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Cloning of the fibronectin promoter and observation of its transcriptional
activity
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[ABSTRACT] AIM: To clone fibronectin (FN) promoter and identify its transcriptional activity combined with
SV40 enhancer. METHODS: FN promoter was amplified from genomic DNA by PCR and cloned into pCat3 — basic and
pCat3 — ehancer vector to drive CAT expression. They were transferred to HT1080 cells with lipofectin. Then the instant CAT
expression of different plasids was detected and the FN promoter transcriptional activity and its activity when it was combined
with SV40 enhancer were evaluated. RESULTS: The FN promoter was cloned successfully. Its transcriptional activity was
slightly stronger than the activity of SV40 promoter. Combined with SV40 enhancer, its activity was improved by about six
times. CONCLUSION: The FN promoter cloned by us has transcriptional activity. The activity is increased by adding SV40
enhancer. These will provide useful information for gene therapy for combined FN promoter to cure some heredity diseases.
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PERIR I o
M o# A &
1 ##
1.1 JF# T - vector Kit,pCAT3 - basic,pCAT3 -

enhancer, pCAT3 - control ,pSV - B - galactosidase Jiit
KL W H Promega A, B - gal BARIE AR I,

1.2 AREI&"” R4 FAIR IS RS
FN1:5’ —tt gag ctc ctg caa ggt cgt gga tat ttt atg g — 3’
T34 FN2.5° - tt aga fct ggt cce ctc ttc ccg cte
geg cet g =37 TEG|Y FN1 A5 s fin_b BR &1 14 9 UG
Sac I AL gag ctes 7 FN2 {9 57 dy i b PRl
W YIEE Bel 1R . aga tet,

1.3 X # TaKaRa LA Taq™.T, DNA ligase. £ #f
DNA FR#%| ¥ E§ g B TaKaRa 23 & ; DMEM =58
HiFREE IR MLYE W B Sigma 2AF] ;BT AA-MTEW B
WM PUZEF A ¥ /A 7], QIAprep spin Miniprep Kit ¥
B Qiagen /3] ; B — Gal i& MK Kit, lipofectamine™
2000 ¥ B Invitrogen /A &) ;low melt point agarose, [
C ] chloramphenicol (0. 05 mCi/ml) \n — butyrylCoA 1y
H Promega /&) ; Y& [N{Y LS 6000IC ( Beckman /A &] ) o
1.4 #+w HTI080 gy § CCTCC A &) ; IEH A
gDNA | IM109 K iz #F B A< 2 3@ it , Ho B il o | ™
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2.1 PCR¥HZMFEFAFN AR BFFALEET-
vector R EiFT4 FN1 FIR #7514 FN2 43 5] A
3N IEH A/ gDNA i 38 FN B 5 3 7 B
PCR [ KR J: 3140 FN1 50 ng, 314) FN2 50 ng,
IE % AN gDNA 200 ng, 2 x GCl buffer 10 uL,
10 mmol/L dNTP 0. 8 pL,TaKaRa LA Taq 2U, il &5
FICHE KR F] 20 pL, PCR RPLFESF:96 C FiAs
£ 5 min;95 CAFE 30 ;60 CiB A 1 min;72 °C JEfH
30 ;30 MEH G ,72 CHEfH 10 min,4 CHiEFF. B
FRRE ) PCR ¥R RIS S 3IEHE B S T - vec-
tor AT (F2 BB T — vector Kit #¢4E), fr &N :T
- pFN, FEALERAZA IM109, /Nl % T - pFN Tk,
WYIHEE Bgl 11 /Sac 1 XUEGY) 0. 8% 3 5 B vk 25 5
(3% 07 JebERAE) o

2.2 FN g#-Fal % 2% Blast 547 ¥ T - pFN
T A AL S5 8 1 PR SERE B BT B 5% , R A Spin Kit 132
BORLiEAT DNA 77, 0l Fp 25 2R 2k il DNA Start 244
I3 HT.

2.3 ME CATHEEBEEAAK 4 T-pFN Sk
Fi Sac 1 #1 Bgl 1 B UIVE AL , FORIE SO0 [l
600 bp K/NY R B, 735 5 Sac 1 Fl Sma 1 IHALHY
pCAT3 - basic.p CAT3 - enhancer #4735 %, V44
A :pCAT3 — BpFN ,pCAT3 - EpFN,,

pCAT3-enhancer pCAT3-basic
Poly(A)J | |—CAT | l—ensh\ziﬁger Poly(A)J | I— CAT |_ Poly(A)
MCS Poly(A) MCS
pCAT3-EpFN pCAT3-BpFN
EE{ .
SV40
PO])’(A)J l|3N |—CAT | L enhancer POI}’(A)J FlN |—CAT |—P0|}’(A)
p Poly(A) p
pCAT3-promoter
i —— -|_
Poly(A |_
oly(A) PSV40 CAT Poly(A)
Fig 1 The structure of the different CAT report gene vectors drived by FN promoter.
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BB ™M H BB KIT i Bl 5817, okl DNA ¥ F
TANBEZAH,4 CH 20 CE7F, 54 HT1080
M, # /4% FR Invitrogen /3 F] R4 S % J5 e it

17 TEFE AT 1 d, JBREGTH fk HT1080 40f , 145, Hefb
12 fLAR P, EFL 1 mL, & 1.6 x 10° 41 M, ¥
DNA 1.6 pg(1.3 pg HAJ DNA,0.3 g pSV - B — Gal
DNA) 75| 100 wL A& IfL7F ) DMEM 3R 5,
LF2000 fi§ BT fk 3 wL #BEF] 100 WL A F I VE 1



- 1274 -

DMEM Higrdtrp, M8 LF2000 57 B DNA
BA, ZIR T HE 20 min, A /54 DNA - LF2000 &
VMBI LD, RRIRE, T37 C.5%H
CO, KM T HEFR 48 h J5, il B - gal \CAT HITEH
BHLHERE 3 K, B - Gal {FHEAE N X RALIE R
PR,

2.5 MAKAFHEDROIELZLBRESEBR
B - F3LEEeE e M T

@ i CAT 75 4% CAT WE PRI Kit (58] F#
E:#e gt 48 h J5 A4, PBS ¥t 3 K, AL IA 500
pwL B TEN, Z{E T 5 min, B FHIEA 1.5 mL B9
B.LEFR, 4 CTF,13000 r/mingZ.> 1 min, £ 1
JG /0. 25 mol/L Tris - HC1(pH 8.0) 100 pL, E &4
M, BETWAPRERAERG, T 37 CHRAE, BIZHR
%30 s, BHE 3 RERS,13 000 t/minE.[> 2 min,
— 4 EXERT B - Gal £, B 30 pL RiEWHE 1
HE L EF, F 60 CHEF 10 min, T A["C]
chloramphenicol (0.05 mCi/mL) 1.5 uL,n - butyryl-
CoA 2.5 uL,0.25 mol/L Tris - HCI(pH 8.0) 28.25
pL,IBAIE T 37 CHEA 16 h A ZHIZK 300 pL,
EIZIHR 30 5,13 000 r/minES.0> 3 min, ¥ G PIAHSE
AE T AFHELE S, A 0. 25 mol/L Tris — HCI
(pH 8.0) 100 uL, EIFIHRT 30 5,13 000 r/minES >
3 min, FEEAL EARSBTE | 06 200 uL A HLHTIA
& 1 mL RERB R INFR S R

ORI B - Gal {EHE % B — Gal & PEAG I 5 B 454
YEo 4B A 38 [RIA I CAT % 1 F 40 P Ak 38 , B — 3R
g BRI TR B - Gal &7 (R i#47 60 CHEMK
W) SR 5.10.20 pL B EEAR AR, B
50 pL 1 X cleavage buffer (A B - Hik L BE) 1 17
pL ONPG (4RfHFETR - B - D ML H) ,37 CHE
FH 30 min 2] 60 min, 51 125 pL buffer 2] i K
HL LR, BABARY (Bio — Rad A H]) 1, # K
420 nm ARG (A) 1E.

# =R

1 PCRyE=HMBEEREAGNBIILES
R

MIEH A gDNA o3 N FN 537 KK
580 bp( W& 2 H3kiE 3) . ¥ T - pFN, pCAT3 -
BpFN . pCAT3 - EpFN [Fi ki F Sac T 1 Bgl I 1E 467"
A= 580 bp i H Y287 FIAE B B9 B i 5% (LI 2
H2,3),

2 ABEZEZARTFUFER
ki pGEM - T #. 4k L T7 F1 SP6 5|4 X
FN1.2 51¥%f A FN B3 75T 2K E, W
LERRY I 5 I SEHRGER A FN B3 T FIIF
AR (B 3), ZB0%s il 22 i 14~ C,
134 135 72 1 4~ G F1 A,153 i 1 4~ C,161 [\ &
11~ G,168 i C—G, & T HiEHIE PCR ¥ 3514 72
TSRS 248, SR A FN3 H1 FN2 514, %F 3 M IEH
A gDNA j#17 PCR ¥4 ,PCR ¥ ¥ W &4tk )5 , #
17 DNA MU 7, Fp 45 2R 5 e W) B 45 2R — 3L, [l i 3R
18 GenBank %% ( AF550582)
1 2 3 4

a b

a; Electrophoresis of FN promoter amplified by PCR.
Lane 1; DNA marker DL 22000; Lane 2; DNA marker
DL - 2000; Lane 3: product of PCR; b: Result of
pCAT3 - BpFN, pCAT3 — EpFN digested completely by
Sac 1 /Bgl 1. Lane 1: DNA marker DL 22000; Lane
2. The digested product of the pCAT3 — EpFN plasmid;
Lane 3; The digested product of the pCAT3 - BpFN
plasmid; Lane 4: DNA marker DL —2000.
El2 a:PCR ¥ FN F31FHRIXE; b: pCAT3 - BpFN,

pCAT3 —EpFN H Sac I 1 Bgl 1 W& E

3 AEHEEFEDRERIEXEE

Rt B R B e AP JS , TUE CAT 361,
7E B - Gal TEMER QLR , LRMEE 3 K, L
pCAT3 - promoter ] CAT &% K 100, Ho R 453
R # ki) CAT 1545 pCAT3 - promoter ) CAT 54
) HC B ARG PR (SR 1 AR 4) .
F1 FREBMEEERMEIS) CAT 7£ HT1080 48 i = i%

BIAE R i

CAT relative activity of different reporter gene recombi-
nants in the HT1080 cells

Fig 2

Tab 1

CAT relative

Plasmid Promoter Enhancer Cell .
activity
pCAT3 — promoter  SV40 — HT1080 100
pCAT3 - BpFN fibronectin — HT1080 110
pCAT3 —EpFN  fibronectin ~ SV40 HT1080 620
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T FE I TR SN SETTE NN TS SRS NN NN NN N

CGGGCCAATCGGCGCGCGGTCGGCTGCGGCGGCCGGCGGGCGGGCGGGTGGGGTGG

AF550582.SEQ(1>580)
M26179.SEQ(1>563)

->|CGGGCCAATCGGCGCGCGGTCGGCTGCGGCGGCCGGCGGGCGGGCGGGTGGGGTGG
->|CGGGCCAATCGG-GCGCGGTCGGCTGCGGCGGCCGGCGGGCGGGCGGGTGGGGTGE

410 420 430 440 450 460

N EREEE EEEEE RN NS RN A S A A WA A

AF550582.SEQ(1>580)

M26179.SEQ(1>563)

GGCGGGGCGGGGACAGCCCGGCGGGTCTCTCCTCCCCCGCGCCCCGGGCCTCCAGA

->|GGCGGGGCGGGGACAGCCCGGCGGGTCTCTCCTCCCCCGCGCCCCGGGCCTCCAG,
->|GGCGGGGCGGGGACAGCCCGGCGGGTCTCTCCTCCCCCGCGCCCCGGGCCTCCAG

470 480 490 500 510

TR EEEEY SRR SN EN TR NS NS SRS BN R e

AF550582.SEQ(1>580)

M26179.SEQ(1>563)

GGGGCGGGAGGGGACCGTCCCATATAAGCCCCGGCTCCCGGCGCTCSGACGCCCGL

->|GGGGCGGGAGGGGACCGTCCCATATAAGCCCCGGCTCCCGGCGCTCGGACGCCCG]

->|GGGGCGGGAGGG--CCGTCCCATATAAGCCC-GGCTCCC-GCGCTCCGACGCCCGQ

* T S

Fig3 Result of the cloned FN promoter sequence blasted with the reported sequence.
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Fig4 CAT relative activity of different reporter gene recombi-

nants in the HT1080 cells.
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TR R A KPR R R R Rk &

BRI IR 20T SV40 S RSB 5’

ctgcaaggtc gtggatattt tatgggtttt cttcctcaca aaatacacte ctataageag

agattccecc cetecaccee gaagagaggt gacgcaatgt cctcaaacac taccaccace
cccaataaaa aagaaaaggg aagggggagce gtettgcaac cecttegett cacacaagte
cagccactcc ctttectece agecgettee catcecttee cecatcecct aaaaagtttg
—
atgaccgcaa aggaaaccga aaaaaagttg tettgeccca gtectggegg gecatcagea

CRE CAAT box

tetettttgt tegetgegaa ceccacagtec cecgtgacgt cadecggage ccggg

C

Spl

cgg gegeggt cggetgegge ggeeggeggg cgggegggte goglggggcg gggleggggac

ga

ageeccggegg gtetetecte cceegegece cgggecteca gaggggeggg aggg cegtee

TATA box

start of transcript

ccc c ggctccc*gc gctc(lj gacgce ccgegeeggce tgtgetgeac agggggagga

¢ g g

gagggaaccc caggcegegag ccecttetee cetgg

EiF, ABAT2 bp ME R 7, W] ERERE KR

Fig 5 Site correlation of between the differetiation of the cloned FN promoter sequence compared with the reported sequence and its

promoter elements.
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bp ZE A R B S B AREH—B PSR 58]
HBIFFI BEAT Blast Hgk, A 4 Ab3 I T 53, 4 51
N SRAIABIART 9 2 14> 8,16 1% 1 4> c,33
i1 g fla,144 1% 1 e, AN, 7ERE FELA
PEASET2 7 ¢ BT g(WES) o |RATA3 ANIEFEA
gDNA H iR PR A8 I FN i 37 FE 51030 247t
BEFEER. AFNE3ITF5/0RFN B3
I HEAT HU B AL 1E 4 RSN TR 2L (5 AR
REHIA FN FFIHE LA 4 A3 hn T iR3E) S5/ R
HFF e —3, TRER 2 M, X% R Kk
FIMAER  WFRRAER, BRI T
VAR TOIE, AT REHEE AR (B 5) .

AERLBEBBRERESSIEATRERY
FN 8 374 5 %151, 78 HT1080 40 H SV40 J3
B FRESE, G0 L 1 A SV40 3458 T, Hig 4R &
T 6 1%, XUEMT FN JE 357 i 1 88 i 3 fn— s
HRFRETARE AR BR KR, XA E 4 W o
A AT — S AL MI6TT , T BB e AR AT
BRI R AT IA N TSGR T, SCHE B R A 4
2 RE S0 B A T T T R 0 R 1 R, (R PR
RS TIRSHEE M T B K3k, FEAR N 5 k1% , A RE
AT A% KA T o M FN JS 3071 SV40
WOk TEAERIUE, BIURERE ST, TREAE
I8 B AFRIA BT [E] b A i A 2L R YT 8, [l
LA DA T — 26 5 3 R 20 0 R 4 K B 5 P e
HNAYT  EATER NS E BRI L, RE RS RN
BIFREY) , AR BB AEIFER . &8 FN 3
BT IRBNIETT R [ 5 R 7 BT 4 40 R0 AT 200 B v
S R R A AT R AT 5 o
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