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[ Abstract]  Objective To detect the expression of RNA-bound myocardin-related transcription factor A ( MRTF-
A) -binding genes using RIP-Seq technology in a mouse middle cerebral artery occlusion (MCAO ) /reperfusion model and
explore the potential mechanism of action of MRTF-A. Methods C57BL/6 mice were randomly divided into the sham and
cerebral ischemia/reperfusion (I/R) injury groups. The model of focal MCAO was constructed using the suture method.
After 24 h of reperfusion, total brain tissue protein was extracted. Furthermore, the expression profile of MRTF-A-binding

genes was detected using immunoprecipitation plus high-throughput sequencing. Additionally, the differentially expressed
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genes were analyzed using GO and KEGG. Results

Compared with the findings in the sham group, 429 genes were

differentially expressed (203 upregulated and 226 downregulated genes) in the cerebral I/R group. GO molecular function

analysis revealed that the differentially expressed genes were mainly enriched in RNA binding and Poly( A) RNA binding.

KEGG pathway analysis illustrated that 10 pathways were significantly enriched, among which the estrogen signaling

pathway was most enriched. Conclusions The expression profile of MRTF-A-binding genes was significantly altered by

cerebral I/R injury, which provides a theoretical basis for in-depth exploration of the molecular mechanism of MRTF-A.

[ Keywords]

myocardin-related transcription factor A; RNA-binding protein immunoprecipitation-high throughput

sequencing; cerebral ischemia/reperfusion injury; differential gene analysis
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Table 1 qRT-PCR primer sequence

FHEH EmMFIH(5°-3) RI51#9(5°-3")

Gene Forward Primer(5’ =3’ ) Reverse Primer(5°=3")

Gm33780 TTGTCTCACTTCCCTTTCTCTGC TCCAATGCTCAAACTCCTGCT
Gm3871 TCCAGTTCTCTCAGGCATTGT TGAGGGGAAATGGAACACCG
Hic2 ACTGGTTGACCCGTCCGTTC CTGATGAGGTTGCGCTGTTGG
Malat1 GAGATGAGTGGGATCGAGCG GAAACCTGTCTGAGGCAAACG
Hsp90b1 ACACTAGGTCGTGGAACAACA GCTACTCCACACGTAGATGGG
Hspa8 CCAGCCTGGTGTACTCATTCA ATGCCTGTGAGCTCGAACTTT

Calm1 CGCCACGTCATGACAAACTT TTGACTTGTCCGTCGCCATC
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Note. A. Neurological score. B. TTC staining. C. Percentage of cerebral infarction volume. Compared with sham group, ** P < 0.01.
Figure 1 Successful construction of mice cerebral I/R injury model
T2 10 DRI RNA 25 Ak
Table 2 Ten most significant RNAs differential binding peaks
sia s i A 295 HH A AR AEEL RNA 247
Peak ID Start End Gene Zscore RNA type
Merged-chr2—98666801 -1 98666701 98667901 Gm33780 24.51 IncRNA
Merged-chr14-19416076-1 19415976 19416176 LOC105245688 15. 64 IncRNA
Merged-chr10—110009971-1 110009871 110010071 Gm3871 14.07 IncRNA
Merged-chr14-50807611-1 50807511 50807711 Rpphl 12.83 RNase_P
Merged-chr16-17222253~-1 17222153 17222353 Hic2 12.42 mRNA
Merged-chr9-19657951-1 19657851 19658051 Olfr856-psl 12.33 IncRNA
Merged-chr18-85698301-1 85698201 85698401 Gm32291 10. 54 IncRNA
Merged-chr13-44869478-1 44869378 44869578 Jarid2 10. 43 mRNA
Merged-chr14-79861111-1 79861011 79861211 Gm10845 10. 18 IncRNA
Merged-chr19-5802218-1 5802118 5802318 Malat1 -11.96 IncRNA
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Note. A. Distribution of RNAs differential binding peaks on functional elements. B. Chromosome source of RNAs differential binding peak.
Figure 2 MRTF-A binding RNAs differential binding peak analysis
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RNAZF X

RNA expression
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B3 25 RNA % qRT-PCR KrilE

Note. Compared with sham group, " P < 0.05, ™ P < 0.01

Figure 3 qRT-PCR verification of differential RNAs
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MRTF-A J& SRF % e L 0s M), 32 2058 o i %
{5 SRF 454, ek SRF 255N 3h 7 1Y
CAYG &, PO #O L R B 538, DA A 2 S /K OF & #58
TINAED! . SR MRTF-A J2& 75 77 78 HoAth VR FH O X
H R A BB Bl 25 R R R R B
FARM LR, R T FHEAR R K B4R AL 48
HETHARSCHE, RNA 456 8 (1 o 2L E - =il it
MF AR (RIP-Seq) JEMF 40N RNA SE LSS
T S I VR R 4% sh &SRR A T HL RE S Bh & PR
F-RNA 5 RMAHEAER-, ik, B T3®RA T f#
MRTF-A 7E il R it W EH r X, 53 5

&3 GO HHR T IIREERE

Table 3 Annotation of molecular functions in GO analysis

GO %5 GO R SN P
GO number GO annotation Number of genes P value
Poly(A) &4+ -5
0044822 Poly(A) RNA binding 28 1.09 x 10
B piE G A Lk
0050750 e 4 1.09 x 1074
Low—density lipoprotein particle receptor binding
RNA #54& ”
0003723 RNA binding 31 1.15 x 10
f Ao A
0044877 AATRANES 30 1.61 x 107
Macromolecular complex binding
b AL A
0070325 : IRRFIZES S 4 1.78 x 107
Lipoprotein particle receptor binding
S ST LR
0008135 _ BRATEE BMAS 6 2.12 x 107
Translation factor activity, nucleic acid binding
e Y e
0003743 BIFERIGIN Fiitt 5 2.69 x 107
Translation initiation factor activity
mIRENLE -4
0005516 Calmodulin binding 8 3.04 10
MHC I REHESWEE L
0023026 MHC class II protein complex binding 3 3.48 x 10
MHC A EZ &84S -4
0023023 MHC protein complex binding 3 43910
&4 KEGG il #&5Hr
Table 4 KEGG signal pathway analysis
KEGG i KEGG signal pathway FFIL Number of genes P {H P value
HER RS Tl B Estrogen signaling pathway 6 6.09 x 107
RNA %%iz RNA transport 7 2.03 x 1073
R IR I8 25 A iR Thyroid hormone synthesis 4 6.74 x 1073
PN BT H Y ZE BN T Protein processing in endoplasmic reticulum 6 8.07 x 1073
g i Z 43 Tnsulin secretion 4 1.25 x 1072
TR GE 2 fih Glutamatergic synapse 4 3.01 x 1072
TN e NG Amphetamine addiction 3 3.41 x 1072
B4 Gastric acid secretion 3 4.04 x 1072
WY 43 Salivary secretion 3 4.44 x 1072
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W E R 10 > RNA Hik B 4 447 qRT-PCR 45
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SEPERAR | AR fb ka4 5 0 e 25 SR — 2, T DL AR R
235 LA 5 T X248 RNA, JEHE IncRNA 4] 18
it 5 MRTF-A 245G KD DIReA FFiE— PR,
JTERA T f# MRTF-A 75 1/R 45345 7 i1
BUE, FRATR AW AE B 557 J7 160 22 5 e iR KL R gk
17 GO J KEGG 73 #7, GO ZrHr &3 MRTF-A &
BT RNA 454 Poly (A) RNA 454 K35 EW L
e, T HEM MRFT-A AT REFE N RNA 4554 HE A
(RNA binding protein, RBP) } Poly (A) Z5H&HEH
(Poly (A) binding protein, PABP) = 5 i I/R i1}
JREEIERE . RBP J&— 28 0] 5 055 o 54 RNA 45
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HuR A]IE M 1875 & 5 A OC L ] TNF-at, IL-6, IL-18
() mRNA B2 MEIRACR, 2 5 2 . W
FE AFAE T3 PABP, I i@ i RNA 1557 5
HH# mRNA ) 3 Poly (A) B45 4, &4 mRNA K
PO K ARETIREY AR p R 2 S
mRNA 8 Fo i % UIAH G /) 22 5 2L 4, 10 Eeflal |
EifSh %%, N i B — S AL & A B ( endothelial nitric
oxide synthase,eNOS) J&.[» il 45 72 48 19 85 22 {4 4
T, AT — AR AU 7 AR i i AR e R A

) A E FSY & B Eeflal ] 3@ 43 4 4% eNOS
mRNA T, B IRILERIR R4 I i A8 P4 2 Ho 32 Mg ik
Mg T EiSh 7R BK L/R 4545 b H T e iR
i (EBFIEE Y IR R AR AT Y Eifsh 7E B A T
JEB A5 S I F (hypoxia-inducible factor, HIF) 1o
2 A WAL B4 T B2 4 BB 4, B AT A B ik A R
BRI B E M EISh AR EEN R e, I
MRTF-A 7]t 5 ik $e 5L R 25 & K 18 R W =- T Rg,
KEGG {5 ‘Z il i dr £ B, M £ F 5@kt s
Ry R B ST UE SR E 7R /R #1403
T R AR T B0 i R I e 28 T A 4 55
FHEPES Y, ELRE A A5 5 0 2 Bl P VR 3R R
IR AR MR = /N RAE /R 5 R I4G
T 2K A2 R K sh 790 AT Ak ) A O UR A A A
1520 R T A E S A A B R TG R, AR S
IS TEER (5 3 TN & AL 6 25 S Rk R
FRBEHLIERL 3 AT IE , 25 59 & B, MRTF-A 1] L)
B XL mRNA I H AR S 2E h f5 & AR 22 R
PERAR Lol A f 3 5 P A — 3k, IR, AT
HEWZE B /R 45005 F MRTF-A 7] 45 & 2% 5 %5
RNA 38 o MES R A5 5l i R AR, WF o8 4l
IncRNA W] 38 A Ml 2230 I A Mg 3 0 e B A
R IEE EAE Y IncRNA Malatl 75 L i 95 i 92
HP (1R 2 A A 9 2R i S HL R R P 2% S A
WYIMG, H SRR BUGHSE ™ SR B il 2
ZE':PE%%EP, R & B IncRNA 38 4= M 18 2538 1% &
FEAHCINRE ., P, IncRNA 38 i Ml 2515 538 R 7E
e It A 22 45 0 v R HEAE i TR i — PR A
W,

g b, AR5 it RIP-Seq £ A 35 15 /) B
MCAO/R #5715 MRTF-A #H G A9 e 3L [ 3
iAW B 2F A BT HEWT MRTF-A AT REFE A RBP 8§
PABP 38 if W 2R {5 5 0 B 5 R AR Y 2 T hE, A
MR A T fif MRTF-A /E AL 424t 7 28 5Ll
ST FLAERG 1/R 451493 v i 8 L B2 AR 0F 5 A 1]
WG AE T AP S TP i TR ARSR .
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