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TOM TAT: Nhén t6 kich thich tao dong bach cau hat cia nguoi (hG-CSF) la mgt nhdn 16 tao
mdu co vai tro trong su kich thich sy tang sinh va biét hoa cua cdc 1é bao tién than ciia bach cau trung
tinh, dong thoi lam tang cwong mot s6 chive nang ciia bach cdu trung tinh triong thanh. Vi vay hG-CSF
duwoc diung rong rdi trong diéu tri bénh giam bach cau hat, déc biét la dang giam bach cau hat gay ra
béi héa tri liéu diéu tri ung thie. Vi tinh trang bénh nhan ung thie dang ngay cang tdng hién nay, nhu
cau vé protein hG-CSF ding trong tri liéu hién nay la rdt I6n. Trén co sé nhitng nghién cieu trude ddy,
trong bdo cdo ndy chiing toi trinh bay nhitng két qua dat dwoc trong qud trinh nghién ciru thu nhdn
protein hG-CSF c¢6 hoat tinh sinh hoc. Protein hG-CSF da duoc tdi gcfp cudn va tinh sach tir dang thé
viti khong cé hoat tinh biéu hién trong E. coli. Cdc két qud kiém tra va phan tich cho thdy protein hG-
CSF thu nhén dwoc cé cdc dic diém Iy hoa, cdu hinh va hoat tinh sinh hoc twong dwong voi san phém
thwong mai Neupogen.

Tir khéa: hG-CSF, M-NFS-60, tdi gap cudn, tinh ché

thich, ning cao kha ning mién dich cia co thé

[1],[3]. Hién nay, hG-CSF dugc ung dung

MO PAU

hG-CSF (human Granulocyte-Colony
Stimulating Factor) 12 mét thanh vién cua ho nhiéu nhit dé diéu tri bénh giam bach cau hat
céc glycoprotein tiét diéu hoa su séng sot, ting (neutropenia), déc bit 1a neutropenia do hoéa tr
sinh, biét héa va chirc ning cua cdc t& bao mau. ligu diéu tri ung thu gay ra. Vige sir dung hG-
Trong co thé, hG-CSF c6 vai trd quan trong CSF lam gigm 50% nguy co nhiém khuan va

trong viéc kich thich nguyén bao tiy phén chia cdc rui ro tuwong ty doi voi cic bénh nhan

va bi¢t héa theo hudng tao bach ciu hat va
neutrophil. Do vy, hG-CSF déng vai trdo quan
trong trong sw duy tri 6n dinh s& lwong
neutrophil trong méu, ciing nhu diéu hoa sy tao
thanh neutrophil trong cic truong hop khan
cép. Dong thoi hG-CSF ciing tang cudng céc
chtre ning cua bach ciu trung tinh, gidp né trd

nén phan tmg nhanh véi nhiéu tic nhan kich

neutropenia, ddc biét ddi v6i bénh nhan diéu tri
ung thu, viéc st dung hG-CSF két hop véi cic
loai thubc héa tri lam giam 50% nguy co bj
neutropenia cép do nang [2],[6].

Do ¢6 nhitng Ung dung quan trong trong y
dugc nén hién nay nhu chu hG-CSF t4i td hop
1a rit 16n va hG-CSF da trd thanh mot trong

nhitng dugc phim c6 doanh thu 16n nhét trén
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thé gi¢i. Nhdm muc tiéu xiy dyng quy trinh
san xudt hG-CSF tai Viét Nam, ching toi da
nghién cuu tao thanh cong dong E. coli c6 kha
nang biéu hién protein hG-CSF tdi t6 hop &
dang thé vii [4] va ciing da thiét 1ap thanh cong
quy trinh 1én men thu nhan hG-CSF dang thé
viii diing 1am nguyén liéu cho san xuit hG-CSF
[5]. Trén co s& d6, ching tdi nghién ctru qua
trinh tdi gdp cudn va tinh ché hG-CSF nhim
thu nhan hG-CSF téi td hop tinh sach va c6
hoat tinh sinh hoc.
VAT LIEU VA PHUONG PHAP
Nguyén vit li¢u

Chung E. coli BL21(DE3) mang plasmid
PEG [4] dugc st dung 1lam ching chu dé biéu
hién protein hG-CSF. Chung nay c6 kha nang
biéu hién protein hG-CSF ¢ dang thé vii trong
té bao chat E. coli. Dong té bao M-NSF-60
(ATCC) dung trong thir nghi¢m hoat tinh ctia
hG-CSF. Neupogen (Roche) 1a san phim hG-
CSF thuong mai dugc str dung 1am chét chuin.
Lén men cam tng biéu hi¢n hG-CSF

Qua trinh 1én men dugc thuc hién béng hé
théng 1én men ty dong BioTron-LiFlus GX
GX-05-12302 dung tich 5 lit véi cdc thong s6
da dugc mo ta trude day [5]: thé tich 1én men 3
lit, pH 7, nhiét d6 37 °C, téc d¢ khudy 300 rpm,
tdc d6 suc khi 1 vvm, DO>20%. pH ctia moi
truong nudi cdy duoc diéu chinh tw dong bing
24% NH4OH va 20% H;PO,, DO cua mdi
truong dugc didu chinh ty dong dam bao DO >
20% dua vao su thay ddi toc do khudy va toc
d6 suc khi. Qud trinh tao bot dugc trc ché béng
cdch bd sung dung dich chit phd bot khi cin

thiét. Thuc hién 1én men trong 24 gid, cam ung

vao gio thtr 10 khi ODgpopm= 8 béng lactose.
Sau qud trinh 1én men, thu nhan sinh khéi, phd
té bao va thu nhan thé vii: 40 g sinh khéi tuoi
dugc hoa trong 500 ml lysis buffer (Tris-HCI
50 mM, EDTA 1mM, PMSF 1mM, pHS8) va
pha té bao bing mdy tao dp sudt Model M-
110EH-30 Microfluidizer Processor trong 3
chu ky.
Tai gip cuén hG-CSF

Thé viii sau khi rtra sach duoc hoa tan béng
dung dich 2 M urea, pH 12,5, khudy déu ¢
nhiét d6 phong trong 30 phiit va pha loang dén
ndng do cudi dat 4-8 mg/ml (trung binh 0.5-1 g
thé viii dugc hoa trong 25 ml dung dich hoa
tan). Sau d6 ly tdm loai bd can va téi gép cudn
béng céch pha trong dung dich tai gdp cudn (0-
3 M urea, 0-15% sucrose, 5 mM cysteine, 0,5
mM cystine, pH 8) ¢ 15 °C trong 24 gio véi ty
1¢ 1:20. Sau d6 chinh pH cia dung dich vé pH
4 va giit & 4 °C trong 16 gio.
Tinh ché hG-CSF

500 ml dung dich protein hG-CSF sau ti gip
cudn duge doi dung dich dém sang dung dich
25 mM NaOAc, pH 4 bing hé théng loc tiép
tuyén Quickstand Benchtop (GE Healthcare)
v6i cot loc ¢6 kich thude 18 loc 3000 NMWC,
1400 cm’. Sau d6 tinh ché bang séc ky trao dbi
cation trén hé théng sic ky AKTA Explorer
(GE Healthcare) véi cot sic ky Hiprep SP FF
20 ml. Qu4 trinh tinh ché duoc tién hanh nhu
sau: (1) can béng cot béng 100 ml dung dich 25
mM NaOAc, pH 4; (2) nap 500 ml mau vao hé
thdng; (3) rira cdc thanh phin gin khong dic
hiéu bing 100 ml dung dich 25 mM NaOAc,
pH 4; (4): dung ly bang dung dich 50 mM Tris-
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HCI, pH 8. Thu nhan dugc khoang 50 ml phan
doan ly giai va kiém tra céc phin doan protein
(phan doan qua cot trong budc gin, phian doan
rira va ly giai ) bang dién di SDS-PAGE.
Pién di SDS-PAGE va lai Western

Protein hG-CSF tii t& hop dugc dién di bién
tinh trén gel SDS-PAGE 15%, sau d6 protein
dugc chuyén 1én mang lai bing hé thdng
chuyén mang Semi-Dry Trans-Blot (Biorad) &
hiéu dién thé 25 V trong 30 phit. Sau d6 khéa
mang bang dung dich sita gdy 5% trong 1 gio.
U mang v6i 1 pg khang thé don dong khang
hG-CSF (R&D) trong 1 gi¢ ¢ nhiét do phong,
sau d6 0 mang voi 0,5 pg khang thé thir cp c6
gin horseradish peroxidase. Cudi cting hién
phim bang bd kit Hyperfilm ECL (GE
Healthcare). MAu duoc tién hanh déng thoi voi
mau hG-CSF chuén va thang chuin phéan tir
luong thép (GE Healthcare) dé udc luong
tuong dbi trong lwong phén ti.
Kiém tra cAu hinh ciia hG-CSF tii t6 hop

Protein hG-CSF tii t6 hop (khoang 7 ug)
duoc kiém tra cdu hinh tw nhién théng qua
phuong phap dién di khong bién tinh trén gel
khong bién tinh PAGE 10% va phuong phap
sdc ky 1ong cao dp dao pha RP-HPLC st dung
hé thong sic ky Agilent 1100 va cot sic ky
Inertsil WP300 C4 (GL Science). Cac thi
nghiém dugc tién hanh dong thoi véi mau hG-
CSF chuan (neupogen) dé so sanh, d6i chimng.
Xac dinh trinh ty amino acid va khdi lwgng
phén tir ciia hG-CSF tai t6 hop

Trinh ty amino acid cua protein hG-CSF tdi
t6 hop dwoc xdc dinh bing phwong phép phan
tich khdi phd MS/MS ctia dung dich protein

hG-CSF thiy phan khoéng hoan toan bing
trypsin. Sau d6 phan tich bing phin mém
Mascot véi co s dir liéu NCBInr.

Khéi lugng phan tir cia protein hG-CSF
duoc xdc dinh bang sic ky long két hop phd
khdi LC/MS. Ph khéi sau khi ghi nhan duoc
phan tich bang phan mém Magtran dé tinh todn
trong lugng phén tir cta protein hG-CSF tdi t6
hop.

Kiém tra hoat tinh sinh hoc ciia hG-CSF tai
t6 hop

Hoat tinh sinh hoc cta hG-CSF dugc xic
dinh thong qua kha nang ddp ing tang sinh cla
dong té bao M-NFS-60. Dong té bao nay dugc
nudi cdy trén moi trudng RPMI 1640 véi chét
kich thich ting sinh 12 M-CSF. Pau tién té bao
duoc nudi & mét do t& bao khoang 2x10° /ml, &
37 °C, 5% CO,, 46 4m 85%, sau 48 gid nudi
céy thu nhén té bao dé xdc dinh mat do ¢ bao.
Quy trinh thtt nghiém hoat tinh duoc tién hanh
gdm cdc budc: pha lodng miu thanh diy ndng
do tir 10° dén 107 pg/ml. BS sung 50 ul miu
hG-CSF va 50 ul dich té bao vao dia 96 giéng.
U dia ¢ 37 °C, 5% CO, trong 48 gid. B6 sung
kit &ém té bao CCK-8 (Dojindo, Nhat Ban) ti 1
1/10 (v/v), U trong 3-4 gio. Xdc dinh gia tri
OD7 = OD,5,-ODsos, phén tich két qua bing
phan mém GraphPad Prism 5.0 dé xdc dinh
duoc gia tri EDsy. Tu d6, tinh dugc gia tri LU
(laboratory unit) va IU (international unit) theo

cong thuc sau:
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1x10°
LU=""" Units/mg
=11
KET QUA VA THAO LUAN

Tai gip cuépn hG-CSF

Thé vii chira protein hG-CSF thu nhan sau
qua trinh 1&n men dugc rira sach, hoa tan trong
dung dich urea va dugc ding dé khao sat qué
trinh tai gip cudn hG-CSF. Trudc tién, ching
t6i khao sit anh hudng ciia urea dén qud trinh
tai gip cuén hG-CSF. Céc mau sau qud trinh
tdi gdp cudn dugc kiém tra hiéu qua tai gép

cudn bang hai phuong phap: so sanh twong ddi

lrong hG-CSF & dang két cum bing cédch do
OD3y, so sanh tuong dbi lwong hG-CSF gip
cudn ding bang sic ky RP-HPLC. Két qua cho
thay, nong do urea 2 M cho hiéu qua tai gap
cudn hG-CSF 1a tét nhat. O ndng d6 urea nay,
lugng protein bj két cum (twong duong véi gid
tri ODsy9) thép nhét, d@)ng thoi lugng protein
hG-CSF gap cudn diing (tvong dwong véi dién
tich dinh hap thu c6 thoi gian luu tring véi
dinh hip thu ctia hG-CSF chuén) 13 cao nhét.

Bang 1. Anh hudng ciia urea dén sy téi gdp cuéon hG-CSF

Dién tich dinh hip thu c6 ciu

hinh ding

471

751

1.026

Nong d¢
OD3y

urea (M)
0 0,019
1 0,015
2 0,010
3 0,010

460

mAU
G-CSF chudn
120 O0M Urea
1M Urea
2M Urea

3M Urea

100

15 16 17 18 19

20

22 23 24 min

Hinh 1. Anh huéng ciia urea dén su tdi gip cuén hG-CSF

Néng d6 tdi wu cua urea cho dung dich tdi gép cuon hG-CSF (2 M) duoc st dung dé khao sét anh

hudong ctia sucrose dén sur téi gép cuon hG-CSF. Trong diy ndng do sucrose dugc khao sat (5%, 10% va

15%), néng d6 10% cho hiéu qua tai gip cudn la tét nhit. Khi ting ndng dd sucrose 1én 15%, lwong hG-

CSF gép cudn diing khong c6 su gia tang tham chi giam so voi & mau bd sung 10% sucrose (dién tich

dinh hp thu hG-CSF ¢6 céu hinh ding & miu 15% sucrose 1a 1,464 so v6i mau 10% sucrose 12 1.548).
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Tir két qué nay c6 thé khing dinh, sucrose c6 hiéu qua 1am gia ting sy tai gip cudén hG-CSF va ndng do

sucrose toi vu cho dung dich téi gip cuén hG-CSF 1a 10%.

Bing 2. Anh huong ciia sucrose dén sy tai gap cuon hG-CSF

Nong d sucrose (%) OD3y Dién tich dinh hip thu c6 céu hinh diing
0 0,012 1076
5 0,011 1289
10 0,012 1548
15 0,012 1464

Tinh ché hG-CSF

Dung ly thu nhan hG-CSF béng cich diing dung dich 50 mM Tris-HCI pH 8 dé thay ddi pH (¢ diéu
kién nay hG-CSF tich di¢n am) nham ly giai hG-CSF ra khoi cgt. Cac phan doan chura protein dugc thu
nhan va kiém tra bang dién di SDS-PAGE.

AV e G-CSF chudn

2M Urea + 0% Sucrose
120
= IM Urea + 5% Sucrose

100 ] = 2M Urea + 10% Sucrose

w— 2M Urea + 15% Sucrose

Hinh 2. Anh hudng cia sucrose dén sy ti gép cuon hG-CSF.
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Hinh 3. Sic ky d6 va dién di SDS-PAGE.

1. thang chuan, 2. phan doan trudc qua cot, 3. phan doan khéng gan cdt, 4. phan doan dung ly.
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Phén doan 2 (protein dung ly) (hinh 3, giéng
4) c¢6 vach tuong ung voi hG-CSF véi do tinh
sach cao, trong khi d6 phan doan 1 (protein
khong gin 1én cot) (hinh 3, giéng 3) chira hau
hét cdc protein tap c6 trong phan doan trudc
khi qua cot (hinh 3, giéng 2), ngoai ra phin
doan nay con chita mgt vach protein tuong rng
v6i hG-CSF. Tuy nhién khi kiém tra cdu hinh
va hoat tinh sinh hoc (khong duogc trinh

bay & ddy), vach protein nay chu yéu 1a cic
protein hG-CSF & dang két cum va khong c6

hoat tinh sinh hoc.

——

-—

8!l

Nhan dién hG-CSF tai t6 hop bing lai
Western

Protein hG-CSF tinh sach duoc kiém tra kha
ning nhan dién boi khang thé khdng hG-CSF
bing dién di SDS-PAGE va lai Western.
Protein hG-CSF tinh sach cho mét vach trén
ban dién di SDS-PAGE nim gitta hai vach
protein chuén 14,4 kDa va 20 kDa, phit hop voéi
kich thudc 1y thuyét 18,8 kDa (hinh 4, giéng 1).
Pdng thai vach protein hG-CSF nay ciing duogc
nhan dién boi khéng thé khang hG-CSF trong
qud trinh lai Western (hinh 4, giéng 3).

Hinh 4. Dién di d6 hG-CSF va lai Western. 1,3. hG-CSF, 2,4. Thang chuén

Céu hinh ciia hG-CSF t4i t6 hop

Chu hinh cua protein hG-CSF tdi t& hop
ddng thoi dugc kiém tra bing phuong phdp
dién di khéng bién tinh va sic ky 16ng cao dp
RP-HPLC. Protein hG-CSF tdi t6 hop cho mot
vach protein duy nhit hoan toan tuong tu nhu
protein hG-CSF chuén trén gel Native-PAGE,
ddng thoi khéng thiy xudt hién céc vach

protein khéc tuong mg véi céc cdu hinh dang

dimer, trimer, oligomer. Pdng thoi sic ky do
RP-HPLC ciing cho thdy protein hG-CSF téi t6
hop c6 xudt hién mét dinh hip thu c¢6 thoi gian
Ivu hoan toan trung khép véi protein hG-CSF
chuan. Do viy c6 thé thay protein hG-CSF tai
t6 hop ton tai chii yéu & dang monomer va cé
cAu hinh hoan toan twong ty vé&i protein hG-

CSF chuin.
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hG-CSF
chuin

A

-

G-CSF chuin

hG-CSF
tai t6 hop

50

G-CSF t4i tb hop

o

-50

22 24 26 28 min

Hinh 5. Dién di b khong bién tinh (A) va sic ky d6 RP-HPLC (B) ciia hG-CSF téi t& hop.

Trinh tw amino acid va khéi lwong phén tir
ciia hG-CSF tii td hop

Bing phuong phap LC/MS va phan tich bing
phin mém Magtran, ching i dd xdc dinh
dwoc hG-CSF tdi t hop c6 trong lugng phan tir
1a 18797,3 Dalton , hoan toan phu hop véi khéi
luong phan tir trén 1y thuyét 1a 18799 Dalton.
B(“)ng thoi khi xdc dinh trinh ty amino acid
bang phuong phdp khéi phd, ching t6i ciing da
nhan dién dugc 2 doan peptide cé trinh tu
(MTPLGPASSLPQSFLLK va
RAGGVLVASHLQSFLEVSYR) hoan toan
trung khép véi trinh tu protein hG-CSF.
Kiém tra hoat tinh sinh hoc ciia hG-CSF téi
t6 hop

Hoat tinh sinh hoc ciia hG-CSF tii t6 hop
duoc kiém tra dua trén kha nang kich thich
tang sinh dong t& bao M-NFS-60 va so sinh
v6i mau hG-CSF chuan. Két qua kiém tra cho
thiy mau hG-CSF c6 hoat tinh riéng dat 1,24 x
10® TU/mg so v6i miu chudn 1a 10% IU/mg.
Theo yéu cdu cua Dugc dién Chiu Au ndm
2009, hoat tinh ctia hG-CSF sé& dat yéu cau khi
hoat tinh riéng cta né dat tir 80-125% so vai
mau hG-CSF chuén, nhu vay hG-CSF tii t6
hop ma chiing tdi tao dugc c6 hoat tinh twong
duong 124% so véi mau hG-CSF chuén, hoan

toan phit hop vai tidu chuén.
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Bang 3. Két qua kiém tra hoat tinh hG-CSF

hG-CSF chuin hG-CSF ti t6 hop
R? 0,9968 0,9965
EDso 196,2 158.4
LU/mg 0,51 x 10 0,63 x 10
IU/mg 1x10® 1,24 x 10

A(OD 450 - ODggs)

Hinh 6. D thi ting sinh va ham lugng

KET LUAN

Nhim muyc tiéu xdy dung quy trinh san xut
hG-CSF tai Viét Nam, ching t6i da nghién ctru
qud trinh tdi gip cudn va tinh sach hG-CSF c6
hoat tinh tir dang thé viii biéu hién trong E.
coli: dd xdy dyng thanh céng quy trinh tai gép
cudn va tinh sach hG-CSF c6 hoat tinh, protein
hG-CSF thu nhdn dwoc da dwoc kiém tra va
cho théy ¢6 cdc dic diém vé cAu hinh tu nhién,
kha niang dugc nhan dién boi khang thé khing
hG-CSF, trong luong phan ta, trinh tw amino
acid ctia mot sé doan peptide va hoat tinh sinh
hoc hoan toan tuong tw nhu san pham hG-CSF

thuong mai (Neupogen).

Hién nay trén thi truong cé nhidu loai san
pham G-CSF di dugc thwong mai héa boi
nhiéu cong ty trén thé gidi, trong d6 G-CSF tai
t6 hop dwoc san xudt chu yéu tir t& bao
Escherichia coli nhu Filgrastim (Neupogen®),
Pegfilgrastim (Neulasta®) va té bao dong vat
hitu nhii nhu Lenograstim (Granocyte®). Tuy
nhién gia thanh cta san pham G-CSF con kha
cao, voi mot lo tiém Neupogen 300 pg/ml la
khoang 1,9 triéu ddng, nén kha ning dip tmg
diéu trj cho pham vi rong la vAn d& kho khan.
Do d6 chiing t6i huéng dén viéc nghién ctru qui
trinh cong nghé dé san xuat protein G-CSF tai
t6 hop nhim ddp ng nhu ciu trong nudc 1a

mot yéu cau cip thiét.
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REFOLDING, PURIFICATION AND CHARACTERIZATION OF THE
RECOMBINANT hG-CSF EXPRESSED IN E. COLI

Tran Thanh Hoa, Dang Thi Phuong Thao, Tran Linh Thuoc
University of Science, VNU-HCM

ABSTRACT: Human granulocyte colony stimulating factor (hG-CSF) is a hematopoietic growth

factor produced by monocytes, fibroblasts, and endothelial cells. It stimulates the proliferation and

differentiation of neutrophil precursor cells, enhancing some of the functional properties of mature

neutrophils. So hG-CSF has been widely used to treat different forms of neutropenia, especially

chemotherapy-induced neutropenia. In this study, we reported refolding, purification of hG-CSF

expressed as inclusion body in E. coli and characterization of recombinant hG-CSF by native-PAGE

and RP-HPLC chromatography showed similar yields to the standard (Neupogen). The molecular mass

and peptide fragment sequence deduced from LC-MS method and the immunoassay confirmed the

identity of recombinant hG-CSF. In vitro bioassay showed an equivalent biological effect (124 %) to the

standard reference recombinant hG-CSF.
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