APPENDIX A

Reported functional characterisation studies for RYR1 gene

alterations

A summary of previously reported functional characterisation studies that have been
conducted for certain RYR1 alterations observed in individuals diagnosed with either MH
or CCD is provided in Table At1. The effect of each alteration on RYR1 function was
determined in an experimental system in order to demonstrate if a difference occurs in the

function of the mutated protein.

Table A.1: Summary of previously reported studies that have functionally
characterised RYR1 alterations observed in individuals diagnosed with
MH or CCD
Alteration Teszziﬁtem Functional characterisation result/s Reference
Hotspot one
Cys35Arg | HEK293 cells’ | » Displays hypersensitivity? Tong et al., 1997
= Displays hypersensitivity
1B5 dyspedic | « Decreased sensitivity to Ca® and Mg*
Arg163Cys myotubes inhibition Yang et al., 2003
» Enhanced sensitivity to depclarisation
Argi63Leu | HEK293 cells | © DiSPiays hypersensitivity , Monnier et al., 2005
» No effect on resting Ca®" concentration
Gly248Arg HEKZ233 cells | « Displays hypersensitivity Tong et al,, 1997
Arg328Trp HEKZ2893 cells | » Displays hypersensitivity Loke et al., 2003
« Displays hypersensitivity
1B5 dyspedic | » Decreased sensitivity tc Ca®* and Mg®*
Gly341Arg myotubes i hibition Yang et al., 2003
» Enhanced sensitivity to depclarisation
lle403Met HEKZ293 cells | « Displays hypersensitivity Tong et al., 1997
Tyr5228er HEKZ293 cells | « Displays hypersensitivity Tong ef al., 1997
Args52Trp HEKZ293 cells | « Displays hypersensitivity Tong et al., 1997
Args14Leu HEKZ283 cells | » Displays hypersensitivity Tong et al,, 1997
¢ Displays hypersensitivity
1B5 dyspedic | » Decreased sensitivity to Ca®" and Mg* v 3
Arg614Cys myotubes inhibition ang et al., 200
« Enhanced sensitivity to depolarisation
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Table A.1:  Continued...
l
Alteration Testziﬁtem Functional characterisation results Reference
Hotspot two
Displays hypersensitivity'
1B5 dyspedic Decreased sensitivity to Ca®* and Mg** v 2003
ArgZ183Cys myotubes inhibition ang et al.
Enhanced sensitivity to depolarisation
Arg2163His | HEK293 cells Displays hypersensitivity Tong et al., 1997
Displays hypersensitivity’
1B5 dyspedic Decreased sensitivity to Ca®" and Mgz+
Val2168Met myotubes inhibition Yang et al., 2003
Enhanced sensitivity to depolarisation
3 | 1B5 dyspedic . 2+ .
le2182Phe myotubes Affects resting Ca®” concentration Wehner ef a/., 2003
. . 2+ .
Thr2206Met 1B5 dyspedic Affects resting Ca .Cfo‘ncentrat:on Wehner et al., 2002
myotubes Displays hypersensitivity
Displays h sifivit .
Thr2206Arg | HEK293 cells SPiays Bypersenstiviy _ Nionnier et al., 2005
No effect on resting Ca™ concentration
. t . 2+ .
plaoasoThe | 1BS dyspedic |« Affects resting Ca™ concentration \Wehner ef al,, 2004
myotubes Displays hypersensitivity
; D ffect resti 2* ti
Arg2355Trp 1B% dyspedic f)es not affect res fng Ca"" concentration Wehner ef al., 2004
myotubes Displays hypersensitivity
- ﬁ: t b C 2+ .
Gly2375Ala 183 dyspedic A_ ects resting Ca 'c?o‘ncentratlon Wehner ef al., 2004
myotubes Displays hypersensitivity
ol i
Ala2428Thr | HEK293 cells | © 0 oPiays hypersensitivity _ Monnier ef al., 2005
No effect on resting Ca“" concentration
Displ h itivi
Gly2434Arg | HEK293 cells isplays hypersensivity Richter et al., 1997
Decreased sensitivity to inhibition
Arg2435His HEK292 cells Displays hypersensitivity Tong et al., 1997
. 1B5 dyspedic . 24+ .
lle2453Thr myotubes Affects resting Ca®’ concentration Wehner ef al., 2003
Displays hypersensitivity .
Arg2454Cys | HEK283 celis . oe . Monnier ef al., 2005
No effect on resting Ca® concentration
Displ it
Arg2454His | HEK293 cells isplays hypersensitivity _ Monnier et al., 2005
No effect on resting Ca™ concentration
Displays hypersensitivity
) Decreased sensitivity to inhibition
. 1B5 dyspedic
Arg2458His myo¥uges Enhanced sensitivity to depolarisation Yang et al., 2003
Resistant to complete activation under
physiclogical conditions
Arg2458Cys | HEK293 cells Displays hypersensitivity Tong et al., 1997
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Table A.1: Continued. ..
Alt . Test system . -
eration used Functional characterisation results Reference
Hotspot three
Chinese
Pro4668Ser | hamster ovary | « Exhibited no significant hypersensitivity Oyamada et al,, 2002
cells
Di h itivit
Tyr4796Cys | HEK293 Cells * Displays hypersensilivity Monnier et a/,, 2000
» Causes the RyR1 channel to become leaky
+ Displays hypersensitivity
. » Decreased sensitivity to Inhibition .
1B5 dyspedic
Thra826lle myo¥ul§es « Enhanced sensitivity to depolarisation Yang et al.,, 2003
» Resistant tc ccmplete activation under
physiclogical conditions
Chinese
Leud4B38Val | hamster ovary | s Displays hypersensitivity Oyamada ef al., 2002
cells
Immeortalised
: C the RyR t
Arg4861His human » Causes the RyR1 channel te become leaky | 1 1o 2001
B-lymphocytes | * Sensitivity to dantrolene not impaired
Immeortalised
s C the RyR tob
Gly4891Arg human auses the RyR1 channel to become leaky |\ 0o 1 9004
B-lymphooytes | ® Sensitivity to dantrolene nct impaired
Immortalised
. the RyR tob
1le4888Thr human Caus.e.s-he yR1 channel O_ ec?me leaky Tilgen et a/., 2001
B-lymphocytes | * Sensitivity to dantrolene not impaired
Immortalised
. es the RyR1 ch tob
Gly489%Arg human Caus_. i e RyR1 channel O_ ec?me ieaky Tilgen et al., 2001
B-lymphocytes | * Sensitivily to dantrolene not impaired
|mm0rta|ised . the RVR h itob
Ala4g06Val human Caus-e-s. e RyR1 channe O‘ ec?me leaky Tilgen ef al., 2001
B-lymphocytes | * Sensitivity to dantrolene not impaired
Alterations outside of the hotspots
. ibited ignifi tivi
GIy2060Cys | HEK293 celis | * LXMibited no significant hypersensitivity Zhou et al., 2006a
» Exhibited low levels of RyR1
Immortalised | * Affects resting Ca®* concentration
Pro3527Ser’ human » Hypersensitive Ducreux et al., 2006
B-lymphocytes | | poes not rest in leaky channel

T HEX 293 refers to human embryonic kidney line 283 cells;  Hypersensitivity indicates that Ca®" release is affected following

pharmacoiogical action;

The Pro3527Ser alteration only affected intracellular Ca”™ homeostasis in the hemozygous state;

Ca" = calcium fon; RyR1 = skeletal muscle ryanodine channel protein; Ala = alanine; Arg = arginine; Cys = cysteine; Gly = glycine;
His = histidine; lle = iscletcine; Leu = leucine; Met = methionine; Phe = phenylalanine; Pro = proline; Ser = serine; Thr = threonine;
Trp = tryptophan; Tyr = tyrosine and Val = valine,
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APPENDIX B
SNPs identified in the coding region of the RYR1 gene

All the synonymous SNPs that were observed in the coding region of the RYR1 gene in
the fifteen South African MH probands investigated are listed in Table B1. The results listed
below are a summary of the synonymous SNPs observed in the coding region in the
Phase 3 study. A summary of SNPs observed in the intron sequence of the RYR1 gene is

provided in Appendix C.

Table B.1: Summary of synonymous SNPs detected in the coding region of the
RYR1 gene in the South African MH population

propanet | AN | exon | Seluence | Reporied | Reterongousl | ap sp ot
7 L? A11541G | reported | heterozygous (512985668
11 T15669C reported homozygous rs10408027

15 G22443A reported heterozygous rs2288888

19 C28165T reported heterozygous rs3745847

24 (G33064A reported heterozygous rs2228069

24 C33100T reported heterozygous rs2228070
MH101-8 MHO00242 45 668547 reperted heterozygous rs12973632
50 G71171A reported heterozygous rs2915951

51 T71699C reported heterozygous rs2960340

51 T71771C reported heterozygous rs2915951

53 G72236A reported heterozygous rs2915952

|_§5 T73251C reported heterozygous 152229148

62 AT78986G reported heterozygous rs2071089
7 A11541G reported homozygous rs12985668
11 T18665C reported homozygous rs10406027

15 G22443A reported homozygous rs2288888

19 C26165T reported homozygous rs3745847

MH102-125 MHO00278
24 (G33064A reported homozygous rS2228069
45 Ce6875T novel heterozygous -
47 ce7861T reported heterozygous rs1465698
62 A789866G reported heterozygous rs2071089
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Table B.1: Continued...
propand® | WO | gon | Selience | Reported | Heteoneoesl  answe o
7 A11841G repcrted heterozygous rs12985668
11 T15669C reported homozygous rs10406027
15 G22443A reported heterozygous rs2288888
MH103-4 MHOC286 19 C261656T reported heterozygous rs3745847
24 G33064A reported heterozygous rs2228069
24 G33100T reported heterozygous rs2228070
26 C35841T reparted heterozygous rs11083462
7 A11541G reported heterczygous rs12985668
11 T15668C reported heterozygous rs10406027
15 G22443A reported heterozygous rs2288888
MH104-26 MHO00294 19 C26165T reported heterczygous rs3745847
24 (G33064A reported heterozygous rs2228069
26 C38941T reported heterozygous rs11083462
37 AB7545G reported heterozygous rs2228068
7 A11541G reported homozygous rs12985668
11 T15669C repcrted homozygous rs10406027
19 C26165T reported heterczygous rs3745847
24 (G33064A reported heterozygous rs2228069
26 C38941T reported heterozygous rs11083462
47 GB67777A reported heterozygous rs2228072
47 GE7804A reported heteroczygeous rs2071088
MH105-38 MHO0C324 51 T71689C reported heterozygous rs2960340
51 T71771C reported heterozygous r$2915951
53 (G72236A reported heterozygous rs2915952
55 T73251C reported heterozygous rs2229146
62 A78986G reported homozygous rs2071089
66 G84Z264A reported heterozygous rs2304151
91 C13317T reported heterozygous Galli et al., 2006
94 C13759G reported heterozygous rs35959206
7 A11841G reported hemozygous rs12985668
11 T15669C reported homozygous rs10406027
MH113-14 MHO00381 15 G22443A reported homozygous rs2288858
19 26165T reported homozygous rsa745847
24 G33064A reported homozygous rs2228069
11 T156669C reported heterozygous rs10406027
B MH00630 24 G33064A reported heterozygous rs2228069
24 C33100T reported heterozygous rs2228070
26 C359417 repcrted neterozygous rs11083462
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Table B.1: Continued...
probana | 9SnUTEHion | grn | Seauence | Repotten | Heteromigous | gy se o
MHA15-1 MH01394 24 G33064A reported homozygous r$2228069
a7 GE7TT7TA reported heterozygous rs2228072
gl T15669C reported heterozygous 15104068027 ]
24 C33100T reported heterozygous rs2228070
26 C35841T reported heterozygous rs11083462
47 GB777TTA reported heterczygous rs2228072
47 GB7804A reported heterczygous rs2071088
MH123-1 MHC0484 50 G71171A reported heterozygous rs2915951
51 T71699C reported heterozygous rs2960340
51 T71771C reported heterozygous 152915951
53 G72236A reported heterozygous rs2915952
62 AT78586G reported heterozygous rs2071089
87 ©10218T reported heterozygous Galli ef al,, 2006
11 T15668C reported heterozygous rs10406027
MH125-1 MHO01626 24 G33064A reported heterozygous rs2228068
28 C35941T reported neterozygous rs11083462
7 A11541G reported homozygous rs12985668
11 T15669C reported homozygous rs10406027
B MHO0654 15 (G22443A reported homozygous rs2288888
19 C26165T reported homeozygous rs3745847
24 G330684A | reported | homozygous (s2228069 |
47 Ce7861T reported heterozygous rs1465698

2 = indicates family number of MH proband used in this study; ® = indicates individual number of MH proband used in this study;
“ = indicates SNP identification (D), which refers to the reference sequence identifier in the SNP database (dbSNP). (—) indicates only
individual number given to individual; SNP = single nuclestide polymorphism.
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Table B.1: Continued...
propand | MSIIGRION | puon | Seauence | Reported | Heteronisost | g sue o
11 T15663C reported homozygous rs10406027
15 G22443A reported heterozygous rs2288888
18 C26165T reported heterozygous rs3745847
24 (533064A reported heterozygous rs2228069
MH111-1 MHO0361 24 C33100T reported heterozygous rs2228070
26 C35941T reported heterozygous rs11083462
45 Ce6854T reported heterozygous rs12973632
51 T71771C reported heterozygous rs2915951
55 T73251C reported heterozygous 12229146
11 T15669C reported heterozygous rs10406027
MH108-1 MH00470 24 C33100T reported heterozygous rs2228070
26 C35941T reported homozygous rs11082462
a7 ASTB450G reported heterozygous rs2228068
7 A11541G reporied heterozygous rs12985668
11 T15669C reported heterozygous rs10406027
15 G22443A reported heterozygous rs2288888
19 C26185T reported heterozygous rs3745847
24 (533064A reporied heterozygous rs2228069
26 C35941T reported heterozygous rs11083462
37 ABTEASE reporied heterozygous rs2228068
MH122-1 MHQO0478 50 G71171A reported heterozygous rs2915851
51 T71699C reported heterozygous rs2960340
51 T71771C reported heterozygous rs2915951
53 (G72236A reported heterozygous rs2915952
55 T73251C reported heterozygous rs2229146
62 A78986G reported heterczygous rs2071089
66 GB4264A reported heterozygous 152304151
82 A11547G reported heterozygous Galli et al., 2006
7 A11541G reported hemozygous rs12985668
11 T15669C reported homoezygous rs10406027
MH1 141 MHO0GSS 15 (G22443A reported heterozygous 152288888
19 C26165T | reported | helerozygous |  rs3745847
24 333064A reported homozygous rs2228068
37 AD7H45G reported heterozygous rs2228068
7 A11541G reported homozygous rs12985668
MHA15-1 MHO1394 1 T15669C reportad hemozygous rs10406027
15 (G22443A reported homozygous rs2288888
19 JZG‘] 65T reperted homoczygous rs3745847
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APPENDIX C
SNPs identified in the intron sequence of the RYR1 gene

All the synonymous SNPs that were observed in the intron sequence of the RYR1 gene in
fifteen South African MH probands are listed in Table C1. A summary of SNPs observed in
the coding region of the RYR1 gene is provided in Appendix B.

Table C.1:  Summary of synonymous SNPs detected in the intron sequence of the
RYR1 in the South African MH population

proband | MeTUIEAON | pogion | Seduence | Reportd | Hetoromyaous | s o
12-13 C19691T reported heterozygous rs10408027
13-14 (G19989A reported heterozygous rs12460768
15-16 G22476C reported heterozygous rs2288889
17-18 T24617C reported heterozygous rs2071085
18-19 T25990G reported heterozygous rs4802474
19-20 C27208T reported heterozygous rs2304147
MH101-6 MHO00242 47-48 CB7901G reported heterozygous rs2960323
50-51 G71413A reported heterozygous rs2915949
50-51 A71424G reperted heterozygous rs2915950
55-56 C73337T reported heterozygous rs2960344
56-57 T73475G reported heterczygous rs23960345
56-57 T73584C reported heterczygous rs29156957
56-57 G73720C reported heterczygous rs2815968
13-14 (G19989A reported homozygous rs12460768
15-16 (522476C reported homozygcus rs2288889
MH102-125 MHO0278 17-18 T24617C reported heterozygous rs2071085
18-19 T25990G reported homozygous rs4802474
19-20 C27208T reported homozygous rs2304147
13-14 (G12988A reported heterozygous rs12460768
15-16 (322476C reported heterozygous rs2288889
17-18 T24617C reported heterozygous rs2071085
Mi105-4 MHD0286 17-18 C24681G novel heterozygous o
18-19 T259906G reported heterozygous 154802474
19-20 C27208T reported heterozygous rs2304147
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Table C.1: Continued...
provang® | TN | gion | Sedence | Roportd | eeroniaous |y sup
13-14 G19389A reported heterozygous rs12460768
15-16 G22476C reported heterozygous rs2288889
MH104-06 MH00294 17-18 T24617C reported heterozygous rs2071085
18-18 T25990G reported heterozygous rs4802474
19-20 C27208T reported heterozygous rs2304147
36-37 C57264T reported heterozygous rs17708009
13-14 G19989A reported hcmozygous rs12460768
17-18 T24617C reported heterczygous rs2071085
17-18 C24681G novel heterozygous -
18-1% T25990G reported heterozygous rs4802474
19-20 C27208T reported heterozygous rs2304147
MH105-38 MH00324 47-48 Ce7901G reported heterozygous rs2960323
55-56 C73337T reported heterozygous rs2960344
56-57 T73475G reported heterozygous rs2960345
56-57 T73584C reported heterozygous rs2915957
56-57 G73720C reported heterozygous rs2915958
57-58 T73870A reported heterozygous rs2415g59
13-14 G19988A reported homozygous rs12460768
15-16 (522476C reporied homozygous rs2288889
MH113-14 MH00381 17-18 T246817C reported homozygous rs2071085
17-18 C24681G novel heterozygous —
18-19 T25990G reported homozygous rs4802474
19-20 C27208T reported homozygous rs2304147
— MHC0630 —— - — — —
13-14 G19989A reported heterozygous rs12480758
15-16 G22476C reported heterozygous rs2288889
17-18 T24617C reported heterozygous rs2071065
MH111-1 MHO0361 18-19 T25990G reported heterozygous rs4802474
19-20 C27208T reported heterozygous rs2304147
47-48 C87901G reported heterozygous rs2960323
50-51 A71494G reported heterozygous rs2915950
MH108-1 MHO00470 36-37 C57264T reported heterozygous rs17708009
13-14 (319989A reported heterozygous rs12460768
15-16 G22476C reported heterozygous rs2288889
Mi122-1 MHO0478 17-18 T24617C reported heterozygous rs2071085
18-19 T25990G reported heterozygous rs4802474
19-20 C27208T reported heterozygous rs2304147
36-37 Ch57264T reported heterozygous rs17708009
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SNPs IDENTIFIED IN THE INTRON SEQUENCE APPENDIX C
Table C.1: Continued...
proband | 9enOAION | pogion | Sedience | Reported | Hetoromvgous | gy sp o
47-48 Ce7901G reported heterozygous rs2960323
50-51 G71413A reported heterozygous rs2915949
50-51 A71494G reported heterczygous 152915950
MH122-1 MH00478 55-56 C73337T reported heterczygous rs2960344
56-57 T73475G reported heterozygous rs2960345
56-57 T73584C reported heterozygous rs2915957
56-57 G73720C reported heterozygous rs2915958
57-58 T73870A reported heterozygous rs2915959
13-14 G19989A reported homozygous rs12460768
15-16 (G22476C reported heterczygous rs2288889
17-18 T24817C reporied heterozygous rs2071085
MH114-1 MHO0B695 17-18 C24681G novel heterozygous -
18-19 T25990G reported heterozygous rs4802474
19-20 C27208T reported heterczygous 152304147
36-37 C57264T reported heterozygous rs17708009
13-14 (5319989A reported homozygous 1512460768
15-16 G22476C reported homozygous rs2288889
MH115-1 MHO1394 17-18 T24617C reported homozygous rs2071085
17-18 C24681G novel heterozygous —
18-19 T25990G reported homozygous rs4802474
19-20 C27208T reported homozygous rs2304147
50-51 G71413A reported heterozygcus rs2915949
MH123-1 MHO00484 56-57 G73720C reported heterozygous rs2915958
57-58 T73870A reported heterozygous rs2915959
MH125-1 MHO01626 50-81 AT14940 reported heterozygous rs2915950
13-14 G19889A reporied homozygous rs12460768
15-16 G22476C reported homozygous rs2288889
17-18 T24617C reported homozygous rs2071085
— MHO0E654 18-19 T25990G reported homozygous rs4802474
19-20 C27208T reported homozygous rs2304147
50-61 AT1494G repcried heterozygous rs2915950
63-64 C81823T reported heterozygous rs12461853

® = indicates family number of MH proband used in this study; ® = indicates individual number of MH proband used in this study;
¢ = indicates SNP identification (ID), which refers to the reference sequence identifier in the SNP database (dbSNP); (—} indicates only
individual number given to individual, (—) indicates information not available; SNP = single nucleotide polymorphism.
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