Effect of Experimental Drug S107 on Accessory Protein Binding to the RyR
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Introduction
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| i FKBP12.0 Binding to RyR2 — Using simplified-saturation binding
(" . N\ i al o & experiments that detect the bound fluorescence of F-FKBP12.0, we | p=0.28
The physiological basis of muscle-generated motor activity 3 .‘_’,_' . measured changes in the binding affinity of FKBP12.0 for RyR2 o
revolves around the precise regulation of intracellular Ca%* ions. » ‘ ¥ . % caused by S107. For these runs, the glutathione (GSH) antioxidant 5 :
Central to this process is a special organelle found in muscle cells % ' " e '\ normally used to control for oxidation during the experiments was g
called the sarcoplasmic reticulum (SR), which is responsible for _ . ‘ substituted for its oxidized form, glutathione disulfide (GSSG). It = u Total Control
the storage, release, and reuptake of the Ca®*. When : u(‘" was found that S107 produced no significant increase in FKBP12.0 § = Total $107
appropriately signaled by a motor neuron, high-conductance _J. binding to the RyR2 (figure 3). However, the standard deviation in
channels in the SR, known as ryanodine receptors (RyRs), release these measurements was substantial, possibly because of the over-
a great volume of Ca*? ions into the muscle cell lumen, to produce : . N reduced affinity of FKBP12.0. Therefore, this assay will have to be
muscle contraction; conversely, SERCA ATPase pumps in the SR —_— Relince SREumen further optimized.
return the free Ca%* ions from the muscle cell lumen back into the | :
SR, to produce muscle relaxation (Bers, 2002, CarafOli, 2002, Fill et Figure 1. Thzf RyR Ca®" release channel embedded in. th_e oR membrfame. The RyR A. B. Figure 3. Effect of S107 on FKBP12.0 binding. Simplified-saturation binding
releases. Ca . out of the SR (as part Of .the. e>.(C|tat|on-contract|on COUF{"”g Sample __ Kd(nhl) Emax I assays were performed using a 1 hour preincubation (25°C) of SR with S107,
21 2002) cevony i soch 3257 and ol bind o e 16 foncto. | s ollowed by 3 1 hour incuiation (37.C)with incing e Dt i represente
fluorescently-labeled FKBP (D-FKBP) and CaM (A-CaM) to study the effects of [ e asmeans  SEM (n=3).
$107 on their binding interaction with RyR in isolated cardiac SR membranes. 0.6- 300 uM Cof 0.6- 300 uM Ca
L . .
E o @ 04 s FRET Measurement of CaM Binding to RyR2 - FRET
0.2 0.2] f g measurements, taken between 520 and 530nm, were used to
| ' assess changes in the binding affinity of CaM for RyR2 caused
0.0 , , _ , °o _ O @O O O OO
0 200 400 600 800 0 200 400 600 800 by S107. Initial measurements using regular redox conditions
Controversy & Goals \ [F-CaM] (nM) [F-CaMl (nM) (GSH) detected no significant changes in CaM binding activity
at either high or low Ca%* concentrations (figure 4A).
The new experimental heart drug S107 has been associated C. — D. — 5 . q diti N f( 5 9 h)
with improved muscle performance, though it is still unclear if o) P - 0|8 Measurements using redox conditions that favorec tne
/CH3 it direcl’:ly affects thep binding ac’tivity gof either FKBP or 400 :E glutathionylation of RyR2 were also taken (figure 4B), by
| = 0.4- adding F-CaM after the sample was incubated with S107 and
/O\/\/\N calmodulin (CaM) RyR accessory proteins. The purpose of my s o GSSG gf 1 h A If y I 2006 M l
H.C , , , , > 200. c or our (Aracena-Parks et al., ; Moore et al.,
3 research was to investigate whether S107 does in fact directly . 5 0. . .
, s o . _ p =0.43 E 1999). Under these conditions, S107 produced a slight
increase the binding affinity of FKBP12.6, as originally 100 5 . . . . .
o0osed by Dr. Andrew Marks of Columbia Universitv. In N = decrease in the binding affinity of CaM (figure 4C), which was
\/\ pdd'?t, | ?/ N tioated if S107 affects the bindi ffY. , S0nMCa 300 uM Ca 30nMCa 300 uM Ca significant at low Ca%* concentrations despite no change in E__,
S 2 ¢ CI II\(;In’ :Sp%;zybelse Ifapi)lelmentara r::cshan?srr:no fl r;it?o:\mo&; Figure 4. [A] FRET detection of CaM binding to RyR2; 1 hour incubation (25°C) of SR with (figure 4D). Additionally, a dose response of S107 detected an
o) d dS | u \ | 10N, $107 and GSH. [B] FRET detection of CaM binding to RyR2; 1 hour incubation (25°C) of SR . . . )
Figure 2. Chemical structure of drug candidate S107: in the case of a negative result for FKBP, as a primary with 5107 and GS5G. [C] Effect of 5107 on the binding affinity of CaM for RyR2; same ECSO concentration of around JUSt 10nM’ n low Ca™

conditions as B (n=3). [D] Effect of S107 on the maximum FRET efficiency; same conditions concentrations (f|gu re not ShOWﬂ).

7-methoxy-4-methyl-2,3,4,5-tetrahydrobenzo(f][1,4]thiazepine as B (n=3).

\ Molecular Weight = 209.31 mechanism of action. J
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