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Supplementary data 

Supplementary Table1. Sense sequences of siRNAs used in this study 

GRK2 5'-GACGUGUUCCAGAAGUUCAtt-3',  

5'-GAGUACCCAAGAUGAAGAAtt-3',   

5'-GUACCCAAGAUGAAGAACAtt-3' 

GRK3 5'-CUGCGAACAUCCUCCUAGAtt-3',  

5'-CAGGACCUCUAUAAGAACUtt-3',  

5'-CGUCUAGGGUAAUUAUGAAtt-3' 

GRK5 5'-GACCAUAGACAGAGAUUAtt-3'  

GRK6 5'-GGCAAGAGCAAGAAAUGGCtt-3' 

βarrestin1 5’-GCAUCAUCGUUUCCUACAAtt-3’, 

5’-CUAGUCAGCUUAUCUGAUAtt-3’,  

5’-CAUGCCCAGUGUUUGUUGUtt-3’,  

5’-UGAACCUCCUACAUUUCAUtt-3’ 

βarrestin2 5’-ACUGCAAG CUCACCGUGUAtt-3’,  

5’-CCAAGACCGUCAAGAAGAUtt-3’,  

5’-CCAACCUCAUCGAAUUCGAtt-3’ 

PKCα  5'-GACAUAAAGUACAGAGUAUtt-3',  

5'-GUAGGUACCCUUCCUAAGAtt-3',  

5'-GGAAGUACAAUGUAUAGUAtt-3' 

PKCε 5'-GGAAGGCCUUGUCAUUUGAtt-3',  

5'-CUGGAUGAGUUCAACUUCAtt-3',  

5'-GAAGGACGUUAUCCUACAAtt-3' 
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Supplementary Figure S1. Effect of the GRK2/3 inhibitor compound101 on U50,488H-

induced KOPR phosphorylation Cells were pretreated with vehicle or 3 μM compound 101 for 

30 min followed by addition of 3 μM U50,488H for 2 min. KOPR phosphorylation was 

determined. The data shown are the mean ± S.E.M (n=3) and were analyzed by two-way 

ANOVA followed by Bonferroni post-hoc test (**: p <0.01, ***: p <0.001, compared to control 

group; 
###

: p <0.001, compared to U50,488H-treated group). 
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Supplementary Figure S2. Effects of knockdown of PKCα and PKCε on U50,488H-induced 

KOPR phosphorylation Cells were transfected with siRNAs targeting PKCα or PKCε (siPKCα 

and siPKCε, respectively) or the control siRNA (siCtrl) with Lipofectamine 2000 for 2 days. 

Cells were treated with vehicle or 3 µM U50,488H for 2 min and KOPR phosphorylation was 

determined. Each value presents the mean ± S.E.M (n=5). The data were analyzed by one-way 

ANOVA followed by Tukey post-hoc test (**: p <0.01,***: p <0.001, compared to vehicle 

control group). Knockdown of PKCα and PKCε were confirmed by immunoblotting. 
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Supplementary Methods 

The concentration of PKC inhibitors used 

The concentrations of PKC inhibitors used in this study were based on information in the 

literature, which is described below.  

 GF109203X and CHL inhibit PKC by different mechanisms. GF109203X, an aminoalkyl 

bisindolylmaleimide, acts on the ATP binding site of the catalytic domain of PKC (Toullec et al., 

1991), while CHL, a benzophenanthridine alkaloid, acts on the protein substrate binding site of 

the catalytic domain, but does not to compete with ATP (Herbert et al., 1990). GF109203X 

inhibits all PKC isoforms (conventional PKCα, PKCβ and PKCγ, atypical PKCζ and novel 

PKCδ, PKCε) (Hofmann, 1997; Martiny-Baron et al., 1993). CHL inhibits conventional and 

novel PKCs (Herbert et al., 1990).  

 Martiny-Baron et al. (1993) reported the IC50 values of GF109203X in inhibiting PKC 

isoforms as follows: conventional PKCα (8.4 nM), PKCβ (18 nM) and PKCγ (210 nM); atypical 

PKCζ (132 nM); novel PKCδ and PKCε (5.8 µM). GF109203X has been reported to inhibit PKA 

(IC50 value 33 µM) (Jacobson et al., 1995). In this study, 4 µM GF109203X was used, which 

would completely inhibit conventional and atypical PKCs and partially blocked novel PKC, but 

had no effect on PKA. The IC50 value of CHL was reported to be 660 nM for conventional and 

novel PKCs (Herbert et al., 1990). CHL at 1 µM used in this study was sufficient to inhibit 

conventional and novel PKCs. The IC50 values of Go6976 against PKCα and PKCβ1 are 2.3 nM 

and 6.2 nM, respectively (Martiny-Baron et al., 1993). Go6976 at 100nM in this study was 

sufficient to completely block PKCα and PKCβ1.  
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