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H OE: MBEFATKRYSE T B ZIR P (Retinoic acid receptor B, RARP)ZE ¢ siRNA 0 mF, FAL
AR X4 F B (All-trans retinoic acid, ATRA): 22 &8 #&18) 7Lk T 482 (Mesenchymal stem cells, MSCs), #& )
H 27 RARP #) % & & MSCs At 2 569 % oh . X 3H4T3t K & RARB 49 4 3+ siRNA 49 DNA /&5, R4 B K
AL, 6 & EAH U6HI X a3 F oMk FHRME pSES-HUS, [E L5 M7 RA¥ pAd-Easyl
£ BJ5S183 e ¥ Rl R T4, J-/& HEK293 @mjt LR K17 TLAMR A & Ad-siRARS. MEsm &2 % K& MSCs &
% ATRA & # 24 h, Real-time. Western blotting & %% 5 X400 RARB 9 R A L. MEMZFEFHAL
(Modified neuronal induction medium, MNM)#% 5 MSCs 4% 2 54, Real-time PCR A % J& 5 AR M AY 22 48 X &
B &35, PCR. Bain B M A% % 3)iE % siRNA E#LEZRBERET, BAmEAE KK MSCs & 7T IEKZ)
60 % vA L tm A 41 & 5 K& @ (Red fluorescent protein, RFP)&iX. % ATRA X ¥ 24 h, Real-time. Western
blotting & %, J& 3 A4S M £ I RARP K& Z AL F @ 4%, ATRA 4 /& MSCs ¥ RARP KA 3 16.5+2.34
12 (P<0.05), A 3 %L siRNA %A 237 H ATRA %54 RARS £ k35 3%, WH E 5 A A (66.26£9.12) % .
(48.70+£5.78) % « (64.09£0.53)% (P <0.05), EVA pool LAA R R 5%, 7H| £ H (78.09+4.24)% (P<0.01). ATRA
Hk/\ MNM # % MSCs &At @A i, Rk X424 7% G Nestin, NSE. MAP-2. Tau, ﬁa ERHKERI T
247&% @ Nestin. NSE. Tjul AZXFaMmLE S (50~88)%, mhtmEN-F4) siRARB #4H 2474 MSCs
é’m? ZARE M AR ARKF R A mIEE (P<0.05). RAMET I H 43 KR RARS A # siRNA F 48 % 5% &,
B MSCs 2 Z 374 ATRA 549 RARB A 1A 38 7% A= MSCs #4122 54k
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Recombinant adenovirus expressing siRNA is generated to
inhibit the expression of RARp in rat mesenchymal stem
cells treated by all-trans retinoic acid

Yang Bi, Min Gong, Yun He, Yun Zhang, Jie Chen, and Tingyu Li

Key Laboratory of Developmental Diseases in Childhood of Ministry of Education, Children’s Nutritional Research Center, the Children's
Hospital of Chongqing Medical University, Chongging 400014, China

Abstract:
(RARp) gene, and to detect its effect on RARP expression and neuronal differentiation of all-trans retinoic acid (ATRA)

To construct the recombinant adenovirus vector expressing specific siRNA for rat retinoic acid receptor-f8

treated mesenchymal stem cells (MSCs). First, we designed four pairs of siRNA sequence for rat RARS gene and annealed
complementary oligonucleotides in vitro, then cloned double-stranded DNA in pSES-HUS vector containing U6/H1
double-promoter and recombinated with the backbone vector to construct pAd-siRARS plasmid. We infected MSCs by
using adenovirus Ad-siRARS which was packaged in HEK293 cell line, then performed Real-time, Western blotting and
immunoflourencence to detect the expression of RARB. We used combination of ATRA and MNM to induce MSCs into
neural-like cells, then performed Real-time PCR and immunoflourencence to detect neuronal specific markers of induced
neural cells. By using PCR, endonuclease cutting and gene sequencing, we confirmed that the target genes were correctly
cloned in adenovirus vector. We could observe more than 60% RFP-positive MSCs at 24 h after adenovirus infection. The
expression of RARS was significantly increased to 16.5+2.34 fold in ATRA treated MSCs (P<0.05) and located in nucleus.
Three of four pairs siRNA could effectively inhibit the expression of RARS with inhibition efficacy of (66.26+9.12)%,
(48.70+5.78)%, (64.09+0.53)% (P<0.05), especially siRNA-pool group with inhibition efficacy of (78.09+4.24)% (P<0.01).
Combination of ATRA and MNM induced MSCs into neural-like cells which expressed neuronal specific markers, Nestin,
NSE, MAP-2, and Tau. Immunoflourencence result showed that about 50~88 present of cells were positive for Nestin, NSE,
Tjul, however, adenovirus medicated expression of siRARS could effectively inhibit the expression level of neural specific
proteins and the ratio of positive stained cells (P<0.05). Therefore, we successfully constructed the recombinant adenovirus
vector containing siRNA for rat RARf gene, adenovirus could effectively infect MSCs and inhibit the expression of induced
RARp in ATRA treated MSCs, then inhibit neuronal differentiation of MSCs.

Keywords: retinoic acid receptor-B, adenovirus vector, small interfering RNA, mesenchymal stem cells
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AW FE R I 8 H 4 X R B RARB FE AL 1)
siRNA FAMEE, B MSCs J5 BeA R
ATRA W3 RARP Rk, Mk —LHi0T
RARP &%/ Z 54 W R F 5 5 ik 2 MmN
MSCs B2 oA E I ZEE T B

1 MRET %

1.1 FE#H

5 75 R TURE pSES-HUS | #5715 B 71

kL pAd-Easy1 ) K7 FF 1/ BI5183 (2 EZ
Tﬁ%{j INZ#2 5 ; KA DHS5a .
HEK293 Zififl (A5 A7) ; KEL MSCs A
SRR AR, NYUIEE Sfil . Pmel | Pacl
(Biolabs 2\ 7]); T4 DNA ##:fF . RT-PCR {F|
& . PCR Premix. Real-time PCR Master Mix
(TaKaRa /3 #)); DNA marker., JJUkih4iK5) &
2000 (Invitrogen
/vnl); DMEM #5530 G4+ 1iE (HyClone 24
Al); PR RARB ZraBEiiR . Sbik R

(Promega /A 7); Lipofectamine ™

%1 KB RARp 5 siRNA F7I
Table 1 Sequences of siRNA for rat RARS

Zouhr S YERSEEALES (Neuron-specific enolase,
NSE) Hifk (Abcam A H)); FHRRHFEEH
(Nestin) Ht f& . /N BT KB B- L & A
(B-tubulin, Tjul) ik, /NEBTKR B-HlshE A
(B-actin) Pk . HRP #richIFEHi%e —Pi (Santa
Cruz /A 7l); Dylight488 FricfI-FEPif . FHi/
BL. DPPLFEPr (Jackson Immunor Research 7y
#]); PCR 5% (Invitrogen /A H]5 ) ; FEKM T
SNV YN S T SRR e
1.2 FHi&k
1.2.1 pAd-siRARP s 2/ i Aa

Wit 4 XK RARS FEFY siRNA ¥4
(FE 1), KFME K (10 mmol/ L 4 10 uL IB4
100 °C, 10min, HRAHIZEER) WA S
LI 25 W% DNA, Sfi [ B pSES-HUS J5i
ki, HiBAK B 16 CiEd: 4 h, YRR
%P DHSa, RABEE RPUPEiik s vafs, i
ki, PCR (RMAZR 20 L : 2 pL Bk,
330 mg/L siRNA Jx X&EH U6 JH 8h 75|45

Sequence name

Sequence (5'-3")

Rat RARp siRNA site-1 sense
Rat RARp siRNA site-1 anti-sense
Rat RARp siRNA site-2 sense
Rat RARp siRNA site-2 anti-sense
Rat RARp siRNA site-3 sense
Rat RARp siRNA site-3 anti-sense
Rat RARp siRNA site-4 sense
Rat RARp siRNA site-4 anti-sense

U6 promoter primer for screening and sequencing

AGCATTGAGAAGAACATGATTTTT
AATCATGTTCTTCTCAATGCTTTT
AGACACCATGACTTTCTCTGTTTT
ACAGAGAAAGTCATGGTGTCTTTT
AGGTGCAGAACGTGTAATTATTTT
ATAATTACACGTTCTGCACCTTTT
AGGTAAATACACCACGAATTTTTT
AAATTCGTGGTGTATTTACCTTTT
CGCGGATCCAAGGTCGGGCAGGAAGAG
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0.5 pL, 2xJ WK 10 pL, fiN7KZ 20 pL; PCR
ZH: 94 °C 2 min; 94 °C 20s, 56 C20s, 72 C
20s, 30 MEH; 72 °C 2 min) %5E 5 IHFREIE,
3 4 41 pSES-siRARB i ki, Pme 1 1]
pSES-siRARS kLK LA, slifb/s % b A
W pAd-Easyl ‘B4R BIS183 JEZS41ME A
PEATIRIVE A, RN EE R 8 K ik, PCR (51
Yy K ZEIRIRT) AL pAd-Easyl MXFBEFY Pac |
it U7 %65 7 AR A5 RS 15 UKL pAd-siRARB.
1.2.2 EARKRELE HEK293 40fh it
Zu KB MSCs

¥ Pac T W)L Ak 1 55 41 R 90 5 00k
pAd-siRARS JHNEFiAA%RL Y HEK293 ZHffl, HiFE
3d 7EBIE SO W T A A5 OLE A
(Red fluorescent protein, RFP) HJZ&ikAEfk K 4ff
MRS . 4RZE8595 10~14 d, 250 W8 07 Kl
BEZANAL, 1 mL PBS H&, -80 ‘C/37 CI & VRl
4%, BLOEENE, REEGE HEK293 4 %K
AT BT . THRRRRIH A R
(PFU/mL) =RFP [H ¥ 4 i 50 = ik 25 W A BE A% 4K
(PFU) /RS /AF (mL). MSCs $% 2x10° 41fifg/fL
PR 6 fLtkh, A 10, 20, 40, 80 JRYLE R
(MO J& 7 BURL/MSCs) FIIRIREEEYL, 48 h )5
TEBENG B AEE T 14 RFP FRPEA0 M B 4%, 11
i 2 1 e fE MOL,
1.2.3 Real-time PCR 1% 4 41 siRNA X} ATRA
B2 RARB RB RIS

MSCs % 2x10° 41 ff/ALEERN 6 FLAR T, 540
UG BE IS 23 I 4 £ Ad-siRARS T4 15 2%
Yu, R E S X E 4L S Ad-RFP B 75 5 HR
H, JWEEEYL 3 d A 1 pmol/L ATRA kb

24 h, HEEAAYIEA mRNA, S5 cDNA
B, FHRERE S B R Bl RARB 151 (3% 2) it
17 Real-time PCR "3 (PCR WA Z 20 pL:

2 uL cDNA #i#z, 330 mg/L 51#14% 0.5 uL,

2xSYBR Green JZ Wi 10 pL, 7K 2 20 uL; PCR
Z%0: 94 °C 3 min; 94 °C 10s, 54 °C 20s, 72 C
20's, 40 A HfEMZ 65 'C~95 C B 5 s
BN 0.5 °C, E2AR), RIS LA H i -3 - 1 ot <=
(Glyceraldehyde-3-phosphate dehydrogenase, GAPDH)
NSV E . B mARCRN 3 A
Ad-siRARPB NI B 55 BE IR L R 51 h pool 4,
Al L J7 A RS RARS BUAMHIBCR o Je 2505

635

SIRARB ¥ 3 FiRL Ad-siRARS MR EHIR &

YA

% 2 Real-time PCR 3|4
Table 2 Primers for Real-time PCR

Primer name

Sequence (5'-3")

Rat RARp sense

Rat RARp
anti-sense

Rat GAPDH
sense

Rat GAPDH
anti-sense

Rat Nestin sense

Rat Nestin
anti-sense

Rat NSE sense

Rat NSE
anti-sense

Rat MAP-2 sense

Rat MAP-2
anti-sense

Rat Tau sense

Rat Tau
anti-sense

AAAGCCCACCAGGAAACC

CTTGGCGAACTCCACGAT

TGGATGGTCCCTCTGGAA

GTGAGCTTCCCGTTCAGC

GGGCAAGTGGAACGTAGA

TCCCACCGCTGTTGATTT

CTGTTTGCTGCTCAAGGTC

TCCCACTACGAGGTCTGC

GTATCAGGAGACAGGGAGGAG

GGGGTAGTAGGTGTTGAGGTG

AAAGGTGGCAGTGGTTCG

GGCTGGTGCTTCAGGTTC
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1.2.4 Western blotting X 5 B9 YA siRARP
pool X} ATRA 55/ MSCs K RARP FiLHW
HIRCER

6 fLAR i B X4 . ATRA 4 .
Ad-RFP+ATRA % )2 Ad-siRARP pool+ATRA 4,
PREUSEE M, 10%RNEBEREERRIK, HL4E
H EFEs—2, 80 VA 1 h % PVDF ., ]
5% WIS WKy 2 IR B 1~2 h, N AHT RARP Hilk
(1 :200) 3% B-actin L& (1 :200), 4 Cit;
VERE, i A HRP ARICH 4T (1 : 2000), =i
30 min; ECL %4, H Image Pro Plus 6.0 ¥4/
MIRFEH . 76 24 fLAh IR B2, W
FR3E, PBS PEV 11K, i 500 pL H /AL, —20 °C
B2 15 min; 5% 4 1L3E & 500 pL/AL, =il
] 1 h; SRPTKE RARB Fifk (1 : 500 FBET
PBS) 4 CHEohFF 11X ; Dylight488 ARic i =F4i
P (1: 1000 #i BT PBS) ®HikHEsEH
30 min; PBS ¥E¥ 5 min, EXE 3K, s HIET
HI B 2O0 WA NS A, Image J #RARIE
PR
1.2.5 Real-time PCR RHPEFICHKN siRARpS
%} ATRA %S MSCs #4254k H B i

MSCs $# 2x10° 4 /AL 6 fLARF, 15
B BE 5 Ad-siRARB pool T ZH AR 55 8%
e, [AEF i B MSCs % fEZH | ATRA AbFEX 20
K Ad-RFP B aaxd IR, S Egile 3 d JFmA
1 pmol/L ATRA 4b¥ 24 h, FFEELRFFHE,
D-hank’s VRUEZEMI 2 X, AR R W47 S5
3£ (Modified neuronal induction medium, MNM)
(% 2% WA, 200 pmol/L T JLF2 L Ta] Ak,
20 mmol/L KCI, 1.6 mmol/L F&AE, 8 umol/L
AR, 0.8 pmol/L EALTT AL, 4 ng/L RS

http://journals.im.ac.cn/cjben

Z ) DMEM/F12 TCIi i ¥ 95 3%) 175 7400 24 h,
PEEA AL AN mRNA, %55 cDNA AR,
Real-time PCR F A4 St b i) Nestin
NSE . W& M REH 2 (Microtubule-associated
protein 2, MAP-2), Tau FEHRIFEIE GIYW
2, LN 1.23), 7 24 LR B E S
H, [F 1.2.4 Jrkmaillpi e brii Y Nestin, NSE
K Tjul (FRik, LRHEE 3K, FIRFEPLIER
10 AN EEEEF, THECSH AN b S A0 e
1.3 FitFESH

s LI sbr e 2 (X +s) IERFGL, W
FH SPSS13.0 844734t , SR HT e K 36 LA ) 22 5
P<0.05 HZERAGIEE L,

2 &R

2.1 pAd-siRARP FRREHIKHIME

4 #H pSES-siRARp ki 2: k5|4 PCR AT H~
%y 300 bp MY ZRHT, WP A5 5 Frik i) siRNA
Fo5Ee—5, RVEEASEH pAd-siRARS kL
PCR [AlRERT K524 300 bp H 5547, Pac 1 BV &
B UL 4 500 bp HYRFAEPE/N R BEFIRKTF 30 kb 19
KA B (F 1), R EH NG TR pAd-siRARR
PR .

2.2 FHEBRFSE HEK293 Affnch G135 R
Z KR MSCs

PAd-siRARB Jii ki 2 Pac 1 B V) J5 ¥ Yt
HEK293 #iiffd, 24 h ] MELHI2) 10%~20% 21l
A RFP [W3Rik, 10 d AUl RFP PR E I =
SR, WMMARRAREESBOIER, £F 1/2 L
2 R R B AR R R, B R g
HEK293 4/, HZA9 8000 4 A5 4R aH
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1E (4.5%x10%~7.0x10%) PFU/mL i Hl, 40 B i 16.5+2.34 ff5(P<<0.05), 4 #41 Ad-siRARB AL3J5
YLK B MSCs i RFP FHYERTE 60%~70% 1}, ATRA 55 MSCs 1 RARS Fik BB T
MOI 45124 20, 20, 40, 20 (& 2), (66.26£9.12)% . (48.70+5.78)% . (64.09+0.53)% .
2.3 Real-time PCR % siRNA X} RARS i (-19.1£1.24) % B A TIHIZCR AT 3 240 Ad-siRARB
b 0 251 S 2R AN pool Jai, Xt RARS IR W 455,
ATRA 4b P 0] & 3% 14 3% RARP ) %Kik FILE TR (78.09+4.24)% (P<0.01) (& 3).

7 8 MM, 9 10 11 12 13

M, 1 2 3 4
4361 bp oLy
300 bp <—300 bp
300 bp —>

1 pAd-siRARp FRFSHAFIWELTE

Fig. 1 Construction of four pairs of pAd-siRARf adenovirus recombinant. M;: DNA marker1 600 bp, 500 bp, 400 bp,
300 bp, 200 bp, 100 bp; M,: X /Hind III DNA marker 23 130 bp, 9 416 bp, 6 557 bp, 4 361 bp, 2 322 bp, 2 027 bp, 564 bp,
125 bp, 1: pSES-siRARS 1 Ub+sitel anti-sense PCR; 2: pSES-siRARS 2 U6+site2 anti-sense PCR; 3: pSES-siRARp 3
U6+site3 anti-sense PCR; 4: pSES-siRARpS 4 Ub+site4 anti-sense PCR; 5: pAd-siRARS 1 U6+sitel anti-sense PCR;
6: pAd-siRARS 2 Ub6+site2 anti-sense PCR; 7: pAd-siRARS 3 U6+site3 anti-sense PCR; 8: pAd-siRARS 4 U6+sited
anti-sense PCR; 9: pAd-siRARfS 1 Pac 1 ; 10: pAd-siRARS 2 Pac 1 ; 11: pAd-siRARS 3 Pac 1 ; 12: pAd-siRARf 4 Pac | ;
13: pAd-Easyl Pac I .

-
B2 Ad-siRARP BRI% 37 HEK293 A B3 R B KR MSCs (KL Ad-siRARB 1 F3 fjl)
Fig. 2 Package of Ad-siRARp in HEK293 cells and infection of rat MSCs (take Ad-siRARS 1 as example). (A) pAd-

SiRARp 1 transfected HEK293 cells at 1 d. (B) pAd-siRARfS 1 transfected HEK293 cells at 10 d. (C) Ad-siRARS 1
infected MSCs at 2 d.
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30

251

20

15 ¢

10 1

i %

Relative value of RARS/GAPDH

na-siRA

B3 AEAIERLH RARP HYFEK T
Fig. 3 The expression of RARf in each treated groups.

P;Y
o sRARD Y GRARD Y SRR R ARG ¥

P;“{A Ees PS?‘A A PSY‘A or P;“{Ps

“: P<0.05 compared with control group; *: P<0.05 compared

with Ad-RFP+ATRA group; **: P<0.01 compared with Ad-RFP+ATRA group.

2.4 SsiRARpB T[#1%] ATRA iFE S8 MSCs
RARP RIZIE S
XTHRZH MSCs HJLT-JC RARB ik, ATRA
AbFE 24 h J5 () MSCs #5019 RARB & 131k,
JEN TN (K 4. 5), Ad-RFP Ik B
NRZI RARP I3GE BoE 484k, Ad-siRARB 4
ATRA 5319 RARB FiEM WFEL (P<0.05),

2.5 siRARp A% ATRA 55 A MSCs #1422
ok

MSCs H{{ A > &Y Nestin ik, ATRA B
4 MNM B 3:1ES MSCs gk, 43k
24 h J55%35 Nestin, NSE., MAP-2 } Tau ¥55:1%
bR (B 7), g 45 R 7R Nestin
NSE. Tjul FHM:40M N (50.37+5.01)% |
(85.45+6.78)% . (88.02£15.37)% (3 3). siRARS
LHAH M AR B Y I IR MK, Nestin, NSE .
Tjul BHPE 40 B B 53 00 O (38.94+4.26) % .
(21.39£5.19)% . (27.79+6.54)% , ZSHA L%
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1

ey -

-- —-<—B actin

— %

Relative value of RARB/B-actin

LT

1 2 3 4

4 Western blotting #& il Ad-siRARS 3T ATRA i
589 RARB FRi& Byl

Fig. 4 Western blotting was performed to detect the
inhibition efficiency of Ad-siRARS to ATRA induced
RARSP expression. 1: control group; 2: ATRA group; 3:
Ad-RFP+ATRA group; 4: Ad-siRARS+ATRA group.
n=3; *: P<0.05 compared with Ad-RFP+ATRA group.
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A RARP DAPI Merge

Control
[ o (o] (o o
\
ATRA
. b
D\ Ad-RFP+ATRA
\
S0 ] -
] . Cl ,
\\D \\D Ad-siRARB+ATRA
B 7000 000
- 6 000 000 f -
S T
E 5 000 000
o
3
= 4 000 000 1
>
(5]
Z 3000000 x
=
) T
& 2000000 |
1000 000 ==
O 1 1 1 ]
Control ATRA Ad-RFP+ATRA  Ad-siRARB+ATRA

Bl 5 SRR EnE0EE RAR ELRFIELL
Fig. 5 Localization and expression change of RARP in each group were detected by immunofluorescence (200%). n=5;
*: P<0.01 compared with Ad-RFP+ATRA group. (A) Immunofluorescence staining. (B) Immunofluorescence intensity.
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12 O Control

Relative value of neural
markers/GAPDH

Nestin NSE

Bl 6 AREIFFEMEHEFIERSR B RIZKF

E ATRA+MNM

B Ad-RFP+ATRA+MNM

Ad-siRARB+ATRA+MNM

MAP-2 Tau

Fig. 6 Expression of neural specific markers in each induced groups. n=3; *: P<0.05 compared with Ad-RFP+
ATRA+MNM group; **: P<0.01 compared with Ad-RFP+ATRA+MNM group.

x3 RERAANSHEHREGRSESRMEEMEMBEILS (X £s)

Table 3 Positive expression ration of neural specific markers of induced neural cells by immunofluorescence (x £ s)

Neural marker

positive oclls Control ATRA+MNM Ad-RFP+ATRA+MNM  Ad-siRARB+ATRA+MNM
Nestin (%) 1.23+0.18 50.37+5.01 53.72+12.56 38.94+4.26*
NSE (%) 85.45+6.78 79.34+11.06 21.39+5.19%
Tjul (%) N 88.02+15.37 85.91+12.43 27.79+6.54*

n=10; *: P<0.01 compared with Ad-RFP+ATRA+MNM group.

B (P<0.01), $2RBREEN T 1) siRARS 1 ik
FHH ATRA+MNM 755319 MSCs #2853k
3 9tk

2 AW RTELE MR KT S e HF IE R
AFRE A EZEEM, A Xk
WABH | AT AN I S 2 R e T AR
ATRA LJ& 155 T M 2o A 26 B B 22 2R 005 1 )
BT, REAEE 20 Bl 2RI AR A I i A A . HEBH
YNa7 A= AN E2 S0 o NP 11511 i i a1 0 53
— R EA A IR S )2 AR Re 1 i AR T
A, FERFE G REIREE T 0] ok Sy p R A
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B Wl sh ¥l 78 P AR 22 RGEAF TG IR e A —
SE DIRE Y R 2R A AR AT AT T 5 2% B
ATRA Filif5 5 1] i 25 58 55 MSCs [l 2 HF 21 i 1)
FeAb R A7 TR, I AT 3 MSCs %t A4 KB
B Bt A R A RS IR TR D

ATRA F 258 1 2 PRS2 /K RAR (6145 o B
y3 MR A5 ST, R T R A A ok
PAREO, HAR SR ) SR P e T4 21 40 2K
B S S e W R A 3l A DG R - R R
. ATRA FliEid#% RAR WAIFRL, S
ML LB, $28 RAR MRAB S
LEMN R TR, Hh RARB Rikny i
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ST 2 R LA AL LN Z MY Goncealves
MB 2512 BIL i RAR BTIRA T, M2 4a i
T Ry BT I I0 4 LR/ 5 4o 8 i Jo 24 i
1Ml RARB #3h F 2175 S ph 2 cTE B, I L I
2R B HEEL SN T islet-1/2 U #E35 , HE78 RARa
PE PR ST A4k, T RARB B fH 27T
FRL IRATHTIAR 2K BUR A MSCs 1 RARa.
RARy FRACEHIFRIE, 1 RARB JLTARFKIA,
MSCs # £ Tl FEH 4 RARs Kb HA A A 2
JE R, A0 ) e 28 T B R 2 ST AN 1)
fk. T ATRA T 4e i MSCs [m#fi 2 ock 1k,
P06 e B A B oAk, SRR (0.01, 0.1,
1 umol/L) ATRA 43 24 h 5 RARa, RARy #ik
WAL, I RARS ik i 3w, HEA W W
e R, ILTRATIAH ATRA Wl fEiE S |
4 RARB WG 4EH IR 5 5842, {23 MSCs [ #if
27 1434k B 2 T /R PLE

R T RIS — ik, TR A siRNA ]
ATRA AbHJ5 MSCs H1 RARB 3Rk, DIEE—
5T RARB W 4EH IR 5 54 324 MSCs 1)
P2 oA RZ ) K LR B o FALE] . IR EEN
siRNA ik & H Fir 5k B TR AU H AR F
B AR, AT U6 A HI XL
BT SiRNA MEE RGN, W T 4 4
513K BL RARS 1 siRNA PR 27, S MSCs fE
K 60% LA FRYERCR, IR L 3 ZHAE
A RARB N IEPER KRR siRNA, B T siRNA
HLA TR , T R4 il FE At EL A AH U7 5 %)
S FIR, TR AT RE M D X AR R
(off-target) %M"Y, FRATRAEAM (pooling)
(M, RIS HA i AR TRl A siRNA TR A S
1 3 41 siRNA #2415 RARS X — LN, {H &

off-target FYARFF AL S HIA—FE, MmN T
off-target JL3®, TMIRA /G siRNA f¥) knockdown
BORHIER T LR R sIRNA ZCR M
L AR 45 R %, pool £H BN I FR A
5 T A siRNA 4H o

Bfijs, FATKEI T siRARS %} MSCs #fi44)
L2, MSCs X 235 /0 it il 28 T 20 i b 75
Nestin, ATRA Filif5 RHA MNM #iZi5 FIe 4
SR 5 G MSCs ARSMl 28404k 1 BB AU
R AR EER R, R E oS, B
Wl Z AR 2T AS , 2 oe R R
AEEE NSE. Tjul™, Mo RiriEy
MAP-2, #iZ G ZAR ) Tau B 1Pk B
EHE . SIRARB | RARP MYk, M—Ef
JF FFHWT T ATRA 5 RARB 454 5 S8 4k HH iR
555 SRR, W T 5 B i3k
N5 3h 7 X 0 4R S RAR =X AE oG 4
(RARE) 454, Mfiloha & & I 5
SR, FRATA I siRARS 241 ATRA BE4& MNM i
SRR A A KOE AT MNM HUES:
A RE Y S RTE TR B/ S 1Y SIRARB , AL
T ATRA 5319 RARB kM &, £ MSCs 34~
HAHMNE TR, 3E MNM LB SR B,
siRNA HY knock-down RN ATSSRA 52 . AU,
TERSLpESE D, TRETS 2R RARP HUFE S
M LE1352Y BBt il RARB 61

ARSI R IIA I e T E X KB RARB
1) siRNA JSs 25 , JFE R Bl MSCs HHiiES HoAE
RO ATRA 35310 RARP INIRPEFR RS, [H
] MSCs FRIMIZE 74k . AR ARFSE RARB
Xt 4 H R A5 55 e B AR A MSCs LR 4506 b 1)
VER B BARSrFLT B L T B i SE 0 B
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