CLIC-2, FKBP12.0 and FKBP12.6 association with ryanodine receptor calcium release channels
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Ryanodine receptor (RyR) €arelease channels are essential for the vital functions of skeletal and
cardiac muscle contraction. The ion channel releasésf@an the internal sarcoplasmic reticulum?Catore
in response to surface membrane depolarisation, setting ofiscade of wents that result in muscular
contraction. The ryanodine receptor is the largest known ion channel and\itty,aatid consequently the
strength of muscle contraction, is maodified by gdanumber of soluble factors and associated proteins. Among
these are the FK506 binding proteins, the 12kDa FKBP12 and 12.6kDa FKBP12.6 as well as €ild@ee (
intracellularchannel type 2), a member of the GST structuaalify. FKBP proteins bind to RyRs with high
affinity and stabilise channel activity by suppressing opening to sub-conductaglse HKBP12 is associated
with RyR1 in vivo, while FKBP12 and 12.6 are associated with RyR2. Muscle dysfundtencardiac
arrhythmia and s&letal muscle weakness, can be attributed/pelactvity of RyR channels due to dissociation
of FKBP12 and FKBP12.6 (Bellinget al., 2009; Mnet et al., 2012). FKBP dissociation is thought to result
from excess nitrosylation orxeessf-adrenegic stimulation under stress enhancing RyR phosphorylation.
CLIC-2 proteins are expressed in striated muscle and the brain, with the soluble form of CLIC2 being a strong
inhibitor of RyR channels (Boaret al., 2004). An H101Q variant of CLIC-2 has been found tovatgi RyR
channels, with this astion being associated with headiltire, seizures and intellectual deficink&noet al.,

2012).

We dbsened, in single channel lipid bilayer experiments, an increased incidence of sub-state openings in
RyR2 channels inhibited by WT CLIC-2 and in channelsvaetd by H101Q CLIC-2. Sub-state auty
reminiscent of the effect of FKBP dissociation. Thus gyrdthesis was that both wild type (WT) and H101Q
mutant CLIC-2 alter FKBP binding to RyR1 and RyR2, in addition to their opposite effectem@at ohannel
open probabilityWe explored the ability of WT and H101Q CLIC-2 to dissociate FKBP12 and FKBP12.6 from
RyRs. Microsomal esicles containing RyR protein conyde were incubated with uifer, one or containing
wild type or mutant CLIC-2 or rapamycin, a drug that binds FKBP proteins to dissociate them from RyRs. Then
FKBP associated with the RyRs was determined by co-immunoprecipitation. Both the WT and H101Q CLIC-2
(8 uM) indeed dissociated >50% FKBP12, and "50% FKBP12.6, from cardiac RyR2 channels, with the H101Q
being more déctive than the WT protein. Both WT and H101Q constructs were ldestieé in removing
FKBP12 from skeletal RyR1 channels than from cardiac RyR2. Curj&@siyM rapamycin was inéctive in
dissociating FKBP12 from RyR2, but rewsd >75% of FKBP12.6. In contrast 10M rapamycin stripped
>95% of FKBP12 from RyR1. These observations indicate arpacéed and na@l relationship between the
CLIC-2 and FKBP binding to RyRs andveal differences between CLIC-2 effects on FKBP binding in RyR1
and RyR2 that will be explored in the future. CLIC-2 is the first proteiwstio be as ééctive a rapamycin
or FK506 in dissociating FKBPs from RyRs and is mofeatize than rapamycin in removing FKBP12 from
RyR2.

Bellinger AM, Reilen S, Carlson C, Mongillo M, Liu X, Rothman L, Matecki S, Lacampagne A & Marks AR.
(2009)Nature Medicine 15, 325-30.

Board PG, Coggan M, Watson S, Gage PW & Dulhunty (2604) International Journal of Biochemistry and
Cell Biology 36, 1599-612.

Takano K, Liu D, &rpg/ P, Gallant E, Lam A, Witham S, Alev E, Chaubg A, Stevenson RE, Schwartz CE,
Board PG, Dulhunty AR2012)Human Molecular Genetics 21, 4497-507.

Vinet L, Pezet M, Bito MBriec F Biesmans L, Rouet-Benzineb®ellen B, Prévilon M, Chimenti S,iMine JP
Charpentier FSipido KR & Mercadier JJ. (2012Basic Research in Cardiology 107, 246-60.

Proceedings of the Australian Physiological Society http: //aups.org.au/Proceedings/44/49P



