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CHUYEN VA BIEU HIEN GIEN YEU TO SINH TRUONG NGUYEN BAO SOI 10
NGUOI (HFGF-10) O TE BAO PONG VAT BAC CAO

Céc yéu t0 sinh trudng clia nguyén bao soi -
Fibroblast growth factors (FGFs) la nhiing
polypeptit c6 hoat tinh gay phan bao manh,
dugc dac trung boi ai luc cao doi véi heparin.
C4c thanh vién cua nhém FGF déng vai tro quan
trong trong nhiéu qué trinh sinh 1y nhu qua trinh
sinh trudng cua t&€ bao, qua trinh biét hda t&€ bao,
su hinh thanh cdc mo, mach mau, qua trinh sta
chita va 1am lanh vét thuong, ... [7].

Gien hFGF-10 la thanh vién thd 10, duge
tach ra lan dau tién boi Emoto va cs. [4] tit phéi.
cADN cua gien hFGF-10 ma héa cho mot
protein hFGF-10 c6 chtta 208 axit amin, cd su
tuong dong cao vG6i FGF-10 cua chuot cong
(95.6%). Ciing nhu FGF-10 cta chuot cong,
FGF-10 ctia nguoi ¢6 dau N tan cung c6 tinh ky
nudc cao (khodng 40 axit amin) c6 thé hoat
dong nhu mot tin hiéu trinh tu [4, 10]. Nhiéu
thanh vién cta nhém gien FGF c6 chia tin hiéu
trinh ty ma hoéa cho cac protein ti€t. Mot
sothanh viénctia nhém FGF nhu FGF-5 [2, 3],
FGF-7 [5], FGF-9 [6], FGF-9 [9] ... c6 chua vi
triN- glycosyl, do d6 mot s6 thanh vién cua FGF
da duoc tinh ché€ & dang glycosyl. Tuy nhién,
hién tugng glycosyl héa van con chua duoc
nghién cttu. D€ tim hiéu chic niang ctia FGF-10
trong su bién déi cdc mach cacbohydrat, chiing
t0i da thiét k€ mot hé thong biéu hién clia FGF-
10 & t€ bao dong vat sit dung vecto biéu hién
pcADN 3.1(-)Myc-His.

I. PHUONG PHAP NGHIEN CUU

1. Thiét ké vecto biéu hién pcADN3.1(-)Myc-His

(VersionB)
Poan FGF-10 ngudi cADN da dugc tich va
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Vién nghién citu quéc gia vé Sinh hoc va
Cong nghé nguoi, Nhdt Ban

nhan lén tr ARN tdng s6 clia ndo ngudi
(Toyobo) bang phan tng RT-PCR (Reverse
transcription polymerase chain reaction) su
dung cdc oligonucleotit tong hop. Vecto
pcADN3.1(-) Myc-His Version B (Invitrogen)
dugc thiét k& dé san sinh ra protein tdi t6 hop &
cic t€ bao dong vat di dugc st dung dé gin
doan hFGF-10 cADN vao cic vi tri cit clia cac
enzym han ch€ Xho//HindIIIvéi dau C tan cung
chita duoi polyhistidin gan kim loai (His tag) va
doan myc (c-myc) epitop.

ADN cuia plasmit chita toan bo gien hFGF-
10 da dugc st dung lam mau cho phan tng PCR
vGi cac cap moi 5'-CCC CTC GAG ATG AAA
TGG ATA CTG ACA C-3' va 5-CCC AAG
CTT GAG TGA CCA CCA TTG GAA G-3' v6i
céc vi tri cat ctia enzym han ché Xhol va HindIIl
dinh vi & cac ddu 5'. San phdm cua phan tng
PCR dugc cit ra tir agaroza gel, sau d6 st dung
QiaQuick PCR kit (QiaGen) dé tinh sach réi gin
vao vecto pCR Script (Stratagene) dé kiém tra
trinh tu cia doan cADN. Tiép theo, vecto pCR
Script ¢6 chita doan hFGF-10 cADN dugc thiy
phan bdi cdc enzym han ch& Xhol va Hindlll
(TaKaRa, Nhat Ban) va duoc gan vao céc vi tri
twong ng Xhol/HindIIl cua vecto bang phan
ting gin két (ligation reaction). Hon hgp phan
ting gin nay duoc bién nap vao E.coli. Cac
khuidn lac chtta doan hFGF-10 cADN duoc
tuyén chon va kiém tra trinh tu boi mdy xac
dinh trinh tu ABI PRISM( Perkin Elmer) dé
khang dinh ring gien ZFGF-10 (theo trinh tu da
dang ky & Ngan hang dit liéu gien s6 AB
002097) da dugc gén vao ding vi tri v6i dau C-
tan cling peptit.
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2. Nuoi té bao:

Té& bao COS-1 va COS-7 dugc mua tir Ngan
hang gien Riken (Tsukuba, Ibaraki, Japan). Cic
t¢ bao dwoc nuodi 6n dinh trong moi trudng
DMEM (Dulbecco's modified Eagle's medium)
chita 10% FBS (Fetal Bovine Serum) & 37°C va
5% CO2.

3. Chuyén gien

T bao COS-1 va COS-7 dia dugc chuyén
gien hFGF-10 cADNstt dung Lipofectamin
2000 (LF 2000) (Gibco BP) va SuperFect (SF)
(Qiagen).

a) Su chuyén gien hFGF-10 vao té" bao COS-1
va COS-7 su dung LF2000

Vao hom trude ngay chuyén gien, céc t€ bao
dugc thuy phan bang trypsinaza, dé€m va cdy vao
dia c6 duong kinh 60 mm, méi dia c6 9 x10° t&
bao dé sao cho chiing s& phi 90-95% mat ddy
cuia dia vao ngay chuyén gien. Cic t& bao duogc
nuodi binh thuong trong moi truong DMEM cé
b6 sung 10% FBS. Cho 9 ug ADN plasmit c6
chtta gien hFGF-10 vao 500 ul DMEM khong
b6 sung FBS va 33.6 ul LF 2000 da dugc pha
loang trong 500 ul DMEM va u trong vong 5
phut & nhiét do phong. ADN da duoc pha loang
phdi hop véi LF 2000 da pha loang va hon hop
dugc 0 & nhiét do phong trong 5 phit dé tao
phtc lién két gitta ADN - LF 2000. Hut loai moi
truong nuoi cay ci tir cac dia, cho 5 ml DMEM
md&i va 1ml ADN-sLF 2000 vao moi dia, nuoi
ti€p trong tu nuoi cdy CO2 ¢ 37°C trong 4-5 gio.
DMEM chita 20% FBS dugc cho vao sao cho
nong do cudi cing trong moi dia 1a 10% FBS.
Céc t€ bao dugc thu hoach sau 24 va 48 gio.

b) Su chuyén gien hFGF-10 vao té" bao COS-1
va COS-7 sut dung SF

Tru6c ngay chuyén gien, cic t€ bao dugc
thiy phan bang trypsinaza, d€m va cdy vao céc
dia c¢6 dudong kinh 60 mm, mdi dia c6 8 x 10° t&
bao sao cho ching sé phu 80% mat day cua dia
vao ngdy chuyén gien trong moi trudng DMEM
c6 bé sung 10% FBS. D6i v6i mdi dia, 5 ug
ADN dugc pha vao 150 ul DMEM. 30 ul SF
duoc cho vao dung dich ADN va hén hgp duoc
u & nhiét do phong trong 5 phit, sau dé thém
1ml DMEM chita 10% FBS. Moéi truong nudi
cly cii dugc hiit loai bd tir méi dia, céc t€ bao
dugc rira bang dém PBS, sau d6 cho hén hop
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ADN-SF vao moi dia. Cic t&€ bao dugc u trong
tu nuoi cay 37°C, 5% CO2 trong 2-3 gio. Sau d6
loai bé moi truong chira phan con lai cta phic
hgp ADN-SF, cic t€ bao dugc rlta bang dém
PBS va thém 5ml méi truong DMEM méi vé6i
10% FBS va 1 ti€p 24 hoac 48 gio dén khi thu
hoach.

c¢) Phan tich su biéu hién ciia protein tdi t0 hop
hFGF-10 o té'bao COS-1 va COS-7

Dé x4c dinh protein hFGF-10 bén trong t€
bao, cdc t€ bao dugc rira bang dém PBS lanh
(khong chita Ca, Mg) hai lan, sau d6 dugc phan
giai trong dém RZPA (20 mM Tris-HCI, pH7.5,
150mM NaCl, 1% Nonidet P-40, 0.1%
deoxycholat, 0.1% SDS, 1 mM NaV04) trong
30 phit & 4°C. Dich phan giai t€ bao duogc ly
tam 15000 rpm trong 20 phiit & 4°C, dich ndi 1a
dich chiét t€ bao dugc bao quan & -20°C.

Dé xdc dinh protein hFGF-10 duoc tiét tir t&
bao vao moi truong nuodi cdy, moi truong nudi
cdy dugc ly tam 3000 rpm trong 3 phit ¢ 4°C,
dich néi duoc ly tam ti€p 15000 rpm trong 10
phut & 4°C. Lay dich trong 0 v6i nhua Ni-NTA
qua dém & 4°C, r6i nhoi nhua vao cot, rira bang
dém phosphate S0mM, pH8.0, 300mM NaCl, 10
mM Imidazol. Dich rira dugc do OD280nm dén
khi dat x4p xi bang 0. Protein hFGF-10 duoc
thoi bang dém photphat 50 mM, pH = 8.0, 2 M
NaCl, 2 M Imidazol. Dich théi protein dugc bao
quan & -20°C cho dén khi st dung.

Cac mau dich chiét t&€ bao va dich chiét tir
moi truong nudi cdy dugc bién tinh trong 2-
mercaptoethanol va dugc chay SDS-PAGE 12%
gel. C4c protein téch ra dugc chuyén sang mang
nitroxelluloza (Schleicher & Schuell, Germany),
sau do dugc U v6i 5% skim milk, r6i nhuom véi
monoclonal antihistidin antibody va dugc xac
dinh v61 HRP- conjugated secondary antibody
againts mouse IgG va duoc hién thi véi ECL kit
(Amersham).

4. Thuay phan lién két N-glycosidaza

N-glycosidaza F (PNGaza, peptit-N4 axétyl-
B-glucosaminyl) asparagin amidaza (Boehringer
Mannheim) di dugc st dung dé thay phan
protein glycosylated hFGF-10 trong cdc mau
dich phan giai t€ bao va trong moi truong nudi
cly.Cac mau sau khi dugc thém SDS dén nong



do cuoi cung 0.1%, dugc dun & 95°C trong 5
phdt, 1am lanh, thém NP-40 sao cho nong do dat
1% va thém N-glycosidaza (2 Units/10ug
glycoprotein). Cac hén hgp duoc u 6 37°C qua
dém, sau d6 dich thily phan enzym duoc chay
SDS-PAGE va phan tich Western - Blotting nhu
da dugc mo ta & trén.

II. KET QUA VA THAO LUAN

12345678
31.0 —
21.5 — .-
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1. Biéu hién cia hFGF-10 myc-his & té bao

COS-1 va COS-7 str dung LF-2000

Cic t€ bao da dugc chuyén gien va moi
truong nuoi cay duoc thu hoach sau 24 gio (1
ngay) va 48 gio (2 ngay). Dich t€ bao va moi
truong nuoi cay dugc xtr 1y bang nhua Ni-NTA
dugc phan tich bang phuong phdp Western-
Blotting sit dung khdng thé khang histidin. Két
qua duoc biéu thi trén hinh 1.

- -

Hinh 1. Biéu hién ciia hFGF-10 myc-his & dich t€ bao COS-1, COS-7
va su tach chiét né tir moi trudng nuoi cay.

Ghi chi: Céc protein di dugc phan tich bang SDS-PAGE, sau d6 dugc chuyén sang mang nitroxelluloza va
duoc 1 v6i khang thé don dong khang histidin. Marko ¢6 trong lugng phan tir thap (kDa).

Giéng 1, 2: dich t&€ bao COS-1 sau 1 ngay, 2 ngay chuyén gien

Giéng 3, 4. dich t€ bao COS-7 sau 1. 2 ngay chuyén gien

Giéng 5, 6: moi trudng nuoi cdy t€ bao COS-1 dugc thu hoach 1 ngay, 2 ngay sau khi chuyén gien

Giéng 7, 8: moi trudng nuoi cay t€ bao COS-7 sau 1, 2 ngay chuyén gien

Tir cac két qua nhan dugc & hinh 1, ching
toi thdy trong ca hai loai mau phan tich 1a mau
dich t€ bao (giéng 1, 2, 3, 4) va mau moi truong
nuoi cdy da dugc xu ly (giéng 5, 6, 7, 8) déu
phat hién cdc bang bat mau véi khang thé khéng
histidin tuong tng véi mot s6 dang dugc tiét ra
ctia FGF-10. Piéu d6 chiing t6 ring gien tai to
hop hFGF-10 di duoc chuyénsang t& bao COS-
1, COS-7 va dugc biéu hién dudi dang protein
c6 kha nang ti€tda duoc téng hop trong t€ bao va
ti€t vao moi truong nuodi cay. Cac két qua con
cho thdy su biéu hién cua gien hFGF-10 & t€
bao COS-1 manh hon & t€ bao COS-7 trong cic
diéu kién tuong ung.

Trong dich t€ bao & ca hai loai COS-1 va
COS-7, ching to6i quan sat thay c6 ba bang,
trong s6 d6 c6 hai bang dam hon. Bang & vi tri
trén tuong tng véi mot protein cd kich thuée
khoang 32-33 kDa, c6 thé 1a dang glycolysed
ctia hFGF-10 myc-his. Bang & gifta ¢6 thé nhan
12 hFGF-10 myc-his tdi t6 hop ( dang thudng

gap) vGi trong luong phan tir khoang 27 kDa
(trong lugng phan tir cua toan bo gien hFGF-10
xap xi 24 kDa, thém duo6i myc-his xdp xi 3 kDa,
tong cong 1a khoang 27 kDa). Bang & dudi c6
thé 1a hFGF-10 myc-his khong c6 doan tin hiéu
trinh ty tuong ung véi trong luong phan tu
khoang 22-23 kDa (doan gien hFGF-10 loai bo
tin hiéu trinh tu ma héa cho mdt polypeptit cd
trong lugng xap xi 19-20 kDa, cong thém doan
duodi myc-his 3 kDa tir vecto pcADN). Ching toi
ciing con kiém tra su biéu hién ctia hFGF-10 st
dung hai moi truong nuodi cdy c6 diéu kién
DMEM c6 b6 sung 0.1%va 10% FBS. Cic két
qua nhan dugc cho thdy su biéu hién cta hFGF-
10 dugc nuoi cay trong moi truong DMEM c6
b6 sung 0.1% FBS thap hon trong moi trudng ¢
b6 sung 10% FBS (cdc két qua khong trinh bay).
Su biéu hién ctia FGF-10 trong dich t& bao sau
mot ngay chuyén gien cao hon sau hai ngay
chuyén gien. Ngugc lai, trong moi trudng nuoi
cdly da dugc xU Iy bing nhua Ni-NTA, nong do
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cta FGF-10 tai mot ngay sau khi chuyén gien
thap hon hai ngay sau khi chuyén gien. Ty so
gitta nong do FGF-10 trong dich t€ bao va trong
moi trudng nuodi cay tai thoi diém mot ngdy sau
chuyén gien dugc u6c luong xap xi 3:1, tai thoi
diém hai ngay sau khi chuyén gien tuong ting
khoang 1:1. C4c két qua nay chi ra rang FGF-10
da dugc tiét ra tir t&€ bao vao moi trudong trong
thoi gian nuoi cdy. Trong moi truong nuodi cay,
su biéu hién cta hFGF-10 chi ¢6 hai bang phia
trén tuong tng véi bang cd kich thuée 32 kDa
va 22 kDa & trong dich t&€ bao. Cac két qua nay
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chi ra ring su biéu hién cia FGF-10 & t€ bao
COS-1 va COS-7 FGF-10 tiét ra & mot s6 dang
khéic nhau.

2. Biéu hién cua hFGF-10 myc-his & té bao
COS-1 va COS-7 suit dung Super Fect (SF)

Két qua tuong tu nhan dugc khi st dung tac
nhan chuyén gien SF dé chuyén gien WFGF-10
vao té& bao COS-1 va COS-7 (hinh 2). T két qua
d6 ching ta c6 thé sir dung ca hai loai tdc nhan
LF 2000 va SF dé chuyén FGF-10 vao t& bao
COS-1 va COS-7.

Hinh 2. Su biéu hién ctia hFGF-10 myc-his & t€ bao COS-1 va COS-7 stt dung Super Fect bdi phan
ing héa mién dich véi antihistidin monoclonal antibody.

Ghi chus: Marko protein c6 trong luong phan tir thap (kDa).
Giéng 1, 2: dich t€ bao COS-1 tai 1 ngay, 2 ngay sau khi chuyén gien.
Giéng 3, 4: dich t&€ bao COS-7 tai 1 ngay, 2 ngay sau khi chuyén gien.
Giéng 5, 6: moi trudong nuoi cay t€ bao COS-1 tai thoi diém 1 ngay, 2 ngay sau khi chuyén gien.
Giéng 7, 8: moi trudong nudi cay cua t€ bao COS-7 tai thoi diém 1 ngay, 2 ngay sau khi chuyén gien.

3. Gien hFGF-10 dugc biéu hién mot phan
dudi dang glyccosyl
Dé khang dinh bang trén cung (32 kDa) la
thuoc dang glycosyl cua gien hFGF-10, ching
toi da tién hanh thuy phan cdc glycoprotein
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trong dich t€ bao va trong dich moi truong nudi
cdly da xir 1y bang nhua Ni-NTA boi enzym N-
glycosidaza trong cic diéu kién dd mo ta & phan
phuong phap nghién ctu. Dich thuy phan enzym
duoc st dung dé phan tich Western-Blotting.
Két qua nhan dugc 6 hinh 3.

“ e

Hinh 3. Su thuy phan boi N-glycosidaza cua dich t&€ bao va moi trudng nuoi cdy cua t€ bao COS-1 da
duoc chuyén gien hFGF-10 skt dung tac nhan LF 2000.

Ghi chii: Protein chuén ¢6 trong luogng phén tir thap (kDa).
Giéng 1, 2: cdc mau dich t€ bao dugc thu hoach tai thoi diém 1 ngdy, 2 ngay sau khi chuyén gien.
Giéng 3, 4: mau dich t€ bao dugc thu hoach tai 1 ngay, 2 ngay sau khi thity phan bdi N-glycosidaza.
Giéng 5: mau moi trudng nudi cay trudc khi thily phan enzym.
Giéng 6, 7: miu moi trudng nuodi cay sau khi thity phan bang N-glycosidaza.
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TRANSFECTION AND EXPRESION OF THE HUMAN FIBROBLAST GROWTH
FACTOR -10 (HFGF-10) INMAMMALIAN CELLS

NGUYEN BICH NHI, MASASHI SUZUK

SUMMARY

We have constructed a pcDNA 3.1.(-)Myc-His Version B vector for expression of the hFGF-10
recombinant proteins in the COS-1 and COS-7 cells. LipoFectamin 2000 (LF-2000) and SuperFect (SF) were
used for transient transfection. The expression of #ZFGF-10 recombinant proteins in COS-1 and COS-7 cells
was analysed by SDS-PAGE following Western-Blotting analysis using anti-histidine antibody. The results
showed that hFGF-10 proteins were secreted and expressed inseveral glycosylated and non-glycosylated
forms in the cells and in the culture medium.
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