2016 4F-2 H rh [ ST sh ) 4 February 2016
24t 1 ACTA LABORATORIUM ANIMALIS SCIENTIA SINICA Vol. 24 No. 1

HRME

Seaeaeaeand

Noggin &N TUBRFE IR AR A i SRR PEHr
AR ST AN TS
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[{BE] HH AR 00 NogginRNAL THLFH , I 3X Lo TP 7 5 X4 Noggin L A UTERBUR .

FiE X EEER Noggin 1Y mRNA BHIUATHF 51, F44 X L6751 % 4% 8] Lenti-KD 1295 75 480K , 44 85 20 ks
Wi e HEK-293T A0 , AR5 A5 7 . K S 7 8% MC3T3-E1 08, A puromycin #EAT i 2L , 2545
FRERIBAMFR,, WL SCH 5 EE & PCR Al Western blot # ARAHIARFE THFH TR, GRS siee
it PCR 5 R 87K, AN T AT IR Noggin Fk H (1) 22 ik 5845 — & I TTERBCR , (0 HAT shNoggin-1 (P <0.01) X H3%
iKW R, Western blot £ B~ , WA T3L)7 51 oh H A shNoggin-1 (P <0.01) X} Noggin IR EE A HA BEMN
FEARIEH] . 8538 3RA5 T —F Noggin FEFI I THRIF 41 1% )75 EAE T4 Noggin HPK mRNA fFGE 1, A IMTSE I 2
FHZEIR , ZTHF 5] L T30 5% Noggin FEK , N1 T Noggin 22K B9 THE,

[RIR]  Noggin B[ ; FLHUTE ; F3h 28K ; Unev LB/
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Construction and evaluation of gene silencing vectors of Noggin

MA Yu-nan, YOU Ying, SUN Zhao-zeng* , ZENG Lin”~

(' Laboratory Animal Center of the Academy of Military Medical Sciences, Beijing 100071, China)

[ Abstract] Objective To construct the retroviral-mediated short hairpin RNA (shRNA) expression vectors of Nog-
gin, and to analyze the silencing effect of the shRNA. Methods Four interference sequences were designed based onNog-
gin mRNA, and connected to Lenti-KD vectors. The recombinant plasmids were transiently transfected into HEK-293T
cells, and finally obtained the recombinant virus. Then MC3T3-El cells were infected with the recombinant virus and
screened by puromycin. The gene silencing effect of shRNA was evaluated using RT-PCR and Western blot. Results RT-
PCR results showed that all the four interference sequences had silencing effect on the expression of Noggin, but only shN-
oggin-1( P <0.01) was different significantly. Western blot results showed that among the four interference sequences, on-
ly shNoggin-1( P <0.01) showed a significantly lowering effect on the expression of Noggin. Conclusions One interfer-
ence sequence of Noggin gene is obtained, which can interfere the stability of mRNA of the Noggin gene, by affecting the
protein expression. It is useful for the further study of unknown biological function of Noggin.
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Noggin HE K 9] 73125 5 AR TS B9 IR iR, o H:
mRNA {T: 55 2 TS IR AR | Sk 35 8 24 O, el i
% (3 E HIE H Noggin b3k, 4% A S0) P,
FER N Noggin FERIXT 24~ R G010 & & FIEE Y8 1
VR EELAEH ., Noggin 5 IEA KM (bone
morphogenetic protein, BMP) 155 B 45 & BH 1F H: 541
NZ AR B2 A, RS PT BMP-2 4 -7, DT 40 1
BMP YEHIR5 55 Sl

A S A B8 e T A I RNAT 5 2H 4044 %
Noggin HER AT RNA 410, Ui 16 H A R TUER R
IRFRAR, LM FAF5Y Noggin FERI X BRI KL M
KAF ZEIEA R, R HEFF Unev TE/NRE
WRBE B, s HAE B R A F R
R AIBLEL

1 #MBEFE

L1 ##
L1 R

EndoFree plasmid ezFlow mini kit( PD1220-02) |
Gel extraction kit DC3511-01) | EZgene"" tissue RNA
kKit(R6311-01) & Biomiga fifi f# 7= i, DNA ligation
kit ( D6022 ) | PrimeScript RT reagent kit ( RRO47A) |
SYBR® Premix Ex Taq™II 24 Takara &% 7= &, Pu-
romycin ( J593 ) & Amresco i B8 7= 5, G 4R 0L
DMEM 75 4 55 3% £ 0. 05% EDTA J#ifii & HyClone
B i lipofectamine 2000 %% YL 5] | % DMEM
(Dulbecco’ s modified Eagle’ s) 55573 DMSO 4 In-
vitrogen S 7= A, 4 x SDS FREGE WP (1 x PBS 2%

W& .1 mol/L Tris-Cl 1.5 mol/L Tris-Cl 2} Solarbio
A R il , T Noggin %22 s DR (ab16054 ) 7 Ab-
cam AL HRP BRIC I E 509 — 5T (CWO0103) |
HRP #RiC 40/ 4T (CW0102) (HT B-actin
LT B HL R (CWO0096 ) . BCA 2R 5 &K ) &
(CWO0014) g Fe o tH 42 i B ™ i, B B by IR 2R 1
JHR NaCl &35 2 [ 71271
112 GRS bk

Lenti-KD #E &  pMD2. 0G JFiki  psPAX2 J5i i il
HEK293T £/t ih A 52 56 %8 VR A7, MC3T3-E1 41 i1l
FI o ] B 2R e Bl 2 2 I T il = 2 4 i v
Oy TR TR EARIE B s .o B RS )
LE LT[ SYXK(%2)2012 -004] ,
1.2 XWHE
1.2.1 M5 21 Noggin JEF RNAQ 5 2 214
AR

(1) Noggin FE[H shRNA 0521 11k 1T

A siRNA BB, &% B 93 Noggin
(750, BETFPU 4% shRNA SRIE 731 T 9 3 -
tp://www. lifetechnologies. com/cn/zh/home/life-sci-
ence/rnai. html ) ¥ 31 H ¥ 25 B %0 A9 /N T ¥ RNA
(small interfering RNA | siRNA) YR AR 751, I L Jk
mRNA BT B 2% RNAG Fe 5 PR ) )
5, KM Blast FPF XS PR 51 SEAT R IR 53 #r
HEBR shRNA 45 55 M 40 i) FC A B PR R BE g1 00, 1
TEWI R EAMWYBRIEE P 51 1Y 5 I 43 591 i A B i 4 7Y
DIME BamHI BRI A VB EcoRT BBV 5, B
THIYPY 2% sShRNA ZERHRRIFFI L 1,

£ 1 shRNA ZEEFHRFIIHE

Tab.1 shRNa oligonucleotide sequence list

K

Names

52

Sequences

shRNA-1-forward
shRNA-1-reverse
shRNA-2-forward
shRNA-2-reverse
shRNA-3-forward
shRNA-3-reverse
shRNA4-forward
shRNA-4-reverse

57 -GATCCgctgaggaggaagttacagatCTTCCTGTCAGAatctgtaacticctectcage TTTTTG-3’
57 -AATTCAAAAAgctgaggaggaagttacagat TCTGACAGGA A GatcetgtaacttectectcageG-3
57 -GATCCccclaaggagaaggatctgaaCTTCCTGTCAGAttcagatceticteettaggg TTTTTG-3
57 -AATTCAAAAAccctaaggagaaggatctgaa[CTGACAGGAAGticagatectictecttagggG-3’
57 -GATCCcggccageactatctacacatCTTCCTGTCAGAatgtgtagatagtgetggeeg TTTTTG-3”
57 -AATTCAAAAAcggcecageactatctacacat TCTGACAGGA AGatgtgtagatagtectggcegG-3
5’ -GATCCcgagatcaaagggetggagttCTTCCTGTCAGAaactccageccetttgateteg TTTTTG-3 7
57 -AATTCAAAAAcgagatcaaagggctggagit TCTGACAGGAAGaactccageectitgateteg-3’

(2) shRNA ZR A4 ity 4 7t

VOISR IR BEH Invitrogen 23 H)A K, 1R
A AR S RUBE T FR i 1 A D) 1 BamHI I

EcoR1 XU ZAK BRL Lenti-KD, 44 H 19 hv Be gk A7 (1]

W, FH DNA ligation kit G EEHRU) 5 204 B
SR KGR DNA , H47WyAk DHS o S8z 254
JL R BN T AR R EEER, BRI PCR ik
PR se R AR A RIHE TN . PCR 519103 2,
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Tab.2 Primer sequence list
HR il
Names Sequences
KD-forward 57 -AATGTCTTTGGATTTGGGAATCTTAT-3’
KD-reverse 5’ -TGGTCTAACCAGAGAGACCCAGTA-3’

> -GCAAGAAACAGCGCCTGAGC-3’
> -GAAGCAGCTGCCCACCTTCA-3”
-GCTTCTTTGCAGCTCCTTCGT-3’
’-GACCCATTCCCACCATCACA-3’

Noggin-forward
Noggin-reverse

Actin-forward

wn L L N

Actin-reverse

(3) 1w TRt

FRERGRERT , FIAE 293T 400 7 x 10°/60 mm F-
L, FfA 5 A L, b — A o 45 40 2 X B 35
shMock , H: N I & P 91 AN EF X H I EEPR A iRk
Ro shMock W BT % J¥ 3] 5 GATCCCCTAAGGTTA-
AGTCGCCCTCGCTTCCTGTCAGACGAGGGCGACTTA
ACCTTAGGTTTTTG, H lipofectamine 2000 ¥4 4 i
FIPEATARMIEE e | FORE pMD2. 0G Fil psPAX2 45 1 g
3 Ok Lenti-KD shMock | shNoggin-1 | shNog-
gin-2  shNoggin-3 .shNoggin4 1pg, AT BE L2, Bs
F23 d Wk B,

(4) Fo0E 4L R T

JERYLHT, R MC3T3-E1 41 2 x 10°/FL T/ 1L
Mo SRIGFT e B R AR A RS FR (1.5 mL 8%
FEHEA polybrene 15 pg + JREFIK 200 pL) , B4yt
W, W BT IR 3% 48 ~72 h,i# 3 EO6 WAET,
SER R 0 . Z G HEAT 2906 , A puro-
mycin( 10 pg/mL 2 ) o 2RI INA puruomy-
cin T ZRAET, IR TR I AL, 475 KB 43 A7 176, I
Py, 4T Western blot 258
1.2.2  Noggin FEF VLB TR 422

(1) SERFPEEE = PCR K Noggin FEH T3

P& GenBank H B-actin FE[H F Noggin e S
X 751, i1 Primer Premier 5. 0 #X{4F 164751 Hrik
it 1 NCBI H Blast J751 LS D BE, 90 45 460 00 51 4
FEEEE, 519 F 50L& 1.2, H Ezgene™ Tissue
RNA Kit 377 & S BUREAS 77 50 RNA, JIIE RNA #}
J&i , | PrimeScript RT reagent Kit {7 & #E 17 & %
o T&I SYBR® Premix Ex Taq™IT 357 156 B 45 ik
TP 1 P HFRFE N 95°C 60 s, (95°C 15 s, 60°C
15 5,72°C 45 s) x40 NMEH, BRI 3 IKE
2. VR HIE PCR N YRR, AR P Fr v
HHZE DL R o et 4 o fTH S e s as R, A
SAS GE T ik S 9 KA A5 30 00 2% T 0 5 6

H B9 HER mRNA [ RRRCR

(2) Western blot i lll Noggin TPl

T TP 4 T Hh o AT - B F T 1 351 11
RIPA 2, 780 WA TIR ), B T UK - 24#% 20 min,
14 000 r/min 4°C B5.0> 10 min, WH Fi5W . H BCA
B e T S B VR @ AL 4 < SDS |
FEGE P, W 10 min, T B ) 45 19 12% SDS-
PAGE ¥l T )5 , BALINA SRR 2 A, fe el A
F ALY H marker, fHE 100 V HIKE , TH7 250
mA FERR, B 1 h (R 5% AR WK ) | #6T5
FRAE, HRE BN 1: 1000 5 B B9 $T Noggin
REEETUAR, NS E A BEMA 1: 5000 Bt
B-actin FREATEREHUIAR 4°CHFF B, H TBST P
SRR 8 ming A3 BT R Y 1: 8000 i 14
ThU,EIRME 1.5 he [RIAEH] TBST VR =K, &
K 8 min, PP S, 0 IR A W89 &6 AB
W, 1 min J5 EBRRIAT R,

2 R

2.1 PCR £TEHIER shRNA #FHK

FHBRHIME N VI BamHI F1 EcoRT % 3844 5 ki
Lenti-KD #H17 WAV %@ , BRI HM R B (E 1),
H B H- Be R /NE 6000 ~ 8000 bp , 55 7 11 45 5 7853
bp FEALF G BEUITTH T BORL 1Y B IR E , 2B 21
7, Gt BV OB s 2 AL MRS YIYD R B BUR
INBIKE AT, ¥ shRNA [ A EcoRI F1 BamHI
XY HERIT A

FH DNA Ligation Kit 207 £ 3% 22 B J5 B i
M 2

bp

10000 —
8000 —
6000 —

1 :M:1kb ladder marker;1:Lenti-KD JF kv ;
2 :BamHI  EcoRI XU i B9 Bk
B 1 Lenti-KD ZA&MAEGY) 42
Note. M: 1kb ladder marker; 1; Lenti-KD plasmid;
2 The product of plasmid Lenti-KD digestion with BamHI and EcoRI.

Fig. 1 Enzyme digestion analysis of the plasmid Lenti-KD
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AR F B SIE K B AUEE DNA K 3% 527 W) 5 AL 5]
DHS o J&Z S AL, B T PCR Jy 2% 0 o 1 BH P 5
Be(E 2), BHTETERERS 2] 170 bp B PCR =4, Ik
RERS ] 105 bp W), BiE oD EALEA Y,
i 1 1 1) BH A B 6 AR RO R e 2R A T 2 — 25 B 3
E, 0 4t SRR

(]

200—

100—

7E:M ;700 DNA marker;1,2 . 540 BB H M sE e
B2 FELFE PCR SR
Note. M; 700 DNA marker;
1, 2. The PCR product of recombinant plasmid.
Fig.2 The PCR products of recombinant plasmid

200pm

200um

2.2 GFENEBRERLE MCITI-El AT LN

FH 2937 4 it £, % A9 18 5 25 S MC3T3-E1 4
JH SR I BT B RS RIS IR 48 ~ 72 h 5 it
PN RARTE , M 1 LG oL (1 3) . AT LAWT
MR, RIRGL Y . Z e #7250 18 15
FIREMM AR,
2.3 SRR EEE PCR il Noggin B E T iH3L
e

it 1Q5 26 i PCR AX A 47 444 1 £ 8 LA
B-actin HNZ 2~ 22 “ AT EE AL BRELYE AT Graph-
PAd Prism 5 BRIUFER], 454 SAS 9. 2 Mk (4F 153
AN s (K 4) , 328 shNoggin-1 (P <0.01) 2554
B3P shNoggin-2 (0. 01 < P <0.05) F1 shNoggin-3
(P<0.05) 2 5%F 2 #VE shNoggin4 (P >0.05) 2%
SR YE, i shNoggin-1 TR et
2.4 Western Blot ¥l Noggin TR

RNA 7E ML 3h % i 40 i b J2& T2 25 5 mR-
NA KPR RS R AR IR KRG, h T
W TR EARIELAER S mRNA KX,
PEPE Noggin £ v EPTIR, Hl Western blot )77 1543
MR (kK A8 1B (5 A) , IFi i Photoshop
7.0 KEESTHTE A, 454 SAS 9.2 S ATk 1445 31 LA

200pum 200pum

200pum 200pm

AL TE S MC3T3-E1 400 ; B B XF BB 2 shMock B4 MC3T3-E1 40}l ; C-F ;%57 shNoggin-1 ,shNoggin-2 . shNoggin-3 , shNoggin4 /2%

Yt MC3T3-E1 4tifift,

B3 18R MC3T3-EL 4IEZOE ISR ( x 100)
Note. A: MC3T3-El Cells; B: MC3T3-Elcells with negative virus infection; C-F: MC3T3-Elcells infected with different viruses ( c: shNog-

gin-1; d: shNoggin-2; e: shNoggin-3; {: shNoggin4).

Fig.3 Fluorescence observation of the MC3T3-El cells infected with Lenti virus( x 100)
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EE

a b [ d e

1 :a:shMock BHHERT # s b-e . T 42751 shNoggin-1 , shNoggin-
2 shNoggin-3 .shNoggin4; ** P <0.01 5 shMock BF1HE X} i 20
HHZESAH BEM, * P <0.05 5 shMock B PERS BRLLA HL
25 WEE,

B4 SERPOEE I PCR AT Noggin 5 THEACR
Note. a; Negative sequence; b-e: Different Interference se-
quences( b: shNoggin-1; c: shNoggin2; d: shNoggin3; e:
shNoggin4); * P <0.01 means extremely significant differ-
ence compared with the negative control, * P <0. 05 means sig-
nificant difference compared with the negative control.

Fig.4 Identification of Noggin gene interference
effect using RT-PCR

THIE(KE S B), Western blot 253 7~ , 11 4
T F 5, shNoggin-1 (P <0.01) Z 54 B %
P4 .shNoggin-2 il shNoggin4 ( P >0. 05) 257 o It 3%
P4 shNoggin-3 (P <0. 01) i 22 54l i H IRk
i [, HiA shNoggin-1 TR H4E80CR fe i,
55T A B PCR 45 RAHRL,

3 itig

TEARIN Noggin R X 24~ R G0 K H FIH 1
(A 5 EEAVEM . Noggin 5 BMP 454 1
IR H SR Z AR S5 &, NI BMP AR 15 5
e il e, BMP 2R 0 i 22 L Smad B8 AR AL
G, RIEHAEYSHERY . BMP KIER S 5T
WRBRIS NI, FEEMEIEM ., Noggin H:H
£ BMP {5538 % il 10 ) BMP {55 | fie o B 4%
)X 8 ;Noggin-Shh {55 BETH 15 B R ML, Ref
BB AR BMP 155 18 1 8 5 40 i 5 15
TR RRG RO pp 2 F D HAMH15) Noggin
TEME R G R B KXot b WA B4R, BeAe ik
R AN R E , AR 0 bR 2 82k i B 37
K2l 4 R Noggin BIA A 25 B i) N

(A) 1 2 3 4 5

(B) 0.15
%

=010+ 1 e

E

&

=

Z 0.05+

a——
0.00- == I
a b [ d e

1 :A:1:shMock BRI ;2 - 5. T4 7% shNoggin-1 .shNoggin-2 shNoggin-3 .shNoggin4 ; B:a:shMock FIHEXS I8 ; b-e;: THJF51 shN-
oggin-1  shNoggin-2 shNoggin-3 ,shNoggin4; ** P <0. 01 15 shMock AR} BRZHA e 25 A B35k

5 Western Blot &l Noggin T R
Note. A: 1 Negative sequence; 2-5; Different Interference sequences(2: shNoggin-1; 3 shNoggin-2; 4. shNoggin-3; 5

shNoggin-4). B: a: Negative sequence; b-e: Different Interference sequences( b: shNoggin-1; c: shNoggin-2; d: shNog-

gin-3; e: shNoggin4); ™ P <0.0l means extremely significant difference compared with negative control.

Fig.5 Identification of Noggin interference effect using Western blot
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255 Noggin J&: B # R4 & B T 1)
BRI, AR5 K BUAE & B &7 B0 5K
BB B 2 IR M 3E 2 1Y Noggin 2 BMPs/CDMP
FAETY D WANE A EFSE B, L BMP 1 il 5
Noggin T-Hl MC3T3-E1 41, I Iin HLAK 25 .0 7 H 3%
Jei AT Runx2 AYFK, BT BMP {553 %), 3
7% MC3T3-E1 40 f1 5 BMP 15 S @B B YIAH . N
TAE TR Noggin J& % BMP {5 53 B 09 0k 5%, 3¢
fIT35E FH MC3T3-E1 41 B 3% 45 B8 A 53 i Noggin &
AR E AR,

RNA T3 2 &P H Andrew & ILZE H4AR N mR-
NA S IRUEE RNA A 57 A B i, JE R Rk 2
HIE X RNA MHIAEE ) Tuchl & B RNA T
VHRENS R 5 P v AT R U FL 30 4 A P A R
RNAi J& Dicer BLEHLBTH B U AUE RNA A2 A% 21
—25nt FIRUEHE ST siRNA , H AU e 45 14 e vk =
5 RNA T PRS0, Hp— & it pe
RNA 75 S VT B & & & ( RNA-induced silencing com-
plex, RISC) &8I I E AW, % E A KT YT
5 siRNA H #MF) mRNA 43 sl #05E R Bl A0 o 72
T A A N K DR AR 40 N R kT R,
RNAi i1 8645 2 ] F AR FE A 2= DI Re I 7%, 1
MRSk &SRR W B SR AR, RS A
FH RNA T HARXT Noggin K #E4T RNA T30, A
5T Noggin & R B4 T M A& 3L AN A
AT ZHBE A FER , o 7 AR B3R T R T i AE
FHAHLEL,

295 5 AR 2 — i A T e o M 35 2 i 40
A B AT IR AN IR R 2 R 323k gt K
XoF 240 B 1 P R AVK e FE M e SR A, R B 4
T RNA AR A il RNAL FHRAEREA
PEFR K, siRNA F A &R H B A A8 M f XU
RNA 5 FUTER T 048510 B G L B 185 BH W7 1%
LD P, DT UL 122 32 PR G 4 A S i, G4
¥ A RME R T RNAL A B8 32
JEBAEEFE IR SE R D RE AL RLR Y7 TPz R 1)
FEEAEH, ARS8 B R H 612 8 3 254K Lenti-KD,
DLH A B RNA 04 7F 1 5 40 M o8 s % s B
cDNA, FiLUG & A BN A o84S DNA, i1k, B A
FEAE BN Y R, R REAS 15 2 K I 35

TG LI EE T /N B Noggin 3& RIS B/
S RNAG 204, 56 e /N MC3T3-E1 1l & i g
S NA AN Noggin FEPH ik ifa e gtk , M5
ZLF5E Noggin FEPIX BRIL AL T WA L[S ZH
Bz, AT AR B4 R B AR R AR FH AL

PR AR, 455 & PR, shNoggin-1 T 080K i 5
HIAW R T MC3T3-E1 20 i Noggin mRNA #i
AN RE, SBAZHEZS AR EM (P <
0.01) . T4 # Ay g sl B, by F — 25 46 ) IR
Noggin F& PR X AH AR 538 i 1) 52 i B2 LAl

& % X #k
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