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S100A4 AL B ANIEAZ N . CDA4 405 BRIC-235 BEPI X LL AR . 4518 : LMW-HA B EE RS IR /N B CF 1 2 5540
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Low molecular weight hyaluronic acid regulates the nuclear translocation of S100A4 to
promote myocardial fibrosis via CD44
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[Abstract] Objective: This study aimed to investigate the promotion effect of low molecular weight hyaluronic acid (LMW -HA ) on
phenotypic transformation of mice cardiac fibroblasts and the role of CD44 and S100A4 in this process. Methods: Cardiac fibroblasts
(CFs)were isolated and cultured from neonatal ICR miceandthen stimulated by LMW -HA. The proliferation of CFs was measured by
CCK-8 and EdU. Western blot (WB) , quantitative RT-PCR and immunofluorescence were used to determine myocardial fibrosis.
Nuclear and cytoplasmic proteins of CD44 and S100A4 were extracted to specify the nuclear translocation by WB and
immunofluorescence. Above indicators were measured again after CFs treated with the CD44 inhibitor BRIC-235. Results: CCK-8 and
EdU determined that the optimal concentration of LMW - HA stimulation was 0.8mg/mL. WB, qRT-PCR and immunofluorescence
showed that LMW-HA stimulation significantly increased the level of myocardial fibrosis markers (a-SMA and Collagen 3) , but CD44
remained unchanged , and S100A4 gradually increased with time.The proteins of CD44 and S100A4 were transferred into the nucleus at
the same time. BRIC-235 can inhibit these changes. Conclusion: LMW-HA can promote the differentiation of micecardiac fibroblasts,
which is regulated by the nuclear translocation of CD44 and S100A4 and the activation of downstream signaling pathway.
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A rp ", RN, CD44 5 LMW-HA 545 )5
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DO/A ], HAS) ; HT HistoneH3 . Hia-SMA (CST A F] ,
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CF 1L JJL4H BfS (myocardial cell, MC) M g 5 =
BER 22250 s o B HE R 2R 1~3 d 1% SPF 4%
ICR FL/INER A I T 43 88 B9 28 ot R B K 2
SCUS SRR RSB BT oAt i L 0 B A A AR
T 10% 364 .35 F1 1% 370 DMEM 250 1 55 5t
IR R R A IR E A 37 C.CO. H 5% ., i
0.25% 1) R BEEHAT I AL AL X, 4 1% 2258 3 A5 BEAIL
e TSR
1.2.2 LMW-HA #]i%

B LMW -HA % T 10% FBS ) DMEM 5 3% 53
FerRIR ), CF FHJC LTS W55 32 30Uk B s, #e i
A LMW-HA [ 55358
1.2.3  CDA44 ) 7] 4k 22

$ CDA4 I BRIC-235 451 24 h A S FR 1L
W ,37 °C.5%CO. M5 24 h J5 # il & LMW -HA )
Wik,

1.2.4 CCK-8 Zmpfig 5 52 %

FHIEERR CF IS L5 PE1T 40 BT 4%, 76 96 FLAR
bz B 4EFL 100 WL 3 000 /20 1 25 5 A1 A 200 o
W, CF WEEEJS A LMW -HA il 38, — & I ] J5 # i
W 3 SRR AR EE o AL A 10 pL CCK-8
I, AREEEE 1 h 5 FHEEARCI 2 450 nm AR
.

1.2.5 Western blot #|

B T 440 B AR A i L vk - A
B 15 min, B FE A5G 4 °C 12 000 g#.L> 20 min, I
AR W5 0 R R o0 A B A R AR 1 S %R
Fo W H BCA LI & R EE , 45 o 28 11 28 SDS-
PAGE HLJK G 7 R4 5 PVDF I |-, 2878 F 5%BSA &
FI1h)E, —Pid CRIKFE LK. FH2 R _IiHFE
2 h, i FH ECL & Sk 27 A& 6 I H i 8 F
£k,

1.2.6 5£8F %% PCR(qRT-PCR) 4]

WSCECE i 5 FH TR1zol 15 $2 MU mRNA , FH I &
X B mRNA HEF 73 5% 5% (37 °C 15 min, 85 C 5 5) &
% ¢cDNA. FH SYBRGreen % i#F 17 qRT-PCR £ ] ,
95 CHIEE 305,95 °C 10 5,60 °C 30 sHE40MIEHR, F
JEiE K. R StepOne Plus 520t PCR 2G0T/
1.2.7 & i et

CF MBI RAER IR M, 37 C 5%CO. M H
. 2 KR 4% 2 B H B 2 30 min, 0.3%
Triton X-100 %5 15 min, 5%NGS ZE I E 4] 1 h, A

—PU4 CREIRISR . 52 KW Fi—P, SRR, 5%
HeHUEREIFE 1 h, W5 B0, DAPL Y44 6 min, 1
L RO C R WA g I IR
1.3 %itssix

LBk B 3 A Sr I SE5, TR Giit
Mr¥ ] SPSS25.0 #5475 o 1E 4340 B >R FH 4=
PRz (x + 5) Fom , BIZHL R EL SR TSR AR B X ¢ K6
5, 2 LR LR 3 07 22 0 BT Rl Tukey K556, T
4B GraphPad Prism 8.0 FR, P<0.05H
ERAGIFERE L,

2 # R

2.1 CD44 15 S100A4 /2 CF + & ik

BRI ICR FL /N B CF #il MC ' CD44 Fi
S100A4 mRNA FIZE 1Kk . qRT-PCR X} CD44
F1S100A4 mRNA #1727 70 M (K1 1A \B) , Western
blot X P 19 88 (1 iE 47 = 0B (B 1C~E) o 45
FW, CF " CD44 F1S100A4 M kY B EH T
MC(P <0.01),

2.2 LMW-HA #l# ) 2R &

CCK-8 2l Jfd 384 58 S 56 b 7 (& 2A) , 433l FHAS [F]
WRE B LMW -HA 34 CF, 241k E=0.2 mg/mL i} CF
FHETE 50 FRALAR L 22 R A Ge it (P < 0.05),
0.8 mg/mL LMW -HA fE I T, CF 9 3% 48 % W] & .
EdU e kR FAIER T 0.2 mg/mL A9 LMW-HA B4
FHIERT CF H3E5E ™ 520 (B 2B) o PRIt J5 2250 4
K 0.8 mg/mL (1) LMW-HA Xf CF PEA RSO R 3%
2.3 LMW-HA #:# 5 CF #) & Al 4540

PCR F1 Western blot {8 7~ , CF H .0 ILEF 4 fk
Frai ) a-SMA Fl Collagen 3 (361575 LMW-HA #ili#
8 h T AR 14 i, )3 12 h iF S 214 (P < 0.01) ;
CD44 mRNA H1 2 [ 19 3 3K A B i 18] 22 16 (P>
0.05) ; LMW-HA #il3#% 8 h /5 S100A4 mRNA Fl# 143
KIS IR GRS G (P < 0.05) , FEL 12 h 5 B 14
(P<0.01,E3A .B). KJHa-SMA F1S100A4 2 fifl
REDSNEYL AL F , CF 76 LMW -HA 9 /E T il
BLET A4 534k (81 3C) .

2.4 LMW-HA ##1# CD44 5 S100A4 & & ML 3
HFHNROAZ

9 T HFSE CD44 55 S100A4 75 12 75 ML HE A
A, X 240 3 2R 1 S A% R R T o AR
Western blot iiF ] , LMW -HA 3 {¥ 15 min J5 , Hi3%
T CD44 & A i RIF R R (& 4A) | [R]
¥ Hh 19 CD44 & & 8 35 I (P < 0.05, &1 4B) |, Tl
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Figure 1 Expressions of CD44 and S100A4 in neonatal mice CF and MC
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Figure 2 The proliferation of CF stimulated by different concentrations of LMW-HA
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Figure 3 The expressions of myocardial fibrosis markers and CD44 after LMW-HA stimulation
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Figure 4 Effects of LMW-HA stimulation on nuclear translocation of CD44 and S100A4 proteins
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Figure 5 Effects of BRIC-235 on expressions of myocardial fibrosis markers and S100A4
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