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[WE] BB Wi/ RNA-17-5p (miR-17-5p ) 7E/NLERRLEETE (NS) s b iy i R HL il 3
THE A (ActA ) /Smads 3 BT LA T-0052m . Fik  $EHC 2018 4F 3 H 2 2019 4F 3 HIIAREY 55 7] NS &
JLR NS 20, S350 41 [ B A AG (o fa L2 Ry E 4 6 HRAH, LR A1 8 I miR-17-5p b IL. Kige NE
JEANAIRR, A3 BIFE S miR-17-5p K LSERAT IR E AL OR: (PIHIAL) | & JoR SCRENLT S B X B ( BRI XT
Mzl ), R NE A2 AL, RS A AN T, DL YL JS A miR-17-5p. ActA mRNA
Smads mRNA FIMIFEHE A PR, &8 NS AHAMNEIM miR-17-5p K= FIER M4 (P<0.001) o 52534
FBAHEXS IR ed, IDHIL i T-% . miR-17-5p AHXFFIA AL, Actd . Smad2. Smad3 =) mRNA J#K
FIAI AT (P<0.001) o £5i8  miR-17-5p 7E/NJL NS AN MY & T, AKFEIE miR-17-5p GEIIHIAF
JEANRERIET, HALEI AT eSS 18 Actd . Smad2 . Smad3 =) mRNA AR A RKA X,
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Role of microRNA-17-5p in the pathogenesis of pediatric nephrotic syndrome and
related mechanisms
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Abstract: Objective  To study the role of microRNA-17-5p (miR-17-5p) in the pathogenesis of pediatric
nephrotic syndrome (NS) and its effect on renal podocyte apoptosis via the activin A (ActA)/Smads pathway. Methods
An analysis was performed on 55 children with NS (NS group) who were admitted from March 2018 to March 2019.
Fifty healthy children who underwent physical examination during the same period of time were enrolled as the control
group. The mRNA expression of miR-17-5p in peripheral blood was measured and compared between the two groups.
Human renal podocytes were transfected with antisense oligonucleotide recombinant plasmid containing miR-17-5p
(inhibition group) or control vector containing nonsense random sequence (negative control group), and untreated human
renal podocytes were used as the blank group. These groups were compared in terms of cell apoptosis and the mRNA
and protein expression of miR-17-5p, ActA, and Smads after transfection. Results  The NS group had a significantly
higher level of miR-17-5p in peripheral blood than the control group (P<0.001). Compared with the blank and negative
control groups, the inhibition group had significantly lower apoptosis rate and relative mRNA expression of miR-17-
Sp and significantly higher relative mRNA and protein expression of ActAd, Smad2, and Smad3 (P<0.001). Conclusions
There is an increase in the content of miR-17-5p in peripheral blood in children with NS. Low expression of miR-17-
Sp can inhibit the apoptosis of human renal podocytes, which may be associated with the upregulation of the mRNA and
protein expression of ActA, Smad2 and Smad3. [Chin J Contemp Pediatr, 2020, 22(9): 958-963]
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B 25 S AE (nephrotic syndrome, NS) &/ L
UL ARG, o FE AR fb 2R A B /N ER 3 G I
BERG R, LIRSS AR . ARER e K by
TR, RAERGE . MRz, 2T U5
NEFELFIFLAE, W LEFR XK A B Y
B EE R B A R B T /N RS
AMIEY B NBEREZ R A, B /BRI g it
Jo B v Y B A G Ay, R A R T e D
FEUNS B B R AN N BRAE Ak i 2R
B, R anfar il e AL 40 T, 7E NS IIRYT
A EER L, B EAPRARE L,
PRI ]y 7 ORI SE #4057y RNA (microRNA,
miRNA ) & B A 5 B IR SF 2 1 B BE AR g i /N o3+
RNA, fRIIEZFAEYERE, NS MRITHRAL T
BRI Y, SR, miR-17-5p /E R miR-
17 IR Z—, SHEPRI B ) kAR R %,
ATYG A B R AR T . A A 3 o SR A R AT 4
BB, (HH B A TR . BTG 2R A (activin A,
ActA ) /Smads il BT K A T G S
S, S5 AT E R YR TR
L, A58 L 058 53 1 miR-17-5p 767N JL NS
PR ek B X HGH it ActA/Smads 18 #1241
T s, DU/ NL NS B6RYT S AT A A
FEH
1 #ARESFE
1.1 —MEMRSE
TE B 2018 4F 3 A % 2019 4E 3 A 3 Be Wik
1) 55 %I NS L NS4, Horp 55 41 ], % 14
fil; AW 1~8 %, F65+20%; JkFE3~18
NA, P 10244 H 5 95 B AL G 0N
AR 42 5, JR kb B AR N ER R 6 i, R
JE 8 A 1 R 4, R O 3 B, AN BRI
(1)NS BILBHFFA ML /INEREIR A R 7325
B EIRIT ) U i NS 2 kbR, HL22 B A
125 (2) ABERTRATAEMAEIRYT . HEBRARIE
(1) JeRMENS; (2) FAAERER . 184 &
RIGVEIMAG S5 % o

5 3 B 50 151) [ 300 A A %) £t B )L A 1F X
MR, Horph 53540, %156 4Fi#2~10 %,
SERIAERA 7.0 £2.1 %, NS ZH AT %5 BR 4 L1

A (’=0.271, P=0.603) . A 44 #% (1=1.249,
P=0214) 2R TeGit 3 L. At ek e
et , HH S A 20188 #H F(LW-018 )
5 RIBRARUAFE NSRBI R
1.2 KK 5F

DMEM/F-12 $5553% . 35 / BEXUT ( 36[E HyClone
ONFE) MR BREE (35 Gibeo AF] )
e L BEHLT A X B2 AR (negative control-
peDNA3.1) , & miR-17-5p J S BEA% 11 R T 41 ot
#( anti-miR-17-5p-peDNA3.1 )( ZE[E Ambion A H] ),
Annexin V-FITC/PL XU 4% i 7] & . Lipofectamine
3000 ig AL Jeil & (32 Invitrogen 2 F] )
TRIzol i1 & . ECLILH & . BCA W& ( HA
Takara 23 F] ), ActA ., Smad2 . Smad3 B vEBEHTIAR (£
[E CST /A7) ) , Multiskan Sky 42U K BEFRIL . ABI
G ER PCR Y ( ZEE Thermo Scientific 2AF] )
CheniDoc XRS fb27 & YE % 4381 248 ( 215 Bio-
Rad 24 7] ) , Accuri C6 57 20 40 M2 X ( 25 [F BD
NI
1.3 R REEE PCR 45 E M miR-17-5p
KF

KA Z R H A NE LK 3 mL, EDTA #t
BE, ZEIEHE 2h, 3000 r/min &> 10 min, 5 HL
PRI, 57T -80°CIUKAH R f . TRIzol 4%
HUELRNA, i s il ) 4759 31 eDNA, B 0.5 pL
cDNA MR, SERHEERE 7 PCR K miR-17-5p 4
JE RO, T B S UL B ERE, D
U6 NS EEH, DL ACHEZRIR H 3R Y 2 kK
-, ACHE N ZEEAE  iA IR 2 BB A 28 D7 1
B, BGESAGI 3 URAFHIME
1.4 ANSRMEIEFHE. HESHE

NE kR (AR 2= AT )
W T 1 x ITS 559555 (10% 4= 3 | 75 / 5ERUT
DMEM/F-12 555725 ), B T 33°C . 5% CO, 354 .
N A0 R G B 2R K 80%, FHAR £ ITS ks
FRETE 37°C. 5% CO, i FFAHH 57 7~10 d Ry 1l
BNG RN, T E2 5. s 2 A
HILA 1 x 10" FLE R T 6 fLAR T, E4nim &
FKIKE 70%, ¥ Lipofectamine 3000 fg o A e
I AL BHRE, 2 Y miR-17-5p [ L5E
AR EA R (Pddl) , & IoE XEEPLUT S
X IR AR (BIPEXTIELL ) , RAALH A S L
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YRR A 4. SRS R P 3 N TATHEAR,
SRS A 3 IR,
1.5 AR NHAABATIER

B E LM, PL1x 10Y FL%5 4 F
F 6 fLA, B BT A RPMI 1640 1 37 JL 1 5%
24h, 3000 r/min & 0> 10 min, PBS % 3 K, &
JEHNA S uL Annexin V-FITC/PI, ZEiEMFE 15 min,
T 1 h A A ARSI 0 R T A
1.6 SCRISCEEE PCR #7Il& A4 miR-17-5p
& mRNA RiL1ER

B OB R A0 L, TRIzol 32 7] £ £ B
RNA, 544 8 cDNA, SERF5¢ % 5E i PCR 4
M miR-17-5p. ActA mRNA, Smad2 mRNA, Smad3
mRNA Fah 0L, i BRI & vl B 15 40 TR A,
RN & 95°C 4555 95°C 15s, 58°C 25, 70°C
15 s, EE 35 MEFR. 0l LL U6 MEFRIEH, 274
B3R miR-17-5p AHXf R ik it; LA B-actin HEFK
FERH, 27 B ROR & mRNA A AR, &5
FEHIILE 1,

=1 S|MFE%

ElE72]
5'-AGTCCGTTAGCGCACCTTCAGT-3'
5'-TACGGTGCGTGGCAACTATAGA-3'
5'-GCTAGCATGCTTCTGGTAGCTAGT-3'
5'-AGTATTCATATGATCTATGATAATC-3'
5'-GGTAGTACACTAGCTGGTGAT-3'
5'-ACTCTATCAGATACTCTATGCG-3'
5'-TGCTAAGTCGTCGTGATAGTG-3'
5'-AGTACAATAAGCATGGCGATG-3'
5'-GTGCGTCTACGGTTCTGGA-3'
5'-CTGCATGATAGCGACGATTC-3'
5'-ATGCAGGTGTGCTAGAGTGTA-3'
5'“TGATATTATAGGGAGGACGATG-3'

S E|

_ LUEs 1
miR-17-5p
TS
L5149
TFE4:
AwiiCik/F
TS
AwiizIE/F
TEE4:
ARiiGIE/F
IRGEIEZE
ARiiGIE/F
IRiEIRZE

[f-actin

1.7 Western blot il & EBHEXRIZE
BRGNS A, A 0 e S T ok
2, REUREN, BCA R &I EEHWE,
UK. B B EEG, A ActA. Smad2.
Smad3 — LR B (1:1000) , 4°CE 27,
A —HF R (1:5000) , ECLIAF| &,

5

Image J #2507 K BEAEL
1.8 HITFENH

fdi 1 SPSS 23.0 Seit ki rEici b 2 . T
TRIAIRL + bRifEE (xxs) Fow, L4l K
K5 2250 8, AL TA) P R B 30k T LSD-1 K 56
P<0.05 WA G E L,
2 H#R
2.1 NS@A5IEEERASNE M mMiR-17-5p FTix
KFELEER

NS ZH A 1 miR-17-5p 357K - 5 T 1F 5 %)
WEZH (30+4vs22+4, t=9.777, P<0.001) .
2.2 FHAMAEATIERLE

E S R e A R = R Y K € PG S
4, ZRAGI¥E L (P<0.001) ; SHAE
FIHEXT FRZH A i TR B, 2SRRI L
(P>0.05) . W#2., Kl 1.
2.3 miR-17-5p #1& mRNA RixKFLLE

2 I BRE LM ZH 1Y miR-17-5p .
ActA mRNA . Smad2 mRNA. Smad3 mRNA FEik|H
MILE, Z5A%1EE L (P<0.001) . 57
P ZH B A o R 2H b g, # il 2H 89 miR-17-5p AH
X % 35 & K, ActA mRNA. Smad2 mRNA
Smad3 mRNA fIX}FRFEH F, ZRAFIFEEX
(P<0.001) 5 =5 FHAH 5 B A4 miR-17-5p.
ActA mRNA . Smad2 mRNA. Smad3 mRNA #H %} %
NEHE, ZRTGqIFEE L (P>0.05) o W3 3.

x2 HHAMBRBETERIER

(n=3, x+s, %)

2151 YA TR
ZHU 45+ 6
BT HE 2 47+6
G N 26 + 4™

F18 22.151

P1H <0.001

e am G254, P<0.001; b s 5EAMEXT BRZH b4k,
P<0.001,
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10" 10° 3
10° 4 |01—= -
2 i |: ~¥ = igg i
S 10° 4 R iz [ 101—§ 7
10" 4 S -’ = lO\E
10° . el ; £, 100 -
10° 10' 10° 10° 10* 10° 10' 10° 10° 10* 10° 10' 10° 10° 10*
JHIKER 11 -V- SRR AT % JHIRER [ -V- SR EMIOE % IR 1 -V- SR RESOE %
2P B IR AL SEE
B 1 mXARARNZSAMEETER A E2EURaET.
#z 3 miR-17-5p #1& MRNA FRixKFELLE  (n=3, xxs)
2151 miR-17-5p ActA mRNA Smad2 mRNA Smad3 mRNA
ZEHA 1.02+0.12 0.65 = 0.08 0.72 +0.10 0.60 = 0.07
B e e 1.00+0.15 0.63 = 0.07 0.75 £ 0.08 0.62 = 0.08
HH 0.42 £0.05™" 1.37 +0.15™ 1.35+0.14™ 1.32+0.15™
F Al 44213 78.876 52.625 74.615
P <0.001 <0.001 <0.001 <0.001
e a/mn S5 A4EE, P<0.001; bR SN R L, P<0.001,
24 FBEARIZBEREER ®4 BEBAFREBRLE (523, xs)

25 HA L BT BRZH R AL ActA FEHE . il ActA 1 Smad2 [ Smad3 B[
Smad2 #H . Smad3 HFEHFRIKRIEH LK, ZFA5% 254 028+0.03  045+005  0.40%0.03
T L (P<0.001 ) o 575 A AIBIMERT HRZH LA, BIEATBRAL  027£002  047:0.04 041004
FHIZH ) ActA 2 H . Smad2 45 . Smad3 25 HAH B 0.55+0.05"  0.80+0.08"  0.73+0.06"

N e L N F 99.605 55.190 86.639
S F AR R, 2R B (P<0.001) ; Pg o o oo

<0. <0. <0.
25 A 5 B X PR ZH ActA &5 . Smad2 & H .
. N . N e an 55 AL, P<0.001; bR 5B M:xT A He s
Smad3 & FIMIO RS H AL, ZRELITEEL oo
(P>0.05) . WEl2, 4.
3 itig

-

Smad2

-
ActA ‘ L 2

B B B
DR
&
$

B 2 KEHEHK Western blot &5 [E

/INL NS B R i AR B, RS Ak LA N
AR . R BERE AL B/ INER B R mk AR e A
PEB 4 9 1 IRPRIGYT NS SRITE 1R B &
NEMGERIT TR, BAASEEFAER, HIE
JT AR TR Gy Ay . L PERERE . . KR
SRR BTSRRI, RAE . SAALRIRSEA S
AR R AR T /N L NS B BRI B 5 £ F g
B s & A W EE ML, T miRNAs 7E 20 i
WL ok, AR AT AR T O R R
PEVER O, I, T miRNAs 7E/NJL NS gk
AR Al K FLXH B A A T A SR LA, XN L

NS BRI A 2 X
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ABFFELEF NS 4 AMAE Il miR-17-5p 7K-F- 5
TFIEH X HRZH, Ui miR-17-5p 7E/NJL NS #M & i
TR SETHERI, 25/0JLNS WAL, AR5
4 SRR 8 R A0 4 40 B O T AR T S L AUR B
XTRAZL, /R miR-17-5p IR IA AT H A E 2 4
AP T miR-17-5p J& i % 6 1 miRNA 1) 22 i )2
TP miRNA, 7EZFAiilh 36 77, =5
() e BB IE . DE . IE SR R IER LT,
I T 8 6 DR e g e R Y, VL NS R
BHERIEHR TR, % REWPIIE, miR-17-
Sp FEIKBEHN, M miR-17-5p Y 5 263k Al [a] i 33
JORE AT BRI, N A . FST R IR,
miR-17-5p [ B 38 7K AT AR A s 1y 240 i R 5 1)
WOE, WA TIRE, S5 BRI Kk
A SEIOA R, B/NE LR A1 miR-17-5p
(1R 23K T S i B 4807 S am i g T 1Y AT AR M
5T B, miR-17-5p RE L B L4 Ca™ 7K P
FrE, BFE R, RS miR-
17-5p 16 B MRS TP S ikt il , 25 Bk
W AR, IS NS RAERMET, 5
AR EER—F, 1% JERAME I miR-17-5p /K-
AR R PEA /N L NS TR7RBCR B A b i ) A
Mg =2 8iSs

AW TG R, W5 miR-17-5p A1 X
FR AR T2 A AT BRZH, Actd . Smad?
Smad3 =3 ) mRNA J & A A X Rk w8 & T
25 AL A X R AL, $27R B0 miR-17-5p %36
REAM A A a9 U T, HALH T AE 5 E
ActA. Smad2. Smad3 =) mRNA NiEHRRIE
Ko ActA Z A4 K A+ -B (transforming growth
factor-B, TGF-B ) % ) Z g K Ao A
¥, BAIR. rE. BoEdiiy Ca® WM
PR AR AP AR ™ ActA 35 B3 B T 40 i 4B,
BE 5 0 ML | Y ActRIIA B5 2 IR 45 4, 1R
T AR a0 — 2 BTG T UiE AR08 K ) Smads, 58 B ES
JEAS S A M 5 5 "9 Smads & TGF-B 41 it P 15
ALY T, AR NS S5 5 Y Smad2/
Smad3 J& 5 32 R I35 A9 Smads, 7E ActA/Smads i
B R EEAEH, 5 Smads & H A0 E,
Y Smadd BT AR, dEAANEZ N, JEEEE
FEp R " M TR, ActA/Smads {55
& TR R SR R IOA BT, SRR TIRE, fEit

=74
, B

KRR GLRTURL A0 A B G FE RN 30 o Mang 55 P AN
ActA/Smads il FA LI T MR JEPE ST 2 PE T,
AT FR 28 T RIS S R TR T, I,
ot 2 B ActA . Smad2 . Smad3 = 3 1 mRNA
H MR IARE AT, MEIAiE T,

Zi BRTAR, /L NS AME I H AFAE miR-17-5p
FRTHE AR, miR-17-5p IRk Al 4] A B 2
R P T, HALE P 5 52 & Actd . Smad?2 |
Smad3 =4 ) mRNA 2B 3R K, 1l % 8N
miR-17-5p 1E R EEA /N L NS 297 A Wb s 4 A
HRRIT IS H I . & F miR-17-5p 7£/NJL NS
A 8] I 235 T 0 S PR B S 75 AT 3 Ao At [
M) N A LR T LA AR BB, R i — 2D R
THF5E .
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