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Supplemental Figure 1: C3 construct sequence analysis

sp|P21817 |RYR1 HUMAN 2733 GNFDPRPVET LNVIIPEKLDSF INKFAEYTHEKWAFDKIQNNWSYGENID 2782
£r|Q29105(029105 PIG 2734 GNFDPRPVETLNVIIPEKLDSF INKFAEYTHEKWAFDKIONNWSYGENID 2783
sp|P11716|RYR1 RABIT 2733 GNFDPRPVET LNVIIPEKLDSF INKFAEYTHEKWAFDKIQNNWSYGENVD 2782
tr|0B0X16|080%16 MOUSE 2734 GNFDPRPVETLNVIIPEKLDSF INKFAEYTHEKWAFDKIQNNWSYGENID 2783
tr|B4XWOT|BAXWOT MELGA 2720 GNFDPKPVETLNVIIPEKLDGF INKYAEFTHEKWAFDKIQNNWTYGETVD 27g9
tr|013054|01 3054_‘WNI 2772 GNFDPKPVET TNTIIPERLDPF INRFAEYTHDKWAFEKIQNNWSYGEVLD 2g21
tr | A6 P4B8 | A6P4B8 _DANRE 2755 GNFDPKPVETTNTIIPERLDAF INKYAEHTHDKWAFEKIQNNWTYGEVLD  ,g04
*****:**\\* *'*\\**:** ***:;**'**:****:*A****:**l :!’
sp|P21817 |RYR1 HUMAN 2783 EELKTHPMLRPYKTFSEKDKEI YRWPIKESLKAMIAWEWTIEKAREGEEE 2832
tr|Q29105|029105 PIG 2784 EELKTHPMLRPYKTFSEKDKEI YRWPIKESLKAMIAWEWTIEKAREGEEE 2834
sp|P11716|RYR1 REBIT 2783 EELKTHPMLRPYKTFSEKDKEI YRWPIKESLKAMIAWEWTIEKAREGEEE 2832
tr|Q80X16|Q80X16 MOUSE 2784 EELKTHPMLRPYKTFSEKDKEI YRWPIKESLKAMIAWEWTVEKAREGEEE 2834
tr|B4XWIT7 |BAXWIT MELGA 2770 EEAKTHPMLRPYKTFSEKDKEI YRWPIKESLKAMLAWEWMVEKAREGDEE 2819
tr|013054|013054 MAKNI 2822 ENAKTHPMLRPYKTFSEKDKEI YRWPIKESIKAMLAWEWNIEKARE-EEE 2870
tr|A6P4B8 |A6P4BS DANRE 2805 ENAKTHPMLRPYKTFSEKDKEI YRWPIKESIKAMLAWEWTLEKARDGETE 2854
e *: ****9{\\**\!’A****ﬂ**l’*\k!*k*\!**;***:***k :A’\!**: : *
sp|P21817 |RYR1 HUMAN 2833 -KTEKKKTRK ISQSAQ-TYDPREGYNPQPPDLSAVTLSRELQAMAEQLAE 2880
tr|Q29105|0Q29105 PIG 2835 -KTEKKKTRKISQSAQ-TYDAREGYNPQPPDLSGVTLSRELQAMAEQLAE 2881
sp|P11716|RYR1 RABIT 2833 -RTEKKKTRK ISQTAQ-TYDPREGYNPQPPDLSGVTLSRELQAMAEQLAE 2880
tr|Q80X16|080X16 MOUSE 2835 -KTEKKKTRK ISQTAQ-TYDPREGYNPQPPDLSVVTLSRELQAMAEQLAE 2881
tr|B4XWOT|B4XWIT MELGA 2820 -KAEKKKTRKISQSAQATYDPSHGYNPQPVDLSGVTLSRELQAMAEQLAE 2868
tr|013054|013054 MAKNT 2871 SEKKKATSRK ISQTAQATYDPSHGYSPQPIDI SHVALSRDLOSMAEQLAE 2020
tr|A6P4B8| A6P4BE_DANRE B R oy 2004
sp|P21817|RYRL HUMAN 2881 NYHNTWGRKKKQELEAKGGGTH PLLVPYDTLT AKEKARDREKAQELLKFL 2930
tr|Q291051029105 PIG 2882 NYHNTWGRKKKQELEAKGGGTHPLLVPYDTLTAKEKARDREKAQE LLKFL 2931
sp|P11716|RYR]l RABIT 2881 NYHNTWGRKKKQELEAKGGGTHPLLVPYDTLT AKEKARDREKAQELLKFL 2930
tr|QS0X16|Q80X16 MOUSE 2882 NYHNTWGRKKKQELEAKGGGSHPLLVPYDTLT AKEKARDREKAQELLKFL 2931
tr|B4XWOT | BAXWI7 MELGA 2869 NYHNTWGRKKKQELEAKGGGSHPLLVPYDTLTAKEKARDREKAQELLKFL 2918
tr|013054|013054 MAKNT 2921 NYHNTWGRKKKLELQAKGGGTHPLLVPYDTLT AKEKARDREKAYELLKFL 2970
tr|A6P4BS | AGP4BS DANRE 2905 NYHNTWGRKKKMELQAKGGGTH PLLVPYDTLT AKEKARDREKAQDLLKFL 2954
— dedk etk dr ok e ok o ko o b ko ek bk ke o e o
sp|P21817|RYR1_HUMAN 2931 QMNGYAVIRG 2940
tr|Q29105|029105_PIG 2932 QMNGYAVIRG 29471
sp|P11716|RYR1_RABIT 2931 OMNGYAVIRG 2940
tr|Q80X16|Q80X16_MOUSE 2932 QMNGIAVIRG 5949
tr|B4XWYT |BAXWIT MELGA 2919 QLNGYAVIRG 5958
tr|013054|013054 MAKNI 2971 QLNGYAVIRG  5ggq
tr|A6P4BE | A6P4BS_DANRE 2955 (GLNGYAVIRG  ,g0,

oz

Supplemental Figure 1: C3 construct sequence analysis. Sequence analysis of the RyR1 C3
construct (2733-2940) through several species indicates that this is a highly conserved region
showing > 82% sequence homology through all seven species with 96% homology between
rabbit and human RyR 1. Red indicates known phosphorylation site Ser 2843.
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Supplemental Figure 2: Docking of the RyR domain into the cryo-EM maps of RyR

EMDB-1606 EMDB-1607

CLOSE-UP

Pk Deiing Rowlt sk Dacking Ressh

Locations of Top 10 Solutions

| EMDB-1606 EMDB-1607
Subregion 3: 1-6 9-10
Subregion 10: 7-10 1-8

Supplemental Figure 2: Docking of the RyR domain into the cryo-EM maps of RyR. Top
ten docking solutions using cryo-EM maps of RyR in the open state (EMDB-1607) and the
closed-state (EMDB-1606) are indicated by the RyR domain in various colours. The docked
structures are shown from the top view (top panel), the side view (middle panel) and the close-
up view (bottom panel). Low fitting contrast of these solutions are shown by plotting
normalized correlation coefficients for the top ~40 docking solutions.
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Supplemental Figure 3: C3 construct sequence analysis between RyR1 and RyR2

al
RyR1 2733 GNFDPRPVETLNVIIPEKLDSFINKFAEYTHEKWAFDKIQNNWSYGENVDEELKTHPMLR 2792
RyR2 2700 GNFNPQPVDTSNIIIPEKLEYFINKYAEHSHDEKWSMDKLANGWIYGEIYSDSSKIQPLMK 32759
RyR3 2599 GNFDPKPINTINFSLPEKLEYIVTKYAEHSHDEWACEKSQSGWKYGISLDENVKTHPLIR 2gsg
**\l:\!:\k::* 1-_ :i«ll: ::_I\:AJ::;:A{: :l _\I’ir\le _:_*:\k:::
a2 p1
RyR1 2793 PYKTFSEKDKEIYRWPIKESLKAMIAWEW AREGEEERTEKKKTRKISQTAQTYDPR 2852
RyR2 2760 PYKLLSEK IYRWPIKESLKTMLAWGW: I ERTREGDSMALYNRTRRISQTSQVSVDAA 2819
RyR3 2659 PFKTLTEKEKEIYRWPARESLKTMLAVGW TKEGEALVQLRENEKLRSVSQ--TSQG 2716
*:*::ll:lkklj;i :Alll:.ﬁ:l * _::*&: .. . . . .
a3
RyR1 2853 EGYNPQPPDLSGVTLSRELQAMAEQLAENYHNTWGRKKKQELEAKGGGTHPLLVPYDTLT 2912
RyR2 2820 HGYSPRAIDMSNVTLSRDLHAMAEMMAENYHNIWAKKKK SKGGGNHPLLVPYDTLT 2879
RyR3 2717 NSYNPAPLDLSNVVLSRELQGMVEVVAENYHNIWAKKKKLELESKGGGSHPLLVPYDTLT 5776
__'*_i i—:i— +_i-j-r:n:_\b :\lwbkl_.- --.:‘dw :---l'iri-_-\l—i—iiiiiiitt
od p2
RyR1 2913 AKEKARDREKAQELLKFLOMN TRG 2940
RyR2 2880 AKEKAKDREKAQDILKFLQIN SRG zap7

RyR3 2777 AKEKFRDREKAQDLFKFLQVN SRG 2804
'SR :.\J;.ll:::lﬁ{n\:l’ :\\'*

Supplemental Figure 3: C3 construct sequence analysis between RyR1 and RyR2. Amino
acid sequence comparison between the RyR domain of RyR1 and the equivalent domain in
RyR2 (2699-2907) showed 64% sequence homology between the two paralogs.
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Supplemental Table 1. Diffraction data collection, processing and model refinement
statistics

Data collection and processing

Resolution 50-2.16 A
Rumerge” 10.3% (84.6%)"
#Unique reflections 12353
Completeness 100% (100%)
Mean redundancy 9.2 (8.5)
<I>/<o> 19.7 (2.0)
Refinement

# Protein atoms 1407

# Solvent atoms 118
Reryst” 21.3%
Riree’ 26.5%
Estimated coordinate error® 03 A

Deviations from ideal stereochemistry

RMSD bonds 0.010 A
RMSD angles 1.03°

Ramachandran plot analysis"

Core region 98.4%
Allowed region 1.6%
Generously allowed region 0
Disallowed region 0
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Supplemental Table 2: CaMKII peptides found in each mass spectrometry run for
RyR1 C1-C3 constructs.

Sample Peptide Sequence z log e score Parent lon Mass

sp|P28652|KCC2B_MOUSE C2run1 n.d

sp|P28652|KCC2B_MOUSE C2run2 n.d

sp|P28652|KCCZB_MOUSE C2run3 AGAYDFPSPEWDTVTPEAK 2 -5.387216143 2080.95708
sp|P28652|KCC2B_MOUSE C3 Run 1 LHDSISEEGFHYLVFDLVTGGELFEDIVAR 3 -7.698970004 3407.722385
sp|P28652|KCC2B_MOUSE C3Run1 LHDSISEEGFHYLVFDLVTGGELFEDIVAR 3 -6.823908741 3407.708471
sp|P28652|KCC2B_MOUSE C3Run 1 LHDSISEEGFHYLVFDLVTGGELFEDIVAR 3 -6.008773924 3407.719823
sp|P28652|KCC2B_MOUSE C3Run1 LHDSISEEGFHYLVFDLVTGGELFEDIVAR 4 -2 3407.718162
sp|P28652|KCC2B_MOUSE C3Run2 LHDSISEEGFHYLVFDLVTGGELFEDIVAR 3 -12.1079054 3407.720921
sp|P28652|KCC2B_MOUSE C3Run2 LHDSISEEGFHYLVFDLVTGGELFEDIVAR 3 -9.552841969 3407.725316
sp|P28652|KCC2B_MOUSE C3Run2 LHDSISEEGFHYLVFDLVTGGELFEDIVAR 3 -8.721246399 3407.72495
sp|P28652|KCC2B_MOUSE C3Run2 LHDSISEEGFHYLVFDLVTGGELFEDIVAR 3 -5.468521083 3407.7125
sp|P28652|KCC2B_MOUSE C3Run2 LHDSISEEGFHYLVFDLVTGGELFEDIVAR 4 -4.721246399 3407.70449
sp|P28652|KCC2B_MOUSE C3Run2 LHDSISEEGFHYLVFDLVTGGELFEDIVAR 4 -1.920818754 3407.719627
sp|P28652|KCC2B_MOUSE C3Run2 LHDSISEEGFHYLVFDLVTGGELFEDIVAR 4 -1.568636236 3407.705467
sp|P28652|KCC2B_MOUSE C3Run2 NLINQMLTINPAK 2 -2.244125144 1469.828417
sp|P28652|KCC2B_MOUSE C3Run3 ESSDSTNTTIEDEDAK 2 -2.853871964 1741,741259
sp|P28652|KCC2B_MOUSE C3Run3 LHDSISEEGFHYLVFDLVTGGELFEDIVAR 2 -10.22184875 3407.699512
sp|P28652|KCC2B_MOUSE C3Run3 LHDSISEEGFHYLVFDLVTGGELFEDIVAR 3 -7.853871964 3407.722019
sp|P28652|KCC2B_MOUSE C3Run3 LHDSISEEGFHYLVFDLVTGGELFEDIVAR 3 -6.292429824 3407.716892
sp|P28652|KCC2B_MOUSE C3Run3 LHDSISEEGFHYLVFDLVTGGELFEDIVAR 4 -2.207608311 3407.715965
sp|P28652|KCC2B_MOUSE C3Run4 LHDSISEEGFHYLVFDLVTGGELFEDIVAR 2 -10.34678749 3407.71953
sp|P28652|KCC2B_MOUSE C3Run4 LHDSISEEGFHYLVFDLVTGGELFEDIVAR 3 -10.16115081 3407.722754
sp|P28652|KCC2B_MOUSE C3Run4 LHDSISEEGFHYLVFDLVTGGELFEDIVAR 4 -1.387216143 3407.714256

Supplemental Table 2: CaMKIIP peptides found in each mass spectrometry run for RyR1
C1-C3 constructs. The constructs were immobilised on His-link beads and incubated with
mouse skeletal muscle lysate to allow the formation of protein interaction complexes between
the RyR1 constructs and in vivo binding partners. Control spectra were obtained from beads
only incubated with skeletal muscle lysate. All experiments were run in triplicate (n.d — none
determined). Shown are charges (z), log e scores and parent ion mass for each identified
peptide.





