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Figure S1. Decreased expression of MYZAP in mouse atria after myocardial
infarction. Related to Figure 1.

Immunofluorescence results showed that the expression level of MYZAP in atrial
tissue was decreased 12 h after MI in mice (Sham » = 40, MI n = 23 visions). Red
represents MYZAP, green represents a-actinin, and blue represents nucleus. Data are

presented as mean + SEM. ***P < (.001 (unpaired ¢-test).



Figure S2

+AAV-CCRR

+AAV-NC

5
£
[
_ B 2.5
o o £20
= = 0
(] © T 1.5
g 0.5
S 0.0
2
o c©

Figure S2. CCRR reverses atrial damage after myocardial infarction. Related to
Figure 2.

(A) Representing echocardiogram of mouse atrium. (B-C) After MI, the left atrial
diameter was increased at the end of atrial systole and end of diastole, and CCRR
effectively reversed the increased atrial diameter (Sham, +AAV-NC n =8, Ml n =7,
+AAV-CCRR 7n = 6 mice/group). (D) HE staining showed that 12 h after MI, atrial
cardiomyocytes were disordered and observed infiltration of inflammatory cells (n =3
mice/group). (E) Masson staining did not show significant atrial fibrosis (n = 3
mice/group). Data are presented as mean + SEM. *P < 0.05, **P < 0.01. *P < 0.05,
and™P < 0.01. P <0.01, and ¢*¢P < 0.001 (One-way ANOVA).



Figure S3
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Figure S3. Theoretical prediction of the interaction between CCRR and MYZAP.
Related to Figure 3.

Theoretical analysis of RNA: protein binding using the RNA-Protein Interaction
Prediction (RPISeq) database, which revealed a high probability of CCRR : MYZAP

interaction.
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Figure S4. CCRR-Functional domain (CCRR-FD)reverses the down-regulation
of MYZAP expression in atrial tissue after MI. Related to Figure 3.

AAV-CCRR-FD virus was constructed and injected into the tail vein for 4 weeks.
+AAV-NC: MI+AAV-NC, +CCRR-FD: MI+CCRR-FD. Compared with +AAV-NC
group, +CCRR-FD overexpression significantly up-regulated the expression of
MYZAP in atrial tissue 12 h after MI in mice (n = 5 mice/group). Data are presented

as mean +£ SEM. *P < (.05 (unpaired #-test).
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Figure S5. CCRR regulates the expression of CX40 and CX43 in atrial tissue
after myocardial infarction. Related to Figure 3.

Compared with the sham group, the expression of CX40 and CX43 in atrial tissue was
decreased significantly 12h after MI. However, the expression levels of CX40 and
CX43 were restored after the overexpression of AAV-CCRR (A, n = 5/group, B, n =
3/group ). Data are presented as mean + SEM. **P < 0.01. #P < 0.01. ¥P < 0.05, and
&&p <(0.01 (One-way ANOVA).
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Figure S6. CCRR had no regulatory effect on the expression levels of Cav1.2 and

Kv4.2. Related to Figure 3.
(A-B) Western blot results indicated that 12 h after M1, the expression of Cavl.2 was

increased in atrial tissues, while the expression of Kv4.2 was decreased. The

AAV-CCRR treatment group showed no significant regulatory effect (A, n = 6/group,

B, n = 4/group). Data are presented as mean + SEM. *P < 0.05, and ns > 0.05.
(One-way ANOVA).
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Figure S7. Verification of CCRR overexpression plasmid efficiency. Related to
Figure 3.

(A) Real-time PCR results showed that compared with NC group, the expression
level of CCRR in CCRR plasmid group was significantly increased (n = 6/group). (B)
Compared with Ctl group, the expression level of CCRR in atrial myocytes decreased
after hypoxia. Overexpression of CCRR can be significantly restored (n = 6/group).
Data are presented as mean + SEM. *P < 0.05, **P < 0.01. #P < 0.01, and P <
0.001. %&&pP <(.001 (One-way ANOVA).
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Figure S8. Overexpression of CCRR reverses the decreased expression of
MYZAP after hypoxia. Related to Figure 3.

(A) Real-time PCR was used to detect the expression of MYZAP mRNA in atrial
cardiomyocytes (n = 9/group). (B) Western blot was used to detect the expression of
MYZAP protein in atrial cardiomyocytes. Compared with Ctl group, the expression of
MYZAP protein was decreased significantly after hypoxia. The expression of
MYZAP was significantly restored by overexpression of CCRR compared with NC
group (n = 5/group). Data are presented as mean = SEM. **P < (.01, and ***P <
0.001. P < 0.05. 4P < 0.05 (One-way ANOVA).
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Figure S9. CCRR may act as an upstream regulator to regulate the expression of
PKP2 and Navl1.5. Related to Figure 3.

(A-B) Western blot were used to detect the expression of PKP2 and Nav1.5 protein in
atrial cardiomyocytes. Compared with Ctl group, the protein expression of PKP2 and
Navl.5 was decreased significantly after hypoxia. The expression of PKP2 and
Navl.5 was significantly restored by CCRR (A, n = 6/group. B, n = 4/group). Data
are presented as mean £ SEM. ***P < 0.001. *P < 0.05, and #*P < 0.001. &P < 0.01,
and ¥¢&P < 0.001 (One-way ANOVA).
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Figure S10. CCRR did not significantly regulate the expression levels of Cav1.2
and Kv4.2 in hypoxic atrial myocytes. Related to Figure 3.

(A-B) After 12h of hypoxia, the expression of Cavl.2 protein was increased, while
Kv4.2 protein was decreased in primary atrial cardiomyocytes. Overexpression of
CCRR had no reverse effect (A, n = 6/group, B, n = 3/group). Data are presented as
mean £ SEM. *P < 0.05, **P < 0.01 and ns > 0.05. (One-way ANOVA).
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Figure S11. Validation of MYZAP overexpression plasmid efficiency. Related to
Figure 4.

MYZAP overexpression plasmid was transfected into atrial cardiomyocytes, and the
expression efficiency of the plasmid was verified by Real-time PCR (n = 9/group).
Data are presented as mean + SEM. *P < 0.05; *P < 0.05 (One-way ANOVA).
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Figure S12. Overexpression of MYZAP reverses hypoxia-induced mRNA
downregulation of PKP2 and Nav1.5. Related to Figure 4.

(A) Compared with Ctl group, the expression of PKP2 mRNA decreased after 12h of
hypoxia in atrial myocardium. Compared with hypoxia+NC group, the mRNA
expression of PKP2 was significantly up-regulated in hypoxiatMYZAP group (n =
4/group). (B) Compared with Ctl group, Navl.5 mRNA expression was decreased
after 12h of hypoxia. Compared with hypoxia+NC group, the mRNA expression level
of Nav1.5 was significantly upregulated in hypoxia+tMYZAP group (Ctl, Hypoxia n =
4. +MYZAP, +NC n = 3). Data are presented as mean £ SEM. *P < (.05, **P < 0.01.
#p<0.01,"P<0.001. P < 0.05, P < 0.01 (One-way ANOVA).
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Figure S13. Loss of MYZAP correlates with cell viability. Related to Figure 4.
Compared with NC group, the viability of atrial myocytes transfected with si-MYZAP
was significantly decreased (n = 9/group). Data are presented as mean = SEM. ***P <

0.001. ##P < 0.001 (One-way ANOVA).
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Figure S14. Efficiency verification of overexpressing AAV-PKP2 virus. Related to
Figure 5.

PKP2 expression was down-regulated in atrial tissue after myocardial infarction, and
PKP2 overexpressing could restore the expression level of PKP2 in atrium after tail
vein injection of AAV-PKP2 virus (n = 5/group). Data are presented as mean + SEM.
**xP <0.001. *P < 0.05.44P < 0.01 (One-way ANOVA).
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Figure S15. Expression of PKP2 was detected by immunofluorescence. Related to
Figure 5.

(A) Representative graph of immunofluorescence results. (B) The expression level of
PKP2 in atrial tissue of mice overexpressing PKP2 was detected by
immunofluorescence. (Sham n = 24, MI n = 18, +AAV-PKP2 n =9, +AAV-NC n =9
visions). Red represents PKP2, green represents a-actinin, and blue represents the
nucleus. Data are presented as mean + SEM. ***P < 0.001.#P < 0.001. &P < (0.001

(One-way ANOVA).
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Figure S16. Screening and efficiency verification of si-PKP2 sequences. Related
to Figure 7.

The sequences of si-PKP2-295, 654 and 986 were constructed, and the knockdown of
PKP2 was detected by Real-time PCR. The efficiency of si-PKP2-986 was the highest
(Ctl, si-PKP2-654, si-PKP2-986, NC n = 4/group, si-PKP2-295 n = 3/group). Data are
presented as mean = SEM. *P < 0.05. P < 0.001 (One-way ANOVA).
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Figure S17. Efficiency verification of PKP2 overexpression plasmid. Related to
Figure 8.

(A) Real-time PCR was used to detect the expression of PKP2 in atrial
cardiomyocytes (n = 12/group). (B) PKP2 overexpression plasmid was transfected
into atrial cardiomyocytes, and the expression efficiency of the plasmid was verified
by Western blot (n = 3/group). Data are presented as mean + SEM. **P < (.01, and
*kkP <(0.001. #P<0.01,and P <0.001 (One-way ANOVA).



Figure S18
A B

B-actin
w4000 # g 1.5- #8688
2 < 3200- — = S
g2 5%
3 & 24001 o 3 S 1.0-
o E 37 ° a
20 * =
TJ E 2' B — E A 05'
X 1- oo
- R @ O 0.0-
O O.PQ{‘Q ><e C),§ o-igb ‘lgq, xéo
NI S 2
& R x

Figure S18. Expression of PKP2 in atrial cardiomyocytes after hypoxia. Related
to Figure 8.

(A) Real-time PCR was used to detect the expression of PKP2 in atrial
cardiomyocytes (Ctl n = 3/group, Hypoxia, +PKP2, +NC n = 4/group). +PKP2:
Hypoxia+PKP2, +NC: Hypoxia+NC. (B) Western Blot results showed that the
expression of PKP2 decreased after hypoxia. Compared with +NC group, PKP2
overexpression plasmid could reduce the loss of PKP2 (n = 5/group). Data are
presented as mean + SEM. *P < 0.05. **P < 0.01. *P < 0.05, #*P < 0.001. 4P < 0.05,
&&&p < (.001 (One-way ANOVA).



Table S1

sequence
si-MYZAP CCATCGAAGAGGCCAATAA

_ Forward Primer: 5’-GCAGACCAUGUACCAGUAUTT-3’

PP Reverse Primer: 5’-AUACUGGUACAUGGUCUGCTT-3’

Table S1. si-MYZAP and si-PKP2 knock-down sequences used in the experiment.
Related to Figure 4 and 7.




Table S2

Primer sequence

Forward Primer:5’-GTGCTGCCATCGAAAAATCTG-3’

CCRR
Reverse Primer: 5’-CTCCCCAGACTCAATGCTTC-3’
Forward Primer: 5’-TGAGGAGAAACTGCAGGAGG-3’
MYZAP
Reverse Primer: 5’-CGTTCAATCAGCCTGTCCAG-3’
Forward Primer: 5’-GCAGCTTGTTGGAAGAGACC-3’
PP Reverse Primer: 5’-CTACTGCGGACTGAGCTCCT-3’
Forward Primer: 5’-ACGAGCAAGATCAACAGGAGA-3’
ThRz Reverse Primer: 5’-CTTCCTGAATTTGTCCAGTACA-3’
Forward Primer: 5’-TGGTTCACTGGAACACCAAA-3’
LR Reverse Primer: 5’-AGCAAGGGTCGAAGTTAGCA-3’
Forward Primer: 5’-GAAGGAACGCAGCACAGACAG-3’
Navl> Reverse Primer: 5’-CATCGCCCTTGACCCATACTA-3’
Forward Primer: 5’-CTCCCAACAGACCTGTCTATAC-3’
-0 Reverse Primer: 5’-CCATTGCACAACTCTTTTCTCA-3’
Forward Primer: 5’-CTACAGGCTCCGAGATGAACAAC-3’
1P Reverse Primer: 5’-TCCATTGAGGTGGAGAGCTTTC-3’
Forward Primer: 5’-ATCCGCGACGTGGAACTG-3’
INF- Reverse Primer: 5’-ACCGCCTGGAGTTCTGGAA-3’
Forward Primer: 5’-AAGATGATCCCAATGAGTAGGC-3’
MEPL Reverse Primer: 5’-AGGTGGTTGTGGAAAAGGTAGT-3’
Forward Primer:5’-AAGAAGGTGGTGAAGCAGGC-3’
GAPDH

Reverse Primer; 5°-TCCACCACCCAGTTGCTGTA-3’

Table S2. qRT-PCR primer sequence used in the experiment. Related to Figure

1,2,3,4,7 and 8.
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Data S1. The expression of CCRR and MYZAP in atrial tissue decreased after
MI. Related to Figure 1.
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Data S2. CCRR reduces the incidence and duration of AF, and improves atrial

conductionin mice with MI. Related to Figure 3.
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Data S3. CCRR regulates the expression of MYZAP, PKP2 and Navl.5. Related

to Figure 4.
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Data S4. PKP2 is an upstream regulator of TLR2/TLR4/Navl.5. Related to

Figure 6.
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Data S5. Knockdown of PKP2 enhances inflammation after MI via

TLR2/TLR4/Navl.5 pathway. Related to Figure 7.
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Data S6. PKP2 alleviates inflammatory response after MI by regulating the
TLR2/TLR4/Navl.5 pathway. Related to Figure 8.
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Data S7. CCRR-Functional domain (CCRR-FD)reverses the down-regulation of
MYZAP expression in atrial tissue after MI. Related to Figure S4.



Data S8

Q- Q-
Fi S5A SO Figure S5B < O
igure 9041% 9 C)O S

o FF

B-tublin
CX40

56 kDa

40 kDa

Data S8. Overexpression of CCRR reverses the decreased expression of MYZAP
after hypoxia. Related to Figure SS5.



Data S9
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Data S9. CCRR may act as an upstream regulator to regulate the expression of

PKP2 and Navl1.5. Related to Figure S6.
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Data S10. Overexpression of CCRR reverses the decreased expression of

MYZAP after hypoxia. Related to Figure S8.
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Data S11. CCRR may act as an upstream regulator to regulate the expression of

PKP2 and Navl1.5. Related to Figure S9.
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Data S12. CCRR did not significantly regulate the expression levels of Cavl.2
and Kv4.2 in hypoxic atrial myocytes. Related to Figure S10.
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Data S13. Efficiency verification of overexpressing AAV-PKP2 virus. Related to
Figure S14.
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Data S14. Efficiency verification of PKP2 overexpression plasmid. Related to
Figure S17.
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Data S15. Expression of PKP2 in atrial cardiomyocytes after hypoxia. Related to
Figure S18.
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