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NGHIEN CUU BILU HIEN VA THU NHAN hG-CSF CO HOAT TINH TU THE VUL
KHONG DIEN HINH BIEU HIEN TRONG E. COLI G QUY MO MOT LIT
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TOM TAT

Sy hinh thanh protein ch yéu o dang thé viii Khong ¢é hogt tinh 13 khé khan thudng gi
vuot nilre profeiu i 10 hop trong £ cult, diic bigl 13 céc protein duge (mg dung lam thuoe. Nhime ngl
gm dxy cho llmy co thé thu nhin trge ntp protein ¢6 hoat tinh tr dgng ”\L vii khong dién hinh, ¢6 chira cde
tien chdt 2ap cugn ding bén trong. ma khdng can uai qua qué trinh ta k«‘P cudin phire tap (Jevsevar, 2005).
Piéu nay di mo ra mién vong, mdn trong vi¢e phat tnén cong nghé san xudt protein duge ligu Trong nhimg
céng bé trudc, ching 181 d3 biéu hign thanh cong hG-CSF & dang thé vai khéng dién hinh bing hé théng cin
(mg stress v thu nhin trye tiép protein ¢d hoat 1inh ti djeh hoda tan thé vin. Su bicu hién protein hG-
hop trong chung E. colt BL2I(DEIVPET-ges/ dicoc cam img boi IPTG 0.5mM vai nhicu do thip va s
dién cia nhan 16 gdy stress isopropanol. The vii khong dién hinh sau d6 s duge thu nhin va ha 1on bang N-
lawroylsarcosine 0,2% (wh) Hé thang ndy tiép tyc dugc phit ién & quy mé 1L, va dat hiéu qud )3 33,04mg
hC-CSF ¢d hogt tinh trong TL djch 1én men. Protesn hG-CSF tar 16 hop sau do ciing duge unh ché thanh cong
biug phuong phip sic k; 4i tue co dinh ion IMAC véi higu ;ml 13 91,36%. Hapt 1inh sinh hoc cda protem sau
Kbi inth ché 13 9,24 x 10" /g vin d tinh sach 14 9).7%. Kéi qua nay cho thiy hiéu qui v trién vong trong

viee san xuit ché pl\am thude hG-CSF vén mot quy trinh sin xudt mdi, don gidn, it 16n kém

Tir khéa: hG-CSF. thé viu khong dién hinh, biéu luén gen, dong 16 bao M-NFS60. IMAC

MO DAU

Su hinh thanh protein chu yéu ¢ dang thé viu la
khé khan thudng gip khi biéu hién vugt mire protemn
ti 16 hop wong E. coli, dic biét 14 cac protein dugc
(mg dung lam \hude. Bén trong thé vin, protein cha
yéu & dang gap cudn sai, khéng co hoat tinh va cin
réi qua qua winh ti gp cudn phirc tap dé thu nhan
duoe dang cé hoa( tinh (Sorcnsen et al., 2005).
Nhimg nghién ciru gén day cia Peterne) va dcnp, tdc
gia (2008) cho llmy ¢o sy hinh thanh cac tien chal
gdp cuon ding beén trong mot dang thé viii mén — thé
viii khéng dién hinh. Dang thé vul nay dc dang by
phi v& bang cac chét bién tinh & nong a6 rit (hap dé
thu nhan protein ¢6 hoat tinh bén rong ma khéng
cin wai qua buée bién tinh, hé: tinh phirc tap. Dleu
nay d mo ra lnen vong mai rong vi¢e phat rién
cbng nghé san XuAt protein dugc ligu

Véi huéng chién luge nay, ching t6i nhan thay
dng protein G-CSF khi dugc biéu hién wong E. colr
& nhi¢t do lhép (25°C) véi sy hign dign cia nhan 16
gly stress 1é bdo isopropanol s& dugc hinh thinh chd
yéu & dang lhe vii khéng dién hinh cb chira luqng
lon tién chm gép cudn dung bén trong (\lguyen Thi
Phuong Hiéu ef al, 2009). Luong thé wui nay dé
ding bj hoa tan bai N-Lauroylsarcosine 0,2% dé thu

nhén protein ¢6 hoat tinh & bén trong.

Trong bi béo cao nay, chang t6i trinh bay cac
két qua nghién ciru bicu hi¢n va thu nhan hG-CSF ti
dang thé vin khang dién hinh & quy mé | lit va tinh
sach bing phuong phap sic ky ai luc ¢b dinh 10n
IMAC. Céc két qua thu duge cho thdy hiéu qua va
trién vong cua quy (rinh san xuat h-GCSF ¢ hogt
tinh tr thé viu khonﬂ dién hinh ma khdng can trai
qua giar doan tai ghp cudn phirc tap va 1én kém.

NGUYEN VAT LIEU VA PHUONG PHAP

Chung vi sinh vat

Ching tii 16 hop Escherichia colr BL2Y(DE3Y
pET-ges/ (Nguyen Thi Phuong Hiéu er al., 2009)
duge sir dung dé Ién men biéu hi¢n protein hG-CSF.
Chang ndy cb mang plasmid pET-gesf chira gen gesf’
ma héa cho protein hG-CSF, duge ding dé biéu hign
hG-CSF dudi sy kiém soit cua promoter T7 kin c6
mat cia IPTG va c6 mang gen khang ampicillin.

Biéu bi¢n va thu nhjn protein hG-CSF dang thé

vii khong djén hinh & quy mé 1 Iit
Cic chiing dugc cdy tir dia petri vao 5 ml méi
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trudmg LB-Amp 100 pg/ml, nuo chy Idc & 250 rpm,
37°C trong 12414 o (khn ()l)()()O dat gll tritr 1,2-
1.3) S0 dung S ml idng nay chy chuydn vio 150 ml
moi truimg cip 2 (b sung ampicilin 100 py/ml) aé
nhi g ¢ap 2onuoi ey lac o 37°C 250 rpm irong
12-14 w0 Naw do nap giong vao hinh 1én men theo ty
[¢ %0, dlimg thent bo sung Hn% sl (.nnpullm m’)nb
4o 100 uu’ml} vid cac thinh phan can thiet khdc, Tién
hanh ken men thu nhde hG-CSF dang the vin khong
dicn nt o dhéu kién Ko tron 250 vong/phin, pH 7,

D() 200, it 0o 2 10¢ ¢ spc khi: 1 vvim,
nong da 15e nhin steess B sopropanol 1%. S au 20 giv
1én men, Ndce dish mat da te o (ODGOY v tién hanh
Iy thu smh Kbon Ru v nsen phu sinh khoi vao
dung dich pha mang (¢ bio (Trs-1HCTpH 8, 50 mM,
EDTA T mNLPMS) np\l) theow 1§ 10 ml cho | g

sinh Ahan tuo Dieh huyen phu nay duge cho di qua
mdy phd M-1 I(ll H-30 Microfluidizer Processor nham
dong nhat hog 1¢ bio & iéu kign 700 bar qua 2 chu
kv Dich ¢ bao d3 dom_ nhdt héa duge dem d ly tim
& 7000 vong/phat, 30 phiit v nea lgi twa hai 1an biing
nude cit

Hoa tan thé voi dé thu ahin protein hG-CSF c6
hoat tinh

Theé viii thu nhdn 1 té bao duge hoa tan trong
dung dich Tris HCI pH 8.0 40m\1. chira tac nhan gay
bién tinh nhe N-lauroyl-sarcosine 0.2% theo ti 1§
1:50 (m.v). Huyén phir hé viii rong dung dich hoa
tan duac lic nh¢ ¢ 15°C. 120 \ongphul 18 - 24 g,
Sau d6, ly tam thu nhan dich noi va tua & 6.000
vong/phit, 30 phut. ¢ 10°C. Dich néi va tia ly tim
dugc trich mot phan deé kiem tra bfmg di¢n di SDS-
PAGE. Dich nor duge thu nhan, bao quan & 47C.
trich mét phan ding cho thir hoat tinh trén té bao.

Tlnh ché protein hG-CSF biing phwong phap sic
k¢ ¢o djnh ion IMAC

Loar ¢t tinh ché sée ky 4i lyc ¢é dinh kim logi
duge st dung trong qué trinh tinh ché hG-CSF 1a cét
HisTrap FF (GE Healtheare) Oué trinh khao sit duge
tién hanh trén cot Sml, ¢6 gan Ni** trén chit hap phy.
Can bing cét bang dung dich Tns- HCI 40 mM, pH
8.0. Nap vao cét [0 ml dich hoa tan thé vii ¢6 nong
do hG-CSF Ja 150 pg/ml va rira ¢t bing dung dich
Tris-HCI 20 mM, NaCl 150 mM, pH 8.0. Protein hG-
CSF s¢ duge ly giai biing dung dich NaOAc 20 mM,
NaCl 100 mM, pH 4.0. Dich chira h-GCSF thu nhin
duge s& dugc phan tich va danh gi4 bing SDS-PAGE
va RP-HPLC Protcin thu dugc sé duge kiém tra hoat
tinh sinh hoc trén té bao M-NFS-60.

314

Nguyén Thj Phuong Hiéu ef al.

Phin tich chu hinh hG-CSF bing phuong phép
RP-NPLC

RP-HPLC dugc tién hanh su dung cjt C4 46
mm/250 mm (GL sience Inc). Pha dong gom
trifluoroacetic acid 0.1% trong acetoniuil (A) vi
trifluoroacetic acid 0,1% trong dH;0 (B). Ti 1¢ dung
dich A dum ting mét cach tuyén tinh 36% trong 30
pl\u( e do dong duuc gilr & 0.8ml/phiit; bude séng
hap thu 4 215 nm. Nong dd cua hG-CSF ciing duge
aae dinh duu vio RP-HPLC bam, céch dymg dufmg
chudn gifra ndng 4o Neupogen va dién tich dinh hap
phuy ghi nhan dugc.

Thr n&hl\-nl hoat tinh sinh hgc cia hG-CSF trén
dong t& hdo M-NFS 60

Hogt tinh sinh hoc cda protein hG-CSF duge
danh gid thong qua kha nang kich thich tang sinh té
bio M- NFS 60 (ATCC). Té bao M-NFS-60 co
nguon ¢ tir chugt Mus muscudus, chi tng sinh kin
méi lrurm;= c6 chua M-CSF, IL-3 hoac G-CSF. Mau
chuan Neupogen va hG-CSF s4u tinh ché duge pha
lodng thanh d.’Sy néng dé ue lO dén 10* pg/ml. Bo
sung 50 ul mau va SO pl dich 1€ bao M-NFS 60 duge
nuéi lron§ moi truémg RPMI 1640 vi mat d§ ban
diu 1a 10° 1é bao/ml vio dia 96 gieng. Dia duge i
trong ti dm 37°C, CO; 5% trong 48 gitr Sau 46 bd
sung Cell counting kit (Dojindo, Nhat) theo ti I¢ 1:10
va u té bao ¢ 37°C wong 3 gio. bo gla trj OD450.
Két qua duge phin tich bing phin mém GraphPad
Prism 5.0.

KET QUA VA THAO LUAN

Biéu Iuén va thu nhén protein hG-CSF tir thé val
khéng dién hinh & quy m6 1 Lit

Tién hanh lén men chung 1@ 16 hop £ coli
BL2I(DE3YpET-ges/ wén mor wruong thich hop
bing hé v.hong lén men ty dong BioTron-LiFlus GX.
Sau 20 gnb nuéi cdy, dich lén men dat ODgo=11, 36
duoc tién hanh ly m thu sinh khéi, ghé 1€ bao vi
thu nhan thé viii khong dién hinh. K qua nx | Lit
d)ch lén men, chung t6i thu nhan dugc 4.39 ¢ thé
vii. Lugng thé i nay dugc hoa tan trong 220 ml
dung dich hda tan N-lauroylsarcosine 0,2% (l.heo i
1§ 1g thé vui : 50m! dung dich hoa tan). Cic miu
sinh khdi 1é bdo, thé viii trudc hoa tan, dich ndi sau
hoa tan chia protein tan, phin cin chir nhing
protein khong hoa tan sau kh1 ly tdm dugc phén tich
bing di¢n di SDS- PAGE, Két qua dién di dugc trinh
by trong hinh | cho thay, sau 20 h 1én men o6 s
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biéu hién vuor mire protein ¢ kich thuoc 8.8 kDa
wong img vt kich thudc cia hG-CSF. DonL_ thoi
két qui hoa tan thé viri cho thay trong dich ndr sau
hoa tan ¢6 chia mét lugng Ién protein hG-CSF.
Nong do hG-CSF trong dich héa tan duge xdc dijnh
dya trén dudng chuan RP-HPLC (tuomg quan piira
nong ¢ hG- CSF va dign tich dinh lnp phu) thu duge
la 150pg/ml. Piéu nay cho thiy ching (o da Ién men
va bi¢u hign thanh cong hG-CSF & dang the vin
khong dién hinh va thé vin nay c6 kha ning hon tan
cao d¢ thu nhan protem hG-CSF dang tan. Figu sudt
1én men dat 33.04 mg hG-CSF/L

Tinh ché hG-CSF biing siic ki ¢é dinh ion IMAC

Nhgéu nghien ey cho thay protem hG-CSF
ding cau hil’ll‘! se bieu hi¢gn mot S hishdme trén be
mit. Do d6 neu protein hG-CSF ¢ cau hinh ding sé
co kha ndng lién kér 4i lwe var N -NTA cia ¢t
HisTrap FF mwong qua minh tnh ché IMAC. Dich sau
héa tan thé viii lén men cluom dd dung moi sang
dung dich cin bing cét bing phuong phap loc ucp
tuyén, sau dé duge tnh ché bing phuong phiap
IMAC. Trong qua trinh ly giai ching 11 thu duge
mét dinh hap phu duy nhat, thé tich dung dich chia
hG-CSF thu nhin duge 12 4 ml. Phén d|ch thu duge
trang bude ly gidi ndy duge phin tich bling dién di
SDS-PAGE cung véi mau ban déu rrude khi qua ¢t
va_ dung dich ra khoi cot trong qua tcinh nap ma_u
Ket qua dién di duge trinh bay & Hinh cho thay phan
16n cdc protein 1ap khéng co kha nang bam trén cdt
va ra khéi cot mong bude nap mau (giéng 3). Trong
mdu sau tinh ché xudt hign mot protem tuong \m2
kich lhuac cua hG-CSF la 18,8 kDa B34 tinh sach
cla mdu protein sau tinh ché duoc danh gi so bo
bing cch phan tich ph_an tram protein hG-CSF co
trong mau sau tinh ché bang phin mém Quantity
One (Biorad, My) dya trén két qua dién di SDS-
PAGE cho thay protein hG-CSF thu nhan duoc sau
bude 1y giai c6 d tinh sach kha cao 91,7% Hiéu
sudt cua qui trinh tinh ché hG-CSF dugc dianh gm
dya frén kha ning thu héi proten hG-CSF ding ciu
hinh ctia qud trinh tinh ché IMAC dat 91.36%

Ciu hinh va hoat tinh sinh hoc ciia protein hG-
CSF sau tioh ché

Ciu hinh protein hG- CSF sau tinh ché dugce
kiém ra bing phuung phip sic ky long cao ap dao
pha RP-HPLC voi d6i chimg |4 sin pham thuong
mai Neupogen. Miu hG-CSF sau tinh ché va
Neupogen dugc phén tich § cing diéy kign va
chuong trinh chay. Két qua trén Hinh 3.cho thiy miu

hG-CSF 14 (O hop sau tinh ché (2) chi c¢6 mdt dinh
Imp phy vai thi gian heu Ja 26,63 tring vér (han gian
luu coa m‘m Neupogen cl\uan (). Két qua ndy khang
dnb ndn NG-CSF c6 cau hinh twong s nhu
Neupogen chuan.

Haat tinh sinh hoc ctia protein trong timg phin
doqn duge sic d|n|\ l\dng tha nghiéim: sinh l\(\c n
vitra trén domg 1€ bao M-NFS-60. Dya_vio dé thi
trong. quan @i gid (rf ODyga v*\ log ndng d§ méu
duge thé hign & hinh 4 1a thay miu hG-CSF sau tinh
ché cé phuong rhuc thc dong lén ¢ bio M-NFS-60
(wong ty nhy man chuin Neupogen. Két qua phan
tich hang phan mém GraphPad Prism 5.0 cing cho
hay protem hG-CSF ernL mau sau tnh chc ¢6 hoat
tinh cao (9.24 x 107 1U/mg) so voi mau chuan
Neupogen (10° 1U/mg) va miu tnrée tinh ché (2.49 <
107 wumumyg)

Nhw viy. protein hG-CSF thu nhin duge sau qua
trinh [én men va unb ché ¢ cau hinh va hoat tinh
sinh hoc wwong e vor san pham thuong mai
Neupogen.

Quy trinh san xudt hG-CSF tir thé wai khong
dién hinh dat hiéu qua thu nhan )a 30.2mg hG-CSF
6 hoat tinh va dé tinh sach twong doi w | liv dich
lén men Quy trinh nay don gian va it ton kém do
protein ¢6 hoat tinh duoc thu nhin dé dang bing
cach hoa tan véi dung dich chat bién tinh & nong do
ll\ap ma khéng can trai qua qua trinh 13 gap cugn
phire 1ap. Mt khac. do thé vii khong dién hinh vin
gilr duge nhiéu wu dém cua thé voi dién hioh nén
qua minh thu nhin dé dang, dich hoa tan ¢ da_dénn
nhdt ve protein cag. nha dé qua trinh tinh ché don
g1an hon vit dat hi¢u qua cao.

KET LUAN

Ching t6i da biéu lén. thu nhdn va tinh ché
thanh cong protein hG-CSF co hoat tinh sinh hoc
cao. Ké1 qua nay cho thay quy frinh sin xuat fir the
vbi khéng dién hinh dat léu qua thu nhan protein ¢
hogt tinh cao va c6 nhiéu thuan lgi cho viéc img
dung san xudt ché pham thude hG-CSF cing nhu cic
protein duoc li¢u khac.

L&i cam on: Nghién citu dupc thue hién vai kinh
phi tir dé 13i trong diém quéc gia KC04-/3. Ching
161 chédn thanh cam on cdc thanh vién PTN CNSH-
PT-A dé céng tic va nhiét finh ho 1ro ching 16i
trong cdc thi nghiém dong hoa. lén men va tinh
ché protein,
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Hinh 1. Két qua bidu hién va thu nhan hG-CSF dang tan tu
thé vl khong dién hinh & quy md 1 lit. 1: protein tdng s
cu té bao E col BLZYDE3VPET-gest 1hu duoc sau khi
lén men 20 gio, 2 thé var thu nhan tu 18 bao £ coli
BL21(DE3)/pET-ges!. 3 proten thu nhan duoc sau khi hos
1an thé vui frong N-lauroyi-sarcasine 0.2%. 4 phan protein
con lar trong pha tha sau khi hoa tan thé vui rong N-lavroyl-
sarcosine 0.2%

P

Nguyén Thi Phuong Hiéu et al,

Hinh 2. K& qua phan fich cac phan doan tinh ché bing
Aaidn di SOS-PAGE 1 Thang phn tir tugng thp. 2 ‘Miu
uéc khi qua ¢l . 3 MAu sau khi qua cdt trong bude ghn
kb, 4: M&u sau khi inh ché

& Sau e
- Neposn
- lruoc inh Jie
- 8 Hinh 4. D4 thi thé hign méi tuong quan gira SV

Lop (hG.ONT |
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tang sinh cua té bao M-NFS-60 (OD450) va log
ndng dd mdu hG-CSF
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hG-CSF FROM

NONCLASSICAL INCLUSION BODIES PRODUCED IN E. COLJI AT ONE-LITER SCALE

Nguyen Thi Phuong Hicu. Luong Van Duc, Vuong Cat Khanh, Dang Thi Phuong Thao', Tran Linh

Thuoc

University of Science, Vietam Natonal Unnevsite Hy Che Mink Cirv

SUMMARY

In E. coli. the formanan of inclusion bodics (IBs) is commonly seen upon overexpression of recombinant
proteins. The recombinant protein inside 1Bs 1s usually misfolded and a serics of denaturation/renaturation
steps are necessary fer isolation of biotogically aclive protein. Iy recent study, nonclassical inclusion bodies
(nlBs) - a new subtype of [Bs - comaining a high percentage of correctly folded protein 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 technologics. In our studies previously published, we have
developed a simple, efficient and applicable process for extraction of biologically active hG-CSF prolein

without

required The

of rhG-CSF in £ coli BL21(DE3YpET-gesf was

induced by 0.5mM PTG at low remperature. The cultural medium was supplemented wath isopropanol, stress

osine. The

causative agent. The nlBs were isolated and

with 0.2% (w/v) N-I

and solubilization of nIBs were confirmed by SDS-PAGE. Characienzation of thG-CSF by reversc-phase
HPLC showed similar result to standard. At one-liter scale-up, 33 04 mg of bioactive hG-CSF protein per hter
of cell culture were achieved. The solubilized thG-CSF was successfully purified by MAC (Immobilized
metal ion affinity chromatography) with the yield of 91 36%. The biological activity of rhG-CSF was
ascentained via proliferative assay using the murine myeloblastic M-NFS60 cell tine accomplishing 9.24 x 10"

[U/mg specific bioactivity with 91.7% purity.

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