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Coumarin attenuates spinal cord injury-induced cardiomyocyte death via up-regulation of YBX1
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Abstract:  Objective To investigate the effect and mechanism of coumarin in alleviating cardiomyocyte death induced by the serum
of rats with spinal cord injury(SCI). Methods A rat model of SCI was established, and a sham-operated group was set as the control.
HO9¢2 cardiomyocytes were cultured in vitro and divided into sham group, SCI group, YBX1 overexpression+SCI group, and SCl+cou-
marin group. Cell viability was detected by CCK-8 assay. The mRNA and protein expression levels of YBX1 and IDE in myocardial
tissues and H9¢2 cells were measured by RT-qPCR and Western blot, respectively. The molecular docking between coumarin and
YBXI1 was performed using the SymMap database and the CB-dock2 platform. Results Compared with sham group, the hindlimb
motor function score (BBB score) was significantly decreased in SCI group, and the mRNA and protein expression levels of YBX1
in myocardial tissues reduced (P<0.05). Compared with sham group, the cell viability of H9¢2 cells significantly decreased in SCI
group, and the mRNA and protein expression levels of YBX1 and IDE were significantly down-regulated (all P<0.05). Molecular docking
results showed a theoretical binding potential between coumarin and YBX 1. Compared with SCI group, the mRNA and protein expression
levels of IDE in YBX1 overexpression+SCI group significantly increased (P<0.05). Compared with SCI group, the protein expression
levels of YBX1 and IDE, and the cell viability were significantly increased in SCI+coumarin group (P<0.05). Conclusion ~Coumarin
may increase the expression of IDE by up-regulating the expression of YBX1, thereby improving cardiomyocyte death induced by the
serum of SCI rats.
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Table 1 RT-qPCR primer sequences
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A[ES : SCXK (3% )2024-0004) , [ 3% B fa 35 1 7 .
HO9c2 /0> LA LI 11 e L RL 2 B 1 v A B e o AR 5K
565 7 %8 B ok 11 7 A oR RS B (1l Y IS 2 Rk 2 e )
S B W AR R A B S B 2 o (A8 B S
SBQDL-2023-042) .

112 SR 54048 YBXI Piik (ab76149, 32
& Abcam 23 ) 5 7 5L %K (CAS %5 : 91-64-5, 3L &
MCE/AT]) ; H R (D8371, L K TR A
FRZAF]) 5 CCK-8 157 & (17 [# Biosharp 23 7l ) 5 111 °F
P =i (ZB-2301, HE A2 4 M2 ) s IDE Bk
(62144, S NEZBA LRI A RAED s ILFEDR =
$1(bs-0295g-hrp, I A ARG R A A .
1.2 £k

1.2.1  SCUKFR SRR SD K EBEHL Rk
FARY (n=6) R SCI14 (n=6) . KI5 7% Ty-T,, 19
BOAHE, SCTA K R K Allen” s 125, | T th #8 20CA
BEAL0 , LA RE 80 R Rl A B4 R R g Oy i
bR BT ARAATHER VIR AR . AR5 24 bk
A BER 047 9 % (Basso, Beattie, and Bresnahan,
BBB) PEor 5 PEAY 5 s shTh g . 4y 0~21 43,
0 fR R TE e, 21 R TIREIEH , i H 52 3l
e IEM G, ARJT 72 h RO NEH LU M3 , i
WA B O IR G B0 AE, T e SR S0 L
S AZ A5

122 RT-qPCRAGI mRNA %3k R TRIzol iR 5
PEICLH 2 Bk A0 S RN A I B2 i Sl ) 00 576 1
WL S T i TBGreen IXFN &Y 1 . 514 751 L
F 1, NS EH N GAPDH,, 3 i 2744 )7 9 4 B 3
AR X 238

AR IEmGI#(5'-3") B g1 4(5'-3")
YBXI1 GGGTGCAGGAGAACAAGGTA TCTTCATTGCCGTCCTCTCT
Whrn ACCACACCTGAAGAGTCCTCCTG TCCACGCCACTGTCCTCACTTAG
Hmg20b CCAGGAGGAGGAGCCAGTGAAG CTTGTGTCCATTCAGGAGGGTGTTC
Cenpb ATGCCACTATCACCACTTCCTTCAAG CATCTTCCTCCTCTTCATCACTGTCTG
Ltbp2 ATGCTCTTGTGAGCCAGGCTATGA AGTGCCATCTTCGTTCACCCAGTA
Ide CGGTTCATCTCACTGGGTCC ATACAACACGGGAGTGCAGA
Actal GGTTATGCCCTGCCACAC ATGTCGCGCACAATCTCAC
Eef2 AAGTCCACGTTGACCGACTC TGTCAGTGAAGCGTGTCTCC
GAPDH AGCCTCAAGATCATCAGC GAGTCCTTCCACGATACC
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SCI+7F B R ALl & G Z WAL B 4 h Fi 45 5 SCI
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1.2.5  CCK-8 ¥& KM 4 JfL 3% 77 FH & A [m] vk 32
SCI K BRI ¥ A 15 77 3 Ab R AN A 24 h )5 , 8] PBS
TR 2 WK, ) KE R AR SE L 4 B A 10 pL
CCK-8 TR, W I i 305 &40 i 35 = A skt e i
HIE 2 h BB LSRG, 8 £ T 6 AR O
450 nm P K A IERE (A) < 41 B AHSTIE F1= (A -
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1.2.6  YBXTIEAEAE SO B or T35 FIH]
SymMap £ £ (http : //www.SymMap. org) 3 B/
T YBX1 Y 259 i 45, #5733 i 3 UniProt £ 45 J2
(http : //www.uniprot.org) F1 PubChem (4 J (https : //
pubchem.ncbi.nlm.nih.gov/) 3815 YBX1 [ 2K [ &5 14 Fl
259 WA B BC AR 45 #4 , 1 CB-dock2 (hitps : //cadd.
labshare.cn/ch-dock2/php/index.php ) 7E£8 50 #7 T H ¥t
115y F X%
1.3 %itF o

ST A4 R GraphPad Prism 9.5.1, SZ 560 8%
DA AR o 22 (X2S) 3R o PIALIR] H AR FH ST
FEAS A 56, 22 L 18] HL BRI B R 3R 07 22000, 4 20
] 22 5 BA Ge it o7 8 S, #E— 20 P L AR
Tukey's ¢ JE K250 . P<0.05 7R 22 A G124 7 Lo

2 #R

2.1 AEAAF 72 h B K R s MLLL L 49 YBXT mRNA
Folk B FA T B

WREF ARG 24 h, B FARHKEICH B2 5T
RE PR A ; SCIZH K BT Fi 22 Bt 2 1 e e, BBB Y-
A B EFAR TR TR (1.0+1 vs 20.0+1,P<0.001) , 32
7N SCLIER AL )

RT-qPCR Fl Western blot 45 % i 7/~ , R J5 72 h,
SCIZH K RO LA 4L YBXT mRNA K 2K (1 3k %
15T AR 2H B 35 AR (P<0.01, WK 1) . R4S
FEH, SCI i 2 i A RO L 2 YBX e st 5
B,

2.2 SCI X R oo iF Ak s WLm i YBX1 mRNA A= %
2F $°3

R 53 AT SCI AR BRUIL 37 X6F L UL 41 B A7 348 26 1) 52
i), 1) FH CCK-8 12 A6 il A [] ¥k J3E (5%~20% ) SCI IfiL I
XoF 20 BTG 7 B2 25 S R S TR RE SCI R BRI
T8 Ak P 200 A 305 R 38 B 3 R AIK (P<0.000 1, DL &
2) , WUEFE 5% 19 SCLIM W Wk B iHF A7 ]S 2255 5% . RT-
qPCR Fll Western blot Z5 5 7R , 5% SCI ML AL HE 24 h
Je , O LA YBX1 mRNA K 45 1 £k KOF- 1) 3
TRE(P<0.05, WK 2) o £5 b, SCIK BRI i ] 2 2%
Pl WL LS 77 & YBX1 ik
23 S ULm AR YBX1 id &R AR R o My

RT-qPCR Fl1 Western blot 25 5 {7 |, 185 55 JE Gy
OIS , YBXT mRNA J 8 (K P2 8 2 T
(P<0.05, W1 3) , B0 JILAH AL YBX 1 2 2 ik 1557
P
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Figure 1  Expression of YBX1 in rat myocardial tissue in sham group and spinal cord injury group
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Figure 2 Effect of serum from spinal cord injury rats on YBX1 expression in cardiomyocytes
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Figure 3 Changes in YBX1 expression after lentiviral infection
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Figure 4  Effect of serum from spinal cord injury rats on downstream gene expressions in YBX 1-overexpressing cardiomyocytes
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49 AT RS9 . R CB-dock2 TEZE 73 Hr
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Table 2 Binding result between YBX1 and coumarin
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Figure 6 Binding mode diagram of YBX1 with
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Figure 7 Effect of coumarin on cell viability and protein expressions of YBX1 and IDE in cardiomyocytes

induced by serum from spinal cord injury rats
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