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[ ABSTRACT] Aim To explore the effect of miR-152 on low density lipoprotein receptor (LDLR) expression and
hepatocyte lipid uptake. Methods Bioinformatics websites predicted the combination of miR-152 with LDLR 3’ UTR.
Luciferase reporter assay confirmed the binding of miR-152 to LDLR 3’ UTR.
Bolt, and intracellular lipid droplet stained with oil red O in HepG2 cells transfected miR-152 mimic and inhibitor.
Results MiR-152 was bound to the 872-878 sites within human LDLR 3’ UTR, furthermore, their binding free energy was
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LDLR expression was measured by Western

very low.  MiR-152 obviously inhibited the luciferase activity and hepatocyte LDLR expression.  Lipid uptake was dra-

matically suppressed in HepG2 cells treated with miR-152.  The exactly opposite results were observed by anti-miR-152

treatment. Conclusions MiR-152 targets LDLR expression and inhibits hepatocyte lipid uptake.
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FERFEE, 24 CHRE , microRNA 18 13 18 45 i
AR G B 1 A B A4 IR 1 2 3 285 7 s v % 4% o 2L
YERPH A g8 ot A P15 B B B S miR-
152 7] 5 LDLR 3’ UTR 454G, If38 i SE 56 i — 20 0
£ 17 miR-152 %F LDLR Rk i a4 S Xt -4 A i
AR I 2 00, LA A microRNA 78 3l ik 5k #F 1 4k
R R AR AR AT A S S R4l

1 #R57EE

1.1 ApmiEsE SAbIE

HepG2 40 i, 5 293T 47 i Fl & 10% F 4 i 7% By
DMEM & 48 35 3% 235 3%, 37°C 5% CO, R4k #1138 &
WA b B B3 HepG2 40 AL RT3 F 4 2
o/L 4 vk & & @t DMEM 3 3% 2| B i w50
mg/L ox-LDL 2 1 mCi/L [PH] #7308y B2 [ B2 4t
MEH .
1.2 WAEBMRSERHEHRRKALNE

FKH Geneback YK 8y LDLR F 7| (&% 5 X
NM-000527) , A A 51 4 4 #7 2 1+ Primer Premier 5. 0
4 % LDLR 3” UTR # 11 5] 47 ; LA HepG2 % A 41 DNA
HHEMAT PCR 9 8, 5 44 # 7 4 A psiCHECK™-2-
LDLR-WT 3’ UTR # {&, [ i %t psiCHECK™-2-LD-
LR-3" UTR # & £ # & & miR-152 ¥ & 7 7| 3 47
UGCACUG %| UUACACC th & % % M & & &
psiCHECK™ 2-LDLR-Mut 3° UTR % 3 # K, % &
B AIATH S, 48 h F R MEm e, R Kb £ B
AR | B $E B HY 7 AR hRlue & hLuce 89 7% A
VR JE, B E R B miR-152 5 LDLR 3’ UTR &y
FHFN,
1.3  Western Blot #ill]l LDLR F&i%x

Y B 40 3 5 B9 HepG2 40 J,, im N RIPA 2 # i
[ £ % &4 4 50 mmol/L Tris (pH 7.4) ,150 mmol/L
NaCl, 1% NP-40,0. 5% it £ # 44 ,0. 1% SDS, ML &
BG4 A4 . EDTA  Leupeptin 28 % ## 37 4| 7| |

Conserved in: Human, Mouse, Rat

Bk _E A 30 min,4°C B0 10 min, 3F X I0E . A
4:1 fm N5 x SDS %t i Am B % 5, 100°C Ao # 10
min, 10% SDS % 74 ¥ Bf. i 5 fix ¥8 47 . ik 2~ 8,200
mA BB EE2 h J5,5% WG 43 2 h, #%
1: 1000 4m N\ 47 A LDLR — 47 ,4°C 1% & 1T 77, TBST
23 K,1:1000 Au N AR I A AL 4 B ARIE 8 /N R AR
F 4, %88 H 2 h, TBST % 3 2k, A Tanon 5500
f 9% KA & Gk & K K, Tanon MP 34 45 BX
% ,Tanon CAL X F 0 T A& A LB EE,
1.4 ML 0

BEH 6 ILER, BILHBNEFEZH T, M0
HepG2 41 i & 7% 2 mL/ 3L, A8 X 50 mg/L ox-LDL &
AARL AL FE B E L F 48 h, il PBS A R B B ok % 4
M2 K, tn 4% % 3 FEEE E 4080 5 min, DA PBS %
WE 1 min 5, mAHEEFH W 0O THBRLEE
15~20min, A =B FARFEHER2~3 K, HFR1~2
min,50% #HEH T2 € E, HARKEEHS ~7
min E X B T AKERXS min, F 0.5% T AG Bk
HFURKEET, EEHRATAEFER, BTN
B o7 68 FURL B G A
1.5 SitZESH

e Ll EL3 R, ERIFEHERXMAx£s
FR AL R AL 7 2 44T, B SPSS 18.0 it #k
HER, P<0.05 HZRAREM,

2 # B

2.1 HEWMIEBEFEWM miR-152 $BE 4 & LDLR
3'UTR

Z> microRNA ¥EAR TN ) 25 2 78 miR-152 5
LDLR 3’ UTR %54 (E 1), #Em miR-152 5 LD-
LR Al fiEfE7EFa 5 B9 A= B 4% /8 . RNAhybrid %)
uis T A/ B miR-152 55 LDLR 3° UTR 454 A i fE
B0, 455 R miR-152 5 LDLR 3° UTR 454 H H
RERLAR (K 2) o

3' GGUUC.A A--GA CAGU.ACGUGACU5' Human miRNA: hsa-miR-152
[1: |1 | 11 | 111111 Score:173, Energy:-22.7 kCal/mol
1962:5' CCGUG.U UACU GU--——-UGCACUGA 3' Human transcript: ENST00000252444

Conservation: 95.0%

818:5' CCGCG-UC-UGUACUCCUAGGU......UGCACUGU 3' Rat transcript: ENSRNOG00000009946

. .
. .

Score: 151, Energy: -18.9 kCal/mol

3' GGUUCA-----AGACA------ GU-—---—meme -ACGUGACU 5' Rat miRNA: rno-miR-152

B 1. AFF miR-152 5 LDLR 3’ UTR & &1& R

A miR-152, T4 Bl miR-152

Figure 1. Predicted annealing of human and murine miR-152 to the LDLR 3’ UTR
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mfe:—26.7 kCal/mol

2. A/B miR-152 5 LDLR 3’ UTR && B HEEEB R
757-764 fif .

mfe:-25.3 kCal/mol

2K A miR-152, 4540 15 4y 872-878 fir ; 47 A B miR-152 , 254137 15, Ky

Figure 2. Schematic alignment of the free energy scores for miR-152-LDLR hybrids

2.2 WHEMBESEBERSHT niR-152 BREE
LDLR 3’ UTR

Py A AR H S AR A LDLR 3° UTR G E
s BN FA R S miR-152 mimic FEF5YL %) 203T 4
JiiL, & 3 miR-152 B & ) i psiCH™-2-LDLR-WT 3’
UTR (93ik, %F psiCHECK™ -2-LDLR-Mut 3’ UTR 3k

SN, R0 miR-152 nE 125 5 LDLR mRNA /)

3’ UTR, AIMiHl LDLR B H#EL (K 3),
2.3 miR-152 Tif HepG2 #HA8 LDLR E A XX

# HepG2 443K 3 4. 7EMA 50 mg/L ox-
LDL [EF, (1) 28 F X5 B2, B % Wb i A 25 IR B
#4; (2) miR-152 mimic 41 1577 8 HOm A G 544
ZZH9 40 nmol/L miR-152 mimic; (3) miR-152 inhibi-
tor 41 KR O AR B A1 22 /Y 80 nmol/L miR-
152 inhibitor, 24 h Jii Western Blot £l % ¥, miR-
152 mimic 21 LDLR £ [ IR A0S 0 iR 41 B il [
i, miR-152 inhibitor 21 LDLR & 35525 X 1
H AR FR L, R0 miR-152 AT H0H] 40 LD-
LR HHMEIE (K 4) .
2.4  miR-152 #)#l B2 A B R #R BY

%20 HepG2 4 LT 50 mg/L ) ox-LDL W75 24
h 5 EL O Je o B (A M N IR . 5 25 IR T
¢, miR-152 mimic 20 HepG2 40 P i /b AR
/IN,miR-152 inhibitor £ HepG2 Z0MiI N IR HE £ 14
R, 78 miR-152 Ml A A Bt B (&1 5) o

3o #

WFFERM], miR-152 T A A K e Bl bR B
05 T 1 56 22 o 380 A 3 o R rh i A B

1507

100

ab

50—

Relative luciferase activity(%)

3. A miR-152 mimic 5 LDLR 3’ UTR WX EZHREE
FE AL 293T A EREIT R HKEE akP<
0.05, 5% LI H4E ;b 8 P <0.05,5 LDLR-WT 3° UTR 41 Hu#k .

Figure 3. Luciferase activity assay of 293T cells cotransfect-
ed with a luciferase reporter plasmid containing the LDLR
3’ UTR (including wild type and mutation) and miR-152

mimic for 24 h

Bidzhekov %58 & Bl miR-152 78 A 3 ik 33+ A 4k B
Berp ) FA W] 2w T IE R A, IF 4R 7R miR-152 /9
Ik G PR FERE ALY & 2R K ARG . miR-152 7R
B K st E A A Hh B A (] BARAE T O T 4l
B VR Y B bR L KA Bl Pk ok RE RE AL R i DB
I AR A W05 B 27 05 v, R 2 TEL8
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Figure 4. LDLR protein levels are assayed in HepG2 cells transfected with miR-152 mimic and inhibitor by Western Blot

5. %3t miR-152 mimic % & inhibitor 24 h /5 HepG2 ZHAf N A5 iE I 1557

miR-152 inhibitor F5 Y44

A RZSEXTIEZL, B 9 miR-152 mimic Y4, C K

Figure 5. Hepatocellular lipid droplet is dying with oil red O after transfected with miR-152 mimic and inhibitor

PEET T miR-152 AYHIAREE D, AR R A /D
LDLR 3’ UTR #J774E miR-152 IS5 A8, idE—4
SMHT miR-152 5 LDLR 3° UTR A9 45415 40 0] % 31
miR-152 5 HE G0 R B AL, 5 A /R
254 A M REELK, 43 5k - 26.7 kCal/mol |, -25.3
kCal/mol, B 2K F - 10 kCal/mol, | iR ZE R FE
miR-152 5 LDLR 3’ UTR EA 45 & 09 /E W)~ S
#2758 miR-152 %f LDLR #Y3I5 7T GEBATIRE1E
LDLR MRIEZ BN Z AR AT, 1efe oK
S JH [ B R 15 T4 A B H (sterol regulatory ele-
ment-binding proteins, SREBP) & LDLR F BT
RIF0 BeAh A SCRRARTE DNA - 5655 B il m aof Xf
LDLR Jii 8hF (4 F S Ak s il nl g 1 3k 1
B SR 5 7K ST AR SR 5 e B 0 T R A g 9
(‘proprotein convrtase subtilisin/kexin 9, PCSK9 ) AJ #
i fE ] LDLR % M4 [ fif i 42, i/ LDLR 8 F K
Skt A SRR 1E IDOL & 1 (inducible de-
grader of the low-density lipoprotein receptor) AJ P4\
$ LDLR W32 24k, JF e Bt e > A isigl
TEA W5 B2 N AE R 7R miR-152 BLAT #L o) 8 7

LDLR 3’ UTR WA= W2F 3 ml b, R 28 6 R il 2
IR ARG E— 41 T miR-152 %F LDLR 3° UTR 1%
PRS0, 45 FIE 52 miR-152 A LA 454 LDLR
3’ UTR, K5, FA1HF miR-152 mimic,miR-152 in-
hibitor 2355 A I 4 M, Western Blot £ il 28 g LD-
LR ZIRTHM , 455 & P miR-152 7] LLJ4#% LDLR &
IR, X—45 0K miR-152 J& LDLR #3535
IR — A8 5 R 7, 0] B o #8125 5 LDLR
37 UTR, #i LDLR £ [ i B A, DA i a2 4 fitg
LDLR & R ILKF-,

LDLR 19 3= %2 4= B T fig & 4% U i h 19 LDL,
PR bW EE T miR-152 % T 40 il LDL 45 HURE )
FIRENR , YL O Yo 25 SR B, 1 8 JIF 40 ffl miR-
152 %35 ] LA il 20 Mg 04 R 5 45 JCRE g, i R A
miR-152 3R 35 W& AH S /E . SR, A D 58 3= B
miR-152 7609 A% 175 5 14 T 1 10 72 /0 BRI JHF O v ¢
B HE, miR-152 FE R KX LDLR ik /)
A LA KON JHF I i o 55 R 7 R0 3 ik o6 A e Ak &
A R R IR UIE e 75 i — 8, B, 3R ATTHY
5N F B miR-152 7] L5 LDLR 3° UTR 8 w44
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4, T LDLR & [ 19355, miR-152 A 0] fERLH
JIg AR, i — A ) T
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