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TACH DONG VA BIEU HIEN YEU TO SINH TRUGNG NGUYEN BAO SOI 10
CUA NGUOI (HFGF-10) O E. COLI

NGUYEN BICH NHI
Vién Cong nghé sinh hoc
MASASHI SUZUKI

Vién Cong nghé sinh hoc va Nhdn chiing hoc quoc gia

Nhom gien va protein cua cdc yéu t6 sinh
trudng nguyén bao sgi-Fibroblast Growth Factor
(FGF) dong vai trd quan trong trong cic qua
trinh sinh trudng, biét héa t€ bao, phat trién...
Ching c6 tic dung nhu nhitng mitogien tham
gia vao cdc qud trinh tao mach mdu, lam lanh
vét thuong, stra chita cic mo... Cac polypeptit
nay c6 30-60% thanh phan axit amin, cac exon
va cac intron cé cau tric tuong tu nhau trong
vung gien ma hda protein va c6 hoat luc vé6i
glycosaminoglycan heparin [1,2,3].

FGF-10 la thanh vién thi 10 cua gia dinh
FGF lan dau tién dugc tiach chiét tir phoi chuot
cong bang phuong phip homology-PCR boi
Yamasaki va cs. 1996 [4]. cADN cua FGF-10
chudt cong ma héa cho 215 axit amin (khoang
24 kDa) v6i dau N ky nude, hoat dong nhu mot
signal peptit. mARN ctia FGF-10 dugc biéu
hién nhiéu & phéi.

hFGF-10 nguoi cADN lan dau tién duogc
phan tich tir phdi bang phuong phdp RT-PCR
(reverse  transcriptase = polymerase  chain
reaction) nam 1997 boi Emoto va cs. [5]. cADN
ctia hFGF-10 ma héa cho mot protein gom 208
axit amin c6 trinh tu ¢6 tinh tuong dong cao véi
FGF-10 chudt cong (95,6%). hFGF-10 ciing nhu
FGF-10 chudt cong c¢6 doan tin hiéu trinh tu dau
N (khoang 40 axit amin dau).

Ching toi da tich dong, biéu hién va tinh
ché protein tdi t6 hop hFGF-10 & E.coli dé
nghién ctiu cdc dac tinh ctia hFGF-10 tdi t6 hop
trén cac dong t€ bao.

1. PHUONG PHAP NGHIEN CUU

1. Tach dong cADN cua hFGF-10

Nhdt Ban

ARN téng s6 ctia ndo ngudi (Toyobo) duoc
stt dung 1am mau cho phan ting RT-PCR.

Phan tng phién ma ngugc RT (reverse
transcription) dugc tién hanh nhu sau: hén hop
phan tng bao gobm dém RT, moi ngiu nhién,
DTT (dithio threitol), dNTP, chat Gc ché€ ARN
aza, MMLV (Moloney Murin leukemia virus)
transcriptaza va ARN n@o dugc 0 & 37°C trong
75 phit, sau d6 pha lodng bang nudc cét. San
pham thu duogc ctia phan ting RT (cADN) dugc
stt dung lam mau dé chay phan ting PCR tiép
theo.

Hén hgp phan tng PCR bao gém dém PCR,
dNTPs, san pham RT, mdi xuo6i, moéi nguoc va
enzym PFU polymeraza.

Chuong trinh chay PCR: 94°C trong 2 phuit,
35 chu trinh : 94°C trong 45 giay, 55°C trong 45
gidy, 72°C trong 2 phut va lan kéo dai cudi cung
6 72°C trong 10 phut.

Cap moi duge thiét k&€ dé cau toan bo gien
hFGF -10 cADN véi cac vi tri cua cac enzym
han ch€ Sal I va Bam HI dinh vi & diu S5'cia
ching.

Moi xuoi: 5'- CCC GTC GAC CAT TGG
AAA TGG ATA CTG ACA C-3'

Moi ngugc: 5'- CGC GGA TCC ACT ATG
AGT GTA CCA CCATTG G -3

San phdm ctia phan ting RT-PCR dugc kiém
tra bang dién di trén gel agaroza 1%. Doan
ADN thu dugc duoc cat ra khoi gel agaroza, tinh
ch€ bang kit Qia Quick (Qia Gen), sau d6 dugc
gan vao vecto tao dong pCR Script (Stragene) dé
kiém tra trinh tu cla doan cADN va duoc doi
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chi€u véi trinh tu ciia hFGF-10 cia Ngan hang
gien DDBIJ. Trinh tu ctia doan gien duogc xic
dinh bdi may ABI PRISM 310 (Perkin Elmer).

2. Biéu hién cia protein tai t6 hop hFGF-10 6
E. coli

Dé biéu hién hFGF-10 protein & E.coli, doan
cADN mi héa cho protein hFGF-10 da loai
doan trinh tu tin hiéu (axit amin tir 40-208) duoc
nhan lén khi st dung hFGF-10 cADN lam mau
va moi xudi 5'-ATC ATA TGG CCC TTG GTC
AGG CAC TG 3' v6i vi tri clia enzym han ché&
Ndel tai dau 5' va van st dung moi ngugc trén.
Phan ting PCR duoc ti€én hanh trong cdc diéu
kién tuong tu da mo td & trén. San phdm cla
phan ng PCR, sau khi dugc tinh ché bang
QiaQuick kit, duoc gian vao vecto tich dong
PCR TRAP (GenHunter Corporation) dé kiém
tra trinh tu cta doan cADN. Tié€p theo, doan
cADN nay dugc thuy phan boi cic enzym han
ch€ Ndel va BamHI va dugc gén vao cic vi tri
Ndel/BamHI da dugc cat twong Gng cla vecto
biéu hién pET-3C v6i T7 promoto dé biéu hién
protein téi t6 hop hFGF-10. Plasmit ADN chia
doan hFGF-10 dugc bién nap vao t€ bao
BL21(DE3)pLysS (E.coli). T€ bao E.coli c6
chia plasmit tdi t6 hop dugc nuodi qua dém &
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37°C trong moi truong 1ong Luria - Bertani (LB)
chtta 50ug/ml ampixillin va chloramphenicol.
Dich nuoi cdy duoc pha loang 100 lan bdi moi
truong LB bé sung ampixillin vd chloram-
phenicol dugc u lac ¢ 37°C dén OD 600nm cua
dich nudi cay dat 0.3. Thém IPTG (isopropyl-1-
thio--D-galactopyranoside) vao dich nudi cdy
tGi nong do cudi cung 1mM va nudi tiép 3 gio ¢
37°C. Cac t€ bao dugc thu hoach bai ly tam, can
t€ bao dugc hoa vao dém GET (glucoza 1%,
EDTA 10mM, Tris-HClI 25mM) chida chat tc
ché su hoat dong cua proteinaza, ti€p theo cac t€
bao dugc pha v& bai chu trinh 1am dong lanh & -
70°C, sau d6 lam tan ¢ nhiét do phong 3 1an lién
ti€p, dugc nghién bdi mdy siéu am va ly tam
15000 rpm/20 phiit & 4°C. Dich néi dugc bao
quan ¢ -80°C dén luc su dung.

II. KET QUA VA THAO LUAN
1. Tach dong hFGF-10 cADN tir ARN téng s6
cua nao nguoi

cADN cua hFGF-10 dugc phan tich va nhan
lén boi phan tng RT-PCR tir ARN téng s6 cla
ndo ngudi la mot doan gien cé kich thudc
khoang 630 bp (hinh 1).

FGF-10 cADN

Hinh 1. Dién di san pham ctia phan ting RT-PCR trén gelagaroza 1%
va nhuom bang ethidium bromit.

Ghi chu: Giéng 1: Marker ADN bac thang 123 bp, giéng 2: hFGF-10 cADN, giéng 3: Marker A/

HindIII.

Poan cADN nay duoc tinh ché va gin vao PCR Blue Script cloning vecto dé kiém tra trinh tu.
Két qua cho thdy doan cADN d6 chinh la gien hFGF-10 khi d6i chi€u véi s6 liéu cua Ngan hang
gien qudc t€ ¢ so dang ky AB 002097 DDBJ (hinh 2).
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atgtggaaatggatactgacacattgtgcctcagcectttccccacctgececggetgetgetget
gectgetttttgttgetgttcttggtgtcttccgteccctgtcacctgecaageccttggtcaggaca
tggtgtcaccagaggccaccaactcttcttcttcctcctettetecetcteccttccagegegggaag
gecatgtgctgagctcaatcaccttcaaggagatgtccgetggagaagctatttctctttcac
caagtactttctcaagattgagaagaacgggaaggtcagcgggaccaagaaggagaactgc

ccgtacagcatcctggagataacatcagtagaatcggagttgttgccgtcaagceccattaac
agcaactattacttagccatgaacaagaaggggaaactctatggctcaaaagaatttaacaat
gactgtaagctgaaggagaggatagaggaaaatggatacaatacctatgcatcatttaactgg
cagcataatgggaggcaaatgtatgtggcattgaatggaaaaggagctccaaggagaggaca

gaaaacacgaaggaaaaacacctctgctcactttcttccaatggtggtacactcatag

Hinh 2. Trinh tu gien cua h-FGF-10

2. Bié€u hién cua protein tai t6 hop hFGF-10 ¢
E. coli

Pé biéu hién protéin tdi t6 hop hFGF-10,
vecto biéu hién pET-3C da duoc thiét k& dé gan
doan gien hFGF-10 vé6i vi tri cét clia enzym han
ché Ndel/BamHI. Cap moi FGF-10, trir doan tin
hiéu peptit, duoc thiét k€ dé cau doan gien
hFGF-10 da loai doan tin hiéu peptit (khoang
120 nucleotit dau tién ma hda cho 40 axit amin
dau N cia protéin tai t6 hop hFGF-10) ciing gin
vi tri cat ctia cdc enzym Ndel/BamHI tuong ting.
Poan cADN cua hFGF-10 da loai doan tin hiéu
peptit (duoc gian vao vecto tich dong PCR -
TRAP dé kiém tra trinh tu gien, sau d6 dugc
thity phan bang Ndel va BamHI r6i dugc gin
vao diang vi tri tuong ung Ndel/BamHI cla
vecto biéu hién pET-3C va bién nap vao t&€ bao
kha bién GH (GenHunter). Cic khudn lac duoc
kiém tra doan gien duoc chén vao bdi phan tich
khuan lac sir dung phan tng PCR. C4c khuén lac
c6 chita doan gien hFGF-10 dugc nudi trong
moi trudong LB qua dém, thu t€ bao dé tich
ADN plasmit. ADN cua plasmit ¢6 chia doan
gien chén dugc bi€n nap vao t€ bao
BL21(DE3)pLysS. Cac t€ bao nay duogc nuoi
nhu da mo ta trong phuong phap nghién ctu. Su
biéu hién ctia protéin tdi t6 hop dugc tién hanh
khi dich nuoi cdy dat OD 600nm xap xi 0.3
trong diéu kién nuoi cay lac ¢ 37°C, thém IPTG
(ndng do cudi cung 1 mM) vao dich nuoi cdy va
ti€p tuc nuoi ti€p 3 gio & hai nhiét do 37°C va
30°C. Sau do, cic t€ bao duoc thu hoach bang ly
tam, phan gidi trong dém GET va kiém tra su
bi€u hién cla protéin tdi t6 hop bing dién di
SDS-PAGE (hinh 3).

14,5

Hinh 3. Su biéu hién ctia protéin téi té hop
hFGF-10 & E.coli trén gel polyacrylamit 12%.
Ghi chii:

Giéng 1: dich chiét t€ bao khong cam tng
boi IPTG; giéng 2: dich chiét t&€ bao trudc khi
cam ung bai IPTG; giéng 3: dich chiét t€ bao
sau khi cam tng bang IPTG trong 3 gid nuoi
6 37°C; giéng 4: dich chiét t€ bao sau khi
cam tng bang IPTG trong 3 gid nuoi ¢ 30°C.

Qua hinh 3, ching t6i quan sat thy & giéng
3 va 4, phé protéin ctia cdc dich chiét t€ bao déu
xudt hién mot bang dam c6 kich thuée khoang
20 kDa va khong c6 bang nay & dich chiét t&€
bao nuoi cdy doi ching khong ¢ su cam tng
bing IPTG (giéng 1) cling nhu truéc khi cam
ting bang IPTG (giéng 2). Nhu vay c6 mot
protein tai té hop kich thuc khoang 20 kDa da
dugc sinh ra sau khi cdm ting v6i IPTG. Su biéu
hién ctia protein nay & diéu kién nhiét do 30°C
va 37°C la tuong tu nhu nhau.
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CLONING AND EXPRESSION OF THE HUMAN FIBROBLAST GROWTH
FACTOR 10 (hFGF-10) IN E. COLI

NGUYEN BICH NHI, MASASHI SUZUKI

SUMMARY

Full length hFGF-10 cDNA (624 bp - 208 amino acids) was amplified from the human brain total RNA
by reverse transcription-polymerase chain reaction (RT-PCR) and cloned into the pCR Script cloning vector
for the verification of the DNA sequence as hFGF-10 (accession number AB 002097 in DDBJ and GenBank
Nucleotide Sequence Databases). For the expression of hFGF-10 in E.coli, the cDNA encoding hFGF-10
(amino acids 40-208 eliminating the N-terminal sequence) was amplified and cloned into the pET-3C
expression vector with cloning sites Ndel/BamHI and transfected into the BL21(DE3)pLysS cells. E.coli cells
bearing the recombinant plasmid were grown in LB medium containing ampicillin and chloramphenicol until
OD 600 nm reached 0.3 and the expression of the hFGF-10 was induced by adding IPTG and followed by
incubation at 37°C or 30°C for 3h. Cells were centrifuged, resuspended in GET buffer and lysed by
sonication. The supernatants were cleared by the centrifugation and analysed by SDS-PAGE. The results
showed that the hFGF-10 recombinant protein was produced and its size was about 20kDa.
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