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FE . BH9 858 miR-29b %o w25 fIE B0 /N SURF IR oo IEL 36 12 B f) 52 00 B HCPT RE AL . 5 3% K C57/BL6 /)N
BUBEHIL 4Ry I AR B2 ( Con 4) (RIAR IR EAL (HF 41) | 1E# 1K £ +miR-29b 6 B4 ( Con+shRNA 41) (IEH X
£ +miR-29b M1 FI4L ( Con+antago 4 ) . &5 JE KB +miR-29b 1] ) %) B2 ( HF +shRNA 41) | & 510 +miR-29b 1
il 4L ( HF +antago 2H) , 8 J&J5 2 2% ik S IR B B, RT-qPCR Kz miR-29b  JTEKIH 5 & 1 1 (sirtuin-1,
SIRT1) ) mRNA ik, Western blot Kl fiF- ik - AH B EE A A S R H Rk, R 1) SIEFIREAM T, m gk
A 40 I AU E A miR-29b 2635 M5 (P<0.01) . 2) 5 HF+shRNA 2R L, HF +antago 27 125 F1H M s I ] e e
I%, I SIRTT 3B ( P<0. 01) , [ 2 b TG 45 & 85 1 ( sterol response element binding protein 2, SREBP2)
(P<0.01) A1 ¥2 B B 7k — R B0k CoA i8R ( 3-hydroxy-3methylglutaryl CoA reductase, HMGCR) iKW /> (P<
0.01), Z51& = NE R B IAUAE /S BRI 2% AIFAE A miR-29b FEIAIE N, miR-29b 111 771 Py 20 FiF Ik iy JIEL T s it
KR : miR-29b ; [ WA A TUBRIH Y B 1 1
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miR-29b inhibitor reduces cholesterol synthesis of liver in mice

CAI Jun-yan *
( Department of Cardiology, Zhongda Hospital Affiliated to Southeast University, Nanjing 210000, China)

Abstract; Objective To investigate the effects and mechanism of miR-29b on the cholesterol synthesis in the liv-
er of hypercholesterolemia mice. Methods C57/BL6 mice were divided into 6 groups: 10 in control group was
fed with normal diet, 10 in HF group was fed with Paigen diet, 6 in Con+shRNA group, 6 in Con+antago group,
6 in HF+shRNA group and 6 in HF+antago group. The Con+shRNA group and HF+shRNA group were injected
with scrambled shRNA (2.5 mg/kg) ; Con+antago group and HF+antago group were injected with miR-29b an-
tagomir (2.5 mg/kg). Total cholesterol in the plasma and liver was measured after 8 weeks. RT-qPCR was used
to detect expression of miR-29b and SIRTI1. Western blot was used to detect the expression of proteins relating
cholesterol synthesis in the liver. Results 1) Compared with the control group, the HF group showed increased
expression of miR-29b in the plasma and liver. 2) Compared with the HF+shRNA group, the total cholesterol in
the plasma and liver of the HF+antago group decreased. miR-29b antagomir increased SIRT1 mRNA and protein
expression in the liver. Along with elevated SIRT1 expression, SREBP2 mRNA and protein expression were de-

creased. Consistently, the expression of HMGCR was reduced by miR-29b antagomir. Conclusions The expres-
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sion of miR-29b is increased in liver tissue of hypercholesterolemia mice and miR-29b inhibitor can reduce cho-

lesterol synthesis in the liver.
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Fe/NECA R XT 42, 5% miR-29b Xof fIH [ B A 35 11
SR, IR T RERIBILTR , S S BRI 2 6 L 1 5 24 )
PSR

1 RS

1.1 #F

111 SEERsh%.45 H SPF ¢ C57/BL6 I B (1K
itk 20~22 g) (JLat AL SR S EARA PR 2
Hl, B A5 . NO. 201807103)

112 FE2H: SRS 15% 0505, 1. 25% 8
[, 0. 5% RR PR 8 ( b5 48 38 A 4 52 56 sh ) B R A
PR E]) 5 L JC B SR %1 ( scrambled shRNA) |
miR-29b #J1 il 5] ( miR-29b antagomir) (N £ 1 4=
YR AR E] ) 5 S 8 i st ) o i) & L =1 vl
M2 A5 & RNA wip M1 BCA 2 @ m it £ (db
S R S R A R A ) 5 BT Actin Uik
(Santa Cruz Biotechnology 23 F]) ; S ¥t SIRT1 #T ik
( Cell Signaling Technology NEGID! ,ﬁajﬁ SREBP2 #i
& ( AbcamZS H])

1.2 FHiE

12,1 /NRIGI A AR /N R IE KR
H(Con 4 ,n=10) FNEKELH (HF 4,n=10) . IE
HRE +miR-29b A0 7% HEZH ( Con+shRNA 41, n =
6) JEH X E+miR-29b #1il572H ( Con+antago 2H ,n=

6) BT +miR-29b #i] 7 X+ F8 £ ( HF +shRNA
H,n=6) FIRIKE +miR-29b 15 41 ( HF +antago
21, n=6), Con+shRNA £ Fll HF +shRNA £ % &
2.5 mg/kglR i EiE o R ## KIS scrambled shRNA,
Con+antago 2l Fll HF +antago ZH#%H8 2.5 mg/kg 1A
T3 R FR K S miR-29b A5 HTH . /DR R 3R 8
JE B SRS 1 RAK IR LA ORIE R YRR
1.2.2  FRASAYYCSE . 4 AR ER ML, 78 AT 2% 4040 2
B OE T 7E 4 CCLL 3 000xg B0 10 min 4355
M3+,

HOB i JHEE TR D W AR R
R -80 CUKFHIRAF 5,
1,203 JOE T e AR = v %) D« ol P R I
Pt = Py s a7 A BRI A5 4 KA
HAGETH R (FRAF) S5 R2 (FH)%4: 1
TRAT BN RN, FREX S0 mg AFIE, #5108 1 mg JiF
WA 30 L ZH 2B LA, Jin AGE 2 2407, VK
LA 1 min, BN ZURARAE 70 COKTR
& 10 min, REHBEEOE P, EIR 2 000xg #L
10 min, FFALE R, W EFEZHEOE T, 196
FLARHIA 190 L SOV, FEAINA 10 L A i 5%
e, 7201 A o 37 °C IR 20 min, #4 96
FLACE T REFRAL P, ZE 570 nm AbEEE A A,
1.2.4 RT-qPCR Kl mRNA A9F35 . f#i F§ RNA 2
AR B M 2% K AT AR %) 8 RNA, SEH %2 & PCR
K H Promega Go Taq qPCR Master Mix,20 pL 1A%
FRBEGN R 738 S5 R 454 95 C FAE P 10 min;
95 CAEME 30 s, 60 °C ik 30 s, 72°C #EH 30 s,
40 MEFR ;95 °C 1 min, 55 CZE 30 5,95 °C 30 s,
AR B 18 MxProMx3000 #1436 47 43 5. 514
W1,
1.2.5 Western blot £l SIRT1,SREBP2 % ik 7K
o A 2 S W AR U A S R . BCA 3R
BIMEEHSE, 10% SDS-PAGE & HLIK /> £ 80 ~
100 wg M, M, H 5% R4 W3 E 41,4 C—4i
WEE NC B, PeIs S = 9 & Pt 1~2 h, TBST
ALY =) e S TN 5
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Table 1 Sequences of primers

genes upstream primer (5'-3") downstream primer (5'-3")
SIRT1 TACCAGAACAGTTTCATAGAGCCAT CATTACTCTTAGCTGCTTGGTC
SREBP2 GCGTTCTGGAGACCATGGA ACAAAGTTGCTCTGAAAACAAATCA
HMGCR CTTGTGGAATGCCTTGTGATTG AGCCGAAGCAGCACATGAT
HMGCS GCCGTGAACTGGGTCGAA GCATATATAGCAATGTCTCCTGCAA
GAPDH AACTTTGGCATTGTGGAAGG GGATGCAGGGATGATGTTCT
U6 CGCTTCGGCAGCACATATAC AAATATGGAACGCTTCACGA
miR-29b

loop primer:

F primer: 5'-TGCGCTAGCACCATTTGAAATCA-3’

5'-GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGTATCGACAACACTGA-3'

1.3 FitFESH

KM GraphPad Prism TG00 W, 5%
EBE LAY B bR vfE 22 (s ) Fon . PRALIAIEIE S
T HT ] ¢ K

2 #R

2.1 FH/NR MR FAFFAE  miR-29b B FRI%

IR /N BRI 2% K JHF JUE H miR-29b %35 Tt
155, miR-29b 41031 351 AT #0031 =5 B AR /0N BRI 2 A
R miR-29b [ FRIK(F 2)

*2 FHENRMFEFAFEFR miR-29b HFRIA
Table 2 Expression of miR-29b in plasma and liver

(xxs, n=6)

group plasma liver
Con 1. 01:0. 06 0.99:0. 03
HF 1.61+0.07" 1.70+0.09*
Con+shRNA 1.05+0. 05 1.01+0. 08
Con-+antago 0. 69+0. 04" 0. 68=0. 03"
HF+shRNA 1. 71=0. 09 1. 670. 11
HF+antago 0.72+0. 04* 0. 54=0. 02*

*P<0. 01 compared with control group; *P<0.01 compared with Con+
shRNA group.

2.2 FZH/NFR I 4% F0 BT A AR 5 OBE [ B2 A0 = B H it
HeE

HE 2H /)N 55 6 BRZH R B il 2% R JE b 800
[ B TF 55 ; HF +antago 2H /)N BRI 2% R0 A o 6 AE e
P48 HE+shRNA 2B B REAK, 11 Con+antago 415
Con+shRNA 417N FURH EE 1025 R0 A Hh 18 S L 61

A= Hh JCW A2 (% 3,4) .

*3 FHIRMEHBEEEM=HEHNSE
Table 3 Total cholesterol and triglyceride in plasma
(x+s, mg/dL, n=6)

group total cholesterol triglyceride
Con 1 49156 201+5
HF 2 146112 195+7.0
Con+shRNA 1 576+60 201+3
Con+antago 1 557+63 202+4
HF+shRNA 2 136+75 2025
HF +antago 1 678+83* 199+4

*P<0.01 compared with control group; *P<0.01 compared with Con+
shRNA group.

F4 FBHENMRFERSBEBEM=HEHNEE
Table 4 Total cholesterol and triglyceride in liver

(x+s, nmol/mg, n=6)

total cholesterol/ triglyceride/

eroup tissue weight tissue weight
Con 3913 36+4
HF 573" 39+3
Con+shRNA 44+3 40+1
Con+antago 39+3 37+2
HF+shRNA 58+2 39+4
HF+antago 49+2% 39+2

*P<0.01 compared with control group; *P<0.01 compared with Con+
shRNA group.

2.3 & 4H/NRBFEE & SIRT1, SREBP2, HMGCR
i mRNA FRKix
HF 20 5 %7 B4 /N AR EE , FFIE A SIRT1 mRNA
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FIk B A, i IE [E R A B AH ¢ 2B 1 SREBP2,
HMGCR mRNA Fik¥hn, M miR-29b Rk )5,
JIFIE H SIRT1 mRNA %3k 34 fil, SREBP2 , HMGCR
mRNA FikW D (£5) .

R 5 RENRFHES SIRT1,SREBP2 HMGCR #
mRNA &K%
Table 5 mRNA expression of SIRT1,SREBP2, HMGCR

in liver (x5, n=6)

group SIRTI SREBP2 HMGCR
con 1.01+0. 05 1.010. 04 1.010.07
HF 0.51+0.03*  2.59£0.06*  1.69+0.10"
Con+shRNA 0.99+0. 03 1.00£0. 05 1. 00+0. 04
Con+antago 1.220.06"  0.79+0.03%  0.80+0. 02"
HF +shRNA 0.57+0.03  2.50%0.04 1.68+0. 08
HF +antago 1.44£0.04"  0.78£0.04*  0.71x0. 04

*P<0. 01 compared with control group; *P<0.01 compared with Con+
shRNA group.

2.4 &4HINFRBEFRES SIRT1 #1 SREBP2 HIE ERIE

55 Con ZAH L, HF Z1/NERFME D SIRT1 357
/b SREBP2 ik, il miR-29b ik, AL H
SIRT1 FAHE N, SREBP2 A/ (K 1),

3 g

v ML T ML S 22 Ao 1) 9 S PR 2 T A P
JIEL [ e A A SR TR, — /N B ) R B U
[, IR I LA Z R CoA iy JEURH 180 I FE e
JPAIE 2 BT T et 4 2 2237 i, DALk, 400 o

relative expression of SIRT1

IR P SR Y v IR P AL ) B . AR
FE LA BEMESE /N B 2 A R, e B v T [ I
SE/N B 3% P miR-29b W 2 T 5 R W kO g
miR-29b antagomir Ji5 AT [ I i 3 5 IE [ e | 43 B
miR-29b FJ A Ay i1 JIE [ B A 0

miR-29b & miR-29 K& i Z —, i 4 A iR
7q32. 3 Ytk 1q32. 2 Fifiis s, 16 2 RIS 5
WL bR 2 22 P g vh o B T AR S AR
965 2 B v R T R AL 174 /0N B I S R B v miR-
29b F ATt E ; WG] miR-29b Fik 5, = IH [ B L
S0 /)N B 25 R AR P A R AR, X — 25 SRR
miR-29b 7] 2553 15 JJH [E BEACST

SIRT1 2445 fH [ AR B 17 AT
W5 % B miR-29b @147 T SIRT1 mRNA 3'3E B¢
DX A $IAE 5 AW STRTT By 23515 78 L4 -7 L
H1, miR-29b 4l 57 7] £ # SIRT1 A9 33K, 1 miR-
29b AU AT SIRT1 A 3K FEA SR |
25T v FEL R 1 R /D BRGEE 9F miR-29b FEBUHI G | AT
JIErf SIRT1 2Rk i Z 38 n

SIRT1 J& NAD" K #i 1) 25 & Mt 1L g, wf ff
SREBP2 £ Z Mtk [FIB i i SREBP2 [ fif , DA i F
HRAE [ B A R PR 7 B HMGCR Al HMGCS By
R ARSI R B, 45T v I A /N B
miR-29b antagomir Ji7 , JJFET SREBP2 FikFEL, =
5 1B A B ) B G i HMGCR 2635 IR FRAG, M 1
I P PR L S5 G, OB i 3 v LT e, 3k
BRI IR IR TR B T % . HETE A8
it RNA 5 A 4 57 08 3T R O 1A 44 5% i 2

relative expression of SREBP2

"P<0. 01 compared with control group; *P<0. 01 compared with Con+shRNA group

E1 KANRIFAES SIRT1 71 SREBP2 BB RiX
Fig 1 Protein expression of SIRT1 and SREBP2 in liver
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ARG 55 T8 2 9 (proprotein convertase subtilisin/
kexin type 9, PCSK9) £ 11 mRNA 254, 1 41l
il miRNA FRIEHY 25 YR AT, 55— J5ii, Con+
antagomir ZH/)NETFIEH SREBP2 Fll HMGCR %1k B
SR | ABLILR r E [ Pt e TR R WL S R R 4R 7E
IEFHREREOLT , RE kS miR-29b M5, 5
SR PP A EL [ 7t 5 i 2, L JTEL [0 s 174 40 SR T i
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