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Tinh ché nhéan to tang trwdng nguyén
bao s¢i nguwoi tai to hop tr dich |én

men quy mo moét lit

« Tran Tién Anh Thy
« Nguyén Thi My Trinh
« Tran Van Hiéu

Trwdng Dai hoc Khoa hoc Ty nhién, DPHQG-HCM
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TOM TAT

Nhén té tdng truéng nguyén bao soi
FGF-2, hay con goi la bFGF (basic
Fibroblast Growth Factor) la mét protein da
chirc ndng, tham gia diéu hoa qua trinh ting
sinh va biét héa cta nhiéu loai té bao. Hién
nay, FGF-2 ngudi tai té hop (rhFGF-2) duoc
tng dung trong nhiéu linh vic bao gém y-
duwoc, my pham, nuéi céy té bao gbc...Trong
nghién ctru nay ching toi tién hanh 1én men
ching Escherichia coli mang vector tai té
hop chira gen ma hoéa protein FGF-2 & qui
mé mot it dé thu nhén mot luong Ién protein
FGF-2. Hiéu qua cta qua trinh 1én men duwoc
danh gia dwa trén dwong cong tang trudng
ctia chdng, luvong sinh khéi khé ciing nhw

Tor khéa: FGF-2, 1en men, sédc ky trao déi cation,

MO DAU

FGF-2, nhan té tang truong nguyén bao soi,
dugc phan 1ap tir tuyén yén trong phan doan pH
base la dang protein cé 146 amino acid. FGF-2 la
mot protein da chirc ning, tham gia diéu hoa hoat
dong cua nhidu qué trinh trong co thé nhu can
bang noi mo, ngin chin qua trinh xo héa & phdi,
duy tri va tang sinh t& bao than kinh, chira lanh
xuong bi ton thwong, kich thich hinh thanh té bao
bach cau, kich thich su hinh thanh mach mau méi
tr mach mau san co, kich thich sy ting truéng

lwong FGF-2 thu dwoc tir mét lit dich 1én
men. Té bao sau khi thu nhan dwoc phé vé
bang &p suét cao. Sau dé, FGF-2 ttr dich
dbng nhét té bao duoc tinh sach bang séc ki
trao doi cation va sdc ki &i luc véi heparin.
DO tinh sach va hiéu suét tinh ché FGF-2
duoc danh gié bang phuong phap do
Bradford, nhuém bac va phdn mém Quantity
One. Két qua thu duoc tir mét lit dich Ién
men cho théy lwong sinh khéi khé thu duoc
khoadng 5,2 g/l, lwong FGF-2 dat khodng
230 mg/l. FGF-2 qua hai buéc tinh ché dat
do tinh sach 97,1 % va higéu suét thu héi
khoéang 46,08 %.

séc ky &i luc véi heparin

cua té bao co mém, chita lanh vét thuong va sua
chtta mé...[1, 3].

Do su da dang vé chirc ning, FGF-2 dang
duoc quan tam nghién ciru dé tng dung trong
nhiéu linh vyc nhu sir dung 1a thanh phan khéng
thé thiéu trong nudi cay té bao goc phoi nguoi
nh& dic tinh kich thich tiang sinh, tc ché biét hoa.
Trong céng nghé my pham, mot s6 nghién ciru
cho thiy FGF-2 c6 kha niang lam den toc, ngan
ngua su ldo hoa da nén ngay cang duoc cac hang
my pham ung dung va bd sung vao cac bg san
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pham chiam soc da, toc. Bén canh d¢, trong linh
vuc y hoc, viéc sir dung FGF-2 dd dem lai nhiéu
két qua kha quan trong viéc diéu tri nhiéu cin
bénh nhu bénh thiéu mau tim cuc by, diéu tri
bong, ngin ngira seo do phau thuat, chira bénh
viém nha chu... Trong nghién cau nay, ching toi
da tién hanh 1én men chang Escherichia coli chtra
vector tai t6 hop mang gen ma hoa protein FGF-
2, thu nhan, tinh sach bang cac phwong phap sic
ki va danh gia hi¢u suat tinh ché ciing nhu thu hoi
[1, 3].

VAT LIEU - PHUONG PHAP

Nguyén vat li¢u

Chung E. coli BL21(DE3) (F dcm ompT
hsdSB (rB m'B) gal A(DE3)) mang vector tai to
hop pET-FGF2 do B6 mbn Cdng nghé Sinh hoc
Phén t - M6i truong, Truong Pai hoc Khoa hoc
Ty nhién, PHQG-HCM cung cp.

Phwong phap

Lén men cam tng biéu hién FGF-2

Maoi truong 1€n men (pH = 7): trypton 10 g/l;
cao nim men 5 g/L; KH,PO, 3 g/L; Na,HPO, 6
g/L; NaCl 0,5 g/L; NH,CI 0,5 g/L; MgSO, 0,5
g/L; CaCl,.2H,0 0,025 g/L; citric acid 2 g/L;
glucose 0,5 %; yéu t vi lwong 1 ml/L. Céc théng
s6 cai dat cho qua trinh 1&n men chuang E. coli
BL21(DE3)/pET-FGF2 nhu sau: pH = 7,00;
DO > 20 %; khudy & tdc d6 250 vong/phut; suc
khi & 1 vwm. Trong 8 gi¢ dau, cai dat nhiét d6 ¢
37 °C. Sau 8 gio 1én men, bd sung IPTG dat nong
d6 cudi 0,3 mM va chinh nhiét do vé& 25 °C, téc
d6 khudy vé& 150 vong/phit. Sau 1&n men, 1 lit
dich 1én men duoc ly tm thu sinh khi va hoa lai
trong 300 mL dich phé té bao (Tris: HCI pH 7 50
mM, EDTA 20 mM). Dich té bao dugc phé bing
méay pha té bao M-110EH-30 Microfluidizer
Processor vé6i &p suat 1500 psi & 4 °C dé thu nhan
protein FGF-2 téi t6 hop trong pha tan.

Hiéu qua thu nhan FGF-2 dang tan & chung

E. coli BL21(DE3)/pET-FGF2 sau 1én men duoc

tinh theo cac cdng thac sau:
YXZ

T = YXZ Eop - 100
100 X

Vai: X: Sinh khéi kho (g/L)

Y: Luong protein téng thu dwoc trong 1 lit
dich I&n men (g)

Z: % FGF-2 trong pha tan (%)
T: Lugng FGF-2 (g/L)
E: Hiéu qua thu nhan FGF-2 (%)

Tinh ché bang sdc ky trao doi cation

Do FGF-2 ¢6 pl = 9,8, & pH = 7 protein téi to
hop FGF-2 tich dién dwong nén phwong phap sic
ky trao doi cation duoc sir dung dé tinh ché [2,
4]. Dung dich A (dung dich can bang cot):
Na,HPO, 0,1 M; NaH,PO, 0,1 M; EDTA 1 mM;
pH 7. Dung dich B (dung dich dung ly):
Na,HPO, 0,1 M; NaH,PO, 0,1 M; EDTA 1 mM;
NaCl 2 M; pH 7. H¢ théng tinh ché AKTA FPLC
dugc can bang bang nudc. Cot tinh ché cation SP
FF 5 mL (GE Healthcare) duoc rira bang nudc,
can bang bang dung dich A. Mau dwoc nap vao
cot vai tée do dong 2 ml/phdt, tai can bang cot
bang dung dich A. Dung ly theo bac thang véi
tbc do dong 2 mL/phdt, 20 % dung dich B va
80 % dung dich A (twong tu vdi 40 % B : 60 %
A 60% B:40% A, 80% B :20% Aval00 %
B. Thu nhan phan doan protein twong ung Vai
20 %, 40 %, 60 %, 80 % va 100 % dung dich B.

Tinh ché bang sdc ky di lwc heparin

Do FGF-2 c6 tuong tac dac hiéu vai heparin [5]
nén cot Hitrap Heparin dugc su dung dé tinh ché.
Hé thng tinh ché AKTA FPLC duoc can béang
bing nugc. Cot tinh ché Hitrap Heparine HP
5 mL (GE Healthcare) dugc rira bang nudc, can
bing bing dung dich A. Mau duoc nap vao cot
vai the @6 dong 2 mL/phdt, tai can bang cot bang
dung dich A. Dung ly theo bac thang véi toc do
dong 2 mL/pht, 40 % dung dich B va 60 % dung
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dich A (tuong tu v6i 60 % B :40% A, 80 % B :
20 % A va 100 % B). Thu nhan phan doan
protein twong ttng vai 40 %, 60 %, 80 % va 100
% dung dich B. Cac phan doan protein thu nhan
duoc tién hanh phan tich bang dién di SDS-
PAGE va khing dinh bing phuong phap lai
Western Blot d& xac nhan sy hién dién cua FGF-
2. Phan mém Quantity One (Biorad) va phuong
phéap Bradford dugc sir dung dé tinh higu suit cua
phuong phap tinh ché.
KET QUA - THAO LUAN
Budée diu Ién men bing hé théng 1én men o
quy mo 1 lit d€ thu nhén protein FGF-2 tai to
hop dang tan

Qua trinh I1&n men san xuat FGF-2 tai t6 hop
dang tan trong chung E. coli BL21(DE3)/pET-
FGF2 duoc tién hanh bang hé théng 1&n men tu
dong trong vong 24 gid véi chat cam ung la
IPTG bd sung ¢ gio tha 8. Sy ting trudong cua
chang trong sudt qua trinh 1én men duoc theo doi
thdng qua viéc phan tich trong lwong kho té bao
sau mdi 2 gio 1én men. Két qua phan tich trong
lugng kho té bao duoc trinh bay trong Hinh 1.

20,1
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144

0.006

0.004

0.002

Trong lwgng khé té bao (g/1)

0.000 T T
10 20 30
Thai gian 1én men (gio)
Hinh 1. Két qua phan tich trong lugng kho té bao
trong qud trinh 1én men
Dya vao d6 thi nhan thiy trong luong kho
cua té bao tang dan trong suét qua trinh 1én men
va 6n dinh ¢ nhing gio cudi. Biéu nay phu hop
v6i ddc trung tdng truong cua chung, ching to
qua trinh 1én men va cam tng khong bi nhiém.
Theo két qua phan tich trong luong khd té bao,
lwong té bao khd thu nhin duoc 14 5,2 g/lit moi
truong 1én men.

Trong qué trinh 18n men, ching t6i tién hanh
thu mau sau khi cam ang IPTG mdi 2 gio dé theo
ddi sy biéu hién protein FGF-2 cua chung. Sau
d6, mau dugc xur 1y va dién di SDS-PAGE. Két
qua dién di SDS-PAGE cac mau protein hoa tan
trong subt qua trinh 1én men dugc trinh bay trong
Hinh 2.

Pescent of Whole Lane

Hinh 2. Hinh dién di SDS-PAGE (A) va dinh lugng Quantity One (B) mau protein & pha tan tai cic thoi diém lén
men. 1, Thang protein phan tr lugng thap; 2, 3,4, 5, 6, 7, 8, 9, 10: lugng protein pha tan twong ung tir
BL21(DE3)/pET-FGF2 sau 8, 10, 12, 14, 16, 18, 20, 22, 24 gi¢ 1én men
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Tai thoi diém gio 1én men thir 8, chat cam
tmg IPTG duoc bd sung va protein myc tiéu bat
déu duoc tao thanh. Do d6, & gid nudi cy thu 8
(giéng 2) khdng c6 sy biéu hién caa protein muc
tiéu. Két qua dién di SDS-PAGE cho thiy bt
dau tr gio nudi cay thir 10 (giéng 3) vach protein
muc tiéu xudt hién va muc do biéu hién cua
protein ndy ciing ting dan trong subt qua trinh Ién
men. Bé danh gia chinh xac sy biéu hién FGF-2

dang tan trong chung, chdng toi tién hanh dinh
lwong bang phan mém xac dinh ddm do Quantity
One (Biorad). Két qua dinh luong nay dugc trinh
bay trong Hinh 2 B va Bang 1.

Két qua ¢ Bang 1 cho thiy phan tram ti 1¢
protein FGF-2 trong pha tan c6 khuynh hudng
tang dan trong suét qua trinh 1én men. Ti I¢ nay
dat cao nhit ¢ gio tha 24, luong FGF-2 chiém
10,9 % lugng protein tong.

Bang 1. Két qua dinh lugng bang phin mém Quantity One ti 1&é FGF-2 trong pha tan (%) sau mdi 2 gi®

I&n men
Thoi gian Thoi gian Til¢ FGF-2
I1én men sau cam &rng trong pha tan
(gi0) (gi0) (%)
10 2 5,8
12 4 7,5
14 6 9,9
16 8 8,8
18 10 10,4
20 12 9,6
22 14 9,6
24 16 10,9

Sau 24 gio 1én men, toan bo dich 1én men
duoc ly tm thu nhan sinh khéi E. coli. Sinh khéi
dugc pha té bao bang phuong phap dong hoa dua
vao 4p suit cao. Nhim dam bao lugng FGF-2
dang tan c6 thé thu nhan dwoc sau qua trinh pha
té bao 1a cao nhat, ching toi tién hanh khao sét s6

chu ky pha mau. Mau protein thé vai va thé tan
sau mdi chu ki pha mau duoc tién hanh dién di
SDS-PAGE nhim xé4c dinh lwong FGF-2 thu
dugc sau mdi chu ky. Két qua dién di nay duoc
trinh bay trong Hinh 3.
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KDa 1 2 3 7 1 2 3 4 5 6 71 8
9 ...
67 .
43~a
| —
30 - ™

Hinh 3. Két qua dién di SDS-PAGE (A) va dinh lugng bang phin mém Quantity One (B) cic miu protein sau céc
chu ki phé t& bao bang phuong phap dong nhét héa dwa vao ap suit cao. 1, Thang protein phén tir luong thip; 2,
dich protein téng; 3, 4, Dich 1én men sau 1 chu ki pha té bao thé viii (3) va thé tan (4); 5,6, Dich 1én men sau 2 chu
ki ph4 té bao thé vui (5) va thé tan (6); 7, 8, Dich 1én men sau 3 chu ki pha té bao thé vui (7) va thé tan (8)

fii

Két qua dién di SDS-PAGE va két qua  duoc pha dudi &p suat cao bang hai chu ki dé té
Quantity One thi tai chu ki pha té bao thi hai,  bao dugc phé tét nhat va dat san lwong cao nhat
lugng protein muc tiéu thu duoc ¢ pha tan la (13,6 %).
nhiéu nhit (Bang 2). Do do, dich sinh khéi nén

Bang 2. Két qua dinh luong bang phan mém Quantity One ti 16 FGF-2 trong pha tan (%) sau mdi chu ki

pha té bao
. % FGF-2
So chu ki
pha tan
1 12,6
2 13,2
3 12,6

Béng 3. Hiéu qua thu nhan FGF-2 & chung E. coli BL21(DE3)/pET-FGF2 sau qua trinh 1én men

Sinh khdi khé (g/1) (X) 5,20+ 0,53
Luong protein tong thu

dugce trong 1 lit dich 1én 2,11+0,29
men (9) (Y)

% FGF-2 trong pha tan (Z) 10,9
Luong FGF-2 (g/l) (T) 0,23+0,03
Hiéu qua thu nhan FGF-2

(E%) 4,42 £ 0,97
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Dich ndi thu nhan sau khi ly tim duoc dinh
lwong Bradford nhim danh gia hiéu qua cua qua
trinh 1&n men. Két qua sau xir Iy duoc trinh bay ¢
Bang 3. Két qua ghi nhan dugc & Bang 3 cho
thiy qua trinh 1én men chung BL21(DE3)/pET-
FGF2 thu duoc 0,23 + 0,03 g protein FGF-2 dang
tan trong mot lit dich 1én men véi ti 1€ FGF-2

KDa 1 2 34 56 78 1

A B

2 3 4

trong pha tan la 10,9 %, dat hiéu qua thu nhan
FGF-2 1a 4,42 %.

Tinh sach FGF-2 bang sic ky trao déi cation
va sic ky 4i luc véi heparin.

Do FGF-2 ¢6 diém dang dién pl = 9,6 nén ¢
budc tinh ché dau tién, ching toi st dung sic ky
trao doi cation nham thu nhan FGF-2. Két qua
phan tich dugc trinh bay trong Hinh 4

5 6 78 wa ! 2 3 4

9%
67

43

!

30

!

20,1

144

C

Hinh 4. Hinh dién di SDS-PAGE (A), lai Western Blot (B) vdi khang thé khang FGF-2 va dinh lugng bing phén
mém Quantity One (C) cic miu protein trudc va sau tinh ché bing sic ky trao ddi cation. 1, thang protein phan tir
luong thép; 2, miu protein trudc khi qua cot; 3, phan doan protein khong gén 1én cot; 4, 5, 6, 7, 8 1an luot 1a phéan
doan 20 %, 40 %, 60 %, 80 %, 100 % dung dich dung ly B.

Két qua dién di SDS-PAGE duoc trinh bay ¢
Hinh 4 A cho thdy & phan doan 20 % dung dich
B xuit hién mot vach protein nam gitra 2 vach c6
kich thuéc 14,4 k Da va 20,1 k Da trén thang
chuén, phu hop véi khéi lugng cua FGF-2 (18 k
Da) va cho tin hiéu duong tinh khi lai véi khang
thé khang FGF-2 (Hinh 4 B). Do vay, ching toi
két luan day chinh la vach FGF-2 muyc tiéu. O
nhimg phan doan dung ly tiép theo, chiing toi

khong thay xuat hién vach protein muyc tiéu. Nhu
vay protein muc tiéu da dugc dung ly hoan toan &
20 % dung dich B. Hiéu qua cua qua trinh tinh
ché sic ky trao d6i cation dwgc danh gia bang
phan mém Quantity One (Hinh 4 C) va phwong
phép Bradford. Két qua tinh toan cho thay véi cot
trao doi cation 5 mL, chung t6i dd thu nhan
protein tai tb hop FGF-2 c6 d tinh sach 78,5 %
v6i higu suat thu hoi 1a 60,06 % (Bang 4).
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Bing 4. Hi¢u suit ciia qua trinh tinh ché bang sic ky trao d6i cation

. Nong d¢ Tong Do tinh Lwong
3 Thé tich _ _
Mau (ml) protein protein sach FGF-2
m
(mg/ml) (mg) (%) (mg)
Trudce tinh
, 30 3,34 100,20 6,90 6,91
che
Phan doan
0,44 5,28 78,50 4,15
chira FGF-2
Higu suat 60,06 %

Do FGF-2 c¢6 thé twong tac dac hiéu vai heparin
nén trong thi nghiém tiép theo nay, ching toi sir

dung cot sic ky heparin dé tinh sach buéc hai
nhdm nang cao dé tinh sach cua san pham protein
tai t6 hop FGF-2.

i | 2 3 4
9%
67 ,
43
-+ 20%
30 o—
- 1 1%
- 05%
- -
14,4 o o

Pucmthl'.ole Lane

Hinh 5. Hinh dién di SDS (A), Western Blot (B) voi khang thé khang FGF-2 va dinh luong bing phan mém
Quantity One (C) cic mAu protein trudce va sau tinh ché bing sic ky ai luc v6i heparin. 1, thang protein phén tir
lwong thip; 2, miu trude khi qua cot; 3, miu khong bam vao cot heparin; 4, mau tinh ché thu & phan doan dung ly
60 % dung dich B.

Két qua dién di SDS-PAGE san pham tinh
ché bang sac ki ai luc heparin cho thay, ¢ giéng 4
(Hinh 5 A) xuét hién mot vach duy nhat khoang
18 k Da, ngang Vvéi vach FGF-2 trugc tinh ché.
Dong thoi, két qua lai Western Blot vai khang
thé dac hiéu khang FGF-2 & hai phan doan dy
doan nay cho két qua duong tinh (Hinh 5 B). Do

d6, chung t6i khang dinh protein dugc thu nhan &
giéng 4 chinh 1a FGF-2 muc tiéu. Str dung phan
mém Quantity One (Hinh 5 C) va phwong phap
do Bradford cho thdy, protein tai t6 hop FGF-2
thu duoc sau tinh ché Heparin c6 d6 tinh sach
97,10 % véi hiéu suat thu hdi san phim 76,73 %
(Bang 5).
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Bang 5. Hi¢u suit tinh ché FGF-2 trén cot heparin (két qua tinh toan tir phin mém Quantity One).

. Nong d9 .
N Thé tich . Tong P tinh Luong FGF-2
Mau protein .
(ml) protein (mg)  sach (%)  (mg)
(mg/ml)
Trudc tinh ché 30 0,34 10,20 78,50 7,65
Phan doan
11 0,55 6,05 97,10 5,87
chura FGF-2
Hi¢u suat 76,73 %

Tir céc két qua dat duoc & trén, tinh toan cho
thay tir 1 1it dich 1én men dong E.coli

BL21(DE3)/pET-FGF2 chung téi thu nhan dugc
106,15 mg FGF-2 dang tinh sach (Bang 6).

Bang 6. Tom tat hiéu qua qua trinh thu nhan FGF-2 tir 1 lit dich 1én men ching BL21(DE3)/pET-FGF2.

Khdi lwgng . .
Hiéu suat riéng Hiéu suat thu
Buwéc thu nhin FGF-2 Do tinh sach (%) .
ctia budc (%) hoi (%)
(mg)
Pha tan dich dong
., 230,33 100 100
nhat té bao
Tinh ché trao d6i
) 138,34 78,50 60,06 60,06
cation
Tinh ché ai luc
] 106,15 97,10 76,73 46,08
heparin
KET LUAN

Chung t6i di budc dau lén men E. coli
BL21(DE3)/pET-FGF2 bidu hién FGF-2 nguoi
tai to hop & quy md mot lit va da danh gia duoc
mot s6 théng so lién quan t6i qua trinh 1én men.
FGF-2 tir dich dong nhét té bao dwoc tinh sach
bang sic ki trao doi cation, sic ki &i luc voi
heparin, danh gia muc do tinh sach ciing nhu hiéu
sut thu hdi. Két qua thu dwoc tir mét lit dich Ién
men cho thay lugng sinh khdi kho thu dugc
khoang 5,2 g¢/L, luong FGF-2 dat khoang

230 mg/L. FGF-2 qua hai budc tinh ché dat do
tinh sach 97,1 % va hiéu suat thu hdi khoang
46,08 %. Protein tai t6 hop tinh sach nay cé thé
dung 1am ngudn nguyén liéu cho céc thir nghiém
{ing dung trong y hoc va my pham tai Viét Nam.
LOI CAM ON: Nghién ciru duwoc tai tro boi Dai
hoc Quéc gia Thanh phé Ho Chi Minh (PHQG-
HCM) trong khuén khé Dé tai ma s6 C2015-18-
26.
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ABSTRACT

Fibroblast Growth Factor - 2 (FGF-2),
also known as basic FGF is a multi-
functional protein that regulates the
proliferation and differentiation of multiple
types of cell. Recombinant human FGF-2
(rhFGF-2) is currently used in medicine,
cosmetics, stem-cell culture, etc. In this
study, we conducted one-liter scale
fermentation using Escherichia coli strain
that carries recombinant vector harboring
FGF-2 coding gene to produce a large
amount of FGF-2 protein. The evaluation of
the fermentation efficacy was based on the
growth curve, dry cell weight and amount of

FGF-2 obtaining from one-liter fermentation.
After fermentation, cell mass was lyzed by
high pressure. Then, the FGF-2 in
supernatant was purified by cation exchange
and heparin-affinity chromatography. The
purity and efficiency of the purification
process were estimated by Bradford, silver
staining and densitometry using Quantity-
One software. The result showed that in one-
liter fermentation, we obtained 5.2 g/liter dry
cell-mass and 230 mg/liter FGF-2. The purity
of FGF-2 was about 97.1 % and the
purification efficiency was above 46.08 %.

Keywords: FGF-2, fermentation, cation chromatography, heparin affinity
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