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Oxidation of Ryanodine Receptor (RyR) and Calmodulin enhance Ca release and
pathologically alter RyR structure and Calmodulin affinity
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Oxidative stress contribute to cardiac ryanodine receptor (RyR2) dysfunction in
heart failure (HF). However, effects of oxidative stress on RyR2 conformation and leak in myocytes are
poorly understood. We used fluorescent CaM, FKBP12.6, and domain-peptide biosensor (F-DPc10) to measure
(1) RyR2 activation by hydrogen peroxide (H202)-induced oxidation, (2) RyR2 conformation change caused by
oxidation, (3) CaM-RyR2 and FK506-binding protein (FKBP12.6)-RyR2 interaction upon oxidation, and (4)
whether dantrolene affects 1-3. H202 significantly increased the frequency of Ca2+ sparks and dantrolene
almost completely blocked this effect. H202 significantly reduced CaM-RyR2 binding, but_had no effect on
FKBP12.6-RyR2 binding. Dantrolene restored CaM-RyR2 binding but had no effect on oxidation levels. H202
also accelerated F-DPc10-RyR2 association while dantrolene slowed it. Thus, H202 causes conformational
changes, and dantrolene reverses these RyR2 effects.



RYR ARVD
CPVT
2000 ARVD CPVT
RyR2
[ ARVD,CPVT mutation sites |

[ channel region ]

[ central domain ]

[ N-terminal domain ]

1 ARVD/CPVT
3 (N
central C )
(1) C
N
central
foot
(N
central )
(zipping)
N central
N
(;n’*luk
v
ARVD/CPVT)
b
stabilized channel de-stabilized channel
2
central
(unzipping)
( 2
Circ Res

2011;108:871-83

RyR2 Caz*

RyR2

central

unzipping RyR2

(Circulation 2005;112:3633-43)

RyR2
RyR2
FKBP12.6
RyR2
(H202)
N -central
)
FKBP12.6  RyR2
N -central
RyR2 N
central
(DPc10)
DPc10 native (N
) N
central unzipping
DPc10(F-DPc10) RyR2
(Circ Res
2013;112:487-97) RyR2
(zipping) F-DPc10
unzipping F-DPc10
F-DPc10
Zipping Unzipping
*DPc10 ) N-terminal
F-ﬁ?ﬁ) N-terminal 'f!:f'f‘:i:'ene F-l&cm “ ce““a\Pc

Central
+Heart failure

RYR2  openg= Close RyR2  openg2 Close

gating gating
E3. F-DPc10D#E&EE XF A EREEDEEEZRT
(3

FKBP12.6  RyR2

FKBP12.6  RyR2




AF488-FKBP12.6 (1 nM)
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In cardiomyocytes,

dantrolene can correct defective domain

interaction caused by oxidation, and

restore the CaM binding affinity in RyR2
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