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HE % FISMIE T 18 9% 5/~F (lentivirus, LV)#9 miR-4258-siRNA, X3t -F #miR-4258%F -]
& L b fie,(HK-2)4 1089 % om . 5 HK- 2450k aa i h B 40, AT BB Fo T 4040 RAUE &
PCRZ & 450 miR-4258 64 & A 1 JL; 92, 9% ¥P %45 Fibronectin. E-cadherinfra-SMA ) Z A H 0L, 4%
%77, miR-4258-siRNA-LV ] B % &k miR-4258 4 & £ /K-, -F .40 &) Fibronectinfe o-SMA #9485+ & 1A
AT B LA 2 T 98; mE-cadherind)AE%t & X FAX A AT RRAARA 2 LR, AR HLRA, iR R A
A~F 69miR-4258-siRNA-LV T AmiR-4258 44 £ 3X, ¥ #7414 3h 4515 5 ¢ HK-2am e dt bt A2,
XH217  miR-4258; b R4 o0 HK-2; 35 b

The Effect of miR-4258-siRNA-Lentivirus on Epithelial-Messenchymal
Transition in HK-2 Induced by Intermittent High Glucose

Cao Luoyuan, Lin Yinghua, Huang Baoying*, Fu Xianguo, Yang Jing, Lin Feng
(The Affiliated Ningde Municipal Hospital of Fujian Medical University, Ningde 352100, China)

Abstract We constructd lentivirus-mediated miR-4258-siRNA and observed the effect of miR-4258-siRNA-
LV on epithelial-messenchymal transition in HK-2 induced by intermittent high glucose. The HK-2 cells were di-
vided into normal group, negative control and interference group. The expression of miR-4258 in HK-2 cells was
detected by Real-time qPCR. The expressions of Fibronectin, E-cadherin and a-SMA were tested by Western blot.
The results showed that the expression of miR-4258 was decreased significantly by lentivirus-mediated miR-4258-
siRNA. The expression of Fibronectin and a-SMA were down-regulated markedly in interference group than those
of negative control. Meanwhile, the expression of E-cadherin was up-regulated significantly in interference group
than that of negative control. This study shows that miR-4258-siRNA can suppress epithelial-messenchymal transi-
tion in HK-2 cells induced by intermittent high glucose.
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MRS o AR . BRAEHIT F0 RN, S AP bl e Y 3
PR R AR o JULAH M ) 2 AR B, B AEAL
Hil2: mbESREUE ARG 2 | i EE T S 2
FiA KR 7 5EEI S SRR B AEKR
T-Bs dgiHLVEKF T, SN E TN,

miRNAZ — 2500 ) 32 11 3F 4 55 5 E 5
RNAs, A& 20~ 24N EZHR, EMNARE
TR EHE , BRI E A, HS 5Pk %
i 2 R A FUR S B AR, B AT 5 B mRNA
3'UTR(untranslated region) X 158 5% B AMNEC XS, i
FLPE AR BN G Rk, T T BURE E R W UTER
miRNATEZ S 2 W 5 T B AR, IEFE KM,
T BRE E A(IgA) B AR H miR-146a. miR-
155K EHE N, 75 TgA B2 W ke 45 S /EH
PR miR-96 5 miR-183 7 /5 Ay JB2 b b 5z i) i 98
Frict®, R, #55FmiRNA R B85 BOR2 W ok Bk
IAE R 5 Tl

AR A BT IR AT R B, A R N
B R 2 P A A RN T RS b Y, HLAE
A bES SR E NE BRI ERET, H 491
miRNAsE LW E i, Hd 6> miRNAs T IFSE7E
B di i B RIA TR 34 miRNAsRIA B 3
T, HAr s CHRIETE T AR 4R RIA BG4,
miR-42587E B /NE b R i % o b b 3R IE LR
3015 8, A A i miR-4258-siRNA-LV, #1514
miR-4258% B /NE F B 4 i) HK-2% 740 sz, DA
BB miRNA-42587E 5 /NE T 5 20 i o3 A i # v
ITEH .

1 MRS
1.1 #%

N s /NE b 241 22 HK-201 5 22 [ ATCC.
2955 5 UK R4 (FH GV159 Vector. pHelper 1.0+
pHelper 2.0 =F JFUki 415 )« 293 T4, miR-4258
SE E BEPCREI Y. WZU6IW H il H AR
HIRA A ; Real-time qPCRIRG & H K% TaKaRa
Ty BREIEN VIS, T4 DNAZERERE . ok
7 & . miRNeasy miniilifl &% H QiagenA ] ; K577
JED-MEM/F12. [ F 8 (Trypsin). fR“F S A
GibcoA Fl; D-glucoselld H Sigma A 7]

Stepone plus PCRAXE H 3 [E ABI‘A #; Nano-
Drop-10001% % [ 7% [F] NanoDrop i K 4 7; 25 em?i%

TR 3 F2 AW H 22 [ Corning 2 & #F 57 84 1
B RWE E HAOlympusA A
1.2 4HpasreH

HK-241 il 5 7% T D-MEM/F 12855 72 3 71 (5 10%
JA4E % . 100 U/mLEF 8 E A 100 pg/mLAEH %),
2 i Rl A B 60% /5 A5, 4 F TG IfL v B 7R B L
57712 h, Z J5RHK- 240153 79 1E 5 2H (normal group,
NG). FAM:XS 4 (Lenti-nc group, NC)FIFH4H
(miRNA-4258-siRNA-LV group, IG). 41K H#i5h
f=1p# (D-glucose 5.5 mmol/L-5D-glucose 25 mmol/LAE %
BRI%, WA A2 Wi IR, BT 74357637 °CL 5%
COEEF-Aa 573 d, 73 U824 hy 48 hAI72 h4H il .
1.3 ERSHENEE. 8REEENE

Has-miR-4258 )% [F] H 4T 411 5-CCA AGG CGG
TGG CGG GG-3', MR ZF 51 A B 2% AN siR-
NA DNA oligos, miRNA-4258-a: 5'-AAT TCA AAA
ACC CCG CCA CCG CCT TGG-3', miRNA-4258
-b: 5'-CCG GCC AAG GCG GTG GCG GGG TTT
TTG-3"; Bt %0 7 51 4: TTC TCC GAA CGT
GTC ACG T, 84 5 B 10 514 T4 v fil 118 K
ZEPPVR, 90 °C/KIA 15 min, K5 HARA HI £ %5
H R SUEE DNA, F T4 DNAE B W 5 Age THI
EcoR DOV JG IGV 1128k ik 2k iy i #z . #54k, PCR
VAR 3% P v R, $R USRI 58I, W 51 4
9: 5'-GGA AAG AAT AGT AGA CAT AAT AGC-3',
o 1) 46 2 i 02 B SR 1Y) 2 2L 1 7 ORI A B
R TuF LI Ye293 T, 3545 51 4H 1275 BEmiR-4258-
SIRNA-LV . K F 38 FLA B 15 B 0 e vk 3476 23 0
JE I E -
1.4 miR-4258-siRNA-LV #lLenti-nc2%HK-220 A

# miR-4258-siRNA-LV 1 Lenti-nc/& % HK-24]
fa, 3 3R13 T4 24 (miRNA-4258-siRNA-LV group,
IG)FIBH 1%} B 2H (Lenti-nc group, NC), I %5 25 /8%
PBH(MOI)A10. 37 °C. 5% COIEFEMFEF724 h.
WL 2SR B, FH 58 ARG TR AR IR 9%, 48 WS 1ED
BT AR SR 0 Y ER 1 (GFP) R IE T B RL
B (RI[R]— A N RIA SR 5 6 R A AN B 2505 B
W E R 4y B ), B2 B 4 = L W ¢
T BRI T90% 5 48 7%, T fa 425256
1.5 SERTEZEPCRIEMN

LS5 24, 48, 72 hSUER S 2H 40 M, $EHUAH =
RNA, H 76T &4l . K H TaKaRa SYBR
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PrimeScript™ miRNA RT-PCR Kit, ¥ RNAFE 5 ¥ 5%
35N cDNA, LL cDNAHBR & 8 A H miR-4258
RIS R KRR RS PTF 518 miR-4258 F:
5'-ACC CCG CCA CCG CCT-3', §% U6 F: 5-CGA
TAA AAT TGG AAC GAT ACA GA-3', [N 444 H
95 °C 30 s, FilAEME; 95 °C 55, 60 °C 30 s, 40 MEFF,
SN G5 5 15 2 25 AR A TN 2 U6 I ATl A %L
(CtfH). it 22T 5 H AR AN R &
B miR-4258 FIAHNS B & . SEUGH T B 3K
1.6 Western blot#&M] Fibronectin. E-cadherin
Fa-SMARIFRIE

Iy DIWCEE B 415 97 24, 48, 72 hit 2l i, FHvKA
PBSUE 3K, I HZRL# I RIPACRRZZ TIN5 pLiE
47, 10 uL PMSF. 5 uL DTT), 7K#330 min(%
10 mindfz#% 10 s), 4 °C+ 12 000 r/minC» 10 min, $2HL
Y H B 1 BCATEI e 25 IR A . HU A i S A 2
120 pg, %:10% SDS-PAGE#EK HL#K2 h, PVDF 4%
(200 mA, 1 h); 5%/t Ig @y¥n & AIPVDF 2 h, 5350
NPT E-$5% 2 [ (E-cadherin) % Te B Pk . %t
a-SMAZ wBEPiR . Pt Fibronectin 5. g F Hi 4,
o VRIS B AR A P Brad 1 SE BT

4 °Cit

FURECERN R AT (1:5 000F58:), 37 °CIFH 1 h;
Ve JE IMECLH, 285K PVDF A X F i &,
‘H\ MJAE!}\

2z Ey

SER . RIS E 3K

190 200 210
CTGTATGAGACCACTCACCGGCCAAGGCGGT

1.7 Gt o

LGB A meantS DK KR, BEMEER
AT SPSS 13.08 44T, P<0.05 8 &R B3,
P<0.01 2% 5%

LR
2.1 ELHIEFHFHAmiR-4258-siRNA-LVHI
N5

R F 32 FURRRE 17 PR 52 V300 4T S 21 B A A
miR-4258-siRNA-LVIF#FEMIE, FriliiE 2 8<10° TU/mL .
L FE 25 B R PCRT I BH P S B, RIS REEEA T
o M4 REM, miR-4258-siRNA-LVEAZ bk
FEFEN IER(E ).
2.2 ERRFREHK-240A

B ZH 55 5 miR-4258-siRNA-LV Al Lenti-nc 73 7
ST HK-241 0, 48 hjm WS AH A a9 e A
MRIEAE DL, THEBG R, 1IGZH N 92.52%+1.32%,
NCZH H94.57%+1.79%(FE2).
2.3 miR-4258-siRNA-LVYTHK-2 402 7S B2 0

P 9286 oy AU R% 9% HK-241 8 72 h, NGAINC4L
80% M40 il AT 4T 44 i L AU A AR | 1 1G
425 60%41 g H B I F b R 40 i BT LA A [
(#3). LA EEW], miR-4258) F I A H| HK -2
YU A A FE B S D) A S

220 230 240
GGCGGGGTTTTTGAATTCGGATCCATTA

i

E1 FRHKImiR-4258-LVillE

Wil

EEES

Fig.1 DNA sequence of miR-4258-LV plasmid
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Fig.2 The infection efficiency in HK-2 cells (100x)
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Fig.3 The variation of morphology in HK-2 cells
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A: #P<0.05, 5NCAL L #P<0.05, 5NGHALELEE; B: #P<0.05, 524 h#H H#L .
A: *P<0.05 vs NC group; #P<0.05 vs NG group; B: *P<0.05 vs 24 h group.
El4 Real-time qPCRA&MmiR-42587E & 4H 4RAE h I FRIA
Fig.4 The expression of miR-4258 in each group of HK-2 cells detected by Real-time qPCR
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4 HiE-cadherinfla-SMA TR I RIA KT *P<0.05, **P<0.01, S5NCLLELEL; #P<0.05, #P<0.01, 5NGL 4T,
A: Fibronectin protein was detected by Western blot; B: statistical analysis of relative levels of Fibronectin protein; C: E-cadherin and a-SMA protein
were detected by Western blot; D: statistical analysis of relative levels of E-cadherin and a-SMA protein. *P<0.05, **P<0.01 vs NC group; #P<0.05,
#P<0.01 vs NG group.
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Fig.5 Relative protein expression levels of Fibronectin, E-cadherin and a-SMA in HK-2 cells
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(A) B 72h 3 1+ig
Fibronectin 220 \Da '%\???E%%T%@ (=4 E}fﬁi (chromf: kidney qlsease,
| i CKD)R & % 4 AR WIIE IR 72, ik T ARl 15
Pracin DR R AR, BRI, LTS T R A B i
CKDFR M. 1T B 20 1k 5300 PR A ]
® B, RSB, HATIER X P4 107473 L
® Fibronectin B SRR s R UL B | T
| FUA 5 J S0 , e T e L3R AT e A bR B L
s 19] VEOT . R, PR —FhE R b S RE B R
£ os| , I P A M P 07 VR B 2 T A T
S 06} = R M
E | miR-192 8 i 11 #1 E-box f 1 % o4 L F i
= 04 TGE-Bifs 5 JE 12 % | AT 26 bR 5 s oh 4
2 VERTOL, MR BT /s BT R % 157 miRNA
0

24 h 48 h 72h

A: Western blotf fll Fibronectin £ [ 1] % i%&; B: 4t it 4) HrFibronectin
B ARIBAKE, #%P<0.01, 524 W4l LLE.
A: Fibronectin protein was detected by Western blot; B: statistical analy-
sis of relative levels of Fibronectin protein, **P<0.01 vs 24 h group.
6 miR-4258-siRNA-LV X{FibronectinZzik#52
Fig.6 Effect on relative protein expression level of
Fibronectin by miR-4258-siRNA-LV

2.4 SCRTSGHE 2 PCRHG N miR-42587F HK-24H
Rarh Ry RIE

SR T B PCRES SR o, H G #3 e 4
HK-240 0. 72 hisf IGZLH miR-4258 1) %5k &4 NCZH I
NGB BRI, BA B ZES 1 NGAFNCA )£
EEZEF TG R U(E4A). 1IGZH HmiR-4258 48 h.
72 hRIA &4 h M &, FA 238 22 5(P<0.05); 1fij
48 W72 hif)FRIE & 7 LG ih5# m X (Kl4B).
2.5 F#t miR-42583%] Fibronectinfl a-SMA
RI&, (R E-cadherinf)RiA

W EE 25 2H 40 P, $E RV R 1, 45 Western blotfs il
IGZH Fibronectinfla-SMA [ 2815 s 4 NCZH. A & T %,
Z 5 B Yt X (P<0.05), 1 NG ATNCA 1) %
EEZER LSRR (K SARIE SB). 1G4 E-cad-
herin ] 3k 5 NCZHAS 24 5 & 32 &1 (P<0.01), 1
NGHMNCH KR IAEZE RIS L (E5B).

IGZH " miR-4258 siRNA-LV {25 Fik ] i
FibronectinfJ 1%, 7ET#48, 72 hif Fibronectinff] 3£
KB 24 Wil R R (P<0.01), 172 h'548 hilLL,
Fibronectingé ik & 7 7 o4t 117 5 L (1416).

FIEWF T R I, miR-217E ARSI B R RIE R
W, HomiR-21 13 & R IA REAL I AL/ B A 40
(IIGTE, JF BRI 24 hif )R FIHRIER I, w1
T B /NE L A miR-29alf 13X, 1 miR-29aff) T 1
10 T A B i TV AR PR S R 3TUTRAL A,
TS IVELE A G Rk, #0) T IS IVELE AE S
INE AR R, G TS IRAR 4R Y SR
miR-29¢ AJF Ay [ B 15 T REFNLF4EAL I A= s 12
E A S miR-298 3% , 1H TGF-B140 4| H: %% ; miR-
3TTHE w5 5 I /N ER R AT B AR PR /N B
riRak B 1 miR-200af1 miR-14 1755 /NE b 7
A ) S ek R P, miR-192H1 miR-2057E J&)
Job P B B /N R A A ) S5 2T 4 A B HE BB
PRIV S RIE B3 R0, DL iRV,
miRNAs NI AN2 W5 £F 4efb 34t 1 T REdE . @i
targetscanft A7 i 4341, B 2R 1 385A /2 miR-42587%
TEIHEAL 5, H AT AT miR-4258 IR 58 4R S5 20, HAL
HIAIF 78 A U2 i 48 A ) 3

AT miR-4258-RNAT G 25 I8k YL i 51 i bl
V5 BB ANE bR 2R o AL, T I miR-
4258 1) 7% 15 A 41 Fibronectin ! a-SMA 73 , 12
HE E-cadherin )73 (1 5) . 0-SMA 5 2] 4 4 23 1) 45
B AT AT BEZH B 1Y) B ERFAE, T E-cadherinag 45 F
b R 20 P e B RN 1 1 B 5T, PR, E-cadherin
Ml a-SMAZ EMT it #2 i BB ) & 451 HK-2
YU KT 7R 72 h, NGFINCZH 80% 41 it L A5 et 4 41
i 7R T S AR Y, T TG L2 60% 4 D Hi B 1E 41
Ji BT 2 A R [ (B13), 15 B miR-4258 11 T 3Rk
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AT {3k 1 v B S 1 HK 240 ) E-cadherin (1] 434 ,
T 4ERE b R A0 AR BRI

AV AT AT T I, Uk B R N
R A M AR A R B T RS R, L R
HK-240 fi % o t0 i FE I sg ) 5 1E 5 4 2 [ ) 2 5
PG E R X TAHE U, TG 8 = b 5
SHK- 285040 #2448 h miR-4258 K iAEH24 h
B 52, 48 h572 hifltb Z R LG i U(E 4);
IGZH # Fibronectin A 114840 5 miR-4258 KA 15 It
HA %, 48 hif) Fibronectinf) ik B 24 hiL %
N, 172 h548 WL Z R e g2 = L(E6). %
SERULH, W E S S HK- 28 /i 2, miR-
425811315 N il 5 Fibronectin®ix & N4 A A B
IR 1k . Hsiehs USRI 78 oh HoiiE B, e 3 o) 3
HK-2 40}l G845 {/¢ 3 Fibronectin i % 1% ; mbE a9 /E A
TE T2 3 T Fibronectin®5 4l fu 4L i KT B . ' 4F
AEAL 1 5192 W7 A2 18 25 A B v CKDE JE 1 8k, {H
B A1 A SR AR PREAS B 2, AN Gk, H Al
PR X 27 4E Ak 12 W47 DL 4 40 3 AR 32
B A AN LA Q5 1, 10 A5 I R4 AE, HE LISk
A5 3 SR 2 2 A AR AR B SR M U R AN PN T 28
W, W — N TRIG M 5T sk I HL R A
B 2R YEAL ERR (0 B PPAN T b 2 B A AL HL S
W AN 57 V3 CKDI 958 . miRNASTES> TR iEK T
AR — e T R B, T HmiRNAsH R IE B
LU BEIRAS T miRNAsH B2 R Rk | X
N miRNAsTE N B 4442 Wi Fe br B8 e 1 BRI HE o
ML AR, R 2 (A 73— 3B IR 1IE T miRNAsE
N VS W R AT AT L 121018

A SCH 3T miR-4258-RNA S 5 75 & YL I 50
BE T 10 /NG b R AT 2 A A0 R A AT
HK-240 5% 73 Ak 5 7 5 miR-4258 ) 22 7 ik 25 V)
Ko AV BHGIRIT B A YAk BB AR miR-4258
(12 FRIEE O, I TRNTER IS A 440 G
PRIZWI 710, X 240 B AT e 5 2 R R 2
Wt 5 ER S, B BRI HIME SRS .
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