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Supplementary Fig. 1 Opioid-induced changes in expiration parameters. A) Male and female CD1 mice (n=8 for saline, 10
mg/kg fentanyl, and 32 mg/kg furanylfentanyl; n=6 for all other groups) were placed in whole-body plethysmography chambers
(vivoFlow®) supplied with air. Various respiratory parameters were measured using EMKA Technologies software. B) Expiration
time (normalized to % baseline) by treatment group from t=0-45 min was compared via mixed-effects model (no significant main
effect of treatment; main effect of time, F(4.250,256.6)=7.688, p<0.0001; time x treatment interaction, F(80,483)=3.607,
p<0.0001). Average values by treatment group from t=10-15 min post-injection were non-significant per 1-way ANOVA. C) End
expiratory pause (normalized to % baseline) by treatment group from t=0-45 min was compared via mixed-effects model (main
effect of treatment, F(10,59)=2.504, p=0.0140; F(3.971,231.8)=11.94, p<0.0001; time x treatment interaction, F(80,467)=4.014,
p<0.0001). Average values by treatment group from t=10-15 min post-injection were compared via 1-way ANOVA
(F(10,58)=3.228, p=0.0023) with Tukey's post-hoc test (p-values displayed in bar graph). D) Peak expiratory flow (normalized to
% baseline) by treatment group from t=0-45 min was compared via mixed-effects model (main effect of treatment,
F(10,61)=3.376, p=0.0015; main effect of time, F(4.404,265.9)=27.95, p<0.0001; time x treatment interaction, F(80,483)=2.845,
p<0.0001). Average values by treatment group from t=10-15 min post-injection were compared via 1-way ANOVA
(F(10,60)=3.718, p=0.0006) with Tukey's post-hoc test (p-values displayed in bar graph). +*p<0.01 vs. 32 mg/kg furanylfentanyl

Supp.
Fig. 1




image2.jpg
TV
Supp.
o4 .
| Fig. 2
L
B EV
Fentanyl (mg/kg) Furanylfentanyl (mg/kg) Measured Parameter,
Saline Fentanyl 1.0 Saline ~&-Furan. 3.2 t = 15 min post-injection
@& Morphine 100 —#-Fentanyl 3.2 Furan. 0.32 —@—Furan. 10 (all doses in mg/kg)
Fentanyl 0.32  —®Fentanyl 10 - Furan. 1.0~ Furan. 32 a/kg
B 250 250 250
o 200 200 200
o
£
£3 150
T 5 1501
ﬁg 150
- 100:
®E 100 100 v
: 50
o+t [ S e e | 0
15 0 15 30 45 -15 0 15 30 45
Time (min) Time (min) @Zf
Fentanyl Furanylfentanyl
C

250
*
o *
gé 200 g o
8> 150
o T
Qo
<5 100
i
50
LI L e e e e e | CT............ o
0 15 30 45 -15 0 15 30 45
Time (min) Time (min)

Fentanyl Furanylfentanyl

Supplementary Fig. 2 Opioid-induced changes in tidal and expired volumes. A) Male and female CD1 mice (n=8 for saline,
10 mg/kg fentanyl, and 32 mg/kg furanylfentanyl; n=6 for all other groups) were placed in whole-body plethysmography chambers
(vivoFlow®) supplied with air. Various respiratory parameters were measured using EMKA Technologies software. B) Tidal
volume (normalized to % baseline) by treatment group from t=0-45 min was compared via mixed-effects model (main effect of
treatment, F(10,69)=4.103, p=0.0002; main effect of time, F(1.300,68.60)=38.83, p<0.0001; time x treatment interaction,
F(90,475)=1.973, p<0.0001). Average values by treatment group from t=10-15 min post-injection were compared via 1-way
ANOVA (F(10,60)=4.558, p<0.0001) with Tukey’s post-hoc test (p-values displayed in bar graph). C) Expired volume (normalized
to % baseline) by treatment group from t=0-45 min was compared via mixed-effects model (main effect of treatment,
F(10,69)=4.3724, p<0.0001; main effect of time, F(1.341,70.78)=43.52, p<0.0001; time x treatment interaction, F(90,475)=1.948,
p<0.0001). Average values by treatment group from t=10-15 min post-injection were compared via 1-way ANOVA
(F(10,60)=4.757, p<0.0001) with Tukey's post-hoc test (p-values displayed in bar graph). *p<0.01 vs. saline; *+p<0.01,
+++p<0.0001 vs. 32 mg/kg furanylfentanyl
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Supplementary Fig. 3 Both naloxone
and naloxone methiodide rapidly block
furanylfentanyl-induced

antinociception. A) Structures
(ChemDraw) and affinity for MOR,
determined using competitive

displacement of 0.2 nM [3H]diprenorphine
(n=3 per drug), are shown for naloxone
(NLX) and naloxone methiodide (NLX MI).
Affinities differ per Welch’'s t test
(t=5.795,  df=2.006, p=0.028). B)
Inspiration time (Ti; plethysmography
parameter; normalized to % baseline) of
all 9 treatment groups was compared via
mixed-effects analysis from t=15-45 min
(main effect of treatment, F(8,45)=8.718,
p<0.0001; main effect of time,
F(2.855,126.8)=6.348, p=0.0006; time x
treatment interaction, F(40,222)=4.531,
p<0.0001). Ti by treatment was compared
from 5-10 min post-rescue injection (t=20-
25 min; bar graph) via 1-way ANOVA
(F(8,44)=7.947, p<0.0001) with Tukey's
post-hoc test (p-values displayed). C)
Antinociception was measured in male
and female CD-1 mice using the hot plate
assay. Mice (n=6 per group) were
administered 3.2 mg/kg furanylfentanyl
followed by a rescue agent 15 min later
(all injections given i.p.). Latency to
nociceptive response (avg. * SEM;
described in Methods) was recorded with
a maximum allowed time of 60 sec. D)
Latency to nociceptive response over time
in mice administered furanylfentanyl at t=0
and either 3.2 mg/kg naloxone, 45 mg/kg
naloxone methiodide, or saline at t=15
min. Average latency by treatment group
was compared from t=15-30 min via 2-
way ANOVA (main effect of treatment,
F(2,15)=531.3, p<0.0001; main effect of
time, F(1.924,28.87)=780.2; main effect of
subject, F(15,45)=2.812, p=0.0037; time x
treatment  interaction, F(6,45)=163.7,
p<0.0001) with Tukey's post-hoc test (p-
values shown on line graph). *p<0.05 vs.
naloxone (or saline + naloxone for panel
B); **p<0.0001 vs. furanylfentanyl +
saline positive control
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