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Supplemental Figure 1.  Naloxone reverses TRV130 analgesia in the mouse hot plate assay. Mice were 
measured for latency to withdrawal from the hot-plate prior to the experiment (baseline), then injected 
with either vehicle or TRV130 (3 mg/kg, s.c.) for 15 minutes, followed by a second hot-plate latency 
measurement, then treated with either vehicle or naloxone (3mg/kg, s.c.) for 15 minutes, and a final 30 
minute hot plate response was recorded. Vehicle and final 30 minute responses are shown. The % of 
maximum possible effect was based on 30 seconds in the hotplate at 56°C.  Data are mean ± standard 
errors of 4-8 animals per group. 
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Supplemental Figure 2.  Improved therapeutic index as measured by the charcoal meal GIT assay. Mice 
were injected s.c. with either TRV130 or morphine at the indicated doses, and 30 minutes later were 
subjected to either a 56°  hot plate (black curves), or the charcoal meal upper GI motility assay (blue 
curves).  The % of maximum possible effect was based on 30 seconds in the hotplate and the maximum 
decrease in motility (in cm) observed for morphine at 30 minutes in the charcoal meal assay.  Data are 
mean ± standard errors of 6-11 animals per group. 
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Supplemental Figure 3. Additional rat blood gas parameters.   Rats were subcutaneously injected with 
equianalgesic doses (and 2, 4, and 8 fold multiples of the equianalgesic doses) of TRV130 or morphine, 
and blood gas parameters including pCO2, pO2, and pH were monitored over a period of 4 hours. pO2 and 
pH are shown above, pCO2 is shown in Figure 8. 
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Supplemental Figure 4.  Sedation observations in rats performed during blood gas experiment.  
Manifestations of sedation including normal appearance (score of 0), decreased activity (score of 1), and 
lying with the body flat on the cage floor (score of 2), were recorded for individual rats during the course 
of the blood gas sample collection.  Peak scores for each rat were summed for each dose, and plotted 
against a maximum possible effect (score of 2 for every rat in the group).  Data are mean ± standard 
errors with n= 6 animals per group. 
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Supplemental Figure 5.  In vivo profile of buprenorphine in the hot plate and glass bead assay in mice. 
Mice were injected s.c. with buprenorphine at the indicated doses, and 30 minutes later were subjected to 
either a 56°C hot plate (filled circles, black curve) or a glass bead colonic motility assay (open squares, 
blue curve) by the same methodology as Figure 6 of the main manuscript.  The % of maximum possible 
effect was based on 30 seconds in the hotplate and the cutoff time of 4 hours of bead retention in the glass 
bead assay. Dose response curves were fit according to the methods section of this manuscript.  Data are 
mean ± standard errors of 6-7 animals per group. 
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Supplemental Figure 6. Equimolar comparison for TRV130, morphine, and fentanyl, β-arrestin and 
cAMP responses at the hMOR. Shown are the mean values (figure 2) with error bars denoting the 
standard errors of the mean.  Bias is evident when comparing equimolar concentrations of TRV130, 
morphine, and fentanyl (e.g. 80%-90% cAMP activity), which show that TRV130 elicits markedly less β-
arrestin recruitment despite equivalent G protein signaling. 
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