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PR A T P 43 W £ 1 ( secreted protein acidic and rich
in cysteine, SPARC) J&—FIIZ 5 45 & 8 1, AEf% 38 i
ML AR N F-B (TGF-B) i th S 54 4147 4k
FORIR I R, Jemi A I iR SPARC RS 2
HENRIRIZ T8 K U5 0 2T 48 240 L ( HKF ) Rl OE 5 A
B AE A0 M (NFs ) 3958, T 8 HKF 1 SPARC ik
REAE I 20 i (938 7 > B3/ RNA (miRNAs) J&
—Z/PAAEGS RNA 731, Z 5101 2R R 50
P, Qi sg s A A 55 2 SRR I KR K

SPARC 7 HKF W35, 16 HKF 40 % 4 miR-148b-3p
AEWS T I SPARC HYZR3E , I 40 M e 58 . 7225 BTk
T miR-148b-3p REAE AL 71 45 4 SPARC 119 37-UTR ; W ¢ ¥
R L N A 45 5 E— 2B UESE miR-148b-3p AEAHE ) /5
T SPARC ) 3'-UTR, 7E¥; 4+ miR-148b-3p [ HKF H
Yy SPARC BELA% 1K by, BEASHETH miR-148b-3p MIFEH,
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eroup were injected with silicon dioxide (SiO, ) dust suspension, and the control group was injected with the same
amount of normal saline. HE, Masson and immunohistochemistry staining were used to observe the pathological
changes and lymphangiogenesis of lung tissue. The expression levels of miR-455-3p and VEGF-C in lung tissues of
rats were detected by Quantitative real-time PCR ( RT-qPCR) and Western blot; The miR-455-3p inhibitors and
negative controls (NC) were transfected into HLECs, and the expression levels of miR-455-3p and VEGF-C in
cells were detected by RT-qPCR and Western blot. The migration ability of HLECs was detected by scratch test,
the ability of tubular structure formation was detected by matrigel tube formation test, and dual luciferase experi-
ments were used to verify the targeting relationship between miR-455-3p and VEGF-C. Results Compared with
the normal control group, in the silicosis model group, a large number of inflammatory cells gathered and collagen
gradually deposited in the pulmonary interstitium, and there was lymphatic hyperplasia in the lung. The expression
of miR-455-3p in the lung tissue was lower than that in the control group, and the expression of VEGF-C was higher
than that in the control group; After transfection with HLECs, compared with the NC group, the expression of miR-
455-3p in the cells of the Inhibitors group decreased, the expression of VEGF-C increased, and the ability of cell
migration and tubular structure formation increased (P <0.05) ; VEGF-C was confirmed as a target gene of miR-
455-3p by the dual luciferase experiments. Conclusion miR-455-3p can affect the tubular structure formation a-
bility of HLECs and regulate lymphangiogenesis by targeting the expression of VEGF-C.

Keywords miR-455-3p; VEGF-C; silicosis; lymphangiogenesis
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JRM B R R 2E R JZ 55 A HKE ' miR-
148b-3p AYFEIA K RIS, F R s e 10 i 7R
SPARC J& miR-148b-3p & #E I A5, 0 H Hi s A W
FHCHRIE , L, W58 20 B 7 HKF 4f 1 miR-
148b-3p 1 SPARC HJZRiA/KF- L) & miR-148b-3p Xf
SPARC J¥EVEM .

1 #MREFZ®

1.1 SEZe#r# G4 is  DMEM 35558 Bk
R R M EE-EDTA V516 . TRIzol reagent I Li-
pofectamine 3000 ¥ H 3¢ [ Thermo Fisher 23 ] ;
miScript II RT Kit {5 & ) A 75 [F Qiagen 2 Hl;
Gene Pharma Hairpin-it"™ microRNA RT-PCR Quanti-
tation Kit 4 H ¥ Gene Pharma 7 &) ; SPARC #l
GAPDH Hr &) H X7 Proteintech 2\ ] ; 4 Jifd 24 i
B PVDF i CCK-8 il is7) & 1l HRP FRic i F4T
RHUW F I R R A WO R B 5
il 2 5 W4 | 2 [E Promega 23 7l ; £ 7% SPARC 3'-
UTR A% 45 B ( WT-pmirGLO-SPARC) 575 A ( Mut-
pmirGLO-SPARC) %) 28 g4z 15 5k Kl 50k Fl L A%
K FORL( pCNDA3. 1-SPARC) I [ 1B 38 25 3 AR
F RN F) ; miR-148b-3p mimic K %} I8 ( miR-NC ) Iy
A L5 1 2585 R A PR, ABI StepOne Plus
F5:04 A 2[5 Applied Biosystems 23 1) ; 4H il 15 74
F NamoDlropTM 1000 f i 436G T H 32 [ Ther-
mo Fisher 2\ 7] ; [y TN ANEEES Biotek 2\ 7] ; Im-
agequant LAS4000 43 F &AW F 35 [E GE A7,
B DT IR I 7 S R A B T i B R H 2 34k
IR TLRUER 5 — R BE B e AR} o B
32 ), S 2 4], AR 1, O bR A KR4I 25 )
TBIT I EPRIA NS A F

1.2 FHi&

1.2.1 #mAe3ssc  HKF Al NFs AR S R 441
IRV il B T ARARAE | B3R 3L E ] DMEM $5 5%
BRI A 10% FBS M 1 x HHEE R, TUE
F37 CH 5% CO, MIEFA TSR,

1.2.2 #mfei3 i Lipofectamine 3000 ¥ miR-
148b-3p mimic , miR-NC pCNDA3. 1 Fl pCNDA3. 1-
SPARC U 73 il % Y« HKE 4 i, 7% Yo BV 20 B 4
MR P AT

1.2.3 RNA # J4e Real-time PCR 4 fifd o 19 &,
RNA il i TRIzol reagent $EHL, $E PGS FE S U B 45
HEAT, B RNA BYZ0EEFI 75 538 2 NanoDrop™ 1000
A366EE TR AT 260 nm 5 280 nm AN G E

ARG, DL 260 nm 5 230 nm 40 WO 5 {8 1 F
ERIEM . {4 ] miScript II RT Kit $f 44 RNA %% 5%
B cDNA KF 1 g B RNA JITAF|F 12 wl DEPC Ab
FHIK 2 pl miScript Reverse Transcriptase Mix 2 wl
miScript Nucleics Mix Fil 4 wl 5 x miScript HiSpec
buffer 1, 7£ 37 CHFEF 60 min J5,95 CHFFH 5 min,
LKALRR AT -20 C &M, XF T miR-148b-3p
A2 3k KK 4 Gene Pharma Hairpin-it™ mi-
croRNA RT-PCR Quantitation Kit 7£ ABI StepOne Plus
ARG AT, WA 95 °C 10 min SR TS P i B
%4395 C 12 5,62 °C 40 s, 4L 40 MEFR, LA U6
NN Z 2 -4 miR-143 AN FA . X
T SPARC mRNA (12 & £ I [F] #£ 7E ABIL StepOne
Plus R4 F#AT , )RV Z5A4FH 95 °C 10 min FAEHE;
95 °C 55,60 °C 40s,3:40 MEFR, UL GAPDH 1EH
M2, 2 k5 mRNA AT R a &, Pl
FH 51 % & SPARC; F. 5'-TGAGGTATCTGTGG-
GAGCTAATC-3', R: 5'-GCTCAGGACTCGCTTCAT-
GG-3"; U6snRNA: F: 5'-CTCGCTTCGGCAGCACA-
3', R: 5'-AACGCTTCACGAATTTGCGT-3' ; GAPDH ;
F: 5'-TGGGTGTGAACCACGAGAA-3', R: 5'-GGCA-
TGGACTGTGGTCATGA-3'

1.2.4 wmpa3gsaiE hn i CCK-8 7 & %t
AN G L A B O AT BT o AL TRTEUE K
S 190 5% 2L 40 6 FH TR A J5 AR AR L85 7 355 37 5
Fk 18 100 wl/fL (2 000/~ 41 i) 42 7k 96 FLAR,
DUBRRE IR 12 h 5 B og b R S gk L i 55 |, T4 9%
0.24 48 .72 .96 h B &EFLAr7 M A 10 pl CCK-8 %
WP 1 h S AR U A450 fH 2 40
17 6 ZFLEL KM,

1.2.5 FHRABRHRER BT X8 KW
%2 40 P TR AL 85 1 x 10° S0 P 58 4 85 37
FEHEE EHT 10 em JERE IR A, 7E 37°C & 5%
CO, WIIEFFETPFFEE SR 7 d, 0. 1% [ 25 df 5k G
WL 5, 76 W00 T T8 =30 /> 4 i 1Y 5e B AL
w, MM T 3 ZALEE A,

1.2.6 SEAFEIREAE SN WK
LR R A AL B AR A 288 A SPARC 3'-UTR
2R A FE X FRE WT-pmirGLO-SPARC , miR-
148b-3p 4l XA 5 AR 1 9 6 3R Bl 4t 4t 3k IR ks
Mut-pmirGLO-SPARC, 4 #4 # 1y T & 7% 4§ =
HEK293 #iiffd, 73 N2 Bk (i 5 R 946 ) A1 miR-
148b-3p YL 2 HEK293 4l i 45 %t A HF 5T, 48 h
JE B A0 M, ELAAR SR T 1 2 IR R R
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LRI 22 G2 1) U BH A5 | 7 2 D RE R AR A 1 i A
RN ZIGRAMEE IR . NS BRI RO, 4
Hr miR-148b-3p Il SPARC 3'-UTR MM EAE ,
1.2.7 Western blot  WCEEANMLIG , {f FH 20 At 24 ff ik
ZUHELIM, T4 °C,1 000 t/m B0 5 min, UE b
W, A LA buffer J5 &3 5 min, #17 SDS-PAGE
Hik , 56 % PVDF I8 E 5% iR 2 =S JR A 2
h, JH3F PG B SPARC A1 GAPDH $i1k 4 °C %
B, Ve E IAGE M B HRP ARic il S hi %
THUERME 1 h, BERGER 3 RETERE IR
ECL %65 7€ Imagequant LAS4000 43T B84 I
MEREER

1.3 Sit=40IE  fdi ] SPSS 19. 0 B AT 883
AR BRI DL x £ 5 TR, I 255301 (ANOVA ) iff
17 Z2 U RV BCE A He 388, i Student’ s-¢ 6 56 117 4L
PETE PG HLEE, LA P <0. 05 N2ZERA G #5 X,

2 FR

2.1 SPARC #1 miR-148b-3p 7 HKF #1 NFs 135
iZ7KFE  Real-time PCR #] HKF #1 NFs #1 SPARC
Hl miR-148b-3p HJ 3 ik /K F .75, HKF H' SPARC
mRNA Y A XF F ik K F R 4. 11 + 0.27, £ NFs
SPARC mRNA [HJFIX} KKK 1. 14 £0. 19, HKF
T NFs(:=9.68, P=0.000 5), i HKF * miR-
148b-3p MY AHXF KKK P4 0.47 +0.22, NFs
miR-148b-3p AYFHXT 1K KK 1.24 £0. 15, HKF
W% T NFs(z=8.56, P=0.0008), WK1,
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El 1 SPARC #1 miR-148b-3p 7£ HKF #1 NFs f 3Rk 7k
A:SPARC HYZEIEIKF; B: miR-148b-3p MK IL/KF-; 5 NFs L
. P <0.001

2.2 miR-148b-3p ##l HKF & SPARC K FRiX
£ HKF 20 %% ¢ miR-148b-3p, J& Real-time PCR
Kl b 78 miR-148b-3p MY FRIEAKFHE [ (1.08 =
0.15) vs (7.05 +0.14), t =12.46, P =0.000] , 1M
SPARC HYZRIKKFREAK T [ (1.21 £0.25) ws (0.47
+0.08), t=6.46, P=0.004], WK 2,
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E 2 miR-148b-3p i1l HKF # SPARC K Ri%
A miR-148b-3p 191k /KF-; B SPARC [ #357KF-; 5 miR-NC
B **P<0.01;"*** P <0.000 01

2.3 miR-148b-3p Xt HKF EE A 0 i of
CCK-8 A 7E HKF 4iififs h¥% 4% miR-148b-3p J5 0
~96 h 4R FE G O, 45 R R W, N 48 h HF IR, 5
miR-NC 1A F , miR-148b-3p £H 1) 4% 5 BE J1 W & F
F&(F=125.4,P=0.002), WK 3,

25 -«miR-NC

-+-miR-148b-3p a4
20}
g
S| ##
2 L5}
NS
= *
m 1.0}
RE)
2
= 05¢
0 1 1 1 1
24 48 72 96
I 7] (h)

E 3 miR-148b-3p Xt HKF 15885200
5 miR-148b-3p ZH L% * P <0. 05 ;5 miR-148b-3p £H 1L%¢ . P
<0.01

2.4 miR-148b-3p Xt HKF B=EEB IR  Fi
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TERETE T 7R miR-NC 20 (729 +37) 4 ifd 58 [
A% I 5 = T miR-148b-3p 2H (476 +38) (1 =
9.34, P=0.0006), LK 4,

miR-NC miR-14b-3p

4 FREERE ST miR-148b-3p ¥t HKF 5= B2 5 B 2200

2.5 miR-148b-3p # @ 1€ A F SPARC 3’-UTR #J
#l SPARC BIFRIE 73l JH 75 4 70 31 1F mi-
RANda ( http://www. microrna. org/) | PicTar ( ht-
tp://pictar. bio. nyu. edu/ ) Fil TargetScan7. 1 (http://

www. targetscan. org/) Fil{ll SPARC 3’-UTR ' miR-
143 (925G 07 A5, ¥ 898 0 2R W 45 56 I8 ok ik A 7
SCHSHIE, B3 B R miR-148b-3p 5 SPARC
3"-UTR fAAESE A0 45 (B SA) 3 W8 R B 45 3
PR3 BT .71 , miR-148b-3p AE M 4 [a] /E H] T SPARC
3'-UTR il 2¢ R i35, 2% SPARC 9 3'-UTR
FREE S 5 AT A5 R AR AL PR S, miR-148b-3p FY 1T
HilfERE R, WLIE 5B .C.

2.6 iFFRix SPARC #Eil miR-148b-3p X} HKF 1%
BERMEIMER 75 Y miR-148b-3p A9 [A] i f%
SPARC EAZ IR AL, i i Western blot 4341 4
i SPARC Y2 ik 7K ¥ & B Yt miR-148b-3p J5 41
JfiH SPARC FiA7KF- T R, #% Y SPARC HA%FRIA
Jiki)a , 4 rh SPARC ik /K[| T, @it CCK-8
PRI A AL AL 0 ~ 96 h BEFHAF I, 45 . W, L e
SPARC 4l Jfd i) 35 5 g 7 B B 34 I (F =120.9,P =
0.005) , LK 6,

A B
C E
1.5p
i *k
slop 3
#&
ES
D K 0.5F T
=0
z=
0
WT-SPARC 3’ -UTR-UTR + + -
Mut-SPARC 3’ -UTR-UTR - - +
miR-NC  + - -
miR-148b-3p - + +

B 5 miR-148b-3p $2[E{E A F SPARC 3'-UTR #1%] SPARC By&Ki%
A AR AU GE N 2R WA A FE R ORI 45 2R 5 B - 528 AU R BE RTORE DN P 45 5 5 C . FEZR A BT K BT SPARC 3-UTR ' miR-148b-
3p A AN ;D WT-pmirGLO-SPARC Fll Mut-pmirGLO- SPARC %3 3 i it 15 2k PR TR £ 17 B B 5 E - U St 2 T A5 2L R 43 A1 miR-148b-
3p 5 SPARC 3'-UTR My f/EH]; ** P <0.01
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A 1 2 3
SPARC
GAPDH
B 55 --miR-NC
-»- miR-148b-3p+SPARC ##
_20[ -&-miR-148b-3p
g -
2 15F
N
fun *
= 1.0
§
=05
0 1 1 1 ]
24 48 72 96

I 8] (h)

El6 i3k SPARC 5l miR-148b-3p ¥t HKF &5 130 &14E B
A : Western blot Z3#7 40 i th SPARC 135K ;1. miR-NC 4 ;
2. miR-148b-3p 41;3 : miR-148b-3p + SPARC #H ; B: CCK-8 1461 41 ity
T AE S84 ; miR-NC #H 5 miR-148b-3p #H L. * P <0.05; miR-
148b-3p + SPARC 415 miR-148b-3p £ b4 . *# P <0. 01

2.7 it3Ri%E SPARC #£/H miR-148b-3p X HKF 52
PERAHIHIHIER AR SERETE U2 BT 7R miR-
NC ZH 20 i 5 B (19 50t Oy (749 £22), miR-148b-3p
ZH 40 MY 5T B F B (470 + 37 ), miR-148b-3p +
SPARC #4H 4 Jifd o2 P 1 80 & O (663 + 32), miR-
148b-3p + SPARC 41 5 miR-148b-3p 414 Lt 41 Jfl 7¢
PR R BT IS (1 =6.88, P=0.001 1), WK
7o

miR-NC miR-148b-3p miR-148b-3p+SPARC

E7 5E%i% SPARC ¥ miR-148b-3p
%t HKF 527 B R34 A

3 itie

o5 B REIR S — b B2 K 7 4k AL 50 , R i e
AR s, HRS LM A TEE . W43 miR-
NA TESRIR I Bt A% v % 450 05 4 T, X i IR 41 41
R Bk DU 2 22 8 2 1 40 A LR AT IR
miRNA'® 40, miR-422a 7] LLHE ] MAPK1 , B4
%5 HTS 1YIE K ; miR-3187-3p Al LI#L ) IGFIR
TR IGFIR 1Kk F 1 B 9 3E B3 45 1 ik

LFHAEAL AR ) 7E HKF th miR-3187-3p 7] DL 45
GAB1 ik R IF 4G5 B MRS . T E
o, miR-148b-3p VE Ay i U il DX, BE A% 41 11 9 &
H R AR B R AN AR TS ) RS AR e
IR DL BRI 92 95 K U5 2 4 48 S miR-148b-3p
TR AR ILAE v R, AR E— 2P
53HT 7R miR-148b-3p 7E HKF 1 [ Rk 7K K F
NFs, 7E HKF H1 %5 4t miR-148b-3p RE 1% 4111 i 21 fitg 14
B, TEZEUE I 43 AT B, miR-148b-3p Al fE 7]
YEHIT SPARC JE[H 9 3'-UTR, #I I Hi ik, Real-
time PCR fY&5 SRt it —PAESCHE HKF H' miR-148b-
3p eI SPARC B9k,

SPARC J&—FP g 25 5 40 Jf ik o 2 11, FL Rk
IKAE A A FE S AT g m A gt rh gt
. SPARC HAL5EG T AL T ALFNIV AL JE 8 A Y
YERT, TE AR A1 38 it (ECM ) T 18 e ¥ JE AR
TGF-B1 Ml TGF-B2 4 HE W% i/ T Al £F 4 41 ffy 3¢ 35
SPARC, 1fif SPARC ZbFEAM )5t WREL 5] Smad2 [1)f
TRk F-Ha i) B SPARC ] LIIR TGF-B, &
H TCF-a {55358 . fEABEFE & B SPARC 7£
HKF )2 357K F 7 F NFs, 5 miR-148b-3p H4 14
FISZ 7 HKF H#E YL miR-148b-3p fEfS T i SPARC
F14) 2238 4110 T 200 B 3 9, ¢ 't 3R Il i 4 PR ks gk —
HAESE miR-148b-3p il 1 L [7] SPARC 3'-UTR &k #%
MEIER . #E%% %« miR-148b-3p [ HKF rf 4% Je
SPARC ELAZ R IABORL, BEUZHKIH miR-148b-3p AYLE
R ARG SRE )y, BIRSS R R WIFE HKF
miR-148b-3p 7] G i ¥ (] 1 il SPARC MY3RiA, &
FEAD IR HE R A AR . S Rn i g R AE
HKF 4iffe s T8 SPARC ZakREMEAN G T A I i
JRAE IR SOGERR I IE L, e AR W58 h i —
Ik IR 414U HKF o SPARC Rk /K48 0E #
Bz Ik AT 2 4 i mT 2 PR miR-148b-3p 7K
SEARRBEE, FE SPARC LK miR-148b-3p 1]
AESEIRYT I FRPE TR IR 1 3 B A, AR A 5 Ay g 3L P
IR IR YT PR A0 B

Zi bRk iz it K W, 7 HKF 40 M P miR-
148b-3p [FRILKFF I, SPARC Fik /K L, i
35 miR-148b-3p fEME T I SPARC ik, & 40 il
HKF 3458 1EH , #2785 miR-148b-3p 1 SPARC J2&14
Y7 9 B R IR 1) P R A
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the proliferation, migration and invasion while inhibits apoptosis of

Mechanism of miR-148b-3p regulating proliferation

of keloid derived fibroblasts
Li Xinyi,Li Xi,Zhang Wei,Li Xiaojing
(Dept of Plastic Surgery, the First Affiliated Hospital of Anhui Medical University ,Hefei 230022)

Abstract Objective To analyze the effect of miR-148b-3p on the proliferation of keloid derived fibroblasts.
Methods The expression levels of miR-148b-3p and SPARC in human keloid derived fibroblasts ( HKF) and nor-
mal human fibroblasts ( NFS) were analyzed by real time PCR. The expression level of SPARC protein was detected
by Western blot. The effects of miR-148b-3p and SPARC on HKF proliferation were analyzed by CCK-8 method
and plate clone formation. The target gene of miR-148b-3p was predicted using online analysis software, and then
the luciferase reporter plasmid was constructed. The targeted binding site of miR-148b-3p and the target gene was
analyzed by luciferase reporter gene method. Results miR-148b-3p was low expressed in HKF and SPARC was
high expressed in HKF. Transfection of miR-148b-3p in HKF cells could down regulate the expression of SPARC
and inhibit cell proliferation. Online analysis software predicted that miR-148b-3p could target the 3’- UTR binding
SPARC; The results of dual luciferase reporter gene further confirmed that miR-148b-3p could target the 3'- UTR of
SPARC. Transfection of SPARC eukaryotic expression plasmid into HKF transfected with miR-148b-3p could coun-
teract the effect of miR-148b-3p and restore cell proliferation. Conclusion miR-148b-3p can inhibit the prolifera-
tion of HKF by targeting the 3'- UTR of SPARC and inhibiting its expression.
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