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miR-34a ER B R /MR P RERGTHIERTR

R ELR eI 7 A

HE BB i miR-34a 781 ME &R/ B Rk g
SPER . ik HEC10 JUNEUWE o as (o A, 30 HUMER
SR FH O B PR N B S B RSN RIS S BSR4
miR-34a FH 77 20 K BAPE X B2 (NC 41) 4% 10 ], 43 31 46T
100 pl AEFEERIK (100 wl BAPEEL YL R 100 ] miR-34a 411
FIBARIR A WRER RIS, T 1 e WE/NRATH
AR MY - TIDE S 0 R S 38 ( ELISA ) A6 /) BRI 55 v B 75 7
H 4 IeE 7K ; qRT-PCR A /N BRI 7 o 1 40 A &
(IL) -6 IL-8 IL-10 IL-35 , 3£ i 4 Jm 2 (1 i (MMP) -2\ MMP-9
K A BE B 23T (VCAM) -1 mRNA AN 223k, W 4H
MOASCAS I b & I CD3 * .CD4* .CD8* T 4ififl & &, &R
/N R miR-34a mRNA KSFE5 2 HALIE (P <0.05) ,
SR X BRALAR EE , miR-34a 410551500 BUG /N AT R 84
FEAR (P <0.05) , ML o BIE B U RR R 1gE WRBERRAR (P <
0.05) , [} IL-6 .IL-8 . IL-10 MMP-2 MMP-9 }% VCAM-1 mR-
NA FRE(P <0.05),1L-35 EFF(P <0.05),CD3* .CD4*/
CD8 * &N (P <0.05), 52 HAXTIRAL(NC &) A e, BRI 20
IL-2 IFN-y /K FRE(P <0.05) , SHRIZH A L, miR-34a 1
il 2H TL-2 . TFN-y KT+ 55 (P <0.05) , miR-34a 11 il 57 2
5 NC 4 LRI A, ZRAGIHEE L (P <0.05) 44
RUZHFN NC B EF LG #E L, &8 miR-34a 755
SRR A R RS M miR-34a F235 IR /N R
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AN 58 4 B R R AL, 259036 7 AL R 22 ff i 3
80% ZEATWISE R . Nz i Btk B R B Bk, R G
B S R IR T A ok — i B B, TR
AT B AR s S AR AR B TR AT S IR
JrHS B ON EEE, TAEMRS BR /N RNA
(microRNA ,miR) 25 T i ik 5 R & R R i 72
Horr miR-34 2 — KR LM miR 5T, FEZF
SR R & TR T, TR I ARRE N R
M RN RE LT, MR EFRE TS,
{5 miR-34 7ELME 8 A Rk F ILRIE . UL, 1%
W5 B AE @ 1L qRT-PCR G 3 0k 48 /1N LA J
I miR-34a [FRIKAKF-, IR AT miR-34 i 55 L2 B
X HE T et A 8 /N B, SO /DN U DR B
PRAE I A5

1 HREHE

1.1 M8 40 H 5 ~6 Y SPF 2 BALB/c /)y
B, BERERS 20 H AR AL 18 ~22 o5 ZWFSE T i 8h )
S Ae ) DR N R EE B sh W18 B 2% S 2 i it
e, BN 1 (OVA) I A 3¢ [ Sigma 23 F, ELISA
&I A 2L R&D 23 Al IR/ L% RNA 46K
7 & ( GenEluteTM Plasma/Serum RNA Purification
Mini Kit) W [ 25 [ Sigma 23 &), i 45 1 520 5E &
PCR i3] & ( QuantiTect Reverse Transcription Kit) Il
F1 36 [ Qiagen 23 ], miR-34a #5704 11 7 JH 4 1
IR A FR A ], NanoDrop 30 436 Y6 B 114 A
2 [E Thermo Fisher Scientific 2y &), ABI 7500 qRT-
PCR M H 32 [# Applied BioSystems 23 7] , ¥t 2041 fd X
W F 2 D 3e & PR /R R B, miR-34a FI A IE ¥
W51y 500 [ A T A TR A BRA A,

1.2 ¥ HERERFE LR 10 RS EX
HRLL, AT 30 H BALB/c /N ERHEAT R AR, dEAE 7 ik
H9:500 wg OVA J& T 10 wl A BRER K BL I OVA ¥
W TES PR R 1 U, IESE T IR, 515 RITIRMK
KL, LL 5% OVA SN G 13 5%, 0. 02 ml/
10 /d, LT U s O B TE ST AR A AR
HERK BRI T SR A 15 mink /) BT
UK 3G T, ¢ Bl 2y S A A R Y
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30 H/NERBEHL A LA miR-34a #0657 41 A B
PEXTHRAL(NC 41)

1.3 FHAE miR-34a JHIF 4. EHEEH )T,
/N R BB K 5T 100 wl miR-34a 371 AR &
VAR, YIFESEZE 25 10 d; NC 2H 78 /)N B 38 i ik o 5
100l BFIPE e 34 Bk ; B AU ZH 25 T 100 wl A= #Eh
Ko

1.4 PMRIGHRERIES T 0455 R E 0
/B 30 min AFT WIME Be 5 SR SEAEAR, R
TR @ BT SRR R 1 ~2 K3 A RIELN
P IL ;2 /. A T A ZIE, @ Wi, 1 431
~3 4552 454 ~10 453 4311 R B, B i, L
A ERTEAL ;2 43 AT S AL ;3 A BRI I,
Bk &I id k.

1.5 1% IgE &l T 95 TARAEAKEUL 2 ml,
MRS B L B R 2 10 ELISA #5 TeE 7K,
TR e BT G UL B R T

1.6 [MiFZ RNA HIRELS qRT-PCR #&ill =]
GenElute™ Plasma/Serum RNA Purification Mini Kit
PR EAAH /N LY B9 5L RNA, R A NanoDrop T
TPOEREHIE B RNA ¥ RN AL, /Ay,
FOAE, A 4l 5 3m i RNA B0 R I Fi ik A6 1 A
i RNA 5234 >R QuantiTect Reverse Transcrip-
tion Kit & EH—4% 5 #b ¢DNA , 2K i miScript SYBR
GreenPCR Kit #47 qRT-PCR #:ll, % U6 1EH
miR-34a N2, % [l GAPDH 1k b & P 7 19
Z a2 722 N IR miR-34a AR AE K T
mRNA [UFHXTRB R, SIYFHE 1,

x1 351953

WA LiE5I19(5'3") T3
miR-34a  CCCGTTCGCACTGTCTAGC GTGCAGGGTCCGAGGT
IL-6 CTGCAGAGACCTTCCATCCAG GTGGTATAGACAGTTGG
IL-8 CATCTTCGTCCGTCCCTGTG ACAGAACCTTCATTGCGGT

IL-10 TGTGAGAATAAAAGCAAG CATTCATGGCCTrGTAGACACC

GCAGTG

IL-35 CATCTGGCGTCTACACTGCT ACTGAGGTGGTTTAGGAGGGC
GCTGAA AAGGG

MMP-2  CGTGGATCCTATGGGGCCTC GCGGAATTCACTCGCTGGACA
TCCTG TCAGGG

MMP-9  CCTTTTGAGGGCGACCTCCAAG
VCAM-1 GATAGACAGCCCACTAAACG TGGAGCCAAACACTTGAC

U6 CTCGCTTCGGCAGCACA AACGCTTCACGAATTTGCGT
GAPDH  CAAGGTCATCCATGACAACTTTG GTCCACCACCCTGTTGCTGTAG

CTGGATGACGATGTCTGCGT

1.7 HRNMAEMEN CD3* . CD4* .CD8* T ¢k
FTix THERIGEEILESKM T FROEICREFER

FRIKIM 2 ml, & WE TIA 50 wl 4, PR35 TR
5], EEGERE 15 min S5 0.5 ml 3 I 750 B8O i B
10 min J5HIA 250 wl PBS, 1 & 4 (A hric 5w/
FEHL CD45-FITC/CD3-PCS/CD4-RD1/CD8-ECD 5
wl,CD45 * %17, 4387 CD3* .CD4* .CD8* T ik [ 4H
[ Sz

1.8 Western blot &l £ & fEZH 4 F1 IL-2  IFN-y
RiE  HAUDRBFRA LU A2 EE AR
J& AR A SRR PGHIR S BB O HLE R T
T, TCETE 75 °C /KIS 10 min {2 A28 PE 5 A
FEALT RIS pg B AT LIRSS . BB A%
3| PVDF JE TBS 320 10 min, J2 & PBS ik, 5
min/ ¥, A 1 $1 IL-2 IFN-y Hii& (1 : 1 000) 3 F
W, JE A 2 HUBUAR i S AW bR i P e 1eG,
(1:1000)%58uhk, B A ECL TAE®R, Kl | i
AR IR RGN BT A5 T RO B ST T 04T
B-actin fE RN Z,

1.9 SitZ4IE N SPSS 22.0 Gt #F4i it
SRR BAE, DL v £ s RoniHa vkl SR A K50,
2 1) 2 S5 L ASOR FH B R 2R 5 25 40 s, P L3R
FH LSD-t #3565, LA P <0. 05 AZESAH G FE X,

2 #HR

2.1 FBAMRERESLLE S5 Ax AL,
BRI PF 5338 N (P <0. 05) , miR-34a 1 il 71 28 ] B2
A& T2 A IRZ, (H B 8T NC 4 (P <
0.05),NC il SR 227 Rait#E XL (P >
0.05), W1,

1

0 * *#
ol T T
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Z 4T

510
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VL]

FENIRA BN miR-34aWiHIFI4 NCAH
1 FBAHEMNBERITES
o X B4 AL, " P <0. 05 SRR 4. P <0. 05

2.2 FAMTE IGE KFE 525 (AR IR L, B
ZH I3 IgE KSEBE (P <0.05) , miR-34a #171314H
MREAR, 58 T a5 X IR 4L, K F NC 4H (P <
0.05),NC I 5HEAP2F G FEL(P >
0.05), WK 2,
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FEM A B4 miR-34afliIFI4 NCA

2 FAMFE IgE KF
Has xR e . * P <0. 05 ; 54 L. * P <0. 05

2.3 RVRAXREETF mRNA RixER SEEHR
ZHAR L, B ZH 106 11-8 \IL-10 , MMP-2 MMP-9 &
VCAM-1 mRNA #4 i1 (P <0.05),1L-35 F[& (P <
0.05) , SHAIZH AL L, miR-34a #7714 1L-6 . 1L-8
IL-10 ,MMP-2 . MMP-9 % VCAM-1 mRNA F[&, {H
miR-34a |7 4% F NC 41 (P <0.05),1L-35 |
Tt A0 miR-34a P72 % F NC 41 (P <0.05) ,NC
H G 22 7 oG (P >0.05) , WK 2,

F2 BAXKEEF mRNA RiXER (x +5,ng/ml)

TiH 23 [ IR A AL miR-34a I FI4 NC 4

IL-6 0.997 £0.021 2.107 £0.103 * 1.305 £0.027 *** 2,086 +0.089 *
IL-8 1.003 £0.025 2.207 £0.112* 1.362 £0.031 *** 2,193 £0.092 *
IL-10 0.983+0.023 1.869 +0.098 * 1.294 +0.027 *** 1.904 +0.083 *
IL-35  0.994£0.026 0.267 £0.006 * 0.867 £0.017 **¢ 0.254 +0.005 *
MMP-2  1.009 £0.024 2.561 +0.121* 1.407 £0.036 ** 2,607 +0.126 *
MMP-9  0.978 £0.017 2.392+0.119* 1.383 £0.034 ** 2,405 +0.022 *
VCAM-1 0.967 £0.015 2.084 +0.105 " 1.347 +0.024 *** 2,104 +0. 106 *

5os (Ot IRALE S * P <0. 05 SHORIAL LES . P <0.05; 5 NC 41 L.
&p<0.05

2.4 HZA/MNR CD3* . CD4* . CDS* T HEKIE
Has s A, A4 CD3* . CD4*  CD4 "/
CD8* T K, 5 B A 40 A b, miR-34a 1)) il 7] 41
CD3* .CD4* .CD4*/CD8 * i1, {H miR-34a 17l 5
HE T NC (P <0.05) ,NC 4 5HRIH TCEF (P
>0.05), W33 KE3 4,

2.5 Western blot #&ill & H/NNREFFEHLAF IL-
2 IFN-y RiE 525 EXTHRALHI b, AR A 112
IFN-y 7K FRE(P <0.05) , SARIZHAH I, miR-34a
PR ZH 1L-2  IFN-y ZK-F-F+ i, miR-34a #0057 20
=T NCH(P<0.05),BERIA 5 NC A2 5A
Gt E L (P<0.05), W#E4 [#5,

3 itig

IR S AR R R T RS R SR
JEPE P AR SRR R e, i TgE A R
Joie e e e RN 2B M PR 5 S e Bk 0 48 i 52 B
PRI A 45 22 T R A R M), ik PR 360k S iy R
S BLAIL A O E B 1 A 5E 42 8 B 9 4, microR-
NAs B—ZKEL 19 ~23 nt AIES S RNA 731,
B AR, K2 (A Y2 VR s DI RE A 2 W i 48
sk, AT SR EL ] mRNA BN 5| ST R A
M (RISC) B mRNA Sl BHLATH B S5 1Y 4%,
Z: 55 Z Tl 20 MBS 5L A6 R O T A 2 AR L
;F%LHJ .

miR-34 J& T — 2R AEM ZL 3P b 3z 431 1
FEAESF miRNA %%, miR-34a & T 1p36. 22, AT A
I miR-34a 7E 8 A8 Iy MM T R EEAER

®3 KE/NME CD3* .CD4* .CD8* T MEIFRIE (v £5,% )

WiH S RO eS| miR-34a 7141 NG 26

CD3+ 66.231 +5.233 52.148 £5.033 " 60.324 +5.371 **¢ 51.876 +4.907 *
CD4* 36.622 +3.212 29.363 £2.187 33.687 £3.204 *#¢ 30.542 +2.864 "
CD4*/CD8* 1.870 0. 112 1.215 0.102 1.591 £0.119 *#¢ 1.257 0.114*

Hoas B R * P <0.05; SHEIZH AP <0. 05,5 NC 4 H#e . P <0.05
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B4 ZFARKARARULERKERE x20
A ZS XA B AL ComiR-34a MG, D.NC 20 ;1. 441 CD3 * ik ;2. 441 CD4* CD8 * Fik il

x4 HBHNRMFD IL-2 IFN-y KFE (2 £5)

451 n IL-2(ng/L) IFN-y(ng/L)

25 FO IR 10 11.44 +2.05 45.13+7.16
] 10 6.25+1.21" 36.16 +4.97
miR-34a HIF 10 9.05 £0.46 * "¢ 40.67 £3.01 *#&
NC 10 6.11+1.45" 37.46 +3.67 "
Fia 33.110 6.424

P <0.001 0.001 3

5os FOu IRALE S * P <0.05; SHORA LES. P <0.05; 5 NC 41 L.
&p<0.05
BRI BOUA miR-34adBIFIZH NCAL

IFN-y

IL-2

B-actin
Es5 FHMREFEHALF IL2 IFN-y FKik

Solberg et al ! BFSY 7% miR-34s( miR-34¢-5p . miR-
34b-5p ) 1ERE i 4 1 SO L B A R Y SR
FE T, ZFGERH OVA 15 b 5 5 /IR,
ANERI R I B B8 B AN B | B A 10003
BOHA S KT 5 50, UL SRR S, Bl i it
qRT-PCR K/ ELAM & 1l miR-34a (235K, 4%
RN, 52 PO RN R, BERLZH N B

miR-34a A RIBAKFH M (P <0.05) ., #2758 miR-
34a M[HES 5 i B B % 0 B AR, fh T Il P
tE B AETE KRR S M 2 3K AU microRNAs , #1 J&] 1L
A POEARAS i1 qRT-PCR G 45 S 5 P A B
B AR BAEAR, iR &, T o — S50
5Pk miR-34a X/ B oPE 5 R BT VR it
TR RS PE miR-34a $01500 S A 2551 19 B X
HEP % ST/ e BME B 4% 1 S TP Ak T I PR A
ARAIBEE O, 45 9 BN, miR-34a MG T7 i L
P B R AL/ B I ACRE IR DT 43 8 3 T B, (IR A8
HAEETE AN B4 (P <0.05), #HFKREE
ARSE LI A LI 1gE K A5 3 R AU 2 1 i
IgE /K340 (P < 0.05) , miR-34a 4141 3 4 ] %
% B F2s X IR4L (P <0.05) , Il TgE T+
SEIROE  FA TT  B ask BD REO AE
Tgl 5 A0 K200 it | 8 R P e 440 e 6 3 T A . <2 1Ak &
B AT EERE D, BEAERY BR 114
Je L2 FE AT A0 5 4% v ke 31 G PR A9 4 TFN-
v SR UATT VA 231G sk PR A T R R
M )R8 i R S R 2B Y IFN-y T
Vil IZIFFEF I H] miR-34a 263K 0] 47 S R 75 T
PEGIE TN, HERE I A2 2ok SOV B 4% T s 1Y) 3 2
fiE, IZAFFEFR AR /N AR R - 1L-6 \1L-8 | 1L-
10 MMP-2 MMP-9 &% VCAM-1 mRNA Fi#, #14¢ A
T IL-35 B, 767 57 miR-34a 401 50 J5 0536 5% 1
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Study on the expression and therapeutic effect of

miR-34a in mice with allergic rhinitis
Xie Weiwei, Lin Xiulian, Long Qi, Meng Guang, Liu Shuo
(Dept of Otorhinolaryngology Head and Neck Surgery ,Affiliated to Xiangya Medical College,
Central South University, Haikou Hospital, Haikou 570208)

Abstract Objective To investigate the expression and therapeutic effects of miR-34a in mice with allergic rhini-
tis. Methods 10 mice were selected as blank control group, and 30 mice were used to construct mouse allergic
rhinitis model with ovalbumin. They were randomly divided into model group, miR-34a inhibitor group and negative
control group (NC group) with 10 cases each. 100 pl of physiological saline, 100 pl of negative transfection plas-
mid, and 100 pl of miR-34a inhibitor carrier mixed solution were injected into the tail vein respectively. The be-
havioral changes of mice after 1 week of intervention were observed ; ELISA was used to detect the level of ovalbu-
min-specific Igk in mouse serum; qRT-PCR was used to detect interleukin (IL)-6, IL-8, IL-10, and IL-35, the
relative expression of matrix metalloproteinase( MMP) -2, MMP-9 and vascular cell adhesion molecule( VCAM) -1
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SETD2 £ 5 E MM E PRI FRIERITEE TG 2y

BRI, X 2R, A

WE BHM BREAEA T BE (SETD2) 176 5 % B
AN (ccRCC) A 38 K ) BB 5 15 RS2 i, g ]
RERIRIEHLE], AiE  MAMIR 56 B A T R 508 1 (TCGA)
R ccRCC B 10 35 R 28 A5 B9 4 3% 20 500908 s PR 4
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mRNA. The content of CD3*, CD4 ", CD8* T cells in peripheral blood was detected by flow cytometry. Results
The serum level of miR-34a mRNA in model mice was significantly higher than that in the blank group (P <
0.05). Compared with the negative control group, the total behavioral score of mice after miR-34a inhibitor inter-
vention was significantly reduced (P <0.05). The concentration of ovalbumin-specific Igk was significantly re-
duced (P <0.05), while IL-6, IL-8, IL-10, MMP-2, MMP-9 and VCAM-1 mRNA were significantly reduced ( P
<0.05), IL-35 increased significantly (P <0.05), and CD3", CD4"/CD8 " increased significantly ( P <
0.05). Compared with the blank control group, the levels of IL-2 and IFN-y in the model group decreased (P <
0.05) ; compared with the model group, the levels of IL-2 and IFN-y in the miR-34a inhibitor group and NC group
increased (P <0.05) ; those indexes of miR-34a inhibitor group and NC group were compared ,and there were sta-
tistically significant differences( P <0.05) ; there was no difference between the model group and NC group. Con-
clusion miR-34a is highly expressed in mice with allergic rhinitis. Inhibition of miR-34a expression can signifi-
cantly reduce the symptoms and inflammation of model mice, and improve immune function.
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