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MicroRNA-34a /N K& T AL 28 fe
1 F1 ORMDL3 1% R 220

BE, TT, BUH, A ER
(KBEHELTILEER 284 M, kB H% 710003)

HE . B Hit L ae2w ) AEA P microRNA-34a ( miR—34a ) sS4 -F 78 ILm e ( ASMC ) 3
M5 mEEFEEG 1 HEE 3 (ORMDL3) A 6Hrm, ik ANFEE (OVA) FF L4000 K%
A Fe 3z IR b ASMC AFF R 3T £, fhit 5 ORMDL3 %4748 % 49 miRNA ; #) B miR —34a—mimic /£ miR —
3da it Rk 5 A RAME — PR EF MTT HIRZHL AT ASMC 3 s 8) H i 5 50 REE B IR A B4t R Ao
Western blot # ORMDL3 # (& T, FHR OVAFHF T RAEALR T miR—34a #A7H (P <0.05),
miR —34a—mimic 7T & ¥ &%y R ASMC #3275 (P <0.05 ) ; miR —34a—mimic #74] ASMC & 490nm T 45 5%
% EALF ARt fe &M (P <0.05) 5 miR—34a—mimic %% RAE AL F ORMDL3 #9445, FHardlik
SM3% 7% ASMC ¥ ORMDL3 89 &ik (P <0.05), #4518 miR—34a 474 ASMC #9378 f2 ORMDL3 2 B £k
A A G v K IR AU W AT S FRARAT 4G

FEE17 : microRNA—34a ; A8 F 74 ﬂ}Léfﬂﬂh iEEEEEG1EEG 3

HESES : R562.25 SERARIRED A

MicroRNA-34a inhibits proliferation of airway smooth muscle
cells and expression of ORMDL3

Long Zhao, Ning Wang, Xiao-lan Shi, Cui-cui Liu
(Department of Respiratory Asthma, Xi’an Children’s Hospitol, Xi’an, Shaanxi 710003, China)

Abstract: Objective To explore the regulating effect of microRNA-34a (miR-34a) on airway smooth
muscle cell (ASMC) proliferation and orosomucoidl-like protein 3 (ORMDL3) level in bronchial asthma model
of mice. Methods The mouse asthma model was induced by ovalbumin (OVA). ASMCs were cultrued in vitro.
MicroRNAs which were implicated with ORMDL3 were screened. miR-34a was overexpressed by miR-34a-mimic.
Hematoxylin-eosin (HE) staining and MTT method were used for the detection of ASMC proliferation. Quantitative
real-time PCR and Western blot were used for examining the expressions of ORMDL3. Results The level of miR-
34a was markedly inhibited in the airway tissues of the OVA-induced mouse model (P < 0.05). The abnormal
porliferation of the ASMCs was attenuated by miR-34a-mimic (P < 0.05). The OD value at 490 nm and the relative
cell activity of the ASMCs were significantly downregulated by miR-34a-mimic (P < 0.05). The expression of
ORMDL3 in the airway tissues of the asthma mice was significantly inhibited by miR-34a-mimic (P < 0.05). In vitro,
miR-34a-mimic also downregulated the ORMDL3 level in the ASMCs (P < 0.05). Conclusions miR-34a plays a
role in inhibiting the proliferation of ASMCs and regulating the expression of ORMDL3, and it can provide new ideas
for understanding the pathogenesis of asthma.
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BE, 55 : MicroRNA=34a X/INRAE -1 WA MG FE AT ORMDL3 &3k 1952

SR RN S 2P AR A . e,
DA K Z2 o 48 i R 74 P il =3 1 LA e
P R, AR ARk LERE N RS LI
WEARFEE N 1 FEEH 3 (orosomucoidl-like protein 3,
ORMDL3 ) F:H A F 17q21, #{ MOFFATT %5 151k
R IFF0 R Ry L FE R B e B, ISR AT L
EEMAME Y, KEVIFE SR, ORMDL3 #:3EH /N
L A% 398 o /<A 0 R A T o 45 i ) I i A
fE, TiZid AT fE 5 microRNA ( miRNA ) HYTEHEE £
Y17, miRNA 2 —FhEgmiD i sE RNA, ifEZ
Pt fE Y AFSE R, K miRNA XN
5| B A GE 1 L4E B (airway smooth muscle cells,
ASMC ) FUE AR S5 45 AT PR R, 40 miR-
10a Fll miR—133a i 2 i 45 HCHE KL RS2 i ASMC Y 1
5 ", miR-34a 0] 2 55T Z 070 LA g g
SHIN %5 ™ L3, &5 MR AL AEA DG I TSCT i ad 4
il miR-34a /K-F-Z: 5 IR RE RGN , SR miR-34a Xf
ASMC B4 58 VP SR AR . AR SC B EIRER miR-34a
XF ASMC 458 Fll ORMDL3 234 7K - 1) 0 42 5508 K HL
il A S ML AR AR ST B A T

1 RS

1.1 #R5SRH

IAEMEPE/INGL [ RS S SR s by, TORR
ENREARG S, SCXK (91) 2015-0001], ASMC ( 38
[ Cambrex Bioscience 2] ), P& M ( Ovalbumin,
OVA), & & L4 Al (OH) , 4 [ 3£ [ Sigma 2\ H],
miR-34a-mimic. miR-34a—mimic W [ | ¥ 75 ¥ 1 25
BARARAA, R4S W AL (F8E PART A R
5] ), MTT 20 Mg A 50 & ( 32 [ Trevigen 2
7] ), Dharma FECT 1 Transfection Reagent ( 2 E Thermo
Scientific 22/ ), MTT i858 (] MoBr LB ALY RHEA
FRZNE] ), miR Neasy mini R = miScript WL SF iR
& E Qiagen A ), M-MLV #i%% St ( L[
Clontech 22%] ), SYBR Green Master Mix ( 35 E /A #wE
PREHCA R AT ), REIENMHIRIETEE (bicinchoninic
acid, BCA) & 4 ik 5 £ . anti-ORMDL3. anti-
-3 B 2 I A ( glyceraldehyde—3—phosphate
dehydrogenase, GAPDH ) W4 3EE Santa Cruz Biotechnology
NG
12 PUEBHEHNSHE

INEUATE 22 ~ 38 g, JE 90 HIEFT OVA IS, &

IR " S FEsy R 4 41: (D OVA ZH(30 )
RS 1. 7 R0 14 d B /N R BB 4 2.5 mg
Al (OH) +25p g OVA (IR 22 %W ( phosphate
buffer saline, PBS) (250 1), 21 ~ 27 d A 100 ml 2%
OVA TR IEZAL ; QXTIEZL (15 H) 1, 7114 d
B H N BUZE R B S TE S 250 w1 PBS 5 (3 miR-34a—
mimic 41 (30 2 ) FERlSHFEBAIL , IFT 21 ~ 27d
75 RIS 50 nmol/50 1 miR—34a—mimic, 1 YK /d;
@ miR-34a-mimic-NC 41 (15 2 ) 2 F #& & & 4t
50 nmol/50 w. 1 miR—34a-mimic-NC, 1 ¥X /d.
1.3 7K - FARE

W28 d /NI ZH 2L 5E T 109% 2R W, M4
S, HIVEARSYI R, R Spum, HEBIIAR -
2T, ( hematoxylin—eosin, HE) Yo J1 W E AT R 41
SURPLEUAR
1.4 ASMC ¥3

ASMC B85 77 7™ i BR300 & id A 45 R A T 481
P HAF I ASMC 20 L T 37 °C I K 75 Rl Ak 3547 52 95
500 r/min B5.0> 5 min, J 10 ml & 1% HH#EHE R, 1%
BEENE . 10% 64 100 1) DMEM Bi 32, & F
37°C. 5% ALk CO, NH s TR . 40 3 d ¥k
WK, FrAff A 2Rl E 2638 80% Ja HH 0.25% [T
AL, FATHEAR, FI T IEEHahrta
1.5 MicroRNA B 4% Er Bk i B i 58 4

ASMC #% 2 x 10" /™21 7 FLIAY 2 BE R 6 FLAR
2 it Fil 5 R 3k 60% I, {di i Dharma FECT 135 &
4% 25 nmol miR-34a—mimic 3% %] v 1Y B4 % HR 25
miR-34a-mimic-NC ZbHH 72 h, FfiJ5 S92 6@ &
RABEE N ( quantitative real-time polymerase chain
reaction, qRT-PCR ) Kiilll miR-34a f36IK, BiEE G
1.6 ASMC 3E LG

MTT A A0 TG 7, Zead i Ye i A 3 1
96 fLEFFRML, BEHE R 5x 10" 4>/ fL. AN 7E B2 5%
eI B 72 h HEAT MTT G &, W E A0 37°C,
4 ho B JE N A U H L AR Y 0 R B,
Aspectrophotometer 2GR 490 nm K YOG
1.7 9RT-PCR

YA S L AT 2% )5, 811 miR Neasy mini
TR P R RNA, il o A A e R R G
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528 4%

W5 EAT. R FH M-MLV 3% 5% SE 4 cDNA 33 5% 5%
A mRNA . i miSeript 86 5% 5% 33057 &5 00 5% 5% A il
miRNA, % i} SYBR Green Master Mix % 3 [K £2 35 7K
S TER, R0 GAPDH X mRNA B % ik 45 5
PEAThRUEALALFE, H U6 X miRNA #EfThRuEfLALBE,
FEARACEARXH B R T 27 5
W1,

&1 5l¥F5

INES
/bp

FE A Em59 (5 =37 )

1F: GTGCAGGGTCCGAGGT
miR-34a 51
I : GCCGCTGGCAGTGTCTTAGCTG

1EM: TGGTAGCCACCGCCGCTGGTTTGT 15
Jm: CGGGGTACCCCAGAGGCTCCTGTCTTCAG
IEM: ATTGTTGCCATCAATGACCC

GAPDH 179
S : AGTAGAGGCAGGGATGATGT

ORMDL3

- 1M : GCTCGCTTCGGCAGCACAT s
J2 I : AAAATATGGAACGCTTCACG )

1.8 Western blot #ill

XF 28 d KB TE BB A% Y 72 h () ASMC fiff
JH 24 % 2% W% (0.5% v/v Nonidet P-40, 50) #FA7%!
fif, 4 BCA B FIAS I ) 8 o B 2 1 R B R A T
W, HHG—WEN6ugpl, 10wl & A #HT
12% 5 9 M Tt R 58 e v K, LK 0 5 e FH 3R 0 — 3
Z ¥ (polyvinylidene fluoride, PVDF ) i 7 17 38 % .
37°C. 5% Wifgd-15% 0] 1.5h, —3t (anti-ORMDL3,
1 600 WFE ,4°CiE R, FH TBST ¥4k 3 1K, 10 min/ 4K,
PVDF R BRAR L A AP B bR i i — 4T (1 = 18 000 )
FIRIPFE 1.5 h, 2R RO R G B TR
FH Image—Pro Plus 6.0 At (£ E Media Cybernetics
ocd] ) MEEEEE, JHE N ZE 1T GAPDH #E17H5R
HEALALEE
1.9 Sit=EFH*E

BE R F SPSS 19.0 Geit#ift, %R
P = bR (xxs) Fon, FBREE 200, W
Wi L LSD—t K556, P <0.05 N 225 Giit=iim X,

2 #R

21 OVAFESEFRIEREILEHE
HEUEE OVA XSRS/ A5 ,, HE Ye st

FH, OVA I Ml N B IS5 A AR B iR . X AR
LANHEBEEFIER , FHEIUZIEERS), R AiaHEs)
B3, OVA LR R, AEVFEIVZIE, L R240
MIHEF ZEEL, Bl As W 5 . 3R OVA i s
NRAEALENZ A, WWE 1.
2.2 OVAFESSEHAL ORMDLS FKik _EiFFHH
#H miR-34a 7k F

ORMDL3 75 % Wiy H 47y 11 5 22 ff1 5, 2( 28 K,
OVA 41 ORMDL3 mRNA FIE F 1 AH XS 2 35 50 51k
(4.562+£0.481) F1 (4.064 +0.598 ), *f[HZ ORMDL3
mRNA FI 25 [ (14 A0 XF 3k 5 43124 (1.001 +£0.249 )
1 (0.999+0.140), &t ¥ %, ZRAHGIITFE XL
(1=16.104 F1 12.224, ¥ P =0.000), 5 X%t M8 4 o 4%
OVA 41 ORMDL3 fAEXT#IA5 L. ULEL 2.

ik AW B A, 025 T S O A I AE 5
28 K Al fE 8 ¥ ORMDL3 £ iA 1Y 9 F' miRNA, AL 4E
miR-1, miR-20., miR-34a. miR-34b-5p. miR-34c,
miR-106a. miR-133a, miR-302 &% miR-449, OVA #H
miR-34a FRK - S5X L LA, 20 K00, 270 %
P2FE L (P <0.05), OVA 4K FXF AL . 17 OVA 21
miR-1. miR-20, miR-34b-5p. miR-34c., miR-106a.
miR-133a. miR-302 K miR-449 fit] % ik /K F 5 %} i
Wbk, ks, 25T E X (P>0.05), U
<2 FilE 3.
2.3 miR-34a-mimic B> EFBIERIEES
ORMDL3 HiE %&£

W 4 SR BE OVA B I 1Y miR-34a, A
21 RIFIRELL 7 d 72245 F E I 1 3 miR-34a-mimic,
HE Qe g/ MRS ITEH 2V L. 5 miR-34a-mimic—
NC ZHAH I, miR-34a—mimic 20/ BRAE T IUZ 09 5
HIGTH I W E . DK 4,

X R
B 1 NEAER

(HE x 400 )
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N el 3] _T_ [ DO
T CovAa 4l 4 C30VA 4
= XJHEEH OVA 4
Z 44 L i —
£ ORMDL3 s - Hﬁ 34
o
z =P
_i | —-
0 0
A B
A: ORMDL3 mRNA; B: ORMDL3 &M, T 5xHIAZ4HE, P<0.05
2 HiEHAH ORMDL3 WRIEZH (n=6, x+s)
# 2 OVASXBANMRFEHLF mRNABRIEKELLE (n=6, x+s)
215 miR-1 miR-20 miR-34a  miR-34b-5p  miR-34c miR-106a miR-133a miR-302 miR-449
SHRZL 1.001 £0.013 1.000+0.108 1.000+0.051 1.000+0.121 1.000 +0.064 1.000=0.093 1.001 =0.086 1.000 +0.048 1.001 = 0.039
OVA 4l 1.264+0281 10210253 0.188=0.121 1.01120.012 0983 +0.110 12520229 1.137+0.117 0.992+0.131 1.044+0.134
X 1.204 0.043 ~12.619 0.027 -0.435 2.017 1.795 -0.02 0.057
P 0.225 0.981 0.000 0.994 0.983 0.071 0.103 0.985 0.956
2.0 - [ )i
JOVA 41
1.5
<
=
0.5 - T & ¥ 2
P . = ‘. . | .
4 b
0.0 Co e

1 2 3 4 5 6 7 8 9
1: miR-1; 2: miR-20; 3: miR-34a; 4: miR-34b-5p; 5:
miR-34c; 6: miR-106a; 7: miR-133a; 8: miR-302; 9: miR-
449, T EXTIRLALE, P<0.05
3 HEAHAZLH miRNA BT KFEEL

(n=6, xxs)

X} B 40, OVA 4. miR-34a-mimic-NC 2 &
miR—34a—mimic 41 /) ORMDL3 mRNA % ik & 7 % K
(1.002+0.132), (6.242£0.705), (6.120 £ 0.146)
M (2.810+£0.249), &7 25001, EZRALGITH R
(F =488.606, P =0.000 ). if— MM A LSD—t #;
1, miR-34a—mimic 215 miR-34a-mimic-NC 241 5%,
EZRAEGHFE X (1 =-28.089, P =0.000); [fif OVA
25 miR-34a-mimic-NC 41 b5, 25 BHEIHFE X

miR-34a—mimic 2

4 miR-34a T RiX AL EHIAHTHLR

miR-34a—mimic-NC 2

(HE x 400 )

(1 =0.415, P =0.687 ). FHt, ORMDL3 (¥ /K -2k
A4 miR-34a—mimic J59. WK 5,

Xt B ZH. OVA 4. miR-34a—mimic—-NC 21 M
miR-34a-mimic 41 () ORMDL3 % 1 % ik & 70 3~
(1.001 £0.012), (5.238+0.217 ), (5.481 +0.852)
M (1.983+0.113), &5 2250H0r, ZRAGIHFEX
(F =23.350, P =0.000), if—H WM LSD-t K
%, miR-34a—mimic 205 miR-34a—mimic-NC 20 L5,
ZRA G E L (1=-9.969, P =0.000); ifii OVA
ZH 5 miR-34a-mimic-NC 4 L3, ZRTGiFE L
(1 =0.677, P =0.514). Z5REW], ORMDL3 (1K1
FEIR TP miR—34a—mimic W55 . WA 5.



T E AR R AR o508
N 1) : . :
""" ) 1) =2
6+ = 1 2 3 4 6 D =3
z mm4 - = =+ o4
= ORMDL3 R ST
E, . - :,
[ap] i | —
2 = :
= GAPDH "” 5 —— 1)2)
Z,. 2 - o= |—m—|
0 0 I I

B

A: ORMDL3 mRNA; B: ORMDL3 %51, 1: XfMBZH; 2. OVA 2H; 3: miR-34a-mimic-NC 2H; 4: miR-34a—-mimic 20, 1) 5%} 1A% His,

P <0.05; 2) 5 miR-34a-mimic-NC 2 L4, P <0.05

B 5 &KESKEHLZH ORMDL3 mBNA & A FRixKFELE

2.4 miR-34a—mimic #J#l ASMC i#1#5 ORMDL3

& A K5 52 ASMC 20} 9 % & miR-34a-mimic
8¢ miR-34a-mimic-NC, | 75 X} B 41, miR-34a-
mimic 20 & miR-34a—mimic—-NC ZH ) miR-34a #H X}
F 3k K S 4 9 A (1.004+£0.183 ), (8.315+0.282)
1 (1.002£0.092), &J52250Hr, ZRAGIT R X
(F =1322.616, P =0.000 ), #F—2&H ¥ Fb 5 ] 1L.SD—t
5 56, miR-34a-mimic 2 43 %] 5 XF B 41, miR-34a-
mimic-NC 2[4, ZRAGit2rE L (1 =53271 #
60.389, P =0.000) ; 1fii X} #8241 5 miR-34a—mimic—
NC 41 bhi, ZRTsi2#E L (1=0.024, P=0.981 ),
#H] miR-34a-mimic W miR-34a i R35, WK 6,

X} R ZH . miR-34a-mimic-NC £ & miR-34a-
mimic 21 490 nm T (Y WOEAE 530 R (1.347 £0.132),
(1363 +£0.047) F1 (0.794 +0.053 ), )57 2000, %
SH G E X (F=84.103, P =0.000), #—EH
P FL AT LSD—1 46 5:, miR—34a—mimic £H 43 %15 %] i
ZH Al miR-34a-mimic-NC 41 FLE, ZRA50i2=E X
(t =9.523 fi1 19.675, ¥J P =0.000) ; 1fij %} FE2H 5 miR-
34a-mimic-NC A ILHR, 2H7Tq 155 L (1=0.280,
P =0.785). H1t, miR-34a n[il ASMC 41 490 nm
THBOLE. WK 6.

X} R 4. miR-34a-mimic-NC £ & miR-34a-
mimic ZH (% 4 ffL 35 P € 53 5] R (100.034 +2.582 ),
(100.243 +9.251 )FI( 68.982 + 13.243 )% , 2 )5 22537
FEFAEGFR L (F =44.785, P =0.000 ), #E—HH

W3 L3 LSD—t 4 36:, miR—34a—mimic 2043 515 % I8
ZH Al miR-34a-mimic-NC 4 LA, ZRAS I FE L
(t =5.637 F14.740, ¥J P =0.000) ; ifi %} 4 5 miR—
34a-mimic-NC 4 H#2, ZRA5H#E L (1=0.053,
P =0.959), 45HFW], miR-34a a#HH ASMC 4060
g SN

FE 55 37 19 ASMC ", X BB 40 | miR-34a—mimic—
NC 20 & miR-34a-mimic £ ) ORMDL3 mRNA 3 ik
K 4y Bk (0998 £0.123 ), (1.131+0.082) F
(0232+0.101), &I 208, ERA%IT¥EX
(F =2328.823, P =0.000 ), #— LM LL#H] LSD-t
K 5%, miR-34a-mimic 414351 5 XF B2 FT miR-34a-
mimic-NC 20 03, 2255 A G155 L (¢ =11.789 Fi
16.927, ] P =0.000 ) ; 1fi X} #2055 miR-34a-mimic—
NC A 1A, ZRIegitra s (1=2.204, P =0.052),
i, miR-34a A LAHNH] ASMC (385E G T, I T
ORMDL3 BRIk WK 7,

TEREFR) ASMC 1, XTHRZ] . miR-34a-mimic—-NC
2H % miR—34a—mimic Z1# ORMDL3 & 12235 7K 43 31
g (1.001 +0.032).(1.014 £0.053 ) Al (0.254 +0.006 ),
L7 Z 0, E5A G 8 X (F=876.739,
P =0.000 ), i — & P W kb 8 H LSD—t K %, miR-
34a—mimic ZH 53 55 X%} B 2H Fil miR—34a—-mimic—NC £H
A, ZRAGIHE X (1=56.201 Fi134.902, ¥
P =0.000); i % B 20 5 miR-34a—mimic-NC 4 b
B, ZRAEGIHFEX (1=0514, P=0.618), %
FW], miR-34a A LIHNH] ASMC (BGFTEYE, I
ORMDL3 J:R ) Feik., WE 7,

- 10 -
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101 0 7 50
0 N T 20 O 150

15 8 B (s )

| - ~ 1.5 N

® ) £ 25 100

= 64 =

= R it

=~ < 1.0 + .ESQ

kol ~—

I 4 o F

! R =y

e 50

e = Z

g =05 4
D -
0 I I 0.0 0

A

B

C

1: XE4H; 2. miR-34a—mimic—-NC 2H; 3: miR-34a—mimic 2. + SR L, P <0.05

Bl 6 miR-34a-mimic Ml ASMC 185H (n=6, x+s)
159 e 1.5 9 [ B
=2 [ )
- T s 1 2 3 -
Zz 1.0 o 1.0+ ==
T oo Y W W 5
“q -
a a
= i GAPDH = i
s LE T I ,r
0.0 0.0
A B
1: XHRZH; 2: miR-34a—mimic—NC ZH; 3: miR-34a—mimic 4. T S5%FIRLLEL, P <0.05
E 7 &% ASMC A ORMDL3 mRNA #1%E A&k Kk FE L8
3 T WEREEH . KE5E R, miR-34a 1] = ZFh

ASMC. Y D) R S 1 J2 S AU e i i DGR TR R
XPIZ DRIV N AE 5T 5 2 AL HIT T 5 — AL
AT LI, miR-34a 7] BB ORMDL3 3L 25 3F
Z 54 S0 ASMC jfE. AL TR, £ OVA
PR T /N B S GE 20 miR-34a [ RIA T
o DIFERFST B, miRNA Al H 5K,
Z 5N s PR S E AP WUZ DI RE R IR, miR-
10a AT LL3E 3 P2 LA S DY PIBKCA {2 3E ASMC 145 ¥,
miR-133a 3 i P 1580 ] A4 1L-13, M52 Ras [A]
WL Z IR L A (ras homolog gene family member A,
RhoA ) Wik, JH RhoA WMFEARINGES S 518
WUA IS IR s miR—-1 76 JLPA A= By B vy v a2
A, BFFERDT, T miR-1 A LAE 1 B2 o
H IR ", miR-155 BRI/ IN B 0 1 Xk
A VRSPV LA A A B B O AR R R
OVA IS B/ AE AL miR-1, miR-133a 7 fi
55 LS. RS AE B, miR-34a FiK T
MR, ULIATERENG /NGRS miR-34a ATREHA

YAETRE, AR ARG . (RERE ", L
KoV WLan e sE . A Re . S Ak SHIN % ™ &
B, 25 MR ARRE AH DG FE B TSCT 3l 2 P miR-34a
K-S SRR B, I 2 AR 20 A Y 14 7
FE 1. 5 FRGER -8, AHEMEIR R, Ik
ik miR-34a AJ AR /S BT F-T LZ B S5 0 G 5
FIASMC 9385 . DA 450, miR-34a REGSTEAD
FEUE LR P Y 22 R LT R o, 0] 2 A A Y 1 7R
FE 7

M T kR 38 5, ORMDL3 #% Kk & F T L % i
W I S TR AIF 9, ORMDL3 78 1] 72 16 JL & 8 1 40
GUh IR Y, WS R B,  7E /DN BRI i A A op g gk
ORMDL3, A HEMEENGIEH SRR R, 461
g IRV TR p T o) [ I 5l 2 e A A& U A3 I R
TONCHEVA 25 "" % ¥, ORMDL % i 3 N, 43 4%
ORMDLL1. ORMDL2 } ORMDL3 1E W% Wi 5 3 - 15
JULAH M R Y 1, SR AR IR 22 A A R,
ORMDL3 & Horpige B R R 22 . ARBIFSE 445 28

.11.
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RIYEESE, RIZE OVA IS T, ORMDL3 7R <G44
M Ll SR, % IS T # ik miR-34a 1)
il AR R EAFITEI, miRNA 7] 38 i 40 ] 03
FLES R AR R s, IR A A 9 A= 3
Ui "™, H miRNA 25 450 0 5 & 1) ASMC 34 55
A5 ORMDL3 DIREZE AT 2 7 Y, AWFTe s R
KI, TERANEFREY ASMC A miR-34a 13 335 AT H]
ORMDL3 [k, DL 2SRRI, FERPN SN ASMC
1, ORMDL3 7K -3 miR-34a $0il

ZE bk, it %3k miR-34a A 2% fif 27 /N B
ASMC 53 386 5 A0 40 ) ORMDL3 () & %35 5 3 4h
miR-34a ]| AMSC 40 345E, FF HF#AK AMSC
o ORMDL3 K-, 25530, B 3P U2 D)
fiE S5 B9 N FE L 7T 5 miR-34a 18735 ORMDL3 7K
SEARAEAI I . SR, miR-34a f&75%F ORMDL3 #Hf7
FEVRTE | AR — L IRANE

2 % X #:
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