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JB M’ 2(matrix metalloproteinase 2, MMP-2) 1 MMP-9 B335k, Fix BB IF miR-155 27 o] DL &l 5/
8 b A8 T MMPs 1925 35 F1E Pk 5 % KLF4 335 0 miR-155-mimic, miR-155 mimic- %] I8 (25 FOR) 25 115
SRR YL B IR SR BN A0 .6 h s L B8 it RT-PCR I miR-155 33k , 3% Bl 3K 5 (Western blot)
60 40 g MMP-2 . MMP-9 KLF4 §) 33k , B 5 B3 4 0 40 fd i MMP-2 F1 MMP-9 /936 . AR5 B 22 B0 miR-
155 W ERE AL My KLF4 J5 30 E miR-155 J& 75 J2 38 i 40 ) 4 ) KLF4 R H#HAE M B/ b R4 o &5
miR-155 WY KL Y J5 o P ifF — 25 e Y KLF4 3 3235 ORI 25 KL, 6 h J§ Western blot 1 BH i B 3% 12 F5- v ki) 1
WRIEFS . H UM, 4> A EE L KLEFA-3'-UTR B A4 KR 58 A48 U 81 19 9 56 2 B ORL , 5 miR-155-mimic 872 25
JORL X R A Y B NG R, 24 h S PSR R I K U miR-155 X KLF4 JER Ayt ., &R A5
e miR-155 mimic-Xt 8 A9 40l . 55 4 T miR-155-mimic B4 miR-155 F3ik 118, KLF4 (%335 2 20 ) . MMP-2 |
MMP-9 15 FIE TR, AR T4 U miR-155 FURLFIE Y4 miR-155+ 25 FkL, % Y it % 38 KLF4+miR-155 Jit
BRI KLF4 %3k iR MMP-2 , MMP-9 [ 3% 35 3% P38 00, 2¢ % 2 B L 48 98 5F miR-155 7l 5 KLF4 § v 25
H. B MiR-155 Al LL3E ok 80 a) 4 R 3 KLF4, DI i) B /NS B J 40 fd v MMP-2 . MMP-9 (1% 3% 35 R F .
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[Abstract] Objective To determine whether miR-155 inhibits the expression of matrix metalloproteinase 2
(MMP-2) and matrix metalloproteinase 9 (MMP-9) in HK2 cells by targeting Kruppel-like factor 4 (KLF4).
Methods MiR-155-mimic, miR-155-NC empty plasmid, and culture medium were transfected into renal tubular
epithelial cells, respectively. Six hours later, the expression of miR-155 was detected by real time-PCR; the
expressions of MMP-2, MMP-9 and KLLF4 were detected by Western blot; and the activity of MMP-2 and MMP-9
in the cells was detected by gelatin zymography. Because KLLF4 was predicted as the target gene of miR-155 by
bioinformatics. The miR-155 overexpressed HK2 cells were transfected with KLLF4 overexpression plasmid or empty
plasmid. Six hours later, the expressions of MMP-2, MMP-9 and KLF4, and the activity of MMP-2 and MMP-9
were measured again. Finally, cells containing luciferase plasmids with KLF4-3'-UTR wild type (WT) or mutant
(MUT) sequence were constructed and transfected with miR-155-mimic or empty plasmid. Luciferase assay was
used to confirm whether KLF4-3'-UTR was the binding site in targeting miR-155. Results Compared with the cells
transfected with empty plasmid. the expression of miR-155 was up-regulated and the expressions of MMP-2, MMP-
9 and KLF4 were down-regulated in the cells transfected with miR-155-mimic. Compared with the cells transfected
with miR-155 mimic or miR-155 mimic+ empty plasmid, the expressions of MMP-2, MMP-9 and KLF4 were up-
regulated in the KLF4+miR-155 transfected cells. Luciferase assays confirmed that miR-155 binds to KLF4, and
KLF4-3'-UTR is the target gene of miR-155. Conclusion MiR-155 inhibits the expressions of MMP-2 and MMP-9
in HK2 cells by targeting KLF4-3'-UTR.
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w3 E s R0 . 4 e A 3L B Cextracellular matrix,
ECM) ) 5 TR TE B 1] 01 2F 4 A 2o B vk #4 o %2
MVE R BT A 51 ECM 3 B A s sl # R 1 I &
AR TR B A R i i kA . SR & A
fiff ( matrix metalloproteinases, MMPs) A] L) [ fi#
ECM., HAM 1 9 4 J& 2 11 il 41 2340 1) 4 3 3 90 i)
MMPs {3612 5 ECM 18 £ . B & 3L 7 4k 15 %5
ECM &b F h 25 - RS . 78 22 Fh B E 0
MMPs (4 5306 F1 & P 1 38 s IF 5 30 ECM - £ 2
Bl XSRS b iy KA. B Al E 20F 5L 5%
K W F (TGFE)-B1 ] DL 5 B /N L iz 41 g
MMPs fi 3 ik 5 1% 750, TGEF-81 0] LA #F B /N4
-z 20 e r UL L A CEMUT) L 2 H AT 3 80 5/
R AN EMT w8 T 5. B LUA 5256 3k # H
TGF-p1 kil £ =5 %15 MMPs [1)'8 /NE L iz 40 i 45
A,

MiR-155 E#E 5278 CKD 1) % tE &k J& it 72 v
HARERZWER AR HAT R 1k HAE CKD H
L CKD w30 J 2 22 1] 19 % b ol o A AR 9, &
55 CKD 3 J& (4 /5 FH AL AR 5% A B B . A OF 92 40058
I miR-155 %% Ye B /NG b R AR JR A L XF
MMP-2 ,MMP-9 1) 2 35 FIG P 19 52 0 o I 9F — 20 8K
2 miR-155 5 Kruppel £ F 4 (KLF4) (%) §8 [ 2%
4% MMPs 19521

1 #ABEFE

1.1 EIikH

NE/NE 2 HK2 40Ok B 3 1B
A TGF-B1 . DMEM #% 3% i . i 4 (4 fiff (Sigma 2%
A s a4 g (GIBCO 2 W) s BRI N YT BamH
I .Xho 1. T4 DNA 3% $ s RNA 42 HUIR 7
(Invitrogen /A 7)) ; TaKaRa ¥ # sHik57) & (K& =
AW 7DD s SYBR Green 7% ¢ 4t £ 7 & (Roche
D TCNEE R BRI AR BOER & e BT A
MMP-2 MMP-9 .KLF4,B-actin,GAPDH Z W E
R CABCAM A %)) ig i f& 2000 ( L 938 28 7)) 5
DAPI(Rcohe 23 7)) 5 BRAR o 48 Ak Bl A5 10 09 11 F B R
SCE PR =P FITC Frid a9 th 3 1% 1gG (Gackson
v F)) s Western bolt A5G i F (VL9533 = R A Wy
RBEFE I .
1.2 33 3R 5 AL A9 44 22 70 J L o S 2 BE A

MiR-155-mimic fy [ i & 5 A &) & 3 &

miR-155-mimic J# 1 . IE L 8% . 5'-UUAAUGCUA
AUCGUGAUAGGGGU-3', & ¥ . 3'-CCCUA
UCACGAUUAGCAUUAAUU-5', § 14 8| ¥ K JiF
23 bp, KLF-4 i 33Kk il b+ 3 A /it &
i, 3t PubMed #r #8 KLF4 SL K (1 17 51, 51 9 1R
## GenBank f7" KLF4 mRNA F5li%its51¥. H E
W5l . 5 -CGCGGATCCATGAGCAGCCACC
TGGCGAGTC-3"; FiEal ¥ .5 -CCGCTCGAGTC
ATTAAAAATGCCTCTTCATGTGT-3', ¥ ## =
YK B 300 bp, MiR-155 1 KLF4 3 A 5 i ki
DNA % J5 i 396 51 20 J5ORs, D7 3 ik . DL &S BT R
N miR-155-mimic-Xf B8 & KLF-4 2 & 35 ok 4 17
e KB NVE BRI ER R 6 Ll AR R
50 %6 ~700 % B, UG B4 2000 43 51 5% Yy miR-
155 mimic 8f miR-155 mimic-%} &, KLF4 3} ik
JA 5 25 R X IR 4% kKL 100 pmol %5 4y 24 h
Ja B HUE RNA/E {5, PCR/Western blot %58
Tl Ak AR T s — A% DL b R AT R DR R AT
1.3 XWHE
TGF-p1 & HET A AW AT LU 5 B /NS R4l
fil EMT, /] LLifs 5 B /NS b R 240 s MMPs &3k 1
2y, HWEEE 4 TGE-1 T HiJ5 40 g & B 1 1
AR BT LA IR ATT AR S5 1 T B s A B R
TGF-B1 (9 X M2, 5 20 20 M #F %6 1 10 pg/L 11
TGF-B1 T /N L R Af, b AT T — 20 b3,
T SE B IE miR-155 J& 75 Al DL B /NS TR
YA MMPs [ 2 35 F1 36 1 e H X KLF4 Rk
SEUR K B /N b R A 43 R X IR L 2k 3k miR-
155 2 Al mimic- X HEZH 3 41, 20 A &5 85 92 4
100 nmol/L miR155-mimic fl miR-155 mimic-X} 1§
JkL, B g 6 h J . 2¢ e it RT-PCR &zl miR-155
Z$i5, Western blot #3I] MMP-2 . MMP-9 . KLF4 &
F A i W B3 1k (Zymography) Wl i€ B /N |
B 4 o MMP-2 , MMP-9 (1) 3 1 .
WIS B S B miR-155 1 V8 7F §18 3L A 2
KLF-4. %% J5 % 3 miR-155 J& 75 18 1§ 1 #10 H1
KLF4 %¥EHAEN . ¥4~ miR-155 41 .miR-
155+KLF4 4 miR-155+ 23 Gk 20 . BT A 4 i 48 1
i # 3K miR-155 W R 5 Gy, i PR 41 1 0F — 25 i e
KLF4 33 3235 0ok a8 25 Bk, e e T i3k 6 h J5
Western blot ¥l 4 41 MMP-2, MMP-9 . KLF4 %
S 7 a3 P R D= o N = S a1 A
MMP-2 MMP-9 (#4355 B4 M, 43 0 4 2 &%
KLF4-3'-UTR B4 % (WT) i H 5848 1 (MUT) ¥
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G B G FR Tl BRL . 5 miR-155-mimic 8¢ H 25 57 kL
X IR b R gL 5 N4 b R 40 M, 4> B miR-155-
mimic+ WT-KLF4-3'-UTR 4. 25 & ki + WT-
KLF4-3'-UTR 4 . miR-155-mimic + MUT-KLF4-
3'-UTR # .75 i ki + MUT-KLF4-3'-UTR 21 3t 4
2 H5FE 24 h ST A I A5 2 20 M9 Ol R N
1.4 FHEE RI-PCR #& il miR-155 Fik

PRI B RNA B3 BCH) RNA 33 5 5 %
cDNA, B 20 pL, B 5516 °C (30 min),
45 C (30 min), 85 C (5 min), iz SYBR Green
ARG miR-155 (9 R IBE N, S 45 e 94 °C
(15 min) K 3% ¥ %% s g, 94 °C (30 ) AE Pk, 60 C
(30 $)iH k.72 °C (30 o) FE i1, FLPFER 40 K | i
95 C (15 s) il 15 fif i £ . 1k P 19 15 B JC B AR
cDNA [ B4 %5 B, )92 B GAPDH y [ 4 %t
W, MHMEMER 3, LRER 3WHH2
P E A B AT miR-155 33k,
1.5 Western blot #& il MMP-2, MMP-9 . KLF4 &
HRIEE

P2 M S . BCA Bk & 1, SDS-
PAGE B4 fLANA 30 pL B4, 70 V 30 min #E47 75
e 4,100 V 2 h #E 478 (140 B B vk, 3 FALE N
0. 45 pm i PVDF & 250 mA 90 min #1755, %%
)5 H N TBST P 3 W B 1 h ). L1
1 000 B fin A f (RO Bt A MMP-2 — i (5 $it
MMP-9 .4t KLF4 5t N 2 H B-actin) .4 CHEF i
W H IS TBST PR 3 ¥k, HUR i3 %016 9 1 4 i
PR W E F ECL k2 & ek,
K BE I 2 5, Quantity One B4 20 7 5505 IR &
5, LI & SN E A KW KEMENIE R H Y
HHRIRE.
1.6 BARSESIL 3% (Zymography) U E S /NE _+ K 28
fa & MMP-2 . MMP-9 gyi& 1%

30 pL BEEFEM T & 1 pg/mL BIRHT RN
W Tk e B8 e b LYK L ZE FRLTK 25 RS L 2. 5% Triton
X-100 P& W P4 30 min; 37 “C 4L E (pH 8. 8,
50 mmol/L TrissHCl , 5 mmol/L CaCl,)., 4t
2 h(F 0. 1% % 42 2% R-250 IF . 10 % K L BB »
A5 Y0 FEEVR W . A5 20 KB T 7K A (10 % VK 2 1R
A5V PV, EB K 45%) B aiS BT B M A
6, 5%, Bl 278 MMP-2 . MMP-9 , %7€ 7K #h %k 2 3
TEBE I R R 58 T #A 8% , Quantity One $07F %€ & 4
Mr ok I (E
1.7 WHREEIXBHEN miR-155 3 KLF4 EEB

0 (= 9P 5

W& KLFA-3'-UTR ({8 4 )5 51 K 5878 1%
G DL KLF4 BRL A 200 43 51 # E 5E 08 3% 3k 9
ZMEMAL & KLF4-3'-UTR Al KLF4-3'-UTR %15
J7 90 04 JBORE SR 5 B /N b R Al B e AL 1< 10°
HFh & 24 FLHR. 24 h J§, ©miR-155-mimic+ WT-
KLF4-3'-UTR #H % ¢ 60 pmol miR-155-mimic,
200 ng {7 KLFA4-3'-UTR ¥ 8 i % 56 2 il Jok A
80 ng Vi B 76 R KL @ %5 Bk + WT-KLF4-3'-
UTR 0% 4% 60 pmol miR-155-mimic-X} 8. 200 ng
£ KLF4-3'-UTR J¥ 31 19 % 6 % Bl 5 k2 F1 80 ng
T B 92 6 FORL s @miR-155-mimic+MUT-KLF4-3'-
UTR 4% 4% 60 pmol miR-155 mimic.200 ng £ 75
KLF4-3'-UTR %75 J¥ 51| (f) 9 5t & il Jii &2 Al 80 ng
B 9O R @S ok + MUT-KLF4-3'-UTR 41
Yt 60 pmol miR-155-mimic-%f B8, 200 ng £ 7
KLF4-3'-UTR %75 J¥ 51l 1) %€ 5t % Bl i k7 Al 80 ng
B 9 EORL. 48 h S 2 ol AR I 4SO T 2 O i
B ESOCE NS IR AR ER 3K,
AR, U B R SE B KLF4 323k 8098, miR-155 1941
il 1E B 58
1.8 SitZEHiE

Z 4 6] L B R 7 2 48 B (One-way
ANOVA) , B4l a] b4 A LSD 35, P<<0.05 b 257
EE RS-0

2 #HXR

2.1 MiR-155 3 B /& + & 40 B8 MMP-2, MMP-9
% F0E A R G

MiR-155-mimic % 3¢ 5 /NE b Ez 40 )5 » ¢ 6
i RT-PCR AU 45 5 & B . 3 3k miR-155 4]
miR-155 WA mimic-X} IR ZH (LA mimic-%f IR 2H
ikl DI mE 2. 75, ZRA R L (P<
0.01), Western blot K& ill & B8, # tb + X 18 24 A0
mimic- %} B8 41 , i 2 3k miR-155 41 40 Jfd tf MMP-2
M MMP-9 (1 K38 D, 22 5% A Gt # 2 L (P<
0.0, WL 1A% X%F BRZH MMPs 36 40 1, B i il
TSI &% B, AR EE T X B 4H T mimic- X BR 4, 5 R
ik miR-155 4140 i MMP-2 F1 MMP-9 )% 1 B A%
(P<<0.01), W& 1B,
2.2 MiR-155 'S /N& L B4 A KLF4 E 5 R iX

95 i

Western blot K | 45 5 & /<, A b F XF B8 4

(2.45+1.27) Mmimic-XF B 4H (2. 67+ 1. 44) ,miR-
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Fig 1 MiR-155 inhibits the expression (A) the activity (B) of MMPs in HK2 cells ( x P<Z0. 01, vs. other groups)
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Fig 2 MiR-155 inhibits the expression of KLF4 in HK2 cells
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% P<C0.01, vs. miR-155+empty vector group
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155-mimic + MUT-KLF4-3'-UTR 4 f1 75 Jii ki +
MUT-KLF4-3'-UTR 4 % ¢ % i 7% ¥ 22 5 L 48 it
23 L B miR-155-mimic JCyE LA 454 KLF4-3'-
UTR 548 1751, Fox 5 5t K g2 1K 0 400 il 4 30
S, S Yeas FR R R A2, PL L UL miR-155 X
KLFA {4 il B A7 88 1) v, v @ 3 0 50 KLF4-3"-
UTR #fil 8 3E K KLFA [ 3ik.

WT-ELF4-3'-UTR 5 ' -GCAAACUGGCAUCGUAAUUAU-3 '

NiR-155 3 -CCCUAUCACGAUUAGCAUUAAUU-5 '
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Zlat whdimiccontrol abfif]55
[ -

= 1.4 P01
_,- -

= 1.2 1
=0}

=

08}

Toa

= 0.4

e 1.2

1l
° W MUT

B 4 MiR-155 & TR 5 3'-UTR ##) KLF4 B KA
Fig 4 MiR-155 inhibits KLF4 expression by targeting 3'-UTR
A: WT-KLF4-3'-UTR binding sites; B: Luciferase activity;
WT. Wild type; MUT: Mutant; LUC: Luciferase
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Wi%% miR-155 #P 1 /NG b K 40 i ik MMP-2,
MMP-9 (% 1E F - fie 2 UF 52 miR-155 J& i & #1)
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MMP-2 . MMP-9 [ ik FG % . A 3h 9 78 17k 52 56
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