5529 #3513
2007 %7 A

£ = % E K ¥ ¥ i
ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE

Vol. 29, No. 13
Jul. 2007 1285

L&

SLREER 1 1000-5404 (2007 ) 13-1285-04

Nogo-66 Z{& RNA T RAIME R E FMMREE

EAHR AR (i sk A2 e P I Al Sk I BRBRBE . 3k 5150415 T SRR EIRF R EF Rm LR
FRAFAERFHONE, S ERFEFEAKRE, K 400038)

#OE. HiY  HyE R %0k B BB £ X Nogo-66 3% {4 ( Nogo-66 receptor, NgR) #E1T RNA T4 (RNAQ) B kL. i
¥ RT-PCR Jij# NgR,#i AFRA R H 2 NgR-GFP i & B A RKIBFRL. HAE NeR 551, i1 4 X% NgR mRNA i
7 RNAi g 3R HF AR . B K5 3 A% & 9 RNA(short hairpin RNA, shRNA) Feik ki, #58 shRNA Fih ki, 4§ NeR-
GFP B4 78 [ Feik ik 5 shRNA Feik Fokr Shat e AAV-293 40f . @i % GFP Feik At i) %2 B Western blotting 5g i K3 il
NgR-GFP fii & & [ &5, % 5% shRNA RKFRIAS NeR #O T 4020, 858 $134 NgR AT RNAI gy 4 FEF0R L H 14
FAMTIRBERT 0% LA L. & MIIMET | F%F NeR #9820 RNAI Rk L.

K417 : Nogo-66 SZ{A; RNA T4 ; FOks

hEES RS, R3I92-33; R392.11 XHEARIRED: A

Construction and identification of plasmid mediated RNA interference targeting No-
g20-66 receptor

FAN You-ming' , CAI :Vling—chunz ('Joint Shantou International Eye Center of Shantou University and Chinese University of Hong
Kong, Shantou 515041 ; *Department of Pathophysiology, College of High Altitude Military Medicine, Third Military Medical University,
Chongging 400038, China)

Abstract: Objective To construct and identify of a plasmid mediated high efficiency of RNA interference
(RNAi) against Nogo-66 receptor (NgR). Methods After cloning of NgR by RT-PCR, the fragments were
inserted into pcDNA3. 1/CT-GFP-TOPO to produce plasmid expressing NgR-GFP fusion protein. Four pairs of
oligonucleotide were designed according to NgR sequence and annealed. The resulting fragments were ligated
into short hairpin RNA (shRNA) expressing plasmid. The plasmids expressing NgR-GFP fusion protein and
shRNA were co-transfected into AAV-293 cells. RNAi efficiency against NgR was observed under fluorescent
microscope and calculated by Western blotting. Results The interference efficiency of one sequence was a-
bove 90% . Conclusion A plasmid mediated high RNAi efficiency against NgR is constructed successfully.
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glycoprotein, MAG) ,Nogo-A LA S /b5 i Jot 24t e o 8 4
% 14 ( oligodentrocyte-myelin glycoprotein, OMgp) . X 3
47 J7 24 RE 38 5 ¥ 28 JC #2358 A Nogo-66 22 {4 ( Nogo-66
receptor, NgR) i il i 22 4= '~ . NgR Jy HH BE5H
SEF B R S 1A, 3 2o 9 B % A 156 VLR ( glycosylphos-
phatidylinositol, GPI) 4 T4AAMAESh. NeR i 473 4>
FHMAR, SAESFY N mE AR EEELLSH
1%, (leucine-rich repeat domain, LRR) ,8LRR £ 44, C
Uit LRR £5#488, C md A X . NgR fif By GPT 33T
ZaMiFRm . BT NgR B4 G ALH, BomSH
fth B (5 54> FAEAE AL R S SRR N, 5
HESE, NgR \LINGO-1 L4 F p75 8% TROY TERZEES
%,257 NgR {5 5% S, /EH T RhoA, (M4
FHE AR I8, AT 400 o 22 P A
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M\ SR 7 5155 1% 13 19 43 7 HIL I AT 0, NeR
R LA 3 R AR AR IS o TR L RED
AR BURE — UCPERELUT 3 o 400 i 53 % 400 o 1 .
LKA AR R RNA T H0E0A , 38 aof 8 A 4 4 R 1)
mRNA , BEWT LR 5 S, DA 370 2R A 7 B TR 5k
HMR AW FIRE . AW A X —HR , 16 5 i 4
MU E  ILEE RNAQ X NeR 8 [ KA 00, 4 F —
AL B AR A A T 0 A A 2 T A Y B 9T B R

1 ME5%H%

1.1 E&FREE

HE G 1% 2 40 ( UVP Bioimaging system , Epichemi Dark-
room, CHEMI CAMERA, 3 [® ), # & PCR {¥ ( Eppendorf, f#
), kB 46 (REVCO, £E), A% %0k B 58 (Ni-
kon, HA), ERFMEFHTFRG(Spot, FE)
1.2 &7

PowerScript ¥ %% 5 A ( Clontech, 3 [ ) , Advantage 2 % B iy
R4 ( Clontech , £ [# ) , pcDNA3. 1/CT-GFP-TOPO i #| & ( In-
vitrogen, Z [ ) , BD™ Knockout Clone & Confirm PCR i3t #| £
(Clontech, E[®) , 7|4 X B BE FF 5] (3 EH & FH A A &) .
PVDF fi& ( Millipore, % [5) , ECL £ 1l it # ( Pierce, ) . NO-
GO-R #{ {& ( Santa Cruz) , B-Actin ${ {& ( Sigma, ¥ [H), Lipo-
fectamine 2000 ( Invitrogen, 3£ [E ) , AAV-293 4 fifi ( Stratagene ,
B ) A= E A9 L4 — HT (Jackson, SE[E) , HRP i 1%
LAY E =9 (Jackson, 3 [H) , HRP 3% 2 A9 1L ¢ 51/ B — 4t

(Santa Cruz) .

1.3 7rik
[.3.1 ik NgR-GFP & 8 H R 4RI F344 i

AR KA B JZ B RNA, ¥ 55 5 ¢DNA, i PCR ()77 4
H5 NgR ¢cDNA, PCR 5|¥1/55): E#Es|14¥),5 -ATGAAGAGGGC-
GTCCTCCGG-3"; Fiff5|4,5'-TGCAGGGCCCAAGCACTGTCC-3" .
#4 PCR ™ 4 % % %) pcDNA3. 1/CT-GFP ( green fluorescent pro-
tein, SREIEEE ) -TOPO ik, B PCR #9173 F NeR Y
AT B E RS IE S S & . 1) B 5 I 6 69 S
% 4 pcDNA NgR-GFP
1.3.2 ik NgR shRNA Jii b i) ¥ 2 4% shRNA i3
B0 A % B S 5 -ACTACCGTTGTTATAGGTG-3" ; NgR
RNAi-1; 5'-GCAGTACCTCTACCTACAA-3'; NgR RNAi-2; 5'-
GCAACCGAATCTCTTACGT-3";NgR RNAi-3;5'-GTCTCACCATC-
CTGTGGCTG-3"; NgR RNAi4:5'-CCGAATCTCTTACGTGCCA-3"
AU 5'-TTCAAGAGA-3" £ 64 7 ) LR 91

iRk 2% 22, #i A RNAi-Ready pSIREN-DNR-DsRed-Express
k. HREEA R IE AT 515 3R [ oL, 34 5l 6y 4 4 pD-
sred NgR RNAi PA % % B8 ffi ki, pDsred NgR RNAi -1,-2,-3,4
Horh pDsred NgRi RNAQ BH ¥ 4 8 ff fz 4 BA 1 % B8 ( B 2 3 it
GenBank 253, £ A FUEE K 4H Hh JCAR B 31)) o 4RIBURH R R
AEfLSE AT U AAV-293 4.
1.3.3  AAV-293 #fHapy5E 7 K 4 i AAV-293 4| jg % 7 T
24 fLEEFRMR, OB T 37 °C 5% CO, K5 3548, /£ DMEM # 3% 3t

(& 109 BG4I , 100 U/ml 3 8%, 100 mg/ml #5835 ) 5
#. M Lipofectamine 2000 #1745 e (#0454 47) . 4 5
#H,0.4 pg pcDNA NgR-GFP 5 0. 4 g pDsred NgR RNAi [ %t
WA JFCRIEY 0. 4 g pDsred NgR RNAi -1,-2,-3,4 dh i {E & 1 R
A, LEEYL AAV-293 A
1.3.4  SCRIEE T W THECR R R AAV-293 41
Hil 48 h G LESE BN T ME LR O E H CFP LTS
M DsRed [y ik 150 .
1.3.5 B EHE, Western blot #5113y AAV-293 411jd 3
d, A A e 24 SRR B R . B 2 10% SDS-PAGE H
VkJa ¥ E| PYDF B . 5% RONEAS 4 W6 . n A 4t NO-
CO-R HUiA(1:200) ,4 CiHR . MALEEEMILFER R
Fr(1:20 000) , =i | h, A0 A HRP EHEF I AEME =5
(1:20 000) % J5 FH ECL & il i /1) & 42 . 7K Western
blot B, 5 A 1] 85 28 b ik #1) 35 B 5 Ui A/ RUBE B-actin
(1:4 000) Hi{k 4 Cbid, A HRP 34809 1L F 30/ il i,
AY ECL G 20 77 &2 4G i . T30 %0 3 iy 113 A 35 NgR-CFP 3¢
WG = (XS B8 - RNAD) /PR XS BR; Bractin Y& = ([
X 1 — RNAD /[HPERT B T4 = NgR-GFP %% 1/ B-ac-
tin L4
1.4 it F o7

i FH SPSS 130 Geit-3(F ik A7 8N 2 o 2 40t

2 HR

2.1 #)5k NgR-GFP @ 4% & £k i 4

I FH RT-PCR J5iZ, B\ F344 328 3 K UK i K2 J2 4 i eD-
NA B 5 7 NgR cDNA | PCR 7= 4 4 50 76 Fii 8 % 1 420
bp /MR FCE 1) . 5 H # % # peDNA3. 1/CT-GFP-TOPO #
A, W RN F344 38 KR NgR R3PS Mis
MR RR I3 5 3 BANK dsg iR R T AR, X 5 PR fY
{08 1428 (Vi f) A 7F %y G,586 {vfi) C 28K T,818 {iif) CAF K
G,1 086 iy T4 C,1 271 {ify G 4EH A, NgR 936 A A7 1)
SFEFRLN CFP —3, - B 750 Bl 7 W] — > A R EEHE
(open reading frame, CDS) . $£HL pcDNA NgR-GFP JFi ks, % i
AAV-293 41048 h 5, 0] WAR B35 7B (9 GFP 353k, ViR
Tl T NgR-GFP R & 8 (3 ik kL

M 1

2 000 bp—
1 420 bp

1 000 bp—
750 bp—*

500 bp—
250 bp—

100 bp—

M. DNA 474 (DL 2000) ; 1. NgR CDS
1 NgR CDS RT-PCR F=#) 83k @
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2.2 NgR RNAi 2 B L&

Il BLOCK-iT™ RNAi Designer F{4F 44485 0700 £ F344 i
R NeR BREIE #4651 4 4153 50 2050 @ 1 RNAG T 41
Pk 4 A IFFNER] S 1 PR BRI 4 B ik shRNA [ 5L
A RS % DNA TEH . 458 & R Brf A RNA GG I

#f U6 § B 4235 shRNA (1) RNAL KL peDNA
\;_'h-(rl'l [ B d% i shRNA Ff it 56 7 AAV-293 #i1 i 48 h
G PR O T ] AL AE 4 R TR SR i OB pNgR

RNAI-2 (1 PR B 5 (1 2)

VIR A

A ~D: # pDsred NgR RNAi-1,2 3.4 4 T35 NeR-GFP & £k K~
B2 NgR RNAi f RNz

HyitE— i AR Fe A1 A ] Western blot #1717
SEATHT. B peDNA NgR-GFP ki Bz 363k shRNA [ it fr
e AAV-293 4l 72 h f7 ARIUE . Western blot i 75, peDNA
NgR RNAQ-2 R e b ) B (181 3) . G s oy
Bt 5 4k, peDNA NgR RNAQ-1,2,3 4 i1 400 &0 51 5
F(11 £2)% (91 £4)% (40 +2)% Fe (28 £2)% . Hrp peD-
NA NgR RNAi-2 i FHECE S ¥ FHM 4 4(P<0.01) . %

RN SR L TR AE NeR mRNA JEH P H] T 1 4
|-71’x"£"1"- F4it NeR H #2509 RNAT FR:

| 2 3 4 5

- ¥

- . N CDS-GEP
- —— -
— i — — - [ )

s & i pDered NgR RNAi PPk af B #5; 2 ~5.

RNAi-1,2.3 4 fi#
B 3 Waestern blot 434 NgR RNAi {3

4 4= pDsred NgR

3 g

PR B BE 0 AE AE B ) 22

X LA o B 2 fEA
HLR BB, B b R oy AR R
H AR ] 4 T - NOGO-A \MAG . OMgp

A, HETA
f A EEEE IR . A
EEA 3 Fhhss
ETEER T

G: 43 T pDsred NgR RNA-1,2.3.4 64 AAV-293 20 ff

(4 A E L x100)

HZE AN L | 1Y NgR <2 (& 1% 5 VA T X 2
iz #ik T NgR Y5 LINGO-1 (p75 a8 TROY JE 1
NgR 22 148 75 M ( NgR/LINGO-1/p75 or TROY) * "
S M P 25 He B 1 55 Soc BRE Y5 RhoA-GDP- 55 IV
’r'f’fli'l‘l"ﬁ"i figt 1 400 ] K1 ( guanine nucleatide dissociation
inhibitors , GDI) & {3 &4 (19 GDI 5 5, 4% RhoA-GDP
ME AR B K RhoA 5 GTP 2545 468 ikt
et iGN RhoA 5 ROCK ¥ ik Rho 57545
PSR ES 73, fils ROCK 2 11 ) B bl 2 Ak v il 241 #49 Ja
A S P 8 L A 1 R TR . BOS 11 ROCK 8%
A ILER 7 4% R ILER 88 11 6 5 o MR B &45 5 I
5 | Tl L EK 3 1 R K P 185 I, JUL 2l HULM |
(actomyosin ) L5 . #4359 ROCK i o] LL## i {k LIM
Wt ISl o w2 1k cofilin, 63 SE 2 4P L 8 & P
( filament actin) 411 il fi 25 H13-41 NgR 72 {85 75 1A-
RhoA-f1 | #h 22 A (S i iR i & B, 90 46 46 7k T il
5 4 0 T e 2 P 0 1 B L R B A AR IR L
Zh 4 v RK b 25 A ol O () TR R
W AR 4 15 5 e il ) 4 - HIL AT L3 B

4y 720 NeR 28 0k ] il 2e g . o
S 0k |, 0 R — VP BEL T 22 Fh 40 i 43 1) i 28
PR P P . T A ok R K RNA 4L (RNA in-
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terference, RNAQ) $ A | J& — ol BELIGT 5L R 2635 40 ) L
HREMA M T HZ —. RNAi £ 21 ~23 bp XW4E/)
4rf RNA % & i, RNA 5 %145 5 49, RISC ( RNA-in-
duced silencing complex) 11 S5/, FEAR[A F mRNA f9 8
o B, 5G| AN F RNA, 58] 0% i3 —
il ,51& RNAi, siRNA 38 540 1, H /P 51 55 51 e
SE JIT K% i) mRNA 2rF, B, #2153t siRNA 2 /T,
JOLHE B b 57 75 2 8 T8 mRNA (#9531 48 mRNA
MIFFFILTT siRNA B P31, AR B 52 — &
TE F344 3138 7 K AR M 22 55 FE 4 B BY | %% NgR
RNAL XA 2 B A A TR RCR . BT R R PR 40
HERZ AE , n SRAS BE o4 T b S50 2 i R b 288 K L NgR
HIFS1, 2 RNAD £t B A0 & A R AL, 45 B 2% 5 i
RNAL #0038, T o 1 3 ) 7 NeR RNAi f74
TIRUR . B, BATH S 7 F344 41238 & KRl NgR
cDNA, F X HFFNHEAT T, RAER 038 F344 i
AR KRB NgR mRNA 51, MR8 I 5 45 31, i3
RNAQ JF51, Lk 06 5 A R 2 25 ME R I RN AT S50
AT RNATEEA, BT H A9 5 H 505 2 48, d i
KA — LR B A AR RNAL |55, T
A[E ) mRNA 73 F #7475 25 5 % R & R0, £+ 3% mR-
NA 57 AL A RNAT FORMA 2R K. BV %
b RNAG BB ) RNAL 31, H RESR 7 4% 5
% RNATL FEF1 4 JLEE , S RE -+ 40 o B b T o i8¢ 31
FEFIMTIRRR . H, B4R R AR 1) RNAL 51,
AT PSR A S, B AT e 4 4
o, —REREAR B — TR Rk B 70% LA LY JF
5. RNAI SEHG 3 %2 5% FI PO F s . — Fh 21454
sIRNA, 8K J5 5 56 A 40 M0 795 59 — b J2 44 2 3 3k
shRNARYEE{A Y shRNA Rib &, ¥HHEA4MRA )G,
JRKLEY, shRNA 35 & F FH RNA B AM 155 30 F
(40 U6) , AR 40 M P i RNA 347l I, 4 A% shRNA
22 Dicer BgV1J5 , B R siRNA, J5—Hmg i TRz 74
b5 A shRNA e RNAI 2R a] 1 ELcR g
AT E A IS shRNA f) 5, SL4E T NgR
Fo L 4 MARRERFS(FE5) #5477 RNAI S£86 . 7
FEFRM A 150 0] LA 0t BT NgR-GFP 25 (i
Rk, 350 3 R T IRROR A 50% . 7 7 1 T AL
RNAi 532 b, 4 55 3R B T 0T 3 4 s
e —MERRIEEKWEEAE, REAE S GFP Rt 4,
AL TESE N T BT UL b 0 W HL 3 0k b 7 — ol T
AL NegR & 158 RNAL [Tk, B 4r (36 9%

HH Dsred, A] LIFE 8% RNA Fibi gL 4. #E5¢
JCRMETT B XS e FE RE B GFP i WLEE,
Af LG EU M T A% RNAG B, X —J7 3k A RT-
PCR, % 9% 2H 1k & Western blot % J = faj B4, Rt
AR RRCEFF I AR 2 —. BlJS ) Western
blot SEHGAE R —HUESE T 33X — 5 B Al Sk .

BZ, PR R, RTS8 R T 4 X5
NgR mRNA #£47 RNAi #5731, 4l A shRNA 33k i kL
Ja BRI B T — 4~ R A T NgR Rk i) kL.
FATF — PR HEX 4 BB shRNA 33K £ 16 A JRAH
FIRTEFRAR P, (0% R B WURLSS |, A F 04 2 87 FE 1
F344 JT22 7 R FASERY , WS H XS #4028 P AR 109R T &K
R, R RS AR 25 A B E S

B30k .
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