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(FZ] HmY g ish k& 5 (pulmonary hypertension, PH) JCEUiZH 4L microRNA (miRNA) 3235 , 9120 il
W22 535K 1 microRNA JHEHOSER , Jiik 4 ~5 b @Rt SPF 2% SD KB 20 H, M4 & 90 ~ 110 g, 5 Pl
SIS AR (n = 10) FIXFIRA (n =10) o SR FIEAEEATA 305 3h K-S0 ik 53 T A LA JE ST A2 [l A 4 i 28
Jiti B ke A, o BRARA TR TR, |7 22 ) A5 43 T B sl Jk v s R BRBSE Y . 12 J 5, BBOR BRI R i 41 21, 38 FH} microRNA
FEIR TS R - 4 AN BB 2 R BRUBT 20 20 microRNA (125 5-PE 3R 35 . 42 Ff} Miranda , TargetScan , PicTar {47 U 1] g 4
PRHIE IR, SEAY E B PCR 03iF miR-98 \miR-130b Fll miR-127 25/ 351k, 450 SERMBINKE (mPAP) ifizh ik i s i
By (MT% ) BA7 0 2 MR R4 % (RVHL) 248 8 55 X B 41 (P <0. 01) , microRNA S5 Fy 25 R 48R : 5 X RAIH LL, 7250
BT 42 25500 2 U8 %) miRNA 4 30 4 ( miR-122 .miR-130b .miR-146b %) , B & F 1 miRNA A 7 4~ ( miR-382 ,
miR-192 miR-29¢ %) ,RT-PCR Z5 R 5N 25 R — 8, 2518 microRNA 16 72 [n] 45 43 i 54 il 3 ik o e K B b SR ik A AE 22
5+, microRNA W] 585 5 Jiti g ik 2 H K BRI Il 4 1 244

[Xgm]  Mishlke H s microRNA ; fiti i 48 F 44
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A preliminary analysis of microRNA expression profiles in pulmonary tissues of rats

with left-to-right shunt pulmonary hypertension
Lu Rongxin, Zhong Qianjin ( Department of Cardiovascular Surgery, Research Institute of Surgery, Daping Hospital, Third Military
Medical University, Chongqing, 400042, China)

[ Abstract | Objective To investigate the differential expressions of microRNAs (miRNAs) in pulmona-
ry tissues of rats with advanced pulmonary hypertension ( PH), and to predict the target genes regulating
miRNA differential expressions. Methods Twenty male SD rats (age 4 — 5 weeks and weight 95 - 110 ¢)
were randomly divided into a shunt group and a control group with 10 rats of each group. The rats of the shunt
group were treated with right common carotid artery-external jugular vein shunt to establish the rat models of
left-to-right shunt PH, while the rats of the control group were given sham operation. The miRNA differential
expressions in the pulmonary tissues that were collected from the two groups at 12 weeks after operation were
examined by miRNA microarray. The target regulating genes were predicted by software such as miRanda,
TargetScan and PicTar. Quantitative real-time PCR was applied to confirm the expressions of miR-98, miR-
130b and miR-127. Results Mean pulmonary arterial pressure ( mPAP), percentage of pulmonary artery
media thickness (MT% ) and right ventricular hypertrophy index ( RVHI) were significantly higher in the shunt
group than in the control group (P <0.01). The miRNA microarray results showed that 37 microRNAs were
differentially expressed in the shunt group including 30 upregulated miRNAs (miR-122, miR-130b and miR-
146b, etc. ) and 7 downregulated miRNAs ( miR-382, miR-192 and miR-29c, etc. ) as compared with those in
the control group. The RT-PCR results were in agreement with the microarray results. Conclusion There are
differential expressions of miRNAs in pulmonary tissues of rats with left-to-right shunt pulmonary hypertension.
These differentially expressed miRNAs may be involved in the pulmonary vessel reconstruction of PAH.
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fifi 3 ik 155 J& ( pulmonary hypertension , PH ) J& /¢ [1]
A 53 I B S KA O SR DL I A , PH BT W™
MBS o PH IR UL S 3h ke e 21 BE
J1HE0 | Bl 1 % B8 44 ( pulmonary vascular remodeling,
PVR) JEAE IAS T 8 A8 A 7 AR /)N 3 Jok DA ek 7
SR ERLI R, T PVR J2 PH B9 28 LA . A4 Wi il
B VCRE P T A P 0 P R 0 P - T LA L L i 2T 4
MBS ) Y925 T PH 19 PVR, Qfifi 5l ik I
Bz AL RERR AT | v J2 -1 LA ik B B 5 T 2 40
IRV SO A 5t B M AR A o e A U AL PH A R
RS SR 1M A8 BEL 2 43 sh 81 2R A , 1M A8 PN e 4
MLCVEC) 32451, IfiL 87 PN IS 1) ) 68 1 56 B 1 52 BRI R,
A PVRIE i E A e % PH I &5 %
o REWFIEAIN, 700 L R GE h A7 78 e 2o 45 5 1
() miRNAs , B8 750 WILZ0 L | 1078 P B2 40 A | il %8 -1
Ve LI 5 B BEAS AR L ASBIF ST I T R
FR 7 [ A5 53 it ALt 3 K s R BRI ZH 2 rp S gk
(1) microRNA JF- i 47§ K& KL 4] 25 43 B, Sy Jili 3 ok v
JERBIT 6 S Bp B B

1 HRSH®

1.1 ARES AR RS ER IR G E S

4 ~5 JE A I SPF g% SD K BRL 20 H, MR &k 90 ~
110 g( 5 =225 K 2% R B B2 Bt 7 SR AN BB 53 i 52 56 3h 9 vh s
L) o B HERSR | UG, 58 AR HL A 4 8 A R R A
SR (n=10) FIX IR (n =10) . T REARATES R 12 b,
19 I3 5, Y 22 i ORI , 90350 1 R 010 1, e 3 98 B0 Bk R 3 o1
BRIk ,4-0 A 2R 25 FLA0 A Bl bk 9 30 O 3, I 85 B BEL KT S0 0 0, T
HOIREEFLE LT 0.5 em ZhYIWr80R bk, &5 L o0 i ko
A LA LT a0 i, B B O o 45 L L 0.5 em 4b
VIS Ik , 2 IR 450 107 vk A S B4, 2 51 51
Rk s s B, SRSk B TEE 1,80 4
L 22 B 5 HL I E ,40% T R AN P SN K, i 0 i T B
ARSIk L, S5 FL I , FF R0 A, vT LA S A4 i A B
U A . X PR AN 7 B 20 Bl K R S 40 ik, S 2
Fxt BB FH 40% IF R ehbiig 1 .

1.2 HishhkE A n &

ARG 12 J7, G K EIITETE 1% [ 1 2 9017 1 1 BRI
FHDU R S48 53 B 28 Ao S0 Dk \_E s &R Dk A0 s A 0 28 ZE il
Bl , 18 3 3 4 0 ) B AZ B AN AR BRAE AN, ST S Bl Ik HE
{8, - Ge it -2t sh ik & J1{E (mPAP)

1.3 HE & &< FRBEHenE
FEOR SUA FIZNE 173 W RARAT, B RS R Rm,

BSUA T e v 2 e Y T YR [ 5, 22 K T U A S A S
) HE G5 )5 T 400 15065 T L% 25 Y il 3 ik i 1 25
P, SERUIRA O (RV) O ME (LY +SP) , &
T EFra, A OEEERE(RVHL) =RV/(LV +8P)
1.4 PESIRE BT A

rhEEBkE U EARAE 50 ~200 wm Z MRSk, M4 4
JIREJEE 32 Sy A i g 2 81 P 58 I 2 ) A R B, BE ML = %2 /0 10
HerP I B K LA il 4 R B (MT) (54848 (ED) A 43 Lt
(MT = 2 x MT/ED x 100% ) "' 53R HP 294
1.5 KRAMALE RNA IR

57 18 Trizol 1 1 AR BUEL RNA, 8410 66 8 40 31
DU 1< 230,260 F1280 nm 9 50:% {8, 5 2 A% 5 RNA 1)
RE R, P SR B AR SE A R PR TR f L RNA i 288
FI18S (LM, T4l RNA Sl K e 4k
1.6 microRNA % 5 =%

H AL 5T 2N W SR AL A Affymetrix miRNA &S F, AR 4R B
RNA [ i, 43 A A ATP mix Tris - CL, 45 AH W 04 76 B
oA, il 4 poly (A) i & Mix, I FHAE )41 R AR iC microRNA,
¥4 Poly(A) Tailing Mix #:#% 2 RNA/ATP mix TrisCl {E &4,
BL B AT K RS AN A IR IC T 1Y miRNA (AR i, 285007
WD R IT S E T A, 48 °CL60 r/min JiE 2% 28
16 h, 283225 UG, WA 2238 W, 1A 100wl Array Holding Buff-
er, FTIF GCOS 1A, AT B4R B, A 454 At R Y Barcode,
#E#% Fluidics Station, iz 47 Prime, 7£ Fluidics % i #E 7, &
Experiment Name B[l FS450_0003 , H2 4} it A~ 2k B4 [6] 36 £ 40 Iy
ff] Protocol , fi 51247, FF4f s H Vs ve e 4, 128 i LuxScanl0K/ A
LI A2 WOL A AL ( CapitalBio 24 ) HEAT & v H 4. R
LuxScan3. OGS BT 0T 8 IS AT 4387, d Je 1 Signifi-
cance Analysis of Microarrays $X{4: SAM version 2. 1 Pk 25 7%
IKFEA
1.7  RT-PCR BiE % $e & B T

PEIUI L 2L RNA J5 A 91t o 30 7 S 3] 4 7 o
4 ¢DNA, 5 #8 SYBR PremixEx Taq 138 W B4R AR ke, -8 56
[l MX3000P PCR {47414, (i A 519 3% 1, O S IRIK
RGBT, RO 5K 94 CAEME30 5,65 CIRA 30 s,
72 CHEAH 20 s, 3 40 DRI, FEDFEAML 3 DAL, B HHE
FH 27BN RA TS B 22 RAT R SR A WIAE B2 W 7
1% 18 | TargetScan , PicTar il miRanda %5 T 3 [A] 7 0 % {1 X
miR-98 .miR-130b F1 miR-127 JEATHEEEA A B0 . S 1
PR 22, Pk 2 /0t A 2 AN TN 8k 24 v i 22 IR Dy 0T g
R BEA
1.8 “%itsxsix

SO B SR DA S 06 2 A o (/% FR A AR k(27 5 o i PCR
ZEIRPL2 TN, THRYERL & 25 2R, R SPSS
11. 0 Gt 3R 45 21 I LE AR F ¢ K.
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#*1 miR-130b miR-127 1 miR-98 £} Real-time RT-PCR 3|4

BRI SIS —3")
miR-130b

GTCGTATCCAGTGCAGGGTCCGAGGTAT-
TCGCACTGGATACGACATGCCC

1E S5 . GTGCAGGGTCCGAGGT
JZ 55 . CGCAGTGCAATGATGAAAGG

WEERG 1Y)

Real-time PCR 5|4

miR-127

GTCGTATCCAGTGCAGGGTCCGAGGTAT-
TCGCACTGGATACGACAGCCAA

IE X5 : GTGCAGGGTCCGAGGT

JZ A . TCGGATCCGTCTGAGCTTG

W T 1)

Real-time PCR 5|4

miR-98

GTCGTATCCAGTGCAGGGTCCGAGGTAT-
TCGCACTGGATACGACAACAAT

iE X4 : GTGCAGGGTCCGAGGT

JZ X4k : CGCCGTGAGGTAGTAAGTTGTAT

WEERG Y

Real-time PCR 5|4

U6 ( AH3)
Real-time PCR 3|4 iE X4 : CTCGCTTCGGCAGCACA

JZ 55 . AACGCTTCACGAATTTGCGT

<0.671% 1538 37 74 22 5+ RIK M miRNA, Horh 70y 20 rh R ik
AR miRNA 7 30 45 (435120 : miR-122 .miR-130b ,miR-146b .
miR-146a .miR-125b miR-181d , miR-98 ,\miR-378 , miR-193  miR-
181a, miR-148b-3p . miR-674-5p ., miR-330 , miR-181b , miR449a
miR-30c-1-star, miR-184 | miR-760-3p , miR-383 |, miR-423 | miR-
181a-star, miR-125a-3p , miR-30¢-2-star , miR-500 , miR-106b-sta
miR-150 . miR-181¢ , miR-350 . miR-138 . miR488 ) , F2 ik F IH 1Y
miRNA & 7 4~ (miR-382 ,miR-192 \miR-29¢ . miR-541 ,miR-379 |
miR-127 \miR-217) , X 4& miRNA F] 5815 K B 1) A4 43 i 2 i
Bk B R R4 T AR
2.4 RT-PCR EELR &R
H SR g R 22 5 R 8 3 Y miRNA i — 25 R ] RT-

PCR K, 25258 5 miRNA B R 5 R B AM S (£ 3) , #8
miRNA S8 745 2 B 1E 0 S5z e 73 3AT 26 A0S I8 20 O Bl il 4 42
miRNA Y352 R,

#®3 A5 PCR KIS EFRE miRNA FIERLELER

2 HR

2.1 &« k& mPAP RVHI MT #9 rbix
SrARSE 12 JE 43T 4H K B mPAP (RVHI MT £ 8] & &5 T
X2 (P <0.01) , WL3 2,

R2 BEIBKEEX RIS N FE RO BiEh Bk EREL

(n=10, x £s)
215 mPAP(mmHg) RVHI MT(% )
XfHRZH 10.70 +1.70 0.30 +0.03 28.90 +2.37
Syl 20.50 +2.17° 0.39 +0.03? 52.30 +5. 12°

a: P<0.01,5 2@ b4z

2.2 HE %¢&

IIURARSE 12 J&, AU SRR EE, Jili /N 30 bk N Bz 4 -
JULZR L8 A B A, A8 P M 2T A Al 19 JRE , v AL TS, 4 e e 4,
P ZE ARSI (B 1) o

&

i
.
2
. .y

;: 3 A \‘\“ 5 e

45 L el

~ - | e P
PO o S A T

g . SX P als <

A3 RRLA B A o) A IR B B Bk & R4

E1 KBRARARE 12 A5 RAM/NSHERFSFNE
(Masson x400)

2.3 ARZAZR % RNA RIRAG A e 45 R

38 32 R A4 BE T i 2 4R RNA o 00 47 4G 0 42
:D(260)/D(280) =1.80;RNA &g =15 Mg;é{%Eﬁ%/}[\‘f&Fﬂs‘f
PRI, RNA A it L UK 4% 75 5 BB, 285+ 18S rRNA 457 12 3
2: 1, TR FRAF A miRNA G5 SEI0 2R o X 3 Ik 241 FdT R 40
o' miRNAs 2% 3k 3 B088 dF 47 40 b7, B 22 5 Ll > 1.5 fF ok

miRNA £ ) W R PCR %%

miR-130b 2.020 1.648

miR-127 0.299 0.084

miR-98 1.776 2.016
3 g

microRNA ( miRNA ) 22— N E M K/ R 22 4>
LA RAESIS RNA 707 Fe b fb i B AR
SPPE 38 ) B A DG C i U] SR ) R B 37 A R X
(3"UTR) A HE AL o5, DA T 417 6 24 A% 28 11 3 25 BT ( mR-
NA) AR AN (50) e d L e RO e &
i 2y ok v R B S 2 R A XU, 6 S0 R i 3 fik
1o R AR (AR AR 22 5 KM 0 ko 18 2 2 25 7 R L
23, A S Bili 3l ik e Fe 15 5 B Ry 56 K 0 o A5 A
G I ARE " E S R UG o ASHIESYE A R
Bl KRS A R DK -G A ST A ) A T 2 i 20 Bk v R
KRB, AR [ 342 3 2ok 20 K 43 U 18 [ Jf
il 7 )| N (IR i 1 A = A RN ) ) T = A S
A VRARE L B 2 Ko B 274G I 2 B 43V 40K BRLF
Yl st bk e 77 S v T R A, HoA O I R R it
Bl VK S PG T PR A A R T A i oI O 4
Gy

miRNA 3 i /- G & B 403G 58 L 4k A
T2 VKRB W R R N A S SR 2 %
MY B, miRNA E U B O LB R (O LR S8 45 7
WA 2 E5E 0" o e XA A 2 RS AL
il 5 1 A2 1 it 20 ok v He K BRI 20 20 miRNA 2% 3K 33 1) 4F
FEHRIN,2 BHIL 5 R 1 b 3 ik v e oK R 4 21
A L[] 26 35 19 5 B9 miRNA, A 3 7] 26 3k B K 1Y
miRNA , [A] i A &5 53 miRNA R4 PH K RS
HAUP R EFRIK, 7 miRNA HERFH 50805 5 PH
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R E b S e 2Rk, X b 22 5 AT g 5[] Ml i
AT S A LA 5

iz miRNA S # R % PH K R 41 40 rp 22
S IA R miRNA  Hrb s 635 19 miRNA A5 30 > 1%
FEIEM miRNA 7 A, F A7 T3 12 36 PR S0 4 Xk 2
SEPEFRIA N miRNA -7 A Y5 B2 br , R
O35 AR miRNA v G855 il sh ik I8 i, F-adF
— iz ] RT-PCR $ A X H GG 3E , DTG FEAIK 1588 B
TEAS H B0 A BH A 5 R S0 50 i 22, ¢ B miR-98 | miR-
130b 7 52 56 41 A BT 41 23 rp (1) 6 3k w8 1 6 B4, i
miR-127 7£ 5200 41 K BT 40 i S SR AR T X B4,
iR g5 R —3, — e R LUl gk R ] Sk
it 2 ik ey s e — O S g i AL P8 84 B P A 9 i e
9, AV it o 265 4% B R ) B AT A s 3 o) s 3 ok e
FIE R IR IR T %K 1 4 % TGF | bel2 45
miR-130b F#IILR , TGF 78 fifi 2 ik & e K BT 41 2
()25 K 15 B 38, 4] TGF (% 22 3k BeAG 250 il i
Sk FERIE " o bel-2 F1 bax 7€ Jifi 2h ik &5 7 fili 21
2 A FIk B bel-2 Al bax HOE A EIH, M4 %
HEHR, bel-2/bax L AE 2% 5 0] BE A& K B ZE 1) 4 40 Uik
PH IR AHLA 22— 0 Yang 2 (9B 58 R B4R
WE A (Trxl) I8 miR-98 131k, BFx miR-98 7T LU
B A Bk E Ang 5T 0.0 L0 MR S, SR BH A
JEPE ) miR-98 1] LUA S8 800 2 FH 1900 ILAE R 3%
o EAMEBETENY FUIMAT Sk T (Ang 1) 715
A5 T sl ik e e 2Rk I B v L HLRTRES S sh
Jok A B3 T R A O S R A T i o 35 DR 0000 2 10
— RN E (ET-1) 2 miR-98 [ f ZHEE LA | i)
BEAE O SE > 20 . A iz 26 ET-1 2 —Fh N IRIER £
JUR, FT AR S0 i ot A5 UAC AR , P R 200 i - FTLEE L 3
FAFNEF LA, N B R A2 AR FE B = 36097 il 0 ik = e 1)
BT EYME B 2FrHr 2 miRNA WF 58 0 i 224
AR 7, miRNA 7E il 3h ik i & Hp i B VR I BLH, A
fRpiE— 25 1 SE B B0IE

gE LTI, ARBEAY R BLS IR R KR4 2 L,
microRNA 7E 72 [1] 47 43 It 754 il 3 Jhk w8 e K Bl ity 4 43 v
FEAE IR 22 5 3658, 0 F 22 5 1 33k T R 5 il 3l ik s
FEHITE B A 5%, iR 84 i — 25 1F 5% microRNA 7£ fifi
Sl bk i FEE B H VR ML 4 A5 B 1 B Al 35040 14 A
Rl 122 FPE SRS miRNA A 15— 5%
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