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[ ABSTRACT | Aim To construct and identificate recombinant adenovirus with siNrdpl gene using AdMax system,
and investigate the effect of Nrdpl gene on cardiomyocyte hypertrophy. Methods Designing and synthesizing siRNA
sequences targeting of Nrdpl DNA, then cloned into the shuttle vector GV119 and homologous recombinated with adenovi-
rus backbone plasmid AdMax in BJ5183 bacteria transfected HEK293 cells, and got adenovirus containing Nrdpl-siRNA
gene through packaging.  Real-time quantitative PCR and Western blot were used to detect Nrdpl expression in primary rat
neonatal cardiomyocytes.  After adenoviral containing siNrdpl transfection and angiotensin II ( AngIl ) stimulation, real-
time quantitative PCR was used to detect the expression of myocardial hypertrophy marker gene (ANF, B-MHC and Skele-
tal-a-actin) of rat neonatal cardiomyocytes. Results Digested PCR analysis and sequencing showed that interference
Nrdpl adenovirus was successfully constructed, and the titer of virus was 1. 5SE +9 PFU/mL.  Real-time PCR and West-
ern blot indicated that the expressions of Nrdpl mRNA and protein were greatly inhibited after infection in rat primary car-
diomyocytes with recombinant adenovirus particles (P <0.001). Nrdpl gene silencing cloud significantly increase ex-
pression of Ang I induced cardiomyocyte hypertrophy marker genes including ANF, B-MHC and Skeletal-a-actin (P <
0.01). Conclusion The recombinant adenovirus vector containing the Nrdpl-siRNA gene was successfully construc-

ted, which can effectively silence Nrdpl gene and enhance Angll induced cardiomyocytes hypertrophy in vitro.
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O JIUIE R 20 FIL A L XoF 2 oo BHL O 334 1) — b
T SONE, V20 AR DR T O LA I
i E5k % 1 (angiotensin [ , Ang I1 ) | N 2 E 55,
A LB R e AR Joit 19 A5 1E i o JUL 400 i s PR 3 38 1 S
W 55 A 81 K- (atrial natriuretic factor, ANF) |
B-NUEREE 1 5 4% ( B-myosin heavy chain, B-MHC ) &5
FEDTERC L LA b i AL

12 R-H H B K R 48 (ubiquitin proteasome  sys-
tem , UPS) J& 25 o [ 1) 35 BL a4 4%, 76 00 1L 78 53 9
R O U IS e i v 400 P A 4 Y
YEFM 287 R 2 AR f# 55 1 1 (neuregulin re-
ceptor degradation protein 1, Nrdpl) HHR NI +5 5 H
41 (ring finger protein 41 ,RNF41) , fe e /MR 1L T
240 A RV AEL B 40 B A F 5 5t AR P & B Nedpl 2
— M R, BT B R T, B R R
PEVUNFLL R Y 8 1, AR5 e Tz R ALK, O Honl
Z: 5 IIG A A2 EA0 0 T R SR I A5 A
FUR B AL ASCGE S F 7 Nedpl siRNA R 3
FERHMATT G AR BUSAC AN, A il 48 55
FRE ( angiotensin I, Angll) WSO LA AR S, g
Nrdpl 7EC UL R BIFE

1 #RHTEE

11w

JIR R % A 9 AdMax  [R #| % N8 Age 1
A1 EcoR 1 | % & JiU # # 1k GV119 . pBHG lox AE, ,
Cre X HEK293 sy B b L 2B ¥ AR H
IR A 7] ;DHSa W # W B Stratagene /A 7 ; T4 DNA #
BB g NEB 2 5] 5 i 48 BUR A & AR O )
& W B QIAGEN /A 7] ; Lipofectamine™ 2000 fg Ji &
A e X A R R B W B Invitrogen /A ] ; DMEM 5 5%
2 DMEM/F12 ¥ 5 2 & A8 H Hyclone 2~
AR IEFNEYE LR LT 2 EPHATR
By Angll S5-I LA R EH#EE 8 W E Sigma
N E LBt R B PCR R & W B TaKaRa 2 7 ; Tr-
izol AW B AT REEDHAHRFTEL; &
PR Nrdpl % 6 401K W B BETHYL 2 8] 5 %40 &
B-actin % 7% & H MK W B Santa Cruz /2 7 ; Z AR 4,
fo 4 B AT B RAUR L F R LA B Cell Signa-
ling Technology /& ; % DNA 7 % & &% Kl 7 b £
BEIAEEBRAARAE R, SD KA W H LT
@A SR sy R AR A RAF
1.2 FHREMA CVI19-siRNA B S5XE

# 3 GenBank # % Nrdpl 3t ® ¥ % ( GenBank

42 NM_001012195. 1) , 4% f& siRNA 1% i1 & 0
5 HTF 3k B AE K, % % GGA CCT CAT CTG CCC
TAT T A FH# 87 7], & iT4% 5 & k4 4 siRNA
BE MR i, b L EFNEELERAFTR
NEARERFRF Y, EXH#H A 5-CCGC GGA
GGA CCT CAT CTG CCC TAT TCT CGA GAA TAG
GGC AGA TGA GGT CCT CTT TTTG-3', & X # %
5'-AAT TCA AAA AGA GGA CCT CAT CTG CCC
TAT TCT CGA GAA TAG GGC AGA TGA GGT
CCTC-3', &it—XM X FHIMEN A B, Hi
W Nrdpl By T3t F 7138 K JR Wik DNA f B, 38 3T
T4 DNA # B4 % Age [ ## EcoR T W E 47 4 M
b B9 42 TR # K GV119 = DNA A B 4, I 1
W, %L DHSa R Z A AW , A4 H FNE
FHMNE AL EFAREE TR, RRF A, B
KE e k34 siRNA KA AE M RW # F Rk
GV119-Nrdpl-siRNA
1.3 MR SPKI 42T F SRR S TR R

23t Age | 1 EcoR I WEE &M 2 pg
FHREMA GVI19-siRNA 4T B AE 4 5 IR L ik , VT IR
B 5 BL 200 ng [ ¥ = 4 % GO\ T # pAdMax #y
DHSa BRZ AW H v HATRREL, EFNEZN
MRERIE PR 16 h 5, RISk, #F PCR %%
FEAMMETR , AEERLEEZFLENBRRAR
N B FEAT W 36 30F
1.4 BHIBRENEE FTEREENE

X F AdMax R H WK 25, KW R TH
FRMRREFRAESEFRAERT2EE
4 WY 5 B g AL R 4 4 HEK293 49 0, 7 4 E 4
MG &, FRS5~T7h Eikd fniF iy DMEM 3 5% 3L
24 h EREBEASET MR ZEKEEXREFN,
10 ~12 K J& % 90% VA _E 20 fg, 3 30 20 i % o, Uk B
L, B R RE R 3TCARBEMR, RE KR4 K,
AmmphERrEFLER A LFERER L
HEK293 41 fi, Kk EY R FE HEH 0 KR EFT -
80°C . Kty & 4 I\ & fr 4 4 Ad-Nrdpl-siRNA,
HHAEFRBESNRERE, HREBE =10(x
+0.8) (PFU/mL), x 7 107" 2| 10 "R AFEE T
CPE [H % ¥ 50,
1.5 FARBEROMMMEAEEFFINLE

K £ WA E im0 B LA M,
VI A EREN 1 ~3 K SD KRR, AW
B, HOG fE, BN IKA B D-Hanks # , 37 7] 37 3
NRIAL FET AN 1 mm® BB, Ao B AN
L (0.07% JfE & B +0.04% R R B ) , B 37°C
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APHTREEM, BEH A EEEANEE2 h, R H
MEERFBS, FLE, AT AMERAEMNT
BEFRIL,37°C 5% CO, 348 F 5,24 h EWEQ
JIL 2 e, s B A48 5 1B 0L, b B B R I B &, A A
FIH EA TR A F Ad-siNedpl o3t BB 41 R 7% &
Ad-control A RFE XA 24 h FX KRS
FATWEZEXAKREFN, RE2H %4 T Angll
(100 nmol ) 4t 7 & AL 48 A8 18 h, FF 3 x 3L, Im A
Trizol $& B RNA,
1.6 SEEFZEE PCR #&il

AR AE Trizol A 7| U1 W1 45 48 BUL AL 40 i & RNA,
RNA 455 A 0D,y ../ 0Dy . 6%, BL 2 g RNA 3
AT 3 A B cDNA, DL 1wg ¢DNA #8347 PCR
TR N A A OSCH A 30 s, 95CE S
s,60°C & 1 34 5,40 NEF, & Fr 2 8 % & PCR
Bl F e Nk 1, 1H & B 83 H A B-actin 89 L fE
oAl A2 B, KA B CT s 34T B3 047

F 1. LHEE PCR HI5|4F 5
Table 1. The sequence of real-time PCR primers
3 EEYedl
Nrdpl 1F X 4# 5'-AGG GAA GGA AGA GGG TAG-3’
JZ X4k 5'-TAC AAT CAC AGG ACT GAA GAG-3’
ANF 1F X4 5'-ATG GGC TCC TTC TCC ATC AC-3’
S A 5'-TCT TCG GTA CCG GAA GCT G-3'

B-MHC 1F X 4% 5'-GCA GCT TAT CAG GAA GGA ATA C-3’
% X 4% 5'-CTT GCG TAC TCT GTC ACT C-3'
Skeletal- iy 4 S.TCA GGC GGT GCT GTC TCT (T3
a-actin
JZ X4 5'-TCC CCA GAA TCC AAC ACG AT-3’
GAPDH  1E X% 5'-GTG CCG CCT GGA GAA ACC T-3’

2 U5 5'-TTG CTG TAG CCG TAT TCA TTG TCA TA-3’

1.7 Western blot %l

SDS-PAGE Wik 2 % % & # &, 8 ik o By &
EFES BA E PVDF B, R 453 H 1 h, # v — 3
(1:1000) ,4°C# R 1% , TBST W ¥, — M E B EH
1 h,TBST 7 & ,ECL & &, 8 % 8k, W& 4 RO
7o
1.8 SitZEHHh

B ha s k&, KA E2H,P<0.05 K =
RHEITFEX,

2 # R

2.1 FRERHHWEE
Wk LB SFp b B 7 K R ve B, AR 2 A
F51 P47 PCR %5, 519 ¥ %1 i b 5'-GGA

CCT CAT CTG CCC TAT T-3', Fii# N 5'-AAT AGG
GCA GAT GAG GTC CTC-3', FAM:3ERE PCR R Btk
/A 365 bp, 25 AR T PCR H BE K /INA 307 bp
(1), PR PRV sw BEEATIN T , 25 R WoR 46 A7
G IERR TG , AR Fr s i 2 ok gk i (K1 2)

1. PCR £ Nrdpl [ S5 H R 1 Sy B X
(ddH,0) ,2 Nz AR TERE (307 bp) ,3 9 Marker,4 ~ 8 Jy BHPE TE R
(365 bp) , Marker \ EZ 435020 5 kb 3 kb2 kb.1.5 kb1 kb.750
bp 500 bp.250 bp 100 bp,

Figure 1. Nrdpl siRNA adenovirus shuttle plasmid identi-
fied by PCR

TTCTTGGCTTTATATATC T TGTGGAAAG GACGAAACACCGGGAGGACCTCATC TGCCCTAT TCTCGAGAATAGGGCAGATG
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Flgure 2. The insert sequencing results of the Nrdpl siRNA
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2.2 EATHBRRSHENEERMTEER

TR AR G Y) IS, % 2 HEK293 44
M b A T AL 10 K5 AT LS 2 B I (1Y) 41 A 22 24
L AN, B (181 3) o S M BRI i I3t
AT R 1. SE +9 PFU/mL,
2.3 Eﬂ??fﬁﬂ:%rﬁm%ﬁ1t'L\ﬂﬂéﬂiﬂﬁ§i¥

55 Ad-control Z1AH L, /&Y% Ad-Nrdpl-siRNA fi
S A B A O LA e rp Nrdpl mRNA FlI& H 15
W AR (P <0.001 ;5 4) .
2.4 LB Nrdpl XF Ang I FESOAEXIREER
EEA

KT Ang I HIIFEET , 5 Ad-control ZHAH L, Ad-
siNrdpl 21 ANF, B-MHC #1 Skeletal-a-actin f% 3¢ ik
TREZES, 47T Ang I HIH)E, FiRFEH R FRIE
M SIS (P <0.01) , H Nrdpl Z£ K A9 TITER X Ang 1T
JIT S0 LT KA 2k i PR ) 3R 3k B A il 25 b e 1 A
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JH(P <0.01;&5),

[ 3. Nrdpl-siRNA = 40 B3 i7" 5 #  HEK293 #f (100
X ) AN 24 hOEEEI B O 24 h SO IMBEA

Figure 3. Nrdpl-siRNA recombinant adenovirus packaged
and transduced in HEK293 cells( 100 x )
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Figure 4. The identification of Nrdpl-siRNA adenoviral

vector infected rat primary cardiomyocytes(n =3)
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Figure 5. Silencing Nrdpl increases the expression of hypertrophy-associated gene in rat primary cardiomyocytes after Ang II

stimulation(n =3)
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O ILAZ 31 Z2 b i) 35 R 28 A B2 W s il DA & A A
KEAK M RECLIIREZ 1, B R R0
JULE AR AE S ML 1] A1) B FE T4 -1 5 1% 538 ¢ 1Y)
PHEALE . OB RE S FHE g — DR AR
FRITESY 2 AKT {5 5 @ A2 A1 ERK A2 5 T 0
LB R 1) 2 A I, BN A 18 0 L0 i A K 1)
RERE,

UPS £ # Mz RGN (E1) 12 R A B
(E2) JZ RIESEM (E3) F126 s & A BHALA L, TAH
SRR AR AR SR, b iz &
T B (2 1 R 11 VA0 e 1 B S g, 6 IS4 1
TR Ao Rl B SR, AR AR ST S92
FIE A 45 atrogin-1"" LA R S M BR 4R 2 A
1190 ] HiseT0 FRFEA i B 1 4 4 10 23 1o i A [

AOEE IS, AR R B 45 518 %2 5 O LI R Y

Nrdpl 7E BN A HA T 2 895040, JLH:
TR HE KB # UL PR s F ' . HATA
Nrdpl WIFEFIEYIA BRUCE | BiAF 4 b 40 9% S i F
88 ( myeloid differentiation primary response gene
88,MyD88 ) . TANK %% & # 1 ( TANK-binding ki-
nase 1,TBK1) &R KK 73244k 3 (ErbB3) 1 Par-
kin S 1 FH T3 SR A 1 oK A 1 A PR i i
0 Nedpl 5800289875 8 324K ExbB3 454,12
FRACKEAE ExbB3, 30 40 IG5 5 Nedpl FZ R AL
RS T3 2 11 BRUCE , f2 41 =) ; Nedpl
i i ek MyD88 3z 2 AL RIS , 1) NF-<B B4
AN RNEANM K 14 7 A=, 72 Toll FEZ AR 1%
Gt B R EEERS . BIRFFSUEN Nidpl £
ONEPRIXFEF ERZICT Nedpl 7EI .0 LA
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FLCETIRE iR IE AL

A FE 20 A 1T T A e OR KRR AR O
LA AL I 38 Nedpl AR 2 Sl Il P 3 103 4015 S 1) 0
WLAHMLPH T, 38 78 Nrdpl 38 5 310 ) H#B 55 19 ExbB3
KRR 5 0T, DT o o e i, P 1 i
AR BeAh, SUR R Nedpl A i o Bl 25 25
P E O WA T, BRI S 7, B Nrdpl 53
T A SCAR 5 35 1 B 0 T A2 1 B B R T 0
JEZRE T2 L ST Nedpl .0 JILAE K 4 8 5 4
FH, M ICARCHGE AT AR SR LA M Y 52 56 vh &
UL Nrdpl (9286 M R F IR e i P 1 15 5 1
AKT Fl ERK1/2 BY30E K AR, BEAR Nedpl 958
IR MERT b R il PR 5 2 ) AKT R ERK1/2
O K F D Nedpl W] RESE S B E
SRR 1 3R A0 O IR S5 DG 4 O i 2 1
G PR SE RO LR R Y & A R T

AW IIAY HE T Nrdpl-siRNA BR % 75, G
JEAR O LA (4 35 T 35 51 90% LA, vT LA T4
i 5% S S, T X Nedpl B3N AE K H 5.0 LR
KRR FATRI T, AW T, RATRA Ad-
Max s 7 1256 22 4t , 3 i<k 20 B A N [ 6 2 2 19
PR EAERXF Nedpl LR 1 siRNA HE 20 iR 5 2 A4
FERE IS WEFE T, 43 0 ) SE RS 2 8 PCR Al Western
blot 77 % #£ mRNA 7K F- Fl & (1 7K “F-HiF 52, £ Xf
Nrdpl FE[R ) siRNA 5 2H Bif i 27 GE 08 A3 250 b 410
Nrdpl FJ2iA ST i PCR FailCo L4 AL
KAREIER A FIR 2R L, 7EBA Ang I
DAL P, 308 Nredpl 323k X%} ANF, B-MHC F
Skeletal-ci-actin A 3ETCHA 52 A, (EZ 04l Nrdpl
FEIR A0 VAN 7E A2 2] Ang 11 )OS | AR KRR B
FE T Nedpl 3k IEH B9 O LA, 45 7 U8R
Nrdpl JGRIHINEE Ang 1175 S (1.0 WUAE R RGN, B &
] Nrdpl Xt Ang 13755190 LB R AT Bt IR 35 4R
Mo RTFULER Nedpl fiNEE Ang IT B AILANHEIE K
IR 1 AS BB, rTRE S AR &R A & ORI
Nrdpl B9ZA T E1H Ang 115 S5 #9 AKT 35 7K F
DUER Nedpl Ji5 AT 38 o 3 50 ILAH B N AKT B 2 16
KPR 2 AKT 553 # A S i g A
FOD WAL K, @BEAIE Nedpl fOZEIARAEHEL L
HE K B9FE ik 7] fiE 5 BRUCE 4 5%, BRUCE 2 —Fif
FAT-IHIE A, B TR A T R 5 2
—, ELAT VY A0 R I AR SE T 2 AR S SR
FTEE, Nedpl 73z R L f# BRUCE, i iff 41 il

PAT, P A0 Mg s IR TER Nedpl 93535, 12
FALFESF BRUCE RYAE FH 23l , 0l 240 e 0 =, £
PPV, EIRWRE T — L AR SE

R SEER A RO HE— 5T siNedpl A2 AT 5|
2O LB R AL R B 43 AL L S AE5E Nedpl .00 L
HIH O Rt T A S A
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