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RESULTS 
 

 
 

Supplemental Figure I. Schematic of atrial preparation, showing cross section orientation 
relative to the SAN (red).  Cross sections are shown as enlarged images of highlighted area in 
schematic.  Left, 10x magnification of LacZ stain with Nuclear fast red counterstain.  Right, 10x 
magnification of HCN4 stain with hematoxylin counter stain.  LAA, left atrial appendage; RAA, 
right atrial appendage.  Scale bars = 500 micrometers. 

 

 at DALHOUSIE UNIVERSITY on July 13, 2010 circres.ahajournals.orgDownloaded from 



6 
 

 
Supplemental Figure II.  Increased negative chronotropy and loss of normal ECG trace in 
isolated RGS4-null hearts.  A, Representative ECG traces of isolated RGS4-null (KO) and wild-
type (WT) hearts at baseline and with 5 x 10-8 mol/L Iso.  KO hearts show deterioration of the 
ECG at 1x10-5 mol/L CCh compared to WT hearts.  By contrast 1 x 10-5 mol/L CCh typically 
produced atrioventricular dissociation in WT animals that is denoted by the different frequencies 
of the P wave (white arrow heads) and QRS complex (black arrow heads).  Trace amplitudes are 
normalized for comparison. B, M2R-mediated negative chronotropic responses and conduction 
defects are more pronounced in hearts isolated from RGS4KO compared to WT littermate 
control mice (n = 8 hearts for WT and n = 9 hearts for KO).  Isolated hearts were cannulated and 
perfused in a retrograde fashion.  Beating rate (BR) was determined from the R-R intervals of an 
ECG trace.  The effect of increasing concentrations of the M2R agonist CCh were examined in 
Iso (5 x 10-8 mol/L)-stimulated hearts.  Average BRs were expressed as a percentage of the Iso 
stimulated BR.  Hearts that did not display a normal ECG following CCh treatment were scored 
as indeterminant and removed from BR analysis.   
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Supplemental Figure III. Cumulative occurrence of CCh-induced deterioration of normal ECG 
trace is increased in KO hearts.  The quantification of indeterminable ECG traces in response to 
CCh shows that KO hearts experience deterioration of normal ECG (P-wave followed by QRS) 
at lower CCh concentrations than wild-type. 
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Supplemental Table I. Summary of ECG response to CCh addition and washout. 

Genotype 
# Hearts with 

AV 
Dissociation 

# Hearts with 
loss of 

discernible 
ECG 

# Hearts with 
full QRS 
recovery 

# Hearts 
showing P-

wave 
recovery 

WT 8 / 8 0/8 7 / 8 8 / 8 
KO 0 / 7 7/7 0 / 7 7 / 7 
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