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Supporting Figures and Table
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Fig. S1 The peptoid library used in this study. (A) General structure of peptoid library. (B)
Amines used for the preparation of the library. In brackets included the corresponding
nomenclature of the peptoid residues.
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Fig. S2 Background-subtracted fluorescence emission intensities with 635nm and 532 nm
(excitation wavelengths).
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Fig. S3 Chemical structures of hit peptoids (OBPs).
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Fig. S4 A reporter gene assay monitoring OXR1 activation by orexin A. (A) Orexin A
induced a dose-dependent increase of cAMP production. (B) The OXR1 selective antagonist,
SB408124 blocks orexin-induced cAMP production. Error bars represent the standard
deviation of the mean from triplicate experiments.
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Fig. S5 Effects of hit peptoids on human OXR1 function. Hit peptoids (OBPs) were tested for
their agonist (a) or antagonist (b) activities. Error bars represent the standard deviation of the
mean from triplicate experiments.
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Fig. S6 Chemical structure of TG-OBP1 and TG-CON.
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Fig. S7 Bead-binding assay. Peptoids on Tentagel beads were incubated with Syto60-stained
HEK293/hOXR1 or HEK293 in conditions indicated below and visualized under light (left) /
fluorescence microscopy (Cy5-channel, right). a) TG + HEK293/hOXR1, b) TG-OBP1 +
HEK293, ¢) TG-OBP1 + HEK293/hOXR1, d) TG-CON + HEK293/hOXR1, e) TG-OBP1 +
HEK293/hOXR1 with free orexin A (10 uM), f) TG-OBP1 + HEK293/hOXR1 with free
OBP1 (5 mM). TG: Tentagel beads, TG-OBP1: Tentagel beads displaying OBP1, TG-CON:
Tentagel beads displaying OBP1 in which side chains of Nmba and Npip were replaced with
methyl groups.
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Fig. S8 Chemical structures of OBP1-N, sarcosine derivatives.
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Fig. S9 Chemical structure of CON.
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Fig. S10 Antagonist activities of OBPt-3 and OBPt-4. Error bars represent the standard
deviation of the mean from triplicate experiments.
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Fig. S11 Chemical structure of proline bis-amide.
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Fig. S12 Effect of OBPt-5 on forskolin (fsk)-induced cAMP production in HEK293 cells.
Error bars represent the standard deviation of the mean from triplicate experiments.
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Fig. S13 Effect of OBPt-9 in the absence of orexin A on cAMP level of OXR1 expressing
cells. HEK293/hOXIR cells were transfected with pGL3-3 x CRE-TATA and pRLuc for 24
hr. After starvation for 4 hr, DMSO, Orexin A, or increasing concentrations of OBPt-9 were
added to cells. After 6 hr, cCAMP elevation of cells was monitored by measuring luciferase
activity of lysates. Error bars represent the standard deviation of the mean from triplicate
experiments.
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Fig.S14 Concentration-response curves of orexin A on cAMP elevation of OXR2 expressing
cells in the presence or absence of OBPt-9. Error bars represent the standard deviation of the

mean from triplicate experiments.
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Fig. S15 Effect of OBPt-9 on P2 receptor-mediated ERK phosphorylation. Serum-starved

HEK?293 cells were treated with DMSO or OBPt-9 (5 uM) for 20 min. Then the cells were

incubated with increasing concentration of ATP for 10 min. ERK phosphorylation was
detected by Western analysis. Error bars represent the standard deviation of the mean from

triplicate experiments.
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Compound Mass expected ([M+H]") Mass found ([M+H]")
OBPI 1315.7 1315.8
OBP2 1247.7 1247.8
OBP3 1297.6 1297.7
OBP4 1240.5 1240.6
OBP5 1258.5 1258.6

OBPI-1 1258.6 1258.7
OBP1-2 1258.6 1258.7
OBP1-3 1258.6 1258.7
OBP1-4 1258.7 1285.8
OBP1-5 1225.7 1225.7
OBP1-6 1195.7 1195.8
OBP1-7 1285.7 1285.8
OBP1-8 1258.6 1258.7
OBP1-9 1258.6 1258.7
OBPt 370.1 370.2
OBPt-1 460.2 460.2
OBPt-2 474.2 496.4 ([M+Na]")
OBPt-3 403.1 403.2
OBPt-4 474.2 474.6
OBPt-5 417.2 417.7
OBPt-6 417.2 417.7
OBPt-7 469.2 469.5
OBPt-8 447.2 447.6
OBPt-9 476.2 476.5
CON 336.2 336.3

Table S1. MALDI-TOF/MS data.
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