[bookmark: _GoBack]Supplemental Material
Supplemental Methods
1 Genotypes validation primers
MYPBC3-F   5’AGAACATGGAGGACAAGGCAAC
MYPBC3-R   5’GGCTGAAGACCCGGAAGTAGTAG
2 gRNA sequence
sgRNA 1: ATCCGGGTCGTTGAGACTTGGGG
sgRNA 2: TTGGGGCTTCAGTGTGGCTCTGG
sgRNA 3: TGGAAGCCACCCCAAGATGATGG
3 Mutant sequence
Following is the genomic sequence with the c.3294 G>A (p.W1098x) mutation (in red bold) with exon in upper case and intron in lower case:
GGCAAACCCCGGCCTCAAGTGACCTGGACAAAAGAGGGGCAGCCACTGGCAGGCGAGGAGGTGAGCATCCGCAACAGCCCCACAGACACAATCTTGTTCATCCGAGCTGCCCACCGCACTCACTCGGGCACCTACCAGGTGACAGTTCGCATTGAGAACATGGAGGACAAGGCAACGCTGGTCCTGCAGATCGTGGgtatgtggccctgggacctccctttgagtgcccctgtctcctgaccttgagtctgggaacccccctcagagcctgcagagggtagttagaaggaggggctcctatctataaactagcatgctcctgcttctgctcaggcagcatcaggatgctcagtgatccaatcagatctgtctcctgcagACAAGCCAAGTCCTCCCCTGGATATCCGGGTCGTTGAGACTTGGGGCTTCAGTGTGGCTCTGGAGTGGAAGCCACCCCAAGATGATGGCAATACAGAGATCTGAGGTTATACTGTACAGAAAGCCGACAAGAAGACCATGgtaagcctggggtcctgggcctccatataccctccttaggtccagcggcccttccctgtgcttatcattgacctccagtccattgttctggtttcctctgcggtaggggtagaggcacaaggggtagccaagaaaggcagaggtcctcagagtgccctcccttccttcacatcctctagGAGTGGTTCACTGTTTTGGAACATTACCGTCAGACTCACTGTGTGGTATCAGAGCTTATCATTGGCAATGGCTACTACTTCCGGGTCTTCAGCCATAACATGGTGGGCTCCAGTGACAGAGCTGCTGCCACCAAGGAGCCCATCTTTATTCCGAGACCAGgtgctgtgccctcaatcacactgtgggggatctggggaaggagggggaagcctagcttgggtgaccaa
4 Donor sequence
Donor sequence based on sgRNA 1. Synonymous mutations (in red) were introduced at the target site to avoid repeated editing.
GGCAAACCCCGGCCTCAAGTGACCTGGACAAAAGAGGGGCAGCCACTGGCAGGCGAGGAGGTGAGCATCCGCAACAGCCCCACAGACACAATCTTGTTCATCCGAGCTGCCCACCGCACTCACTCGGGCACCTACCAGGTGACAGTTCGCATTGAGAACATGGAGGACAAGGCAACGCTGGTCCTGCAGATCGTGGgtatgtggccctgggacctccctttgagtgcccctgtctcctgaccttgagtctgggaacccccctcagagcctgcagagggtagttagaaggaggggctcctatctataaactagcatgctcctgcttctgctcaggcagcatcaggatgctcagtgatccaatcagatctgtctcctgcagACAAGCCAAGTCCTCCCCTGGATATCCGCGTAGTCGAAACGTGGGGCTTCAGTGTGGCTCTGGAGTGGAAGCCACCCCAAGATGATGGCAATACAGAGATCTGGGGTTATACTGTACAGAAAGCCGACAAGAAGACCATGgtaagcctggggtcctgggcctccatataccctccttaggtccagcggcccttccctgtgcttatcattgacctccagtccattgttctggtttcctctgcggtaggggtagaggcacaaggggtagccaagaaaggcagaggtcctcagagtgccctcccttccttcacatcctctagGAGTGGTTCACTGTTTTGGAACATTACCGTCAGACTCACTGTGTGGTATCAGAGCTTATCATTGGCAATGGCTACTACTTCCGGGTCTTCAGCCATAACATGGTGGGCTCCAGTGACAGAGCTGCTGCCACCAAGGAGCCCATCTTTATTCCGAGACCAGgtgctgtgccctcaatcacactgtgggggatctggggaaggagggggaagcctagcttgggtgaccaa
Supplemental Tables
Table S1. Echocardiographic characteristics between wild type and p.W1098x heterozygote.
	　
	   WT
(n=8)
	1098HZ
(n=8)
	p value

	
	
	
	

	HR (bpm)
	369.68 ± 11.28
	343.35 ± 15.82
	0.20

	LVAW;d (mm)
	1.79 ± 0.08
	1.71 ± 0.06
	0.48

	LVID;d (mm)
	6.9 ± 0.19
	7.24 ± 0.27
	0.32

	LVPW;d (mm)
	1.81 ± 0.15
	1.65 ± 0.13
	0.43

	LVAW;s (mm)
	3.01 ± 0.15
	2.81 ± 0.07
	0.26

	LVID;s (mm)
	3.45 ± 0.3
	3.9 ± 0.23
	0.26

	LVPW;s (mm)
	3.06 ± 0.23
	2.83 ± 0.13
	0.40

	LV Mass Corrected (mg)
	699.75 ± 47.77
	684.33 ± 34.36
	0.8

	%EF
	80.02 ± 3.3
	75.48 ± 2.08
	0.26

	% FS
	51.01 ± 3.43
	45.87 ± 1.86
	0.21

	Values represent mean ± SEM. 
Echocardiographic characteristics of wild type and p.W1098x heterozygote at 3 months. LVID;d LV internal diameter at diastole; LVPW,s, LV posterior wall thickness at diastole; LVID;s LV internal diameter at systole; LVPW;s, LV posterior wall thickness at systole; LV Mass Corrected, corrected left ventricular mass; EF, ejection fraction; FS, fractional shortening.




Table S2. Echocardiographic characteristics of wild type, control 1098hom rats and 1098hom rats with HDR treatment.
	　
	WT
(n=8)
	1098hom+ Con (n=13)
	1098hom + HDR (n=6)

	
	
	
	

	HR (bpm)
	342.11 ± 7.78
	323.44 ± 7.93
	341.71 ± 13.58

	LVAW;d (mm)
	1.79 ± 0.07
	3.44 ± 0.16*
	2.93 ± 0.21#

	LVID;d (mm)
	7.62 ± 0.13
	6.91 ± 0.19*
	7.02 ± 0.26

	LVPW;d (mm)
	1.71 ± 0.05
	2.37 ± 0.12*
	2.21 ± 0.12

	LVAW;s (mm)
	2.92 ± 0.1
	4.33 ± 0.17*
	4.11 ± 0.18

	LVID;s (mm)
	4.09 ± 0.18
	5.02 ± 0.19*
	4.43 ± 0.31

	LVPW;s (mm)
	2.90 ± 0.10
	3.00 ± 0.12
	3.16 ± 0.12

	LV Mass Corrected (mg)
	786.1 ± 25.35
	1459.84 ± 63.37*
	1159.78 ± 87.83#

	EF (%)
	78.34 ± 2.25
	60.58 ± 1.93*
	67.64 ± 2.55#

	FS (%)
	49.06 ± 2.39
	33.64 ± 1.34*
	38.98 ± 2.06#

	Values represent mean ± SEM.

	*p <0.05 1098hom + Con vs WT.

	#p <0.05 1098hom + HDR vs 1098hom + Con.



Table S3 Echocardiographic characteristics between 1098hom rats with and without control AAV treatment.
	
	1098hom
(n=9)
	1098hom + Con
(n=13)
	p value

	
	
	
	

	HR (bpm)
	338.24 ± 9.54
	323.44 ± 7.93
	0.20

	LVAW;d (mm)
	3.34 ± 0.2
	3.44 ± 0.16
	0.72

	LVID;d (mm)
	7.19 ± 0.22
	6.91 ± 0.19
	0.30

	LVPW;d (mm)
	2.08 ± 0.14
	2.37 ± 0.12
	0.15

	LVAW;s (mm)
	4.18 ± 0.21
	4.33 ± 0.17
	0.60

	LVID;s (mm)
	5.01 ± 0.23
	5.02 ± 0.19
	0.96

	LVPW;s (mm)
	2.72 ± 0.15
	3.00 ± 0.12
	0.19

	LV Mass Corrected (mg)
	1408.8 ± 76.16
	1459.84 ± 63.37
	0.73

	%EF
	60.63 ± 2.32
	60.58 ± 1.93
	0.99

	% FS
	33.58 ± 1.61
	33.64 ± 1.34
	0.98


Values represent mean ± SEM. 

Table S4. Primers for deep sequencing
	　
	Forward primer
	Reverse primer 

	target
	ATGGAGGACAAGGCAACGC
	GGCTGGCTGATTACATCCTG

	OT1
	TCATAATCCTTTAACTTTCTCTTCGTGTC
	TAACAAGTGGCTGAGGCTATACAAC

	OT2
	GGCATCTGTGTAAGCAAGTTCC
	CCTCCCTCACCTTCCTATTATCC

	OT3
	CCAACACAGAACCCATAAAGCAGAG
	TCTTAGCCACATCTACAGGACACC

	OT4
	GTTACCAATCACGAGACCAGCAG
	GCACAGAATAAGCCCAGATGAAGC

	OT5
	AGCATAACTACTTACTCCCTTAACCG
	CCTTGTCCCTTCAGTCCTTCTCC

	OT6
	GCAGGAGCAACTTCAGGTAGC
	TCAGCAAATATGTCTTGGGTTAGTAAATG

	OT7
	ACCGCCAGCACATAGAATAGC
	AGTGTCTGTCTGTCTCTGTCTTTC

	OT8
	AATCAACTCGTTTGTCATCAATTTCCC
	ACTGCCTTGTTCCTATTGCTACTG

	OT9
	TCGGGAGGAGATTCGGTTGG
	CTCAGAGAACTTACGGATGTTAGATAG

	OT10
	GGAAACGGACACCTGAATCTG
	GGCTGGCTGATTACATCCTG



Table S5 Modified percentage of top10 potential off-target
	Off-targets
	Sequence
	PAM
	Position
	1098hom + Con (%)
	1098hom + HDR (%)

	OT1
	TTCCCTGTGGTTGAGACTTG
	AGG
	chr3:31886735-31886757
	8.19 ± 1.12
	8.47 ± 1.10

	OT2
	ATCAGGGTTATTGAGACTTG
	TGG
	chr17:43824525-43824547
	0.35 ± 0.04
	0.34 ± 0.02

	OT3
	TTCTGGGGCGGTGAGACTTG
	GGG
	chr16:81955574-81955596
	3.58 ± 0.16
	3.63 ± 0.18

	OT4
	ATCCTTGCCCTTGAGACTTG
	GGG
	chr8:26103956-26103978
	0.03 ± 0.00
	0.10 ± 0.07

	OT5
	ATGGGGGTAGATGAGACTTG
	AGG
	chr5:166411855-166411877
	1.11 ± 0.05
	0.96 ± 0.08

	OT6
	AACCGTGTCTCTGAGACTTG
	AGG
	chr10:91484648-91484670
	18.23 ± 17.11
	21.43 ± 12.85

	OT7
	CTCAGGGTCCTGGAGACTTG
	GGG
	chr17:7702762-7702784
	5.66 ± 0.33
	5.15 ± 0.40

	OT8
	ATCTAGGTCGTCAAGACTTG
	GGG
	chr1:24194803-24194825
	24.11 ± 1.6
	24.10 ± 2.03

	OT9
	ATCCTGTTCGTGAAGACTTG
	TGG
	chr4:140412958-140412980
	0.64 ± 0.01
	0.61 ± 0.07

	OT10
	ATCCTGTTCGTGAAGACTTG
	TGG
	chr4:140393860-140393882
	5.3 ± 0.25
	5.76 ± 0.42

	Values represent mean ± SEM; n ≥ 3 per group.
The top 10 potential off-targets were analyzed by https://crispr.cos.uni-heidelberg.de/ algorithm. The 10 targets were amplified by PCR and processed to deep sequencing. As shown above, the modified percentage of 1098hom + HDR group were not significantly higher than that of 1098hom + Con group. We noticed the modified percentage were quite high in a few sites like OT1, OT6, OT7, OT8 in both groups. We reviewed the raw data and found these modifications were far from predicted Cas9 cleavage site. These modifications were due to the intrinsic sequence features. For example, we showed the mutation distribution of some sites in Figure S2 as below. 




Supplemental Figures
Figure S1. Sanger sequencing of gRNA editing efficiency
[image: D:\实验室\crispr\CRISPR DATA\mybpc3\CRISPR and MYBPC3行文\示意图\测序结果-1-01.jpg]
Figure S1. Above shows the Sanger sequencing of 3 gRNA editing. The higher extent of disorder corresponds to higher editing efficiency. gRNA 1 and gRNA 2 show better efficiency than gRNA 3. Combined with the T7E1 assay in Figure 2b, gRNA 1 was chosen for further study.


Figure S2. Mutation distribution of top 3 off-target sequence.
[image: D:\实验室\crispr\CRISPR DATA\mybpc3\CRISPR and MYBPC3行文\20220515\Offtarget-01.jpg]
Figure S2. This figure shows the mutation distribution of OT1, OT2 and OT3. The yellow dotted line indicates the predicted Cas9 cleavage site. Each blue dot indicates a type of mutation at the base site. The horizontal axis shows the base distribution. The vertical axis shows mutation proportion. Combined with Table S4, the modified percentage were high OT1, corresponding to the mass dots above zero. And these dots distribution were consistent in both groups. And for OT3, the modified percentage were low in both groups. This information indicated that the modifications were mainly due to the intrinsic features of sequence itself, and no obvious off-target effect were observed.
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