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JHY AR PR Y ek, TS AN B W ELA ) AN e b

(R ]  BIRYOKERL mTOR /N7 RNA ;i k¥ 1 L4 i

[HEESZES] R322.121; R329.28; R394.2 [ XEKARER] A

Effect of nucleic acid nanoparticle-loaded mTOR siRNA on autophagy and

proliferation in pulmonary arterial smooth muscle cells
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[ Abstract | Objective  To study the effect of self-assembled nucleic acid nanoparticle-loaded
mammalian target of rapamycin (mTOR) small interfering RNA (siRNA) on the autophagy and proliferation
in rat pulmonary arterial smooth muscle cells ( RPASMCs). Methods DNA oligonucleotides, mT-2A,
mT-1A3 and mTOR siRNA with Cy3-labeling in the 5’ terminal, were designed and synthesized. Three mTOR
siRNA sequences were designed and the best one was used. According to the instructions, these

oligonucleotides were assembled to triangular nucleic acid nanoparticles. Four experimental groups were setup ;

DNA-loaded mTOR siRNA (siRNA-NPs), DNA nanoparticles ( NPs), mTOR siRNA alone and control.
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siRNA-NPs, NPs and mTOR siRNA were transfected into rat RPASMCs for 24 h, respectively. Confocal
microscopy was used to observe the uptake of mTOR siRNA in PASMCs. The expression of mTOR mRNA was
detected by RT-PCR, and the protein levels of p-mTOR and LC3B were detected by Western blotting. The
autophagy levels of PASMCs were observed by confocal microscopy and transmission electron microscopy
(TEM). The growth rate of PASMCs was detected by MTT and *H-TdR assays. Results
microscopy showed a large number of brightly red-fluorescent granules distributed in the cytoplasm of PASMCs

Confocal

in siRNA-NPs group. The red fluorescence intensity was significantly higher than that of mTOR siRNA group
(P <0.05). Green fluorescence intensity that labels autophagosome was found significantly higher in siRNA-
NPs compared to other 3 groups (P <0.05). This was confirmed by TEM imaging that siRNA-NPs induced
autophagosome formation in PASMCs. The expression of mTOR mRNA and p-mTOR protein was significantly
increase and LC3B protein significantly decreased (P <0.05) in siRNA-NPs vs. other three groups. In MTT
and *H-TdR assays, PASMCs transfected with siRNA-NPs and mTOR siRNA had reduced growth rate. The
inhibition of cell growth was stronger in siRNA-NPs group than that of mTOR siRNA group (P <0.01).
Conclusion  Our data demonstrated that siRNA-NPs, self-assembled nucleic acid nanoparticle-loaded mTOR
siRNA, could be effectively uptaken in PASMCs and target mTOR to reduce its expression, thereby inducing
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autophagy and inhibiting proliferation.
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fifi 3l ik /& Hs ( pulmonary arterial hypertension,
PAH) & —Ff LA I8 1 ) 1 15 b 32 SEARAE ) i R 25
BAE, TEA R0 R 2R BRI PE FITR il o 8 ) 1N e
HPIRE S SR M B, A BE R IS O A 1 A5 S L A AE B
Jry S M A T L, e 2 S B0 Il A8 P e, M 8l Bk s 4%
o EMRRELR RS R RO OGN, 512
PERH ZE M0 (COPD ) i M O JFE 5 25, FL e 2845
Ro GO, A DR R
B TR S Il 50 v S o T A B A DA A
FE 2B, ifi 3 K F- i L2 MY ( pulmonary arterial smooth
muscle cells, PASMCs) [i%) S5 5 38 55 A8 T 2% Al /8 i i
EEM RS Y F FOE R MBI UESE, [
WXy Wil 7L S P A0 e EL AT i R ) PR A AL AR, WA il
BRI I E R 9 B A S
R M AR IERGAE RAE SR RE AL A 2
PR AISE o AR At [ WA PASMCs f Mgt
T30 2 i L 47 B A, 236 77 PAH, COPD | Jifi 0 g F) —
ANHET5 ],
7L 3h %) 75 10 85 Z 25 14 (mammalian target of rapa-
mycin,mTOR) , —F 22 R/ 35 2 R £ 1 Il , 2 4
IR AR B A R B T g I 4 B A K ) S B
4o BFFERWT, mTOR W06 AT LAS0 ] 240 i B it , fg i
L IR T DL miTOR ff R R AURIATY |36
SR PRI SREM o T 20 DK AR DR LB e R0 1y AR

TR R T B TR L AT . AR B AR
A AL T RE RS R AL 2 mTOR /40 RNA 4787 RUA%
RN A BRAA A5 FLEE ATl KT LER D, WA K 25
LR G FE QIR IO TSR M 30 ok F- e LA i B
Wt M FE A1

1 #R5H®

1.1 E£&Z&XA

SD KB 28 = F Rt sy 4R 1, iRk
I3 (£ [ GIBCO A +]) , i DMEM ( 3£ [E Hyclone
/NH]) , Opti-MEM ( 25 [ Invitrogen /A 1] ) ,0. 25% fif 4
FIig (5¢[E Hyclone A7) , DAPT Je (i (b [E VL5 2
BREYIBARDIFEIN) , X-tremeGENE siRNA % L5
(B LB R TA]) , Cyto-ID® Green [ I3 (2300 & (58
[E Enzo Life Sciences /2 )) , 2 i s 25 42 BUA &
M-PER Mammalian Protein ExtractionReagent ( Thermo
fishe A7) , ST K Bl p-mTOR | LC3B £ 3¢ B4 {4 [
B-actin FLE PR (3E [H Cell Signaling Technology 73
Al BARBEPRIC L P G (AU P A2 SR AE W42

ARABRATA]) .
1.2 Fik
1.2.1 DNA ZE#TFR .mTOR /N T4E RNA (siRNA)

it 5 A DNA J3 31 i i3 HLFE 7 SEQUIN
#3117, DNA B4 F . mT-2A . 5'-AGTACTTGTCAT-



1712 O = HER R ,2016,38(15)

http : //aammt. tmmu. edu. cn

GTACCAGCTGCTGTTAGAGATTGAAGGACGGAATA-3';
mT-1A3: 5'-TTCAATCTCTATCATTCCGTCCTTCAATC-
TCTATCATTCCGTCCTTCAATCTCTATCATTCCGTCC-3'
1E GenBank | £ & % mTOR mRNA (¥ 7 %1, # it
mTOR siRNA J¥ 1] 1. 5'-AAGGCAGATTTGCCAAC-
TATCTATAGT-3', J¥ %1 2. 5'-GGATCCTAATACGACT-
CACTATAGGCA-3', ¥ %1 3. 5'-CAGCAGCUGGUA-
CAUGACAAGUACUUU-3' iZFFI7E 5" 8k FH Cy3 41{8
PRI S FFN i) TR FRA A
1.2.2  JAH%EHE mTOR /N4 RNA (A ER 4K A4
¥} (siRNA-NPs) 4 mTOR siRNA , mT-2A 1 mT-
1A3 1% T T4 2 000 t/min 4 °C B.0> 5 min, 4351
DEPC /K Fi B H 0. 2 pe/pl, 1 2); #% mTOR siRNA |
mT-2A Fl mT-1A3 FJEE/R oA 3: 30 LG LA KM KL
B mTOR siRNA IR INASFAR TR mT-2A B0, A
90 CARIAEHER H AR AIZ 37 °C, Bl i AAE N 1A
TR mT-1A3 ¥, 780157 ,37 C /K 30 min, Z i
TR 30 min,4 CHCE 20 min, 15 2]#EH mTOR siRNA
1) B AL TR AR A B, Fie B3R5 B AN I mTOR
sIRNA V300 15 21 2011 5 4198 KA Rk o

1.2.3 RPASMCs [J¥53:  RPASMCs MM SD &
SR 2 ko o3 A5 31, S K SR i AR O i 2 IR
Bk % RPASMCs B85 T &% 100 U/mL fEE
100 U/mL 10% f&4- I35 () &5 5% DMEM £ 32 3 &
F40F R 37 °C 5% CO, 4N 3% 250 P AL AR B 77, i
FHES 4 ~ 10 R4 H F 5255

1.2.4 S25pd ARy 4 A RERRYIK R
7 ) mTOR siRNA 2] ( siRNA-NPs 4) | M4l 40 K f1
BEZH ( NPs 41) Bl i) siRNA 21 F128 00 BE4H

1.2.5 B PR 40 oK b1 o4 47 19 mTOR siRNA F ¢
RPASMCs  #EUefi | d f RPASMCs 23 BB A 35

BE 0 24 FLANML RS FRAR , AEFL 8 x 10° /N4, 81 B
T T LB A M A R AB O, Fof B IR Al 40 i 29 60% ~
0% b A5 I JF U 5 Y. 4% B IR A 1) X-
tremeGENE siRNA %% Yt 15050 $5 4E 130 BH 1l 48 %5 LR &
o LA Opti-MEM i B % YL il Je #5 5L 30 4. siRNA-
NPs 21 55 YL 29k B 4 siRNA 145 4 50 nmol/L, NPs 41
TN 55 5 Y B4l 48 K 20K, B Y siIRNA 2 fin A
50 nmol/L Ay siRNA, %35 X} BEZH A A 1 55 .
BT 37 C 5% CO,4MudsFRaa h 4k 5% 24 hy

1.2.6 JOEILER AL RPASMCs X 4% R 40 K A1 ke 1
7 i) mTOR siRNACy3 ) % Ht £ S A Yy
RPASMCs 24 h, 0. 01 mol/L PBS k340 )5 , A
4% Z FREHEE 500 pL % E E 20 min, B H e S
FH PBS YU 3 ¥k, BRI 3 min, /U IS HGH 3535 B, % 0

DAPI 50 wL Gk, kYL {2 5 min, PBS ¥R 5 WK, IR
3 min, FLOOEEK E R B, O R AR B AU
WA M B siRNACy3 B915 0. Image-Pro Plus 10.0
BAPXT EUG AT DG E B T o
1.2.7 RT-PCR #ill mTOR mRNA {33k SRS
TRNZOL $2HCAN AL & RNA | fiff A2 2 2 1 G 30
aifE It &, B D(260)/D(280) HAAITE 1.9
Fefi o ARAE RT-PCR 325 & Ud B R AT 100 5 s 4,
19y b B AR AR R W5 . B E SR AR F
%550 wl, Hrh Premix Taq /i 25 wL, KiB% RNA 3 L,
RS 4 2 L, K DEPC /K 18 pL. mTOR |-
W51 ). 5'-CGCAGGGAAGGTGATGAGGAAT-3', T i
5|4: 5'-GCTAAGGAGCAGCCAGGGAGAT-3', § #f y=
YR BeK E S 195 bp, B-actin FiiF5[ 4. 5'-TCAG-
GTCATCACTATCGGCAAT-3', ' #if 5| #: 5'-AAA-
GAAAGGGTGTAAAACGCA3' 3 p= 1y Bx K )& h
432 bp, ¥IGAAFA 94 C 5 min FiAEE ;94 C AR
40 5,54 CiRk 30 5,72 CHEff 45 5,35 AMEIH;72 C
JEIEA 10 min, 1% IR BEGER UK 73 25 PCR 774,
K 1 B 2l HL UK EE I AR S A ASGHEA T R T F 3 BT o
1.2.8 Western blot ;] p-mTOR ,LC3B & H i) £ ik
SRS S aa 2H 20, Jin 240 2 1 SR U
BHTUK 2R 2 20 min J5 , FIZ0 M EICER 20 T K
EP 45t .4 °C 12 000 ©/min B0 10 min, B |- 3% FI#%
i B ARSI SO B W B, TR 2 v B AR — 3,
A 5 x Loadingbuffer, Z il 10 min A8, 43B p-mTOR |
LC3B #7055 1 8% 12% 43 B e, 5% He 4 e kA7
SDS-PAGE B HLTK . p-mTOR %% 5 254>k 300 mA i
% 300 min, LC3B #5514 300 mA JE%% 60 min, #%
N5 R PYDF & T 5% ENR YRy 2 i P41 2 b, SRS 8
F 5% JBURE WK s B B p-mTOR K LC3B —3it (1:500)
Hr 4 CIF RS, Y H I TBST #2593 I, #:4K 10 min,
TS Yo [BURE Wi i B A AR i S AL P b i LU 2E 47T
B 1gG(1:5000) HLiRhEEBEE Lh, TBST HEYE S WK,
RS min, ECL L2786 844, L) B-actin NS
HHATHREE . HT QuantiScan B X 45717 HEA T G55 FE(ELS)
Br, 45 HARSAT S B-actin Z8417 OG22 HEAE O
HHRBKFHSE
1.2.9  BOLI R EM SRR AR A RHEF F) mTOR
siRNA X RPASMCs [ I [ 5% Wi A S W 21 B
RPASMCs 24 h, %l Cyto-ID® Green [ W 4 {4,328 57|
EARAE UL o5 Y TR B IR, T L 25 TR 30 min,
H PBS B2 VR 4Bt f5 , I Cyto-ID® Green H WYL
IR GHFR, BT 37 °C 5% CO, 41 i 15 7= 48 it
BEE 30 min, SRJF I TR, ) PBS 26 v 40 i
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13K, H 4% Z2 KW 500 wL 2 &2 20 min, 02 H &
FEVRJE  PBS YU 3 U, BRIK 3 min, /N0 JE B 55 3%
F-, i DAPL 50 wL e#%, kG YL €8 5 min, PBS $E1%
5 BRI 3 min, HLOOEHK E 7R E R, FHEOEHEER
FE R A A I A WY B L. Tmage-Pro Plus 10. 0
AR G T 1 AT o
1.2.10 B GEIEAEH mTOR siRNA FURZIR 49K
B P RPASMCs J&5 114 441 B 68 R 45 48 Se 1 e /IR

PA AR AR gL 48 h 5, 2 B3R FE, A 0.25% 1Y
JER AR B AL A M, 25000, ] PBS PEIRAEM 2 IR, Z )5
TN 2.5% [ RE[E 7,4 Cabai, %%
1.2.11  MTT 39052 RPASMCs A9 4 K fih =% %
RPASMCs A%EAL 1 x 10° A4 422 Ff T 96 FL K% F2 4R
o ZARFR 200 WL, B 5 AN AL, B TR (37 °C
5% CO,) H1155% 24 h J T4 MufE gy . #5415 4448 h
JEHALMA 5 mg/mL ) MTT %5 20 pL, 4kZL05 &
4 h SR AT AN TR RE R ALY BV, BEALIA 150 pL
DMSO , 4z %7 ¥ 10 min , BFR{Y 490 nm I 40 5E 4 £L
JEE L[ D(490) 1A, LATCHN M , {H 38 i 45 1 55 5 ot
AHRAEFE ) 25 O BRFLIA % . SEER S 3 IR, Al
Kl 5 = [1 - 52541 D (490) {5/75 [ X R 41
D(490) (8] x100% .
1.2.12 "H-TdR & A 3467 RPASMCs 143851
¥ RPASMCs R4k 5 F & 10% FBS () DMEM ¥53;
FL 88 4 BRI, DA 1 x 10° A/ L 1 55 BN 44 o 422
T 48 fLEEFEMR T, BT A (37 °C 5% CO,) His %,
ELE 4K 2 80% (v Fh & B, He 1% FBS [y
DMEM 357 24557 16 h J5 AT Gy , 2 A% L 48 h 2%
WG SR ARG ARG 3700 8 h, BFLAINA 10 pCi *H-TdR,
Lk FRE W L2 TE W, WA B PBS YR 2 1K,
T 0.25% 1 JiR A BT A0 40 B, WSe 4 4 A Ok
PR ISR Lk g . SEBRE R 3 IR,
1.3 %itsame

{6 1 SPSS 17. 0 Geit-#RA X B 4 74 Hr , 45 S 4

B/ELE 3 WHHRERILL & £5 FR8, Z4H AL
TTHR IR I 22500, PR X5 R] EL s BCX ¢« Ko

2 HR

2.1 mTORsiRNA %t PASMCs ¥2%& & mTOR mRNA #)
Ikl oL

2E B R4 3 siRNA 4bF4H # mTOR mRNA 32
KB EAGTF NC siRNA 41F175 X HRZL (P <0.05) )7
5] 1 siRNA ZbFEZH FF51 2 siRNA 4bHI4H 525 F %) Bd
ZH 1 NC siRNA 41 F 48 mTOR mRNA k4 fF F &,
H2ER TG0 L, 25 A B4 il NC siRNA 4]
mTOR mRNA BTG 25 (K1),

1.4¢
I
,—Jﬁ 1.2F

ab

1 2

3 4 5
215
1.2 G 82032 . NCsiRNA 2033 )55 1 45 420,45 5] 2
5. 55 3 ;e P<0.05, 5 % g af AL
b:P<0.05,% # 5 NC siRNA 28 rt4k
1 RT-PCR #illl%& 40 RPASMCs #1% § mTOR mRNA

2.2 PASMCs 3t siRNA-NPs-Cy3 #93& B 0L

P v 24 i o R AORCAR 3 5 43 Al B £ B e A R
W PASMCs #35 AJf 4 1Y siRNA-NPs-Cy3, fE4#5 % 12 h
J&i , siRNA-NPs 41 1) 21 6, 5¢ 5 {2 2 58 T FR il 1) siRNA
20,125 X RE 2 NPs 21 35 5K DL 2T €8, 2 SRR, $2 7
siRNA-NPs 20+ Cy3 21 {05 Y6 hRic A mTOR siRNA g
ERRAN KA B =R 1Y 2 3] RPASMCs A (&l 2A) , 5%
TG B T AT A AR SO R A K 2 (K 2B) .

25 U0 IR NPs 4 Rl sIRNA 4 SIRNA-NPs 2

SiRAN Cy3

mTOR

DAPI

Merge

®

ab

TR EHE (Cy3 A5 L)

wa ®

1.5 &3 B 2032 NPs 4833 ; % 4% siRNA 21 ;4 ;siRNA-NPs 21
A &0 R & B mTOR siRNACy3 #9i b £ R £ B 1%
B: B AEEX T FHMER;a:P<0.05, 57 G Bak
#3b:P <0.05,%5 $5% siRNA A 1b4%
B2 #Hot£BReEME RPASMCs A siRNA-NPs i
BEER
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2.3 siRNA-NPs s+ RPASMCs #) mTOR . p-mTOR
LC3B #y k& %k

257K siRNA-NPs 21 mTOR mRNA % p-mTOR
AP FR BT LAY siRNA 41 NPs 2] F175 [
XFHRYL(P <0.05) , 25 [ XF R AR NPs 2 (/) 9 4 5 3k
Jogiiter = m (K 3A B) o HH[RIm), siRNA-NPs 21 H
LC3B 11/ 1 # [ rYy 33k 35 = T Y siRNA 4 |
NPs 21 F17%5 I BRAL (P <0.05) , 25 [ 4 B4 A1 NPs
HLC3B I/ | EEMRBE LG22 5 (K 3C.D),

M 1 2 3 4

200 bp— «<mTOR(195 bp)

400 bp— «—B-actin(432 bp)
600 bp— @

a
2 4

3
413 ®
1 2 3 4

mTOR mRNA AHX}53
S
(o))

p-mTOR(289x10%)— s S— s—— =
LC3B 1 (16x10°)— -
LC3BII (14x10°)— [ e— —

B—a(:tin(45><l()3)*’- _— e == @

Sr mp-mTOR

ab
— OLC3BII/ 1 %
~ o 4r
o
= 3t
=R .
ey
zE 2
i
T | -
o N a
/ﬂ ﬂ u})
0 : : . .
1 2 3 4
4151 )

A:mTOR mRNA #§ RT-PCR #% | 45 X ; B. RT-PCR ¥ 2 &
SH4E R ;C: p-mTOR \LC3B % & Western blot #m) 45 % ;
D:Western blot & & 44745 % ; M: DNA 474 (100 ~ 600 bp) ;
1.2 & 2 2052 NPs 2833 3k siRNA 2854 : siRNA-NPs
M;a:P<0.05, 5% G BAE;b: P <0.05, 5 F 1k
siRNA 28345
E 3 RT-PCR F Western blot # il 28 RPASMCs #j
mTOR p-mTOR .LC3B § %1%

2.4 siRNA-NPs 3} RPASMCs § v 8%
2 S ORLAR Y 2] 73 A i S (5O R AR L A

W/ N R 1, ORI T A WK A R AR
siRNA-NPs 21 41 g J5i 1 ml DL A e A /A ) 2 £
9o, HAEOGHR B B35 T 5 ) siRNA 21 25 L0
HEZH AN NPs 2H (P <0.05) , fbAhas [ X BRZH  NPs 2 7]
AR ) 2% (0,58, #8878 RPASMCs 7E IE % 4F Bl %
PEF A W KA, T A% BR 40 K A4 BHE 4 1) mTOR
sIRNA B 2375 S 20 i 3 s (161 4A) o 2 6% e
TR SO R R (& 4B) .

75 [0 IR AL

NPs 4] Yl siRNA 41 siRNA-NPs 2]

Cyto-ID® green dye

10 pm 10 pm

DAPIL

10 pm 10 pm 10 pm 10 pm

Merge

10 pm 10 pm @

— [N}
w (=}
T T

JiE ( green dye fE%10)

r.H
S

1 2
#H

a
RSy
;10_—.ﬁ. .
3 4
)

®
1.5 G A B8 ;2 NPs 233 7% siRNA 2234 :siRNA-NPs 21
A & 28 Cyto-ID® Green dye #7789 28 itL B " 69 i 2L 3 8,
BB RAEBEEFZFHMER;a:P<0.05, 52 gt
MR E ;b P <0.05,5 3 5k siRNA 40 b4

B4 Bt REMNEEEIT RPASMCs B Ik H 200

2.5 RPASMCs &2 2m JoLAB fit 2 # % @ w4/ K 8d AL
FLBE P 7S, 24 P KT HE 2L A 4 A o v 3 D, DL 20
KUZ BRI GE G 25 HIR 25 44, B LR (g [ A a9 i
FE RS54, 17 siRNA-NPs 4b 355 RPASMCs H1 i [ /)N
R E 2 F 25 (XTI (P <0.05, /8 5) . $2RZImRYN
KA RHEN ) mTOR siRNA BE W 753 41 5 e/ A
TERL(ELS) .
2.6 siRNA-NPs st RPASMCs #4 7% P B 38 74 49 % v
MTT 2558 7R 25 G R AL AR KA 2k (1. 10 +
0.85) % ,NPs il K (2.50 £1.90) % , Hph
sIRNA 2410171 % 4 (19.60 +1.98) % , siRNA-NPs 4]
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I R (50.90 +1.67) % ., siRNA-NPs 4 I8 g
sIRNA ZH 41 Jifd A= 1< 410 ) 56 8 25 v T H A & 41 (P <
0.01) ,siRNA-NPs 21 2 ffd A= KA ] 258 I8 25 T 5
siRNA 41 (P <0.01) ,NPs £ F155 3%} B 41 40 fifg A K4
FIRIG 2225, [FE, H-TdR 255 875 525 (%t
HRZH o4t , siRNA-NPs 25 F1 Bt 1) siRNA £ f19° H-TdR
BEAEW W RFE, 2 9 % 80% .52% (P <0.01) , i
] mTOR siRNA 4b ¥l RPASMCs J& W S5 17 ] JH: 438 5
H siRNA-NPs 20 £ A 1 X g 2% T 500 19 siRNA 44
(P <0.01),NPs 41175 F1 0 B 41 HE A B LGS 2 2
(E6),

75 N siRNA-NPs £
Y v B

THEAKAER B3R R, G E4F kA7 A 0 g i
INRLER
E5 B5TEENE mTOR siRNA 3 RPASMCs Bz %
B /A ) 2 )

120

100

80

60

3H-TdR(%)

40t

201

0

1.8 3T B 4;2: NPs 28;3; % 3% siRNA 40 ;4 . siRNA-NPs
ia; P<0.01,5 g Baks; b, P<0.01,5 %1k
siIRNA 21 1k

E 6 °*H-TdR &% A3t RPASMCs 4 H) $l #1558

3 itig

/NFPE RNA AT i 200 5 00 A SR LR, S B
PR 0K 3, CEB 14 355 DA S 7 R s H B R 8 Y

FIRTR o IR R S AE T/ T4 RNA A B
FTTER RSN LA S B AT o 8% YL A, {H RNA 43X %
PR it e B ANARUE 2 01 5 RIS MR B SO S ok
PRI 5 [ e vl 7 28 B 78 0 kAL, AR 5 — S8R
AR EAE TR R GEE o, ax M 5 5 30 T 48 RNA
FaEvE2E R S WA Bt L I, TR A
FRUE | B30I B TR 25 A 2 oK il i 26 [m] R, i
YIRFR Y K RE it DNA gt B 2HA AR G5 VR
18 B AR S I R ) R A8 B . DNA S5 R IR A 347
TAEXT T RNA TA50E , 5 AR R 259 (&3 R L,
R A LR — A LR ek
ZEME R A TR B RVE MR 5 BB 8 RS BRI BEMEAIG
GRS

AHFT I8 F—FHT R ) 2RA% FR A K A RHE A
mTOR /N4 RNA %% %t RPASMCs, i % T i mTOR
mRNA J 85 [ (%) 235, 34 5 4i e 13 KOS, 8 i 410 il
RPASMCs [{3 58 . 2B H 413 R 91K A RHE A1 1)
mTOR /NT-4t RNA, W # T8 e s 8K & /N T4
RNA TEAX BRI A BUR IR TS , N 2 R AR HOAS B 9l
WP £ PR s FLAZBRAN K LA 4T/, B w4
Mg A, BB = 20 1 % Ju i A RPASMCs, - 78 H 1 2%
PR RE B TR 5 25 W 2 3O o AR R T Bk /N T
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