang trirany i iiig len men duoc 

i ? T h " ? " ' * " '^'y ' ™ e 3 h nuoi CSy 
1 di" , c i 3 d,cu k,?n khuay ,r«„ chung diu ttog 

m img Cham, day la g,ai doan lag, tS bao mdi Alch 
« " " " > ' truimg len men. Sau pha nay cSc chtog 

I T K •;! ^ *̂ '* ."""''• """*' '=" Pk- log, mat 
, . 1 '^°8 '=."'• S'^' •lo?" niy keo dai d^n khoing 

T',".i tT' "'>'• ̂ '* "i °^ '''"' "hit " 250 mm la 
' I 44, 160 rpm la 8.81, vJ 200 ipm li 9,83. Sau do 
t.K Chung tSng lnr4ng ch?m din vi di vio trsng thai 
"I' dmh, gii tri OD dao dpng it, day cOng l i giai 
Jo.m tong hvp protein muc tieu, giai doan nay keo 
il.ii den 20 ll nuoi cay. Dua vao dirong cong cija 3 
diung cho thiy cic chiing ting truong binh thuong 
qui trmh len men khong bj nhilm. 

Sau 20 h len men, tien hanh xac dmh trpng 
Iirong kho te bio v i mat dp t l bio dat dirge, kit qui 
Jiri'C ghi nhan trong bdng 1. S6 lieu cho thiy a 
:.^iiipm Chung dat dugc mat do cao nliit, cOng tuong 
min vol lugng sinh khoi t l bao Ion nhit. Dl xic nhan 
sir bieu hien GCSF chung toi tiln hinh dien di SDS-
P AGE v i lai Western. Kit qua dugc bilu thi tren 
hmh 2. 

Dutmg cong tfiiig fiu.nig cua cac chung qua 
Ciic gi(V len men 

'~160r|Bn 

250ipiii 

J 2 3 4 5 6 7 S I(M2 14 15 I 6 I 7 I 8 I 9 20 

' ThtVi gian len men {gid*) 

' Oong hoc tang Iruong cua £ coli lai t6 hop bi^u hien G-CSF o' cSc iJî u ki$n khuly khdc ni 

"9 1. Trong luong kho t4 bao va mat do te bao trung bmh sau 20 I I6n men & cdc di^u ki#n khuly tr$n khdc nhau. 

nh khot kho (g/L) 6,86 ±0,52 

]___ 8,56 + 2,03 

7,33 ±0,37 
9,64 ± 3.26 

7,72 + 0,53 

11,36 ±1,22 

file:///h/idiHK
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160 rpm 200 rpm 

Hinh 2. Khd ndng Idng In/d'ng c 
khdc nhau 

250 rpm 

1 chijng <r cdc didu ki^n 

Ki^m tra vk xic nh^n khA nftng sinh tSng hifp 
GCSF d cAc di^u ki^n len men khic nhau 

Cac mlu thu nh^n trong qud trinh len men it cic 
gio nuoi cay dugc bien tinh,sau d6 tien hdnh di^n di 
SDS-PAGE. d6ng th6i cung tî n hanh lai Westem 
vdi khing th£ khang hG-CSF, phdt hi?n nhd khdng 
the khang IgG gdn HRP. 6 ca 3 dieu ki?n deu xuat 
hi|n vach protein dam voi kich thiT6c khodng 18,8 
kDa, tuong ung kich thuoc protein hGCSF, v^ch 
protein nay xuat hî n a gio thu 5 den gicr 20, so sanh 
tren bang hien phim cung cho cac v^ch tin î̂ u cr v| 
tri tuong img, xdc nhdn vach protein bieu hiffl vUQt 
muc la hG-CSF. 

Nhu vay, bu6c dau chiing tdi d& bilu hî n thanh 
cong protein G-CSF trong dieu kî n c6 bo sung tdc 
nhan gay stress te bao. 

De ddnh gid khd ndng h6a tan vd gidi phong 
G-CSF CO ho^t tinh tu cac the viji thu nh^n dirgrc. 
Cdc the vLii thu nhdn dugc sau qud trinb len men 
cam irng stress a cdc dieu ki^n khuay trgn khdc 
nhau dugc hoa tan trong dung djch c6 tac nhan 
gay bien linh nh? /^-lauroylsarcosine 0,2% theo 
quy trinh dd dugrc thiet lap tir trir6c. Tien hdnh xac 
djnh tong lugng protein thu dugc trong djch h6a 
tan bdng phuong phdp Bradford vd xdc djnh phan 
trdm protein c6 hoat tinh trong djch h6a tan thong 
qua thu* nghiam boat tinh kich thich tdng sinh te 
bao i. Th6ng qua do, chiing toi c6 thg chgn dugc 
cdc the vili tot nhat (trong cac the viii thu dugc tir 
qua trinh len men) cho m^c tieu thu nh$n G-CSF 
CO hô it tinh (Petemel, Jevsevar, 2008). 
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Ddnh gii khd ning Ma tan cua thi vdi khdng 
diln hinh G-CSF & cdc di^u ki^n khuSy trOn khdc 
nhau 

Bk ddnh gid khd ndng h6a tan cOa thi viii. cdc 
mSu sinh kh6i tk bdo, the viii trudc hda tan, djch n6i 
sau h6a tan chua protein tan, phdn c$n chira nhihig 
protein khdng hda tan sau khi ly tam dugc phan tich 
bang dî n di SDS-PAGE. Ket qud dî n di nhu hinh 4. 

Kit qud xdc djnh lugng protein dugc hda tan tiJr 
Ig thi vili thu dugc sau cdc qud trinh l£n men a cdc 
dilu kî n khuly trOn khdc nhau dugc trinh bdy tren 
bdng 2, hinh 3. 

Ket qud hda tan cho thiy, thi vui d cdc dilu kifn 
khu4y tr$n khdc nhau diu cd kha ndng hda tan khd 
cao (tir 10,18% din 17,87%) trong N-
lauroylsarcosine 0,2%. Phan trdm protein hda tan, 
lugng protein hda tan tinh tren I g the viii vd lugng 
protein hda tan tinh tren I I djch len men diu tdng 
dan theo chilu tdng cua toe dp khuay va cao nhat a 
250 rpm, cy the % protein hda tan Id 17,87% vd 
lugng protein hda tan thu dugc tir me len men 1 I Id 
675,17. Tuy nhien, de danh gid va chgn loai thi vui 
thich hgp cho myc tieu thu nhan G-CSF cd boat tinh, 
chiing tdi tien hanh xdc djnh % protein G-CSF co 
ho9t tinh hifn di^n trong djch hoa tan bdng phuong 
phdp thir ho t̂ tinh kich thich tang sinh te bao invitro. 

Kilm tra ho^t tinh sinh h^c cua proteu G-CSF 
trong djch sau hda tan 

Ho t̂ tinh sinh hpc ciia G-CSF trong dich hda tan 
the vili dugc ddnh gid thdng qua khd ndng kich thich 
tdng sinh tl bdo M-NFS-60. Cdc thi nghi?m dugc 
tien hanh song song vdi mau G-CSF chuan cd trong 
thudc neupogen. 

Ho9t tinh G-CSF trong mhi thu dugc xdc dinh 
vd quy ddi d\ra tren hoat tinh ciia G-CSF cd trong 
neupogen. Chdng h^n, neu hoat tinh cua G-CSF 
trong mau thu la 2,06 x 10̂  (lU/mg) va hoat tinh ĉ a 
mau neupogen chuan la 1,00 x 10̂  (lU/mg), thi phan 
trdm G-CSF co hogt tinh cd trong mlu thii la 
20,61%. Ket qua thyc nghi?m dugc trinh bdy trong 
bang 3 vd hinh 6 (gid tri ciia mdi dilu kî n khuiy la 
trung binh cua 3 Idn len men l$p lai). (theo Dugc 
Diln Chdu Au, 2009). 

Tir hinh 6 ta thay, d cd 3 dieu kien Ifin men, 
protein ndm trong djch hda tan diu cd hoat tinh sinh 
hgc. 6 dieu ki?n khuay 250 rpm, phdn trdm vd lugng 
G-CSF cd ho?it tinh trong djch hda tan tit Ig thi vui 
Id cao nhat (tuong umg la 68,88% va 110,51 mg). 
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Gicc len men 

Hinh 3 Sir bieu hien protein G-CSF 6' 3 dieu kien khac nhau A 160 rpm. B 200 rpm, C 250 rpm 

kDa M 20h TV Noi Tua M 20h TV Noi Tua M 20h TV Noi Tua 

I-
IT 

I • m 

mm.^. 
I" 4. Kiem tra kha nang hoa tan cua protein nam Irong the vui khong d[en hmh 
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Bdng 2. K t̂ qud hda tan thd vOI giO'a cdc <3l6u kl0n Idn men. 

Thdng $6 Diiuki^n 

LiKpfng protein (mg) hda tan trdn Ig 101.76 ± 39.97 
thd veil 

% protein hda tan 10,18% ± 4,00% 

Ting luipng protein hda tan trdn 1 363,95 ± 157:61 
lit Idn men (mg/l) 

11.29%±4.71 

516.12 ±242.25 

17,87% ± 3,56 

675,171123,40 

160 rpm 200 rpm 250 rpm 

D LiFQ'ng protein hoa tan tip Ig the vui 

CS Lining protein hoa tan tren 1 lit len men 

• % protein hda tan 

Hinh 5. Dd thi so sdnh Y.k\ qud hda tan protein tCr thd viii d cdc dl^u i(i$n \hr\ men. 

Bdng 3. Lugng G-CSF cd ho^t tinh trong cdc d|ch hda tan thd vCii thu nhdn ti> cdc didu ki$n idn men. 

Thdng s6 

% G-CSF cd hoat tinh 

Luong G-CSF c6 hogt tinh (mg) trSn 
1g the vili hda tan 

160 rpm 

54,24% ± 36.09 

54,31 ± 39.57 

Didu ki$n 

200 rpm 

54.04% ± 15.51 

67.56 ± 36,85 

250 rpm 

68,88% ± 35,75 

110,51 ±48,47 
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T" Li 
Hinti 6, So sanh luong G-CSF co hoat linh Irong dich h 

250 rpm 

uui 6' cac dieu kien len n 

Danh gia hii'u qua cu:i quu Irinh icn iiu'n sanh duivc trinh bay trong bang 4 va hinh 7. 

Hieu qua len iiiL-n Ihu niiaii (.i-t S[-" dang llic \ ui Vai kC't qua l6ng ket a tren. chiing loi suy ra di£u 
khong dien liinh duac -̂ o sanh, diinli gui dua tren kicn len men 250 rpm cho hieu qua cao nhSt, vdi 
lutmgsinh klioi khii thu duac. krcnig protein sau khi Juirng G-CSF co hoai tinh trung binh cao nhal la 
hoa tan bang A-Jaiiroylsarcosine \a dac biot la lugng 423,27 mg/L, so voi a cac dieu kien 160 rpm va 200 
G-CSF CO hoai tinh (iui duac >̂ au khi hoa tan. K^i rpm tuang irng chi la 149.65 mg/L va 305.63 mg/L. 

Bang 4. So sanh hieu qua len men o" cac dieu kien khac nhau 

Sinh khoi kho (g) 

Lifung protein sau hoa 
lan (mg/L] 

Ph^nlram G-CSF cb 
hoat tinh (A%) 

Lifcrng G-CSF c6 host 
linh (mg/L) 

6,86 ±0.52 

363.95 ±157,61 

54.24% ± 36,09 

149,65 ±60,33 

7.33 ±0,37 

518,12 ±242,25 

54.04% ± 15,51 

7,72*0,53 

675,17 + 123,40 

68,88% ± 35,75 

423,27 + 192,42 

^ 

a S m h k h 6 i k h 6 ( g ) 
• Lvcng protein sau hoa tan (mg/L) 
• Lip?ng G-CSF cit tio^t tinh (mg?L) 

™ii 7, D6 thi so sanh hieu qua cua cac flifeu ki#n len men 
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Vdi myc dich nghien ciru nhSm khdo sdt cdc 
dieu ki?n ten men thu nh |n G-CSF kh6ng di^n 
hinh c6 ho9t tinh sinh hpc tix i^ b&o E. coli tdi i6 
hgrp (T quy mo 1 I, g6p phiin cung c^p nh&ng dQ 
li^u diiu ti£n cho mgc dich \&y d^rng quy trinh sdn 
xudt ch^ ph4m hG-CSF tdi l6 hgrp lix th^ viii kh6ng 
dien hinh. Chiing t6i dS thu 6irgc nh&ng ket qud 
nhu sau: 

Len men Ihu nh$n thdnh cdng th^ vCii khdng dien 
hinh hG-CSF d quy m6 1 I. 

Buitc dau khdo sdt di^u ki^n l£n men thu nh$n 
th^ vili kh6ng dien hinh G-CSF d3 xdc djnh dutyc 
di^u ki^n khu^y trgn t6t nh^t Id 250 rpm. Lirpng 
protein G-CSF c6 ho^t tinh ihu dircc 6 cdc di^u ki^n 
nhu sau; 160 rpm: 149.65 mg; 200 ipm: 305.63 mg; 
250 rpm: 423,27 mg. 

Lifi cdm on: Cong trinh ndy dirpc thyrc hien bdng 
kinh phi ciia dS ldi KC. 04.13/06-10 (Bp Khoa hpc vd 
Cong nghe). 
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INITIAL I N V E S T I G A T T I O N A N D F E R M E N T A T I V E E X T R A C T I O N O F NON-
C L A S S I C A L I N C L U S I O N B O D Y O F G-CSF IN ESCHERICHIA COLI BN 1 L-
F E R M A N T O R 

Nguyen Quang Huy, Le Minh Nhat, Vuong Cat Khanh, Dang Thi Phuong Thao*, Tran Linh Thuoc 

University of Science. Vietnam National University Ho Chi Minh City 

SUMMARY 

Recombinant human granulocyte colony stimulati factor (rhO-CSF) has been used widely in medicine as a 
treatment for neutropinia which mainly caused by chemotherapy in cancer treatment. Recombinant hG-CSF is 
produced in many systems, such as. E.coli. yeasts, and mammalian cells. Recently, scientific reports have 
demonstrated a great possibility of producing hG-CSF with full ofbioaclivity from inside o f f coli inclusion 
bodies in some special condittions. The inclusion bodies which contain high level of native structure proteins 
inside a husk of other missfotded proteins were named as non-classical inclusion bodies. Here, we initiate 
investigation and fermentative extraction of non-classical inclusion body G-CSF in Escherichia coli in I L-
scale. Expression of hG-CSF was confimied by electropheris SDS-PAGE and Westem Blot The results 
showed diat isolated inclusion bodies firom fermetation process can be solubilized in mild detergent, resulted as 
0,675 mg/ml protein solution and released 110,5]mg hG-CSF which had bioactivity per Ig of inclusion bodies 
(highest at 250rpm stir speed).The expenmcntal results provide a possibility of producing hG-CSF from non-
classical inclusion bodies with high yield and quyle simple in comparison to a process of producing hG-CSF 
from classical inclusion bodies. 

Keywords: hG-CSF. fermentation, non-classical inclusion bodies, recombinant protein 
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