Supplementary Table 1: Genes associated with EC-coupling

Protein Gene Name NCBI Gene ID
junctin ASPH 444
ATPase sarcoplasmic/endoplasmic reticulum Ca2+ transporting ATP2A1 487
ATPase sarcoplasmic/endoplasmic reticulum Ca2+ transporting |ATP2A2 488
ATPase plasma membrane Ca2+ transporting 3 ATP2B3 492
calcium voltage-gated channel subunit alphal S CACNA1S 779
calcium voltage-gated channel auxiliary subunit alpha2delta 1 CACNA2D1 781
calcium voltage-gated channel auxiliary subunit beta 1 CACNB1 782
calcium voltage-gated channel auxiliary subunit gamma 1 CACNG1 786
calmodulin 1 CALM1 801
calcium/calmodulin dependent protein kinase Il alpha CAMK2A 815
calcium/calmodulin dependent protein kinase Il beta CAMK2B 816
calcium/calmodulin dependent protein kinase Il delta CAMK2D 817
calcium/calmodulin dependent protein kinase Il gamma CAMK2G 818
calsequestrin 1 CASQ1 844
calsequestrin 2 CASQ2 845
FKBP12 FKBP1A 2280
junctophilin 1 JPH1 56704
junctophilin 2 JPH2 57158
junctional sarcoplasmic reticulum protein 1 JSRP1 126306
ryanodine receptor 1 RYR1 6261
SH3 and cysteine rich domain 3 STAC3 246329

triadin TRDN 10345



Supplementary Table 2: Identified variants in Canadian MH cohort
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Supplementary Table 3. Clinical information
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Supplementary Table 4. Numbers of myotubes analyzed in Figure 3a

Caffeine
(mM) 03 0.7 1 3 10 30

Tg-WT 26 7 6 7 3 3
To-
V54A 35 10 10 9 3 3
To-
K88T 51 11 12 13 7 8




Supplementary Figure 1: Transcript isoforms of ASPH. Data Source: GTEx Analysis Release V8 (dbGaP
Accession phs000424.v8.p2)
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Supplementary Figure 2: The location of variants identified in Junctin protein.

V54A K88T D149H K202R
Ex2 Ex4 Ex5
Junctin
Exons
| T™M | C-terminal domain
1 24 45 210aa
Cytoplasm SR lumen

Protein-sequence conservation

V54A VVWEFDLVDYEEALGKLGIYDADGD K88T DAKVLLEGPSGVAKRTITKAKVKELTKEELKKEKEK
Homo sapiens VVWFDLVDYEEVLGKLGIYDADGD DAKVLLEGPSGVAKRKTKAKVKELTKEELKKEKEK
Canis lupus familiaris VVWFDLVDYEEVLGKLGVYDADGD DAKVLLEGPGGVAKRKTKAKVKELTKEELKKEKEK
Rattus norvegicus VVWEFDLVDYEEVLGKLGVYDADGD DAKVLLEGPGGLARKRKTRKAKVRKEPTKEELKKEREK
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Supplementary Figure 3: mRNA levels of mCherry-junctin in Tg-fish. Three technical replicates of each
sample and four independent replicates were analyzed statistically by one-way ANOVA followed by
Dunnett’'s multiple comparisons test. Error bars represent mean + SEM. Differences were considered to be
statistically significant at P < 0.05 (*). Source data are provided as a Source Data file.
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Supplementary Figure 4: Swim analysis after heat plus caffeine exposure. Tg-fish (a) and RNA-injected
fish (b) were assessed at normal temperature (28.5°C) and after exposure to heat plus 1 mM caffeine (34°C
& caffeine). The means of independent replicates were normalized to the means of control from the same
day and experiment. Five independent replicates were analyzed statistically by one-way ANOVA followed
by Dunnett’'s multiple comparisons test. Error bars represent mean + SEM. Differences were considered to be
statistically significant at P < 0.05 (*) or P < 0.01 (**). Source data are provided as a Source Data file.
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Supplementary Figure 5: Swimming performance of non-Tg fish used for normalization in Figure 3c.
Scatter plots display the swimming distance of 72 fish per a group (from 3 independent replicates of 24 fish) with
a normalization to the mean of the group on the same day. Source data are provided as a Source Data file.
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Supplementary Figure 6: Generating disease model using C2C12 cells by CRISPR/Cas9 mutagenesis.
The genomic DNA sequence of established cell lines was analyzed by Sanger methods.

c.161T>C, pVal54Ala PAM Target ssOligo —
: S
WT [ 5% s AGGGTCCTTTTTCACATGGTTCATGGTCATTGC----~ ATGAAGAAGTTCTAGgtaagaactagggtatga----- 37
37 ————- TCCCAGGAAAAAGTGTACCAAGTACCAGTAACG—=——-- TACTTCTTCAAGATCcattcttgatcccatact----- 5
3! === TCCCAGTAAAAAGTGTACCAAGTACCAGTAACG—=——— TACTTCTTQGAEATCcattcttgatctcatact ————— 51
102 b 97 b
Ser P val/ Ala P
V54A het 5’ --——-—- AGGGTCCTTTTTCACATGGTTCATGGTCATTGC-———-- ATGAAGAAGYTCTAthaaqaactaqqqtatqa —————
AGGGTCCTTTTTCACATGGTTCATG6GTCATTGC B AAGA G\ATL,T GGTAAGAACTAGGGTATG
T/C

C.263A>C, p.Lys88Thr PAM Target ssOligo

Intron Intron
WT [ bt oo cgtaacctctttttatcttgtaaataccaacag----- GGTGGGTTAGCCAAGAGGAAAACTAAGGCTAAAGgtatt———-—- 3"
Ft —mms= gcattggagaaaaatagaacatttatggttgte----- CCACCCAATCGGTTCTCCTTTTGATTCCGATTTCcataa----- 5¢
Sl ————— gcattgcagaaaaatagaacatttatggttgtc--—--- CCACCCAATCGGETCTCCTCGTTCGATTECCGATTI TCecataa=s=== 57
99 bp p

Lys > Thr Lys (synonymous)

Ce TE CGTCTTTTTATCTTGBGTAAATACCAACAG GG6TGB66TTAGCCAAGBGAGGBACAACTAAAGBCTAAAGOGTATT

B6CO6TCTBBACATCTBTGGCTGTCCGEGTBTBOTTTBGACTTGGOTCGATTAT G




Supplementary Figure 7: Western blotting using C2C12 myotubes. a, Full images of the protein-transferred
membrane. b, Quantifications of protein levels included three independent replicates. Junctin and Myosin were
run on the same blot. Blots for Casgl and Ryrl were processed in parallel using the samples derived from the
same experiment. For normalization of RYR1 expression levels, we used the total protein data from the blots for
junctin since blots for RyR1 detected only the larger proteins and did not reflect the full total amount of proteins
in the samples. Data were analyzed statistically by one-way ANOVA followed by Dunnett’s multiple comparisons
test. Error bars represent mean £ SEM. Differences were considered to be statistically significant at P < 0.05 (*),
P <0.01 (**), P <0.001 (***) or P < 0.0001(****). Source data are provided as a Source Data file.
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Supplementary Figure 8: DCFDA assay in C2C12. ROS in 6-day myotubes was measured at stable
temperature (25°C or 37°C) with treatment (1 mM caffeine or 50 yM 4CmC) for 30 min. Statistical analysis of
three independent replicates by two-way ANOVA followed by Dunnett’'s multiple comparisons test. All data are
represented as mean + SEM. Differences were considered to be statistically significant at P < 0.05 (*), P < 0.01
(**), P <0.001 (***) or P < 0.0001(****). Source data are provided as a Source Data file.
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Supplementary Figure 9: ProHits-viz dotplot of AP- Dot plot of interacting partners of junctin based on
AP-MS data. 20 proteins were considered high-confidence protein interactors to the bait (mCherry-junctin).
Interestingly, most of the proteins listed in the top 10 are SERCA isoforms (sarco/endoplasmic reticulum Ca2+-
ATPase) (*) or mitochondrial proteins (**).
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Supplementary Figure 10: SAINT Analysis outputs. SAINT analysis data of the top 10 protein interactors
listed in Supplementary Figure 8. The SAINT analysis tool is used to identify high-confidence protein interactors
versus control samples. Prior to applying SAINT, proteins were filtered based on iProphet >=0.95 and unique
peptides >=2. iProphet cut-off is to ensure high probability of MS2 fragmentation pattern being correctly assigned
to both peptide and protein. Unique peptides cut-off is to ensure we are actually seeing the protein in question.
Proteins with a BFDR (Bayesian False Discovery Rate) <=0.01 are considered high-confidence protein
interactors. Source data are provided as a Source Data file.

TopoAv TopoM SaintSc logOdds FoldCha

Bait Prey PreyGene Spec ctrlCounts AvgP MaxP ore Score  nge BFDR

ASPH_K88T NP_991266.1 atad3 1015 0|0 1 1 1 1 1 8.15 75 0
ASPH NP_991266.1 atad3 21|37 0|0 1 1 1 1 1 3255 290 0
ASPH_V54A NP_991266.1 atad3 32|24 0|0 1 1 1 1 1 36.95 280 0
ASPH_K88T NP_001007030.1 atp2al 113|133 26|24 1 1 1 1 1 5571 4.92 0
ASPH NP_001007030.1 atp2al 70]102 26|24 1 1 1 1 1 6.83 3.44 0
ASPH_V54A NP_001007030.1 atp2al 96113 26|24 1 1 1 1 1 37.23 4.18 0
ASPH_K88T NP_001071001.1 atp2all 66|81 0|0 1 1 1 1 1 97.34 735 0
ASPH NP_001071001.1 atp2all 38|0 0|0 0.5 1 0.5 1 0.5 -1.66 190 0.03
ASPH_V54A NP_001071001.1 atp2all 54|65 0|0 1 1 1 1 1 80.21 595 0
ASPH_K88T XP_697108.5 atp2a3 35|38 0|0 1 1 1 1 1 52093 365 0
ASPH XP_697108.5 atp2a3 22|31 0|0 1 1 1 1 1 34.02 265 0
ASPH_V54A XP_697108.5 atp2a3 28|34 0|0 1 1 1 1 1 4278 310 0
ASPH_K88T NP_001019600.2 atp5flb 10|13 0|0 1 1 1 1 1 16.08 115 0
ASPH NP_001019600.2 atp5flb 0|7 0|0 0.5 1 0.5 1 0.5 -1.66 35 0.15
ASPH_V54A NP_001019600.2 atp5flb 0|7 0|0 0.5 1 0.5 1 0.5 -1.66 35 0.15
ASPH_K88T NP_956335.1 atp5flc 9|5 0|0 1 1 1 1 1 8.15 70 0
ASPH NP_956335.1 atp5flc 0|5 0|0 0.5 1 0.5 1 0.5 -1.66 25 0.17
ASPH_V54A NP_956335.1 atp5flc 5|5 0|0 1 1 1 1 1 8.15 50 0
ASPH_K88T NP_001005960.1 atp5pb 6|2 0|0 0.97 1 0.97 1 0.97 2.88 40 0
ASPH NP_001005960.1 atp5pb 0]2 0|0 0.47 0.95 0.47 0.95 0.47 -1.66 10 0.28
ASPH_V54A NP_001005960.1 atp5pb 0|3 0|0 0.5 0.99 0.5 0.99 0.5 -1.66 15 0.23
ASPH_K88T NP_956996.1 atp5pd 1219 0|0 1 1 1 1 1 14.53 105 0
ASPH NP_956996.1 atp5pd 8|7 0|0 1 1 1 1 1 11.39 75 0
ASPH_V54A NP_956996.1 atp5pd 4|10 0|0 1 1 1 1 1 6.47 70 0
ASPH NP_001003620.2 casqla 5|9 0|0 1 1 1 1 1 8.15 70 0
ASPH_V54A NP_001003620.2 casqla 9|6 0]0 1 1 1 1 1 9.78 75 0
ASPH_K88T NP_998272.1 rpld 4|3 0|0 0.99 1 0.99 1 0.99 4.72 35 0
ASPH NP_998272.1 rpld 5|8 0|0 1 1 1 1 1 8.15 65 0
ASPH_V54A NP_998272.1 rpld 3|6 0|0 1 1 1 1 1 4.72 45 0
ASPH_K88T NP_001070999.1 srl 5|5 0|0 1 1 1 1 1 8.15 50 0
ASPH_V54A NP_001070999.1 srl 0|5 0|0 0.5 1 0.5 1 0.5 -1.66 25 0.17




