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Cloning of TGF-B1.,Smad4 and construction of eukaryon and
RNAi expression vector from Ctenopharyngodon idellus
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(1. Pearl River Fisheries Research Institute, Chinese Academy of Fisheries Sciences, Guangzhou 510380, China;

2. College of Fisheries and Life, Shanghai Ocean University, Shanghai 201306, China)

Abstract In order to study the regulation of TGF-beta/Smad4 signaling pathways in regulating the growth of muscle in
grass carp ( Ctenopharyngodon idellus) , the ORF (open reading frame) sequences of TGF-betal, Smad4 gene were
cloned. The results demonstrated that full-length ORF of TGF-betal was 1 134 bp and the full-length ORF of Smad4 was
1 644 bp. On one hand, Specific restriction sites were added to the both ends of ORF sequence and then the ORF
sequences with enzyme sites were inserted into the eukaryotic expression vector pcDNA3. 1( + ) which was double
digested by restriction enzyme. Two eukaryotic expression vector pcDNA3. 1 ( + )-TGF-B1, pcDNA3. 1( + )-Smad4
were constructed. On the other hand,according to TGF-B1.Smad4 gene sequence, three pairs siRNA sequences which
were consisted of 48 bp have been designed. Then the completed shRNA was inserted into the carrier pRNA-U6. 1/Neo.
RNA interference expression vectors pRNA-U6. 1/Neo- TGF betal and pRNA-U6. 1/Neo-Smad4 were successfully
constructed.
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J£. cDNA ) & W th & B TAKARA 2w
PrimeScript TMRT-PCR Kit ¥i B 4 ¥ 47 : 7F Rase
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Ampicillin

CMV CMV

Ampicilli
, Hind T(938) S  Hind T(938)

/

- Xho 1 (98()
BGH pA

peDNA3.1(+) |

pUC ori 5428 bp ) fosi fUC ori

peDNA3.1(+)
7050 bp

&

—— Xho I (2 220)

SV40 ori SV40 pA 2% BGH pA

SV40 pA Neomycin Neomycin SV40 ori
(a) pcDNA3.1(+)#k A& peDNA3.1(+)vector (o) M ALT Ay B ZHad Feak ik
Completed recombinant expression vector
CCAAGCTTATGAGGGCAGAGAGTCTATTTC.................. GAAGAACTGCAAGTGTTCCTGACTCGATTT
GGTTCGAATACTCCC GTCTCTCAGATAAAG. ................. CTTCTTGACGTTCACAAGGACTGAGCTCCC

(b) TGF-B1 ORF JFFI(RWATR I R PRI A, T RIZ SN BRI, IHLTR 2 2 i S 1, T RIS 4o h 2 S 1)
TGF-B1 ORF sequence (ltalicized part is the protect base, underline solid line is enzyme sites,
Bold part is initial codon, underline dotted line is termination codon)

1 TGF-pl EERMEREHEHE

Fig.1 Construction of overexpression vector of TGF-I gene

Ampicillin MV CMV

Ampicillin
| EcoR T (950)

/
J XhoT (980)

BGH pA

. EcoR 1 (950)

peDNA3.1(+) Smad4

pUC ori 5428 bp Qo pUC ori peDNA3.1(+)
4
—— Xho I (2200)
SV40 ori SV40 pA BGH pA
SV40 pA t%omycin
(a) pcDNA3.1(+)#k & peDNA3.1(+) (c) FYERAT Y E 21 5 Bk 3 A
Completed excessive expression recombinant vector

CGGAATTCATGTCTATCACAAACACG.......ooieeeeee CCCACGCCGTTAGACTGACTCGAGGG
GCCTTAAGTACAGATAGTGTTTGTGC.....ccvveneeeee. GGGTGCGGCAATCTGACTGAGCTCCC

(b) Smad4 ORF i Be(RHATR /> A Oy i , T RIS G UIAL L, IR 4 A i B ¥, T IR B 28 LT F)
Smad4 ORF sequence (Italicized part is the protect the base, underline solid line is enzyme sites,
Bold part is initial codon, Underline dotted line is termination codon)

B2 Smadd BEERITREHENE

Fig. 2 Construction of overexpression vector of Smad4 gene

1.4 TGF-pI .Smad4 £ FE RNA T RZEHEH i H 7 9 2 BB s O TGF-BI . Smadi
B JEP] ORF ¥ 912 46 %% F AUG JF 1448 3 F i 19
1.4.1 shRNA # 4 AR JE HL GO k2048 50% 7645 0 1E R U
DshRNA $UFE 5 8 iF. F 3 ) s, i RMF S 3 % s @ 45— T2 SR 81 J JF 16 o o
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A 10 B EE Y Loop b Bt O k) £ % 5k g 8 4
1k FERE— 2 F A 3" S b 6 AN #ELER T it 4t
T2 A1 e i e W, D o AR v S il N TS L T
Yo i BOR B4R T AR TE LAY siRNAL B FF )5
ShBUEE RNA U8R 200 s @ 7 B3 X 7 5 95 3 in 1
AE N B T D00 A, MR T 0 AR L3S A 3 2 LY
Y7 85 BamH T #1 Hind 11T, 3% BE 55 558 %00
4% RNA Bl shRNA; i 7 W THF 19 3 X%
G 3% )M T AR AR W B A BR S WD OR AR 2 O ik
PO A A .

2) W HE shRNA il 25 . B & iy 38 N Bt
BN 1 pg/ p s UM L 9 1E ORI RS 45 5 pll s i

A

>

KGR VAR R 21 pg/pll 1E SCSE R R %
5pl.l pg/pl X X HEB R 5 pL, ddH,O
15 pl, Sl 25 pl, R 45 #F: 95 °CL. 5 ming
50 °C,30 s J5FEF 4 °C, @& 3(b) 75, N shRNA
ZEINREBURE 45 14 5 ShRNA J 45 200 07 I 25 78 40 i Y
Dicer F#fEH T £ 87 808 B A& 19 MoK B 1Y
WAE /N RNA Bl dsRNA, dsRNA 7E i iie i 15 0~
fift T RUEE [ BF 5 B0 9 A% i 52 G WD AR5 A 3 T A
RNA JiBE S &9 RISCHY, #7619 RISC AT AR
o i 5 F KD T 00 25 5 3 [ R A mRNA #% 5 AR
bR ERRREGE R T mRNA )R A . D
SEHLE E 3 R RS T Bk

shRNA

Space

+— 19~23bp —m4— 8~10bp —w4— 19~23bp —@

(a) HIE S L AMNF IR Y shRNA F- Bt shRNA fragments which is composed of sense and anlisense sequence

Sense
5/
3" Un-
l Anti-Sense
n=5

Loop

(b) HshRNA /- BHE LAY A& 4544 Hairpin structure formed by shRNA fragments

3 shRNA £ E
Fig.3 Structure diagram of shRNA

1.4.2 TGFBlI %A B shRNA # B A F i & &
Bk

WnlEl 4 frs o pRNA-U6. 1/Neo 4t {4 it
T AU B A 2 . Hind 11T (10 U/pl) 1 ul,
BamH 1 (10 U/pl) 1L, 10 X buffer 4 pl. JFik:
(292 pg) 20 pL, JINTEEKAN 2 40 pLo SN 554
37 °C o4 ho K XU Y7 Wy 3 AT B A R e H K A
W, A OMEGA i a1 i 7] &0 46 Ak [0 i g 41 7
Yo B G il shRNA 3 #: 5] pRNA-US6. 1/Neo
TR I8 BAK L N & pRNA-US6. 1/Neo
1 pL SEREAF MR WAE 4 pL, Solution] % 5 5 pL.
Bt 10 pL, N 41E:16 °C L1 b,
1.4.3 Smad4 *H shRNA K BI#HEN T EE B AR

W& 5 FrR . AR FE 25 7K pRNA-US6. 1/Neo
T A AT UG ) SUTE D) 7 ) AT B IR W
LK R, R OMEGA B [ Wi 590 6 26 £k 17 i il

VIr=Wy. ¥ & b i) shRNA f Bri% #: 5] pRNA-
U6. 1/Neo 1,
1.5 BEARKHNEESRT

VA e Gy o 2 AR i A RS2 S Al L DHS e, B
80 pL HEAT VMR IR A .16 h J5 PR V% s & Wi % PCR
PHME L fS . 5 2 DA T A TR KA R A F
WP o B I A5 6 2R 1 R R U = T RS N
1+ 1 e A H i 5K R &9 (R il KD .
A —80 C kA £ A7 .

2 HRE5SH

2.1 TGF-BI .Smad4 EE ORF &R

PLBCe s 1) cDNA i #5id , PCR 4% TGF-pI .
Smad4 KK ORF F B, H W R Bony & B2 40 5l
1134.1 644 bp, K 6 A/~ fE 1.1 F1 1.6 kb &bw]
UL H i 4 .
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T7

U6 Promoter

BamH 1 (110)

Ampicillin

(a) pRNA-U6.1/Neo |1 3544
pRNA-U6.1/Neo interference expression vector

pRNA-U6.1/Neo
6390 bp

* Hind TI(150)

BamH 1 (110,
am. \( )

CMV
U6 Promoter

sv40

pRNA-U6.1/Neo

T7 6390 bp

e Ampicillin
pUC ori

pUC ori

shRNA(TGF-B1)

Hind TI(1 30!
CMV

c¢GFP

sv40

Y

¢ Neomycin

Completed interference

(c) Hdttr iy TRk Rk

expression veclor

Fl:GATCCCGCAAGCTACGACTGCCTAATTGATATCCGTTAGGCAGTCGTAGCTIGCTITITICCAAA
RLAGCTTTTGGAAAAAAGCAAGCTACGACTGCCTAACGGATATCAATTAGGCAGTCGTAGCTIGCGG
FlLGATCCCGCATGCACATATGGTTCAATTGATATCCGTTGAACCATATGTIGCATGCTTITITICCAAA
R AGCTTTTGCGAAAAAAGCATGCACATATGGTTCAACGGATATCAATTGAACCATATGTGCATGCGG

@

(b) TCF=BIHERBE -5 B T4 H A A Be IR 20 A IE S SCHAMTFFY

(GATCCCGCAGGTTITAGCTGTATCATITGATATCCGATGATACAGCTAAACCTGCTITITICCAAA
CAGCTTTTGGAAAAAAGCAGGTTTAGCTGTATCATCGGATATCAAATGATACAGCTAAACCTGCGG

T RIS A oop T, ) TR 5>y BamH TFYIALEL, L1785y Hind TIEFYIALAL)
Interference fragments which is designed by TGF-B1 gene (Bold part is sense and antisense complementary sequence,
underline solid line is Loop sequence, the green part is BamH I enzyme site, the red part is Hind III enzyme site)

4 TGF-pl EH RNAi RixH kg
Fig. 4 Construction of TGF-51 RNAI expression vector

T7

U6 Promoter

Ampicillin

BamH I (110)

N

pRNA-U6.1/Neo
6390 bp

BamH I (110)
AN

N

*_ Hind TM(150)
CMV

U6 Promoter

pRNA-U6.1/Neo
6390 bp

T7

Neomycin

Ampicillin
pUC ori

pUC ori

shRNA(Smad4)

CMV

" Neomycin

() pRNA-U6.1/Neo |4tk 1A

pRNA-U6.1/Neo interference expression vector

(c) FRRTAY TR R

Completed interference expression vector

! GATCCCGCCAGCAAATGTGTGACCATITGATATCCGATGGTCACACATTTGCTGGTITITICCAAA
PAGCTTTTIGGAAAAAACCAGCAAATGTGTGACCATCGGATATCAAATGGTCACACATTTIGCTGGLGE
! GATCCCGCCATCAGAACGGCCATCTTITGATATCCGAAGATGGCCGITCTGATGGTTITITICCAAA
PAGCTTTIGGAAAAAACCATCAGAACGGCCATCTTCGGATATCAAAAGATGGCCGTTCTGATGGLGE
P GATCCCGCATTTCAGCCACCGATATITGATATCCGATATCGGTGGCTGAAATGCTITITICCAAA
DAGCTTITIGGAAAAAAGCATTTCAGCCACCGATATCGGATATCAAATATCGGTGGCTGAAATGCGE

(b) Smad4 3R B T4 F A B OIDRLIR 23 4 1E S SCHAMNT S,

T RIS A oopFPH, ¢ TRy Bam L VI AL, 21 @853 Jg Hind TIEGYIL )
Interference fragments which is designed by Smad4 gene (Bold part is sense and antisense complementary sequence,
underline solid line is Loop sequence, the green part is BamH I enzyme site, the red part is Hind III enzyme site)

5 Smadd BEEFTHRIZHE
Fig. 5 RNAI expression vector of Smad4 gene

Hind T(1 300
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1. Lk cDNA Sy A § 34 9 TGF-p1 3£ 1 ORF K Bt ; M. DNA
marker DL2000;2. Lk ¢cDNA MY 1) Smadd FEH ORF B,
1. TGF-pl gene ORF sequence which was cloned from ¢cDNA
sequence; M. DNA marker DL2000; 2. Smad4 gene ORF sequence

which was cloned from ¢cDNA sequence.
B 6 TGF-BI .Smad4 E[H ORF F B PCR & R
Fig.6 PCR detection of TGF-g1 and Smadi gene ORF segment

2.2 EAHENEY

pMDI19-T 28 i1 S K B h 2 692 bp, pcDNAS, 1
(H)ZS M B KR 5 428 bp, TGF-B1 ORF J B
1 Smadd ORF Fr BEHBE4R 5% 1 134 F1 1 644 bp,
WE 7 fiR &4 TGF-BL  Smadd 3:H ORF J

bp bp
5000
2 000
1000 1 000
500 500
250 250

M1. DNA marker DL2000;1. pcDNA3. 1(+)-Smad4 2 3% 1k
WEF Y s 2. Smad4 F& [H ORF K Bt 3. peDNA3. 1 (+) XU U5
4. TGF-pl 3 ORF A Bt 5. pcDNA3. 1 (+)-TGF-81 T 4 # & %
4] s M2. DNA marker DL5000,

M1. DNA marker DL.2000; 1. Recombination vector pcDNA3. 1
(+)-Smad4 was double digested by restriction enzyme; 2. Smad4
gene ORF sequence; 3. pcDNA3. 1 (+) vector double digestion;
4. TGF-Bl gene ORF sequence; 5. Recombination vector pcDNA3. 1
(+)-TGF-pl was double digested by restriction enzyme; M2. DNA
marker DL5000.

B 7 TGF-Bl .Smadd ERHEWNELE

Fig. 7 Double enzyme identification of TGF-B1 and

Smad4 recombination vector

Bt i 4 3k pMDI19-T 47 XUV, 43 0l 76 1 Al
2 kb B2 E ] W H B 555, 7 % peDNA3. 1(+) 58
310 A7 U], Hy RSURE e 45 4 78 Ry £ 1 45 4, H Tk

3 W #

A R SR A R ORI TR K
AN Ay T AR K i i R A B DR BTk L T L H
I o e RS AR TR 32 [ N AT 2 0, 45 5
BH P Ok T E R I 2R Ak A5 T 5 i LA F 5 A LAY
T T VR P AL Xk 3 [ K IR Y A TR A E S
FMMEERL ., FLE WIS P E A T2
FLUESE TGE-B/Smads 55 i i 5 WA A= K & &
WAL E DI Y, B TGFBL 755 W+ & 8 1E
I EZARMAE 5 342 F I Smad & AR, I
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