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Understood.org: www.understood.org

Overseas Schools Offering Support to Children with Special Needs 2017-2018:
www.state.gov/wp-content/uploads/2019/08/2017-Special-Needs-List.pdf

Protecting Students with Disabilties: www2.ed.gov/about/offices/list/ocr/504faq.html
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Wrightslaw/Self Advocacy: www.wrightslaw.com/info/self.advocacy.htm

Wrightslaw/Five Mistakes Parents Make (And How to Learn From Them):
www.wrightslaw.com/info/advo.five.mistakes.htm

Understood.org: www.understood.org

Overseas Schools Offering Support to Children with Special Needs 2017-2018:
www.state.gov/wp-content/uploads/2019/08/2017-Special-Needs-List.pdf

Protecting Students with Disabilties: www?2.ed.gov/about/offices/list/ocr/504faq.html
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Published in final edited form as:
J Child Neurol 2012 March ; 27(3): 363-382. doi:10.1177/0883073812436605.

Consensus Statement on Standard of Care for Congenital
Myopathies

Ching H. Wang, MD, PhD', James J. Dowling, MD, PhD2, Kathryn North, MD, FRACP3, Mary
K. Schroth, MD*, Thomas Sejersen, MD, PhD®, Frederic Shapiro, MD®, Jonathan Bellini,
BS', Hali Weiss, MD', Marc Guillet, PT’, Kimberly Amburgey, MS?, Susan Apkon, MD®,
Enrico Bertini, MD?, Carsten Bonnemann, MD'?, Nigel Clarke, FRACP, PhD?, Anne M.
Connolly, MD'!, Brigitte Estournet-Mathiaud, MD'2, Dominic Fitzgerald, MD3, Julaine M.
Florence, DPT'!, Richard Gee, PT, MS', Juliana Gurgel-Giannetti, MD, PhD3, Allan M.
Glanzman, PT, DPT, PCS'4, Brittany Hofmeister, RD, Heinz Jungbluth, MD'S, Anastassios
C. Koumbourlis, MD, MPH '8, Nigel G. Laing, PhD'?, Marion Main, MA, MCSP'8, Leslie A.
Morrison, MD'¢, Craig Munns, MD?, Kristy Rose, PT3, Pamela M. Schuler, MD?°, Caroline
Sewry, PhD'8, Kari Storhaug, DDS, PhD?!, Mariz Vainzof, PhD?2, and Nanci Yuan, MD'

www.ncbi.nlm.nih.gov/pmc/articles/PMC5234865/pdf/nihms831819.pdf
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Consensus Statement on Standard of Care for Congenital
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Randomized controlled trial of N-acetylcysteine
therapy for RYRI-related myopathies

Joshua ). Todd, PhD, Tokunbor A. Lawal, PhD, Jessica W. Witherspoon, PhD, Irene C. Chrismer, RN, Correspondence
Muslima S. Razagyar, BA, Monal Punjabi, PharmD, Jeffrey S. Elliott, MA, Fatoumata Tounkara, BS, Dr. Meilleur
Anna Kue, BA, Monigue O. Shelton, BS, Carolyn Allen, DNP, Mary M. Cosgrove, MS, Melody Linton, BS, meilleurk@mail.nih.gov

Darren Michael, PhD, Minal S. Jain, DS¢, Melissa Waite, MSPT, Bart Drinkard, MSPT, Paul G. Wakim, PhD,
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Katherine G. Meilleur, PhD
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Intracellular calcium leak as a therapeutic target for RYR17-related
myopathies
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Ross H. Munce' - Benjamin Wajsberg' - Zephan Melville' - Oliver B. Clarke® - Kaylee Wedderburn-Pugh’ -

Anetta Wronska' - Muslima S. Razaqyar® - Irene C. Chrismer® - Monique O. Shelton?® - Ami Mankodi® -
Christopher Grunseich® - Mark A. Tarnopolsky® - Kurenai Tanji” - Michio Hirano® - Sheila Riazi’ - Natalia Kraeva® -
Nicol C. Voermans'® - Angela Gruber'' - Carolyn Allen? - Katherine G. Meilleur* - Andrew R. Marks'?

93 &yl e,y dugergill bl Yl



S(RYR-1-RD) RYR-1 ¢nadb dlagyell (213l ke gy Jo - 10 Juad!

LR sl (5,2 e 8yaally Adiaall 898l lxxs (Rycals) JEal Dol pluskiwl wldladl of J) S Ggildl Joss
(Rycals) JE dsssY dopp s doyx (5525 <2020 ple awlsl (3 Jadll 1o LUS <39 33 . Juan)l Jimdl @Yo Llas]]
e (Rycals) S80I Lgal HUT @il &yl &yl 0d Ol Sy | lghoet) dubldlly lgickeld i) ! o

il @) (g izl 0da pogiase Gleslaall (o diely . BlyYly ASy=ll/dlaall Aab )l
.www.clinicaltrials.gov/ct2/show/NCT04141670

(DANTROLENE) (0o

L33 ¢pe Balodl bigild dadiaall dumgdl ZMa1 943 <19l 9 Jasd I A 39 .Dasl) E55 9o (Dantrolene) g ls
gl o I ST) s9a0) SKadl Of Jl sl 2l ,3)(511\ A B9 W89 alall sl o= daz bl (MH) G 3y
o0 gizms £33l omlanll s Slialislly e s @ Wi (Dantrolene) oda il o (sl @b o8 Gse Kb G
9IS (oguase Gleghaall (ye dijad .RYR-1-RD (2ol (3lats lagd oy duslyld aases @) Hlasll e 09 .RYR-1-RD
8509 ."(Malignant Hyperthermia, MH) Cusdl 8lyadl boy3" Olgias - 4 Juadll daxlpe (2243 ((Dantrolene)
.(Dantrolene) ;w61 el3 § Loy cdugal (ST plusein Jd Cndall Bylidunl (2253 5y

(ALBUTEROL) J35541/(SALBUTAMOL) JgsGgdLus

il (@ly "l wlast” Blewall L9331 4 | (albuterol) Joisdls (Salbutamol) Jgsbsdls oo S otk
(SR) dskiaall dd gug)l dSiiad! J) porad 801 i dumy U1 (SERCA) (1593 awsd Olduz Ledrg gyl e 8ylasl) Bole
Addanll D) (3 ST slgal @lid Uy aad cpidhgiidl (§ o I Sligius JoliS 33k e c@iMgiouad! 50
RYR-1- (lyeb omlias Lolal cuasias buasiall dSleodl (3 4031 dul)s 3 L3589 caall @z (a5 @IS Ll 9
Olwhs U=y )yl wayg Wy T ddaall wlpladly jwaid! (Salbutamol) Jgebgdl pluseuwl Ml > (RD

2.0l 9 opee Jib G uaidlly ASy=l dadsgll oy (albuterol) Joaisdl of JI eolal Ul

"Messina S, Hartley L, Main M, Kinali M, Jungbluth H, Muntoni F, Mercuri E. Pilot trial of salbutamol in
central core and multi-minicore diseases. Neuropediatrics. 2004;35:262-266.

2Schreuder LTW, Nijhuis-van der Sanden MWG, de Hair A, Peters G, Wortmann S, Bok LA, Morava
E. Successful use of albuterol in a patient with central core disease and mitochondrial dysfunction. J
Inherit Metab Dis. 2010;33 Suppl 3:5205-5209.

94 &yl Bleyl) drger il oLy



S(RYR-1-RD) RYR-T cxmdly dlasiyoll (obadll gk sy o - 10 o

Nolan 4.a

8 aolul Bue 3 il 4l dz ) Gawuzr SDall dis dangd OF 00Mkes dlas dis Lo Uas 2l of Nolan slbol 2>y
(Mandy @S35 . bdundl § b 30 e JsT Nolan gasl .axbel ds ey ol dive @b g gaai Of

1" Syzmed Jiall JI Nolan Gl e oSati @) o gy (91 goas @1 dpedanl) bl aslissy (g5 cGlly
II&S:DS”L,LC e

Y 548 0o dis Lo A ] Ciuws 4398 O 02y9 .RYR-1 cnadl dadiall (ol usly ol piue Jab Nolan
Bybolseall W3 duoyaly Buslins 093 ded lil3] duisas gl plalall Jglis of dusl) a8y of uslnll oy O Wl audaiiug
Bl Boagall Sauall I3 (3 Ly cddall wlaclasdl o dpdall anbiol

bauas dolaiall 0dd Jio 39290 lagiohd 3y=e) Ly «(RYR-1 Foundation dwwge e Nolan 1y Cdyas ledis
¢ Yl el RYR-1 Foundation duwges Al o Yo Lsieg 5ol Nolan (oye pubiy (wbasll saslual
O V) W] 3 550 o 0] sis ol 35 9891 a5 58 1" Mandy cJB RYR-1 ol &yl (oladl Jlons

C"Nolan W slad of z)e 3929 98 £ il 1gd Lil (3 dadd uxly s(g Je Juams

Ole il pax) 4l (Nolan des/A> cLindsey cunlas cdaakall el slyz] Jdasy Jdamatld lpwlos 0 adling
ludg .RYR-1 Foundation duwwges) $11,000 ¢ AST lgsd Cann @9 «"Hike for Team Nolan" olgie cod
e Uyas buie" Mandy Jsis «"Hike for Team Nolan" 4dli>! ¢lliSs RYR-1 Foundation duwwdes la

Of staxedl J] gl 2 Jlro (3 B! lyghatl] Liadus slasd] 56| 3ymmen g el 555 o) <Nolan pawsess
gy oSeiws Nolan ol cJos o RYR-1 Foundation duwse 4 psis b Jeaiy 51 Jaby cite] 3ymme o 58T lia
C"Lindsey dies/ads o> ) ddad g JeSiwl oo Lo

www.ryri.org/nolan :Jd] JusYl 2y " (0Yg 4a8) Nolan's Story" oe g4d alade suali



S(RYR-1-RD) RYR-1 ¢yl &gyl (olyadll ks drs Jo - 10 Jad

gy g0)l Aol WYLl doellacd (§y3T Ao Cilomsd] ae]

Beluall Gz iy O Gl 2l Savs .M;O:qd\ gl &;_,.19; o ol ol théjl"f v gl
s Apadl Ol OB (Bylasg 8 (e el gl 58U (rr oy 9l 3l (nr Jome dxd 9l (posall Amde e
M) 3yme Y eslaid) 458G|

Ol )y

Calizes Qghad 92 Glyardl g . oadl g Dlady By Asead iy " byl Jlddll ZMe™ Ol colial Bal LS
" S ol sl 92 Bugllh " Sluadl pyms" @ik 069 . Aasdinwlly ABBUN Ol e Lz aldll ] Bug
Ol ge piue e3> dyme

Olusedl 4

[ PN P e el ool ” pomgas,SJ]

8lgd)
ol ol
s I ghay ¢ DNA el 31 Olindl 53,08 )
ol oe S Wl et ozdly ol oo 3Ll

Js DNA =

Z DNA 3,4k Glas Z DNA et 7% eks o35) DNA

Sl sl e

oo Sole JB1gl 0955 . onadl o A A3 Jooy B s s ) puy cligad! Jliin] gMle Al (3

Jlgdl pand (309 ol (250 (3 ol Y oy Lo bl Jodkal 03 A (el oy Al Jgo (ga] (§ OY fnliog
)l (ndl 356 29 ((Adeno-Associated Viruses, AAV) Badl clug adlh dadyell g sl plasudl dasla
Goaado G950 i Al il copzdl (po dumidog Bpdr deudy Sl Glaadl (el Jlodil @oyo 09 . ddl 8195 )

T Juaddl dazlye (2253 «olifig lly bl (o guase Sloaglasdl iy dased) poyel) ol (adall A& crSg Al o
("dhgll ede ystaie § (RYR-1-RD) RYR-1 (naelb Japall (opedl™ Olgins

96 &yl Lleyl) drgergill oLy



S(RYR-1-RD) RYR-1 ¢t &asiyall (o3 23ks gy U - 10 Juad

ol oY ¢RYR-1-RD LP‘)‘L Lol > 3 Buxo obd (wond JBU plasousl gl Jladle g3 0 Wl>g
ediall 3 Gordle Bl il Jlasid 23k s 0f 5o phasiad) A8t dang il J31531 § Ll of 0 ST RYR]
Lolad iy Lol plAS e 9 bzl Juogid ($,31 J3lgs Cak iS5 Lo

Szl Jldaol gk

[ SRR
Bl

P ek clall o

” powsag Sl
g}le (aJ.zZ.«Jel uug)}é.”
4=l

ez

Glall gedly rudall el Lol 05
8,3l

Jtas " soasll" A Gus il pmy

.Zb@q- el el 3

/
"3
' e OV powsag, Sl gt (sl =l

97 oyl el dugurgill bl Yl



S(RYR-1-RD) RYR-T cxemdly dlassyoll lysdl) gole srsy J - 10 bt

Bgb 555> 32 DNA I dagall iliuig Wl mive 480 Aol ilagdatlly 8,08 4y DNA (o pund 92 oyl O S35
Al dzgd g lo b DNAJ sl iy oy .olg) mhao 755 dndy didg) Bgido I sty cdaesd! (JUdg Vi
s O 9 0,535 gy I £ g1y (T) el (G) elgadly (C) gty (A) ciosd 12 ladsulSedl 0 lost
4y Lolyal e «Vdl AT 39 . lulg ! gual Al gedsuind (2l Oladaill 9 (G Ts Cy A) ladg sl
Gounll Gl el U3 "G 4 090 OF il U1 O8I § A" @89 0] He 8,801 SIS sloxa (§ Ay S o Bl
Slgad! yym3 oo Baglly .3 (o Yoo dgns il giue J] S35 48 9l oo (g e 0 S DNA I 8,84
wobey @lg Blxes elijg= (3 OF o) ;53 . (ol DNAJ Judad i3 @5k (3 clmid] i) ol grasuatl] 9o
S s plaall 92 ASYI gamatll Yy oS dubaall Ea 30 Hgo el so b 0938e Cllas 3 clng)l slasl ot
Ads S (8 oely Jlady puse

dyarg dipae Blge 3 DNA ghaili (29 Ohle (pund Olinigy plasuiunl et Al Gluad! pyad Cllul el
LI e auall Bl gizg § S8 lgie dyde e ol dpaall BUS9a5.01 aBge § Jaid DNA ghaiis of 543 cdole
Byaill ame pad U3 Salas Bgxe Cud A8 0yol el OY 45,3 oSkl 3 DNA alass ol Gl Y LgoliS Bale] 595 (I
Aol Aylay Lgridog W) ($355 O (§ Conpunid

329 Cas9 u’b—> oo Dl 989 .CRISPR/Cas? plas 9o Wlyadl yuymil ope ye AST dolasui! iy S 3Ll
b 909 cdaidl jWSeull s e o 4390l RNAY Cas? o S Jom 43g0dl RNAS LSl § casdSl xS,
43500l RNA I Jdd e 20 DNAJL csliaiall s aies ally CogiSall ollasl) Bloxas dyliay aless of oSy

alad 98 . (@lge dnsay ao oyt DNA e (ST o) dr el s 43-90)l RNA I Judaa 5 slalal) oS

DNAJI 3 gy 0f o6Sar @) Olaesall 1950 dale DNAJ 2o ddos (§ oSoxill sy . 4>oly dudsdl pg5 (DNA

el 4] st Lod 01 g JalSUl (Sotl plaad Y (pnid (@8 gyomally b QiSedl Gllasdl oo il Jeg
5l) Adols STy dygmse ST 1391 (andl 090 et el E193l pane pLll Jgeudl e 0550

Bulely Busda ilgal GUIS Hlgd (el ol Jis) 63 Cliad! iy @lilbSss9 CRISPR/Cas9 ellas ) 45LsYug
3L DNA s pWl adadly pgds ¥ CRISPR/Cas9 plas ¢y dae frad (" delgdll oy ilgal" | polatll b
Ara bl s 653 ] a9 BuiglSes BlasS aady comla) usl (Sgu pdadl Y (8 «elld oo Yy el
0dgd Slomeall (£13 Vg Wb dgiSe iy J] dudyriame Aot A3L| Gyl e "t ] "I" A cuS o) LS 3 § 5SE
asall o I Y oS) abgiue S8 (§ 0550 839800l LIl jlasd (I . Jo0b DNA JI gdais ¥ Cas9 ¢y dseudd]
483 "butler” J| "buller” 2y Jlxs Uas I3 &S s Oyl Ols coams § ity GH Byall 381 Blugiu)
Lasd 48Y Llye 93 (29 ccyuwnd 3 delgdll pyod ilgol ddeld (IS bls (29 «elld o I "butter” 4l Jaxs
L8 ) Joadl oo dije ] Al Hla ) b oS .0l 5u855dl 3 LaloYl Wlpidd] iy Glak

98 Lprudl Aol ugersdl ol



S(RYR-1-RD) RYR-T cxmdly dlasiyoll (obadll gk sy o - 10 o

Y 2LV MYl U i Of oSy Ll (2 &g oy yadl 309 . J oY1 oyl (o O] oy Bue ) L] 43T
By (81 Jodad liSley Slis . delsdll yyoe3 wlgal plusitnl Wl USes pud b g29 (DNA Y (3 Cavalall Tasdl 0 95
o0 d3e J) Azl Sla el Lo oSy (Ll Jledl 3 WS) "t I "1 dga add udy 3T iy 6T ) LDl o
LB giges lrdleldy Lpll LY Jonl

ey dualall Gl wlise § gelel Jang 550 V] dlie oS3 @ 1z Bate dudS dad Oluad) 1,25 0 ezl
Teadd] 0 33 (S (3 dand pryell (ol DNA W 3301 il 50 CBughl 0 «sundatll (auad) 2Dl (e sl
La).;t_)j Bledl (S g oo Ls“H DNA JI &ledas B =VNRVOIVLR-E IR as&aqm ‘a..LEJ Ol sl QT Gk Y- .oladl
T Juogs @loall ells ST a9 .58 8519 3929 00 a5 U5 Y Aol Olgsdll 0l e ety Jlomall Lin Il Y
oz o) duclin il (ST ao Jolatdl (6,391 bl yanaiiy . paspell par (3 dddgiunell WISI ] poipad] yyo3
o5 @ ol gl § V&zu\ G B o dipe J] dxl> @ b ISy bl 4uym3 Olgal dexlge (e sl
w2l (el DNA I e 6531 oSkl (@ slasHl uzd (3 eliSy ¢(Jamall Gugiua! adsall pymi) gaodl @8gell (3
4] et Lo g9 i AISUL day Sl oy Jxdne OF Y] el &lls o) (Gugiued! @dgall e 10am )
Alda)l Olgad! e e

RYR-1-RDy <iluxl! x)x“/@ail el

u&)ﬁb C\JL,o)’\ > Lg g_)l.uo:.n )J).?UJ Jma“ @Ma.” )3..\.” dl.wi;.w)’ M.onJ‘ uL‘z.:}’\ e 41;.19 ald 63.«4 J.z.: (“J
Jlxall lda § Sl oA & RYR-1 Foundation duuwse seiudiuwg gkl o Jxe i \RYR-1-RD

99 Ll Dole ) dugu gl OlsliyYl



S(RYR-1-RD) RYR-T cxemdly dlassyoll lysdl) gole srsy J - 10 bt

9:41 Mon Jun 3 il = 100% -

)

N7 Yy 2 Y ™ -l
"/’\\%\;’ ‘\% ,,/lk\)% - LA DUNDATION
ad X V% iz =

N CELEBRATING

FOUNDATION el

FOUNDED - 2014

7%y
S0 ¢ ::gmé

.
0% N g
B e — Wk s

FOUNDATION

Clinical Care Guidelines Clinical Care Guidelines

. L . What Patients and Families
What Patients and Families Need to Know About RYR-1-Related Diseases Need to Know About RYR-1-Related
Diseases

Chapter 10: Is There a Treatment for RYR-1-RD?
Additional Resources Chapter 10: Is there a Treatment for
RYR-1-RD?
VIDEO Additional Resources

VIDEO

PDF ARTICLES

By Mkl ol codel Byguall Ao HEUI 2y cABLOYI 3ylgald
www.ryri.org/ccg-treatments

100 Lyl dlel) dugemgill ololiyyl



oed

L BiPAP
T o N Caffeine Halothane Contracture Test
Q4 (64 57 48 27 26 25 20 15 (7 aeeueeeeeeeresereerescscssesesescssesesossesesessssesesessaseses CCD
64 (57 (48 (27 (25 (15 (T aananeeeeeeeeeeererneseserersesesessesesessesesessssesesessasesessssesessssesesses CFTD
B0 cneeeeeeeenereeneoeesereesessessessssessessssesssssssessasessessesessessasessesssssssessssessessasessesnasnsses CHCT
O (57 (A8 (20 (25 (15 (7 .aaeueeeeeeeeereocesensensescesessessesessessesessessessesessessesessessessssensons CNM
D aeeeeeeeeeeeneeneneesereeseasessesessessesnssessesnssessessssessessssessesnssessessssessesnssessessssessesnaseses CPAP
D3 634 (33 (B 2..ueueereeeereeseesececseasesseseasessssssessssessesssssssesssssssesssssssesssssssesssssasesse DHPR
99 <98 90 19 14 12 11 T10..uueueeeeeeereerereeseesereeseasesseseasessosessessssessessssessessesense DNA
B (A2 (4] (27 aanaeenneeeeeseeeeseeseseeseesessessosessessssessessssessesssssssessssssssssssesssssssessessssessess EHI
Bl (42 Q1] (27 aaneaeeeeaneeeeeeeererneseesesseseesessessssessessssessessssessessssessessssessessssessessssense ERM
T8 (7T (T2 (B8..nnnenaeeeeeeserseeeeseesesseseasesseseosessessssessessssesssssssesssssssessessssesssssssesses FAPE
£ J01-Y - 2R GEP
B2 (47 (B8 (37 aaueeeeeeeeseeeeseesesseseesessessssessessssessessssessessssessesssssssssssssssessssessessssessens ICU
T2 (71 70 (0D CO8..nnnneeeeeeeeeenerereereeserseseosessessssessessssessessssessessssessessesessessosesses IDEA
T6 (T2 (B8 annnneneeeeeeneeseeeesensesseseasessasessessessssessssessessssessesssssssesssssssessssessessssesses LRE
B (27 aeeeaeeeeeeeeeeerereeserseseosessessssessessssessessssessessssessessssesssssssessasessessesens "dlaad) <L MH

101 oyl Bole ) duger gl lsliyyl



oed

94 58 45 44 41 40 39 38 37 <36 <35 29 28 <27 <25 <15 <14 <10 8 7........ MH
44 41 40 37 36 27 24........ccooueuirreeeiirneniiosensessenisossnnsssssnsessssssssssssssssssssssns MHS
64 (57 (48 26 (25 20 (15 (7.ceeuereerereeccrecerecsoressressssesssssscsssssssssssssssssssssssssssss MmD
T2 aeeeennierenccneeccsecccseccssecsssecssescssessssssssessssssssssssssssssssssssssssssssssssssssesssssse z>Wl mRNA
T4 (13 (T12.cceeeireeicreccoreccoresssencessnsesessssesssssssssssssssssssssssssssssssssssssssssssssssssssnsssss mRNA
P

B8 (4O ...uueneeenirencreniennnnosenosessnntssescsacssssnstsssssssssssssssssssssssssssssssssssssssssssssssssssssse PFT
<3029 <28 <27 26 <25 24 23 22 <20 <18 <17 <16 <1514 1211 <109 <8 (7 ....RYR-1-RD
<65 64 63 60 58 57 <56 <55 52 51 50 48 37 35 34 32....... (&:v"é) RYR-1-RD
98 97 94 93 92 91 90 89 88 87 84 82 81 72 «66............... (%) RYR-1-RD
T7 76 (B8.....aannoaannnnenninnnnniisnencsoseeccesseccsssssssessesssssssssssssssssssssssssssssssssssssssssssssssss SDI
93 (92 (35 (34 (33 (B2..ceuuiereecerecorecsrescsrescssnscrsssssssssrssssssssssssssssssssssssssssssssssssssnes SR
|

A8 (4O ...uuceeeeirenicrenccsencosenosncsssncssecsssessssnscssssssssssssssssssssssssssssase (PFT) &1 dadsg sl
A3 (40 31 29 24 (14 (B...ueeeeeeeerenenerereocsesesescsesesesesesesesesesesesesesesesene diul Lyl
B2 ..eeeiirniirnnintenitseeitseentseesesensssnsssessssssssssstsssssssssssssssssssssssssssssssssssassssessssnsseses SLASYI
29 ceeiernciorectsreststesessestssnsssssssrsssorssssssssssessssssssssssssssssssssssssssssssnsssssssssnns SVl Glasy
04 (B2......coueeeeunnnnninnnnnenctsnecesenccsecstsncsssesssnsssssssssssssnssssnssssssssasssssssssnsses dydadl Juas
7D (73 (29.cueeeireecereeccreccorecsoresoressssessssessssssssssssssssssssssssssssssssssssssssssssssns @il Glasyl
73 (67 66 65 (62 (29 ...uueuueeeuennierniercnscsaccssccssscsssssossans (SLP) dalilg p3SJ1 (ol el L;laa-‘i-i
98 (0 ..cceeeirreioneceseeccreescrecccreessressssessssessssssssssssssssssssssrssssssssssssssssssssssssssseses (A) syl
60 (O4.....coueeeanirnninnnnninnsteiisinicseestsncsssncsssessssnssssssssssessssssnssssnsssans Bdanll el gloxlyl
L PN ALy
29 (1T caeeeeiireeicreeccsecncsecnseecsseeccssccsssscsssssssssssssssssssssssssssssssssssssssssssssssssaes dlygl )Ll
27 26 (23 (22 (8 ..cceeeecercercrttaitocesccsccscsssssssssssssssessssssssssssssssssssssssssssssas oY @1yl
28 ..eceereresnesneissesnessessssessessesassessessesassesesassaaessessssasasssesassasaesaesassaesaesasaans Jealdl 8ale]
Bh (7 aaeeeecinnncinenccrecsorecssressssesssssssssssssssssssssssssssssssssssssssssssssssnsssnes RYR-1 dlasll Jis!
L canreiveerienrrenirseirseireisrnersnsirsnsirsessreasssnessanssranssraonsne Sled! e el Cdlasll Jilisl

102 ol Bole U dger gl lslinyyl



oed

87 64 (57 48 44 37 (35 34 <26 25 (22 (15 (7 .cuueeeercrrrnccrenccreescraoncnne OHasdl JHlis!
64 57 (48 (26 (25 (15 (7 aueeeeeereererasreressesssasassssssssssnns (CNM) 531 555 sl JYE)
5 J ALl (ol
T4 (T2..auereeiireicrecierecissectasescasescssescrsessssssssssssssssassssassssssesssssssrssssrsssassssasessanessns OgwS]
94 (91 (90 (88 (8B3...uecruiireinreirtcireccriicresossssessscssescsssssesssesssessssssssssssssesssessssssssnnss oY
95 (31 (25 (15 (7 €2 (1 aeureeceececeececcecoossccessscsccssssssocssssssocssssssocses RYR-1 5 dadell (olsed
2T S Jlwal
13 (12 caecreierecierecierecisseccssescssescssssssssssssssssssssssssssssssssssssssssssssssssssssssssssrssssnsssanes 09,4
B7 €30 aeeaeeeeeneecnencecceccececcnccesecssccssscsscsssscsrsssssssrsssssssssssssssrssssassrsssssssnsssene i) Al
43 42 41 40 38 37 <36 27 8 (7T .ueueeueeveerenenens (dakasead! WHlasd! dM=l) Ol 31 IO
LV N7 Y T N R 7 (N (ERM) $alg=>Y1 Oyl kel
94 (35 (34 (33 (B2...cuuuiieernnneiiiesnssnossiesssssossssssssssssesssssssssesssssssssesssssssssssses anll (oldsl
52 (50 49 48 (46 (8 ....ouueireeiirnniereioreioreioretssessssessssessssssessssssssssses S9! el ¢ lads|

g
32 (14 (12..ceueerecierncireeccreescrecsssscssssssssssssssscsssssrsssssssssssssssssssssssrsssansssanessas RyR1 (w9
T 6 (T2 (B8...eeeeeeeeeeceeenceececcececcsccscascscssssscscssssssscssssssssssssssscasssse (LRE) 13 J8YI sl

o
94 (92 (91 (D0 ..cuceiieireccteccnncesssosesssesssssscssssssssasssssssssesssesssessssssssssssssessse s ! &yl
QD (98 (DO ..cueicreirrirecireccreicreioresssesssesssessssssesssesasesssssssssssssssssssssesssesssessans Ol g g8
94 (39 (38 (37 36 27 (22 ....cuueeucereioriioriisrtsectseccressressrssssssssssssssssssssssssssns pladl puse!
6 (22....coeeerniireiioneciseniisenitsetoressssessssnssssssssssssssssssssssssssssssssssssssssssssssnes JES-T VN[ RENE ]
94 41 39 38 37 36 <35 (34 (30 27 22 (14 (T ucueeueeeceeereececceseecsccsssocsccssses sl
o 1 2R doz Al
95 (80 <55 43 31 (30 29 (14 (8 (2...cceruiereiorecsecsseccseccressressessseossesssssssssssesse =Y A1)
N 177N il
B4 (63 (B2...cccuucuecreirineineieeconccrecsessotsetsscescsscssssessesssssssessssessesssssssssssssssess Juad! Hauasd|
88 84 (77 76 74 68 (66 (13.....cccuueeruieriercnrcseccseccseccsesssesssessscssssssscsssssssss D) IR EL]
78 (77 (T2 (68...uccueeecreeicreiereciorecssrescssescssoscrsossssssssesss (FAPE) lxolly e3)l plall pulatl
£ -3 - J RN bamas easao eulad

103 &l ko) dugargill laliy))!



oed

88 (58 (57 (56 (54 (40 ....uuccruiirirrcireccriccricreiessssessscsssccsssssssssssssssssssssssssssssess aiaill
57 (BA..aeireionioncirecinectreccreicressssssscssesssssssessssssssssssssssssssssssssssssssssssssssssssnnse LY a2ds
T7 (76 (TS (T4 (BB aaaeaeaenneneneneneeeeeereeeresesesnsesnsssssesssssesesesssssssssssssssssssssssssssnsnsne LS
94 87 86 56 42 41 37 <30 27 24 14 .....cccueeeuuuerennennecccenseneecscosssseccscasens Cpyed!
L T T s
66 65 64 62 (52 (50 (48 (4O.....cuueuceeeeieniecenieececcesooceccsssosssssssssssssssossssssssssssssss SRS
57 (50 €48..cuuucuuiirireirecireccreicreissesssssscsssccssscsesssesssesssssssssssssssssesssessaes slogd! Syme 485
LY dggl
L L YN (ol 32adl Juol gl
63 37 24 20 19 17 16 10..cccceeeierecierecinreccareccssescrsoscssosssnens Bl bl Ao dlo
D8 (90 ..uiiruiireierierineciseccseccsessresssesssesssssssssssssssssessresssessssssssssssssssssesssessssssnss (T) el
88 <60 59 (57 56 54 48 46 24........couceueierirncirncireicrioroisrossrssessesssssssssssnsss wS
D8 (90 ..uiiiiicrieritteiteccreccreccresasessscsssscsssorssssesssesssessesssssssssssesssesssssssssresssesane (G) oilgxd!
97 43 37 <35 <25 <24 <20 <19 <18 <17 <16 <15 <14 <12 <11 <10 (9 (8 7....... RYR1 wlu=>
<96 95 90 43 37 <36 <35 <25 <24 <20 <19 18 <17 16 <15 14 12 <11 <10 9 (8 (7.... Sl
QD (D8 (97 .ceeiereiorirectsectreccrecoressrossssssessssssrsssrssssssssssssssssssssssrsssssssnsssssssnse (2) lyrl!
0. ] Adlygll ddlgull E'ULSI
03 (00 (47 (4O ...cueaaeeeeeeceeniennceenccnoocensosessosessossssssasssssssssssssesssscssssssssssnne el Gl
59 (54 (48 (46 ..uuuuneuneaeeenccneceenenitocescosccsossosssssssssscscssessssssssssssssssssessssssssssssssses NES]
22 ..ceeiireioretsrtsrctsessrsssressrsssrsssrssasssssssssssrsssssssssssrssanssrsssrsssrsssnsssnsssnsssssenssss 8oV ¢l glud>
N AR B I N (MRNA) Jgwy)l Sigusl S99 pasel
7S Pl (o g
D3 €90 e ceiiieeeccceeenneeeeeteeetseeenteeeaneaeesssseeessessasssssssssnsssaaes (Ex vivo) d! (&l @E

104 ol Bole U dger ol lslinyyl



oed

43 41 40 27 24 (14 (B....cuuereierciercireccreccreccsosssesssosssssscsssssssssesssessans ddyanll de sl
T8 (77 (B8...naanoaannnrenniirnenccosencossecssssenssessssssssssssasssssssssssssssssssssssssssssssssssse 504 ksl
V£ 371 : J TN (GEP) pll eudasd dlas-
88 (58 (57 (56 (54 (8....ccuuiereierirecireccreccreicrssrtsecssecsssscsessssssssssssssssssssssessrssse ygll als-
84 72 64 57 48 (27 (25 (22 (15 (14 (T a.uueeueeeeecerceeceeneocesccscsccscssossssssssssssscses gt
S

64 (57 48 26 25 20 (15 (7 .aeeueeeeeceereececeeceececcecsocsccesee (MmD) 8auaiedl ddudl CWYI ¢lo
94 (64 57 48 27 (26 (25 20 (15 (7 weueerereerererrererresessssessesesens (CCD) &3Syedl I £l
Q4 (42 (41 (38 (30 ..cuceeeeeeceeecerecercceeccecccecccsccssccesscssccsssssssssssssenns (Dantrolene) g ls
50 (48...uueiirrecierencscrreciossecsesssossossesscssssssossssssssssssssssssssssssssssssssssssssssssssssnees pgdl dwlyd
J

45...eeeeeiiinnniinnnniiestenissssnessssenssssnnnes (MHAUS) sussiall Sl gl § Eusdl B)lyadl boyd A
B4 (B2....uuuueeveiiorencicrrecciorenciorsescssesssorsssssssssssssssssssssssssrsssssssessssssesssssssssssssssssnens Lyl
J

B7 eeeirneiirnnnciesteitssenisestnnsssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnsses 28
(@ of

4T (38 (37 .eeueieeeeeiierencnesnseseesesosessssssssssssesssssssssssssssnsnns (succinylcholine) ¢ ¢S JuwiauSl
A5 ....eeeeeeeeeeeeeeeeesessssssssssssssssssssssssssssssssssssssssssssssns dleidl Koyl (3 Casdll Byl Joyd Jomuw
50 citeciennecicnreciersncscssesssossessessesssesssssssssssssssssssssssssssssssssrssssessesssssssssssrsssssrssssssne Jlad!
B aeeeeeenecnececceeceecenccnccsccsccecsansasssnsssessessssasssssesserssnssssssssassessenssesssssssassansanes Gudo 131 g
94 (92 (44 (35 (34 (33 (32..ccuceeueiireicrecisresisrnstssestssnsessssssssssssssssssssssssssssssnsss M girad!
D8 (90 .cceeiireeiirnencnesnectsseecsesseesessenssesssssssssssssssssssssssssssssssessssssssssssssssssssse (C) cpyginand!
S

94 (92 (33 (B2 ..cuuuierrrcsioreeciorresesseesssrsessessessssssssssasssssssssssesne (SR) dduant! dJ gugll AU
A7 aeeernneiirnnncitsteintsanisessensssssnssessssssssssssessssssssssssessssssssssssssssssssssssssssssssssssssssanes Al

105 oyl Byl dgeomgll ol



oed

LY < L Gl 3\{9‘{‘;
63 (37 24 20 18 16 10 .cuueucneerecercecesescscesesescesesesessesesesssase dowin dduws ddue dauo
65 (B0 ...eneeeeeenereersersecseoseosecssessessessesssssssssssssssessessessassssss ("X-ray") doud! daidL 8ygu0
23 (22..cuieeeioreisectrecsreccressresssssssssssssrsssrssssssssssssssssssssssrsssrsssnsssnsssnses A1 OMyasll fo
22 .eeeiirioriotesttesstesstcsstsssssssesssessssstesstsesssesssesesasesstsstssstssrssaresanes Aol Oiasll Cass

b
28 .ereiireiontortsrcttnctsestressressrsssrsssrssanssssssrsssrsssrsssrssarsssrssrsssrsssrsssnsssnsssnsssnss el i
60 (58 (57 (55 .uucruiiriitcireciriiricnitteitteistctsecsseicsesssesssesssessscssssssssssssssesssessne plasll Cdo
30 (29 (28..ceuiereiorcioecirectreccreccressressrsssssssssssssrsssssssrsssrssssssssssrsssrsssrsssssssne Clasyl cub
65 (B2 (29...eeeeeeeeeceecncenceccnccececceccscocsscsssscsscsssscsrcssssssssssssssssssssssnsase 2l el G
65 (62 (48 (29 ...cuueieirriierrecicrrtsiorrioscsssssesssosssssesssssssssssessssssesssssssssssssssasees Byl Cado
57 eeeeeeeeeeeeeeeeeseesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses Bkl
93 92 91 <63 <48 <44 41 40 39 <38 <37 28 <26 <24 20 18 17 14....... RYR1 wlyab
40 <39 <38 <37 <36 <35 <30 <28 <26 <25 <24 <20 <19 <18 <17 <16 <15 <14 <11 <10 (7 ....... 8 yalall
93 (92 (91 63 <55 48 (44 (43 (4].....uueueeeeeeeeeececececececececccececesecesesssesesesnns (e."d) 8 yalall
37 19 16 10 caueereireccreccrecorecsssssccssccssccsssssesssessscssssssssssssssesssessssssesssssss Bl By2b
64 (57 A8 27 (25 (15 (7 auueeeeeererererererereresesesesesesenes (CFTD) t",E.ls'dl BWYI g9 el ‘o.&\.c'
5 2 | dode
49 48 44 43 40 38 <37 <36 <30 <28 <27 <24 23 <20 <18 <16 <14 9 8 (7 <2...... 3ol
92 (84 81 ¢80 71 66 <63 58 (50...ucucueueeeeeocecececececesesesesesesesesesnsnsnanes (&g&ié) o2yl
B3 (B2..eeeeneeeieeereereeecesesencseesseesssesssssssssssssssssssssesssssssssasssnsssnessnsssnsnnsns ddad! Cdlasll
7 S dda)l Cdlaall
23 aeeeierccretrettettettttattesteressessesssssstastesteresressesstsastestestesssrssessesassassesseressesne bkl CDlaall
B8 (35 632 €23 .aaeeeeeeeeeerererereescsescesesesntsesesnssssessssssesessssesesesnasesesnssesesnanes ALl sl
22 ..ceeiereioreiorotsrssesssessrsssrsssrsssressrsssnssrsssrsssrsssrssansssnssssssrsssrsssnsssnss 099! dasly Cdlasll

106 ol Bole U dger gl lslinyyl



oed

B3 e ceeeeeenetenetenectnccnnscnssenssessssnsssnscsssesssanssenssansenssesssenssenssasssssssnssenssenssansnne Ao dhac
99 €96 D5 (90 ..cceeeeeeenennnenneeeneeneeeneeeensenssssssssssssssssssssssssssssssssssssssssssssssssssss vl 2l
90 67 62 43 40 37 <36 24 (23 20 (16 (8...cceueeeeeeeeeereeceeceeccrccrccecccecsecssenses dodlaJl
27 (26 (25 (24 (22 (15 ...ucceeeceerursresassarsnssassosssassssesassasssassassssssassssess Aol ol el ole
K. 1 - SRR dddiwnal! ol ad!

()
98 (DT (90..cceeeeceeceeceeceeceeccrccsccsccsscsscascscsscssesssssssssssssssssssssssssssssssssscsssssssnssssssnes ddelall
B8 (30.cceeeneecnenceccnccnceccrccececcnccscecssccssacsscsssessrcsssessscsssasssssssasssssssassscansanes M| boyd
¢37 <36 ¢35 29 <28 27 25 <15 14 10 (8 (7 .ceueueerererererererenenes (MH) Guwsdl B)lydl boyd
94 (58 45 44 41 40 39 (38...ueeeererececerececcecesocccceseeene (83;3) (MH) Guwsdl 8)lydl boyd
52 (48 (4O...cuucuecreireineienceeccrccrecsonsenseiascsscssssossessesssssscssssessesssssssassssessess @il Jhud)
&t (1 0 N (In vitro) szl §
44 41 40 37 36 27 24......uueueeeeienieceniencecceseoceccennes (MHS) Cuwsdl 8yly=dl Doyt ddolal
Q4 (D0...cceeeeeieneieneceeccoecnsscsssesssssssssscssscsssesssessssssssssssssessssssssnssanssssssssssnnse ozl dudslill
72 (71 (70 <69 B8 .....uueeeeieececeececceceoseecessscsocssssssecssnes (IDEA) 43yl $9d 318y @ Ogld
72 71 70 <69 (55 (B4 ....ccueeeeienienieeceecesccrossocsscssscsccsccsossssssssssssssscssessssssssssssssses Jadll
59 (57 (5A...aeeeireieniencenccnccecceccsecsocesscsccscsscsssssssssscssssssssssssssssssssssssssssssssssssssses omadl|
A8 (47 (4O.....enaeaeeeaeeeeececeeceecaconcoccsccsssccscssssccscssssssscssssssssssssssscsssasssssssee Syl addll
B 1 RyR1 5U3

2
94 93 (92 66 <56 44 38 (35 (34 33 (32 (12 (5..cueuieeceeccrccrccsonsossocsoscscscce p a1
T €10 eeeeceeeceeecceeccccsscscsscsesscsescassscasssssssssssssssssesssssssssssssssssssesasesssssssnsense Py g9 Sl
22....ecceeceenreesesaesssesassssesassasssaesassssesasssassassssssassassstesassasesassssesassaessans ool a8 giadl JloJ!

107 oyl Bole ) duger gl lsliyyl



oed

D0 ceeereinnecseensecnsecssecssecssecssenssessesssessssssssssssssssssssssassssssssssssssssssssssess CSyall gyl ylise
1 2t Oyl plaie
1t N WP 3R ARIS
B0 (BA......oeeeeeeeeerreconcssecsecsesscsscssssesssssssesssssssssssssssssssssssssssssssesssse Syl Hguaill doydio
T8 10uuicrrueciereecicrrecsioreeccessesscsssessossssscsssssssssessssssssssnsssssssssssssssssssnessssnnes g3l JSlado
45 (40.....uueeeeeeeeeeeeeeeeeeeeccssssssssssssssaseesssesesssssssssssnnnans el Bylyzell b ya) dug gVl de gasrall
L N dududd oI 33 guiead|
88 (56 (55 (D4 .....ceeeeeeeniececececcccerececccsesrscccesesecscsssssscsssssscsesssssscsssssscsssssnene ERRTREIN|
Q4 (42 (A (27 ..cuuucereecierveciiorecioroecscssossssssssscssessssssessssssssesne (EHI) salg=Y1 $olyedl (o5l
60 (58 (28 (23 (22 ....ceuiruiireicrioritrcttncttectsescresssesssesssssssssessssssssssse Juandl quandl (o0l
93 (34 (33 (B2 ..cevueierrnniereecicrressesseesssssessesssssssssesssassssssrsssscane Okl 9yl JUS Jaditiano
L O 351§ ds)lLianel
89 (87 (73 (29 aeuceeeecirreecierreccioreecscsseosiorsssscssssssossessesssssssssssssssesssssses (PT) (k! ol
73 (66 (65 (B2 ....uuueeeireeirecireicreioreisrtsecssecsreccsessssssssssssssssssessssssssscns (OT) byl laall

o
Q7 €96 (F0...uueeiereniirreeciersecscsreossersesscssesssossessssssssssssesssssssssssssssssrssssssssssssssssssssess Jau
) PPN G|
22 ..eveeierrecscsresiorenssessesstsresssssssssssresstessrsstsresssesrsssesrrssteresssesrsssssresssssressssnens Pl yaldl
D8 (90 .ccceeiireneiirnenineseecesnencsessnesessenssessssssssssssssssssssssssssssssssssssssssssssssssssssse Ol g8 gl

D
74 (56 (55 (B4 ....cuuueueeiirenciinrecicrsecsisrsecscssesssossessssssssssssssscsssssssssessssssssss b ol Bugll

L)
B0 ceeeieeieeceniencenccnccnccreceocensenscrcsrcsscssssassassesssressesasssssassasserssresssssssassassensseene Oanll a9
42 (41 (38 (37 .cuuierrcierrcrerniciseicrsoncssoscssossssossssssssssssssscssessssesssnens (ICU) 83Syadl oliadl Bu>g

108 Lyl dolel) dugemgill ololiyyl



RYR-1 CCG

1 JGY p RYR-T-RD pogmain il e Lilms o Slge ) Ussash
-www.ryri.org/medical-literature
Introduction
Amburgey K. ABC's of RYR1. Presented at the RYR1 Family Conference.
Jungbluth H, Dowling JJ, Ferreiro A, Muntoni F, RYR1 Myopathy Consortium. 217th ENMC
International Workshop: RYR1-related myopathies, Naarden, The Netherlands, 29-31 January

2016. Neuromuscul Disord. 2016:26:624-633.

Jungbluth H, Treves S, Zorzato F, et al. Congenital myopathies: disorders of excitation-contraction
coupling and muscle contraction. Nat Rev Neurol. 2018;14:151-167.

North KN, Wang CH, Clarke N, et al. Approach to the diagnosis of congenital myopathies.
Neuromuscul Disord. 2014:24:97-116.

Witherspoon JW, Meilleur KG. Review of RYR1 pathway and associated pathomechanisms.
Acta Neuropathologica Comm. 2016;4:121.

Chapter 1: The Genetics of RYR-1-RD
Amburgey K. ABC's of RYR1. Presented at the RYR1 Family Conference.

Amburgey K, Bailey A, Hwang JH, et al. Genotype-phenotype correlations in recessive RYR1-
related myopathies. Orphanet J Rare Dis. 2013;8:117.

Bharucha-Goebel DX, Santi M, Medne L, et al. Severe congenital RYR1-associated myopathy:
the expanding clinicopathologic and genetic spectrum. Neurology. 2013;80:1584-1589.

Chromosome graphic taken from Los Alamos National Laboratory: https://www.lanl.gov/
about/_assets/images/timeline-19.jpg.

109 oyl Bole ) duger gl lsLiyyl



ezl

Genetics Home Reference. What are the different ways in which a genetic condition
can be inherited? Accessed 1/14/20 at https://ghr.nlm.nih.gov/primer/inheritance/
inheritancepatterns.

Gonorazky HD, Bonnemann CG, Dowling JJ. The genetics of congenital myopathies. In
Geschwind DH, Paulson HL, Klein C (eds). Handbook of Clinical Neurology: Neurogenetics
Part Il. Elsevier, 2018. Pp. 549-564.

Jungbluth H, Dowling JJ, Ferreiro A, Muntoni F, RYR1 Myopathy Consortium. 217th ENMC
International Workshop: RYR1-related myopathies, Naarden, The Netherlands, 29-31 January
2016. Neuromuscul Disord. 2016;26:624-633.

Jungbluth H, Treves S, Zorzato F, et al. Congenital myopathies: disorders of excitation-
contraction coupling and muscle contraction. Nat Rev Neurol. 2018;14:151-167.

Klein A, Lillis, Munteanu I, et al. Clinical and genetic findings in a large cohort of patients with
ryanodine receptor 1 gene-associated myopathies. Hum Mutat. 2012;33:981-988.

Lynch PJ, Tong J, Lehane M, et al. A mutation in the transmembrane/luminal domain of the
ryanodine receptor is associated with abnormal Ca2+ release channel function and severe
central core disease. Proc Nat!/ Acad SciU S A. 1999;96:4164-4169.

Santulli G, Lewis DR, Marks AR. Physiology and pathophysiology of excitation-contraction
coupling: the functional role of ryanodine receptor. J Muscle Res Cell Motil. 2017;38:37-45

Todd JJ, Sagar V, Lawal TA, et al. Correlation of phenotype with genotype and protein
structure in RYR1-related disorders. J Neurol. 2018;2506-2524.

Witherspoon JW, Meilleur KG. Review of RYR1 pathway and associated pathomechanisms.
Acta Neuropathologica Comm. 2016;4:121.

Chapter 2: The Clinical Features of RYR-1-RD

Dowling J. RYRT myopathies. Presented at the RYR-1 International Family Conference,
Baltimore, MD, 2016.

Foley AR. Introduction to RYR1-related diseases. Presented at the RYR-1 International Family
Conference, Pittsburgh, PA, 2018.

Jungbluth H, Dowling JJ, Ferreiro A, Muntoni F, RYR1 Myopathy Consortium. 217th ENMC

International Workshop: RYR1-related myopathies, Naarden, The Netherlands, 29-31 January
2016. Neuromuscul Disord. 2016;26:624-633.

110 ol Bole ) dger ol lslinyyl



ezl

Jungbluth H, Treves S, Zorzato F, et al. Congenital myopathies: disorders of excitation-
contraction coupling and muscle contraction. Nat Rev Neurol. 2018;14:151-167.

Klein A, Lillis, Munteanu |, et al. Clinical and genetic findings in a large cohort of patients with
ryanodine receptor 1 gene-associated myopathies. Hum Mutat. 2012;33:981-988.

Lynch PJ, Tong J, Lehane M, et al. A mutation in the transmembrane/luminal domain of the
ryanodine receptor is associated with abnormal Ca2+ release channel function and severe
central core disease. Proc Nat/ Acad SciU S A. 1999;96:4164-4169.

Santulli G, Lewis DR, Marks AR. Physiology and pathophysiology of excitation-contraction
coupling: the functional role of ryanodine receptor. J Muscle Res Cell Motil. 2017;38:37-45.

Snoeck M, van Engelen BGM, Kusters B, et al. RYR1-related myopathies: a wide spectrum of
phenotypes throughout life. Eur J Neurol. 2015;22;1094-1112.

Wang CH, Dowling JJ, North K, et al. Consensus statement on standard of care for congenital
myopathies. J Child Neurol. 2012;27:363-382.

Wicklund MP. Myopathies and muscular dystrophies. Presented at the RYR1 International
Family Conference, Pittsburgh, PA, 2018.

Witherspoon JW, Meilleur KG. Review of RYR1 pathway and associated pathomechanisms.
Acta Neuropathologica Comm. 2016;4:121.

Chapter 3: The Role of Calcium and the Ryanodine Receptor in RYR-1-RD

Dirksen R. Role of calcium in RYR-1 myopathy, made ridiculously simple. Presented at the RYR-
1 International Family Conference, Baltimore, MD, 2016.

Interview of Robert Dirksen by Nicole Wallace: Role of Calcium in RYR-1 Myopathy.
Jungbluth H, Dowling JJ, Ferreiro A, Muntoni F, RYR1 Myopathy Consortium. 217th ENMC
International Workshop: RYR1-related myopathies, Naarden, The Netherlands, 29-31 January
2016. Neuromuscul Disord. 2016;26:624-633.

Jungbluth H, Treves S, Zorzato F, et al. Congenital myopathies: disorders of excitation-
contraction coupling and muscle contraction. Nat Rev Neurol. 2018;14:151-167.

National Organization for Rare Disorders. Rare Disease Database: RYR-1-Related Diseases.
Accessed 11/21/19 at https://rarediseases.org/rare-diseases/ryr-1-related-diseases/.

111 Dy adl Bile U dngergtl] Slalinyyl



ezl

Santulli G, Lewis DR, Marks AR. Physiology and pathophysiology of excitation-contraction
coupling: the functional role of ryanodine receptor. J Muscle Res Cell Motil. 2017;38:37-45
Witherspoon JW, Meilleur KG. Review of RYR1 pathway and associated pathomechanisms.
Acta Neuropathologica Comm. 2016;4:121.

Chapter 4: Malignant Hyperthermia (MH)

Alvarellos ML, Krauss RM, Wilke RA, Altman RB, Klein TE. PharmGKB summary: Very
Important Pharmacogene information for RYR1. Pharmacogenet Genomics. 2016;26:138-144.

Interview of Sheila Riazi by Nicole Wallace.

Jungbluth H, Dowling JJ, Ferreiro A, Muntoni F, RYR1 Myopathy Consortium. 217th ENMC
International Workshop: RYR1-related myopathies, Naarden, The Netherlands, 29-31 January
2016. Neuromuscul Disord. 2016;26:624-633.

Knoblauch M, Dagnino-Acosta A, Hamilton SL. Mice with RyR1 mutation (Y524S) undergo
hypermetabolic response to simvastatin. Skelet Muscle. 2013;3:22.

Litman R. Malignant hyperthermia. Presented at the RYR-1 International Family Conference,
Baltimore, MD, 2016.

Lotteau S, Ivarsson N, Yang Z, et al. A mechanism for statin-induced susceptibility to
myopathy. JACC Basic Trans/ Sci. 2019;4:509-523.

National Organization for Rare Disorders. Rare Disease Database: Malignant hyperthermia.
Access 11/21/19 at https://rarediseases.org/rare-diseases/malignant-hyperthermia.

Riazi S. Malignant hyperthermia. Presented at the RYR-1 International Family Conference,
Pittsburgh, PA, 2018.

Rosenberg H, Sambuughin N, Riazi S, Dirksen R. Malignant hyperthermia susceptibility. In
Adam MP, Ardinger HH, Pagon RA, et al. (eds). GeneReviewsX [Internet]. Seattle, Washington:
University of Washington, Seattle, 1993-2017.

Santulli G, Lewis DR, Marks AR. Physiology and pathophysiology of excitation-contraction
coupling: the functional role of ryanodine receptor. J Muscle Res Cell Motil. 2017;38:37-45.

Voermans NC, Snoeck M, Jungbluth H. RYR-1 related rhabdomyolysis: a common but

probably underdiagnosed manifestation of skeletal muscle ryanodine receptor dysfunction.
Revue Neurologique. 2016;172:546-558.

112 ol Bole ) dger gl lsLinyyl



&zl

Witherspoon JW, Meilleur KG. Review of RYR1 pathway and associated pathomechanisms.
Acta Neuropathologica Comm. 2016;4:121.

Chapter 5: The Lungs/Pulmonology

Foley AR. Introduction to RYR1-related diseases. Presented at the RYR-1 International Family
Conference, Pittsburgh, PA, 2018.

Mayer H. Preventative respiratory care in congenital muscular dystrophy. Presented at the
RYR-1 International Family Conference, Pittsburgh, PA, 2018.

Wang CH, Dowling JJ, North K, et al. Consensus statement on standard of care for congenital
myopathies. J Child Neurol. 2012;27:363-382.

Chapter 6: The Bones and Joints/Orthopedics

Jungbluth H, Dowling JJ, Ferreiro A, Muntoni F, RYR1 Myopathy Consortium. 217th ENMC
International Workshop: RYR1-related myopathies, Naarden, The Netherlands, 29-31 January
2016. Neuromuscul Disord. 2016;26:624-633.

Jungbluth H, Treves S, Zorzato F, et al. Congenital myopathies: disorders of excitation-
contraction coupling and muscle contraction. Nat Rev Neurol. 2018;14:151-167.

National Organization for Rare Disorders. Rare Disease Database: RYR-1-Related Diseases.
Accessed 11/21/19 at https://rarediseases.org/rare-diseases/ryr-1-related-diseases/.

Spiegel D. Orthopaedic considerations in RYR1 myopathies: contractures, hip, and spine.
Presented at the RYR1 International Family Conference, Pittsburgh, PA, 2018.

Wang CH, Dowling JJ, North K, et al. Consensus statement on standard of care for congenital
myopathies. J Child Neurol. 2012;27:363-382.

Chapter 7: Eating, Swallowing, and Speaking

Foley AR. Introduction to RYR1-related diseases. Presented at the RYR-1 International Family
Conference, Pittsburgh, PA, 2018.

Johns Hopkins Medicine. Swallowing exercises: closure of the larynx exercises. Accessed
2/17/20 at https://www.hopkinsmedicine.org/health/treatment-tests-and-therapies/
swallowing-exercises-closure-of-the-larynx-exercises.

Jungbluth H, Treves S, Zorzato F, et al. Congenital myopathies: disorders of excitation-
contraction coupling and muscle contraction. Nat Rev Neurol. 2018;14:151-167.

113 Lpdl dlel) dugargill claliy)!



&zl

Miller K, Plowman EK, Gray LT. Living with ALS: adjusting to swallowing changes and
nutritional management. Living with ALS Resource Guide. Accessed 2/17/20 at
http://www.alsa.org/assets/pdfs/living-with-als-manuals/lwals_08_2017.pdf.

National Institute of Neurological Diseases and Stroke. Motor neuron diseases fact sheet.
Accessed 2/17/20 at https://www.ninds.nih.gov/Disorders/Patient-Caregiver-Education/
Fact-Sheets/Motor-Neuron-Diseases-Fact-Sheet.

National Organization for Rare Disorders. Rare Disease Database: RYR-1-Related Diseases.
Accessed 11/21/19 at https://rarediseases.org/rare-diseases/ryr-1-related-diseases/.

Reference. How many muscles does it take to speak? Accessed 2/17/20 at https://www.
reference.com/science/many-muscles-speak-f1459ad6bd92c8b8.

Wang CH, Dowling JJ, North K, et al. Consensus statement on standard of care for congenital
myopathies. J Child Neurol. 2012;27:363-382.

Witherspoon JW, Meilleur KG. Review of RYR1 pathway and associated pathomechanisms.
Acta Neuropathologica Comm. 2016;4:121.

Chapter 8: Considerations for School

Hughes T. School-based services for children with RYR-1. Presented at the RYR-1 International
Family Conference, Pittsburgh, PA, 2018.

Hughes T, Mazzotta M. Targeted and intensive mental health services. In Suldo PL, Doll B
(eds). Accessing Targeted and Intensive Mental Health Services: A School-Based Approach.
United Kingdom: Oxford University Press. (in press)

Lee AMI. The 13 disability categories under IDEA. Accessed 2/18/20 at
https://www.understood.org/en/school-learning/special-services/special-education-
basics/conditions-covered-under-idea.

What is a 504 plan? Accessed 2/18/20 at https://www.understood.org/en/school-learning/
special-services/504-plan/what-is-a-504-plan.

Office of Special Education and Rehabilitative Services, U.S. Department of Education. Dear
Colleague. Accessed 2/18/20 at https://www.wrightslaw.com/law/osers/fape.acad.
content.close.gap.1117.2015.pdf.

Wright P. Advocating for your child—getting started. Accessed 2/19/20 at
https://www.wrightslaw.com/advoc/articles/advocacy.intro.htm.

114 Lyl Bole U dugergil! SlaLaY!



&zl

Chapter 9: Physical Activity and Physical Therapy (PT)

Hedermann G, Vissing CR, Heje K, Preisler N, Witting N, Vissing J. Aerobic training in patients
in congenital myopathy. PLoS One. 2016;11:e0146036.

Muscular Dystrophy News. 3 types of exercises for slow-progressing muscular dystrophy.
Accessed 2/12/20 at https://musculardystrophynews.com/social-clips/2016/12/21/3-
types-of-exercises-for-slow-progressing-muscular-dystrophy/.

Salanova M, Schiffl G, Rittweger J, Felsenberg D, Blottner D. Ryanodine receptor type-1
(RyR1) expression and protein S-nitrosylation pattern in human soleus myofibres following bed
rest and exercise countermeasure. Histochem Cell Biol. 2008;130:105-118.

Spiegel D. Orthopaedic considerations in RYR1 myopathies: contractures, hip, and spine.
Presented at the RYR1 International Family Conference, Pittsburgh, PA, 2018.

Wang CH, Dowling JJ, North K, et al. Consensus statement on standard of care for congenital
myopathies. J Child Neurol. 2012;27:363-382.

Weil R. Resistance training. eMedicineHealth. Accessed 2/12/20 at: https://www.
emedicinehealth.com/strength_training/article_em.htmi#facts_you_should_know_about_
resistance_training.

Chapter 10: Is There a Treatment for RYR-1-RD?

Andersson DC, Betzenhauser MJ, Reiken S, et al. Ryanodine receptor oxidation causes
intracellular calcium leak and muscle weakness in aging. Cell Metab. 2011;14:196-207.

Bellinger AM, Reiken S, Dura M, et al. Remodeling of ryanodine receptor complex causes
“leaky” channels: a molecular mechanism for decreased exercise capacity. Proc Nat/ Acad Sci
US A 2008;105:2198-2202.

Jungbluth H, Dowling JJ, Ferreiro A, Muntoni F, RYR1 Myopathy Consortium. 217th ENMC
International Workshop: RYR1-related myopathies, Naarden, The Netherlands, 29-31 January
2016. Neuromuscul Disord. 2016;26:624-633.

Jungbluth H, Treves S, Zorzato F, et al. Congenital myopathies: disorders of excitation-
contraction coupling and muscle contraction. Nat Rev Neurol. 2018;14:151-167.

Kushnir A, Todd JJ, Witherspoon JW, et al. Intracellular calcium leak as a therapeutic target

for RYR1-related myopathies. Acta Neuropathologica. 2020 March 31. doi:
10.1007/500401-020-02150-w. Epub ahead of print.

115 Lpdl blel) dugargill claliy))!



ezl

Lagor WR. Targeted removal of pathogenic RYR1 alleles. Presented at the RYR SAB Meeting,
December 7, 2019.

Lawal TA, Todd JJ, Meilleur KG. Ryanodine receptor 1-related myopathies: diagnostic and
therapeutic approaches. Neurotherapeutics. 2018;15:885-899.

Rees HA, Liu DR. Base editing: precision chemistry on the genome and transcriptome of living
cells. Nat Rev Genet. 2018:19:770-788.

Todd JJ, Lawal TA, Witherspoon JW, et al. Randomized controlled trial of N-acetylcysteine
therapy for RYR1-related myopathies [abstract]. Neurology. 2020 Jan 15. Online ahead of
print.

Urnov FD. Prime time for genome editing? N Eng/ J Med. 2020;382:481-484.

116 ol Bole U dger ol lslinyyl



