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Supplementary Figure 1. Validation of STL1267 identify and purity. (a) *H NMR (400 MHz, DMSO-d6)
spectrum of STL1267. (b)*3C NMR (101 MHz, DMSO-d6) spectrum of STL1267 (c). LC/GC data for STL1267

(d). MS data for STL1267.
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Supplementary Figure 2. In vivo exposure and activity of STL1267 when administered intraperitoneally.
Mice were injected IP with 50 mg/kg STL1267 (n=6 per time point) or vehicle — 10%DMSO/12%TWEENS80/PBS
(n=6 per time point). Mice were taken down 2 hours, 4 hours, 8 hours, and 12 hours after dosing. Plasma, liver,
skeletal muscle, brain, and white adipose tissue was collected at each time point for mass spectrometry detecting
levels of STL1267 in each tissue (a). At 12 hours after dosing, livers were collected for gene expression (vehicle,
blue; STL1267, light blue) (b). *P < 0.05 by Student’s t test. Data are presented as mean + SEM
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Supplementary Figure 3. Pair wise sequence alignment for REV-ERBa LBD and REV-ERBf LBD. All residues
involved in heme and 1267 are similar in both isoforms. Conserved residues between both isoforms are
highlighted in red.
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Supplementary Figure 4. lllustration of interactions of F488 with STL1267 within the LBP of REV-ERB.
This represents a close view of molecular interactions of Phe488 after MD simulations.
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Supplementary Figure 5. Representative snapshot from the molecular dynamic simulations of the F488A mutated REV-
ERBa/STL1267/NCoR ID 1. The ligand atoms are shown in purple and protein amino acids are shown in green.
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Supplementary Figure 6. Comparative analysis plots for the wild type REV-ERBa and F488A mutant REV-ERBa. (A)
Root mean square deviation, RMSD, (B) Radius of gyration, Rg and (C) Solvent accessible surface area (SASA values).
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Supplementary Figure 7. Molecular dynamic simulations indicate flexibility in the B-sheet region of the NCoR ID1 peptide
bound to REV-ERBa. A. Root mean square fluctuations (A) calculated from the MD simulations trajectory . B. representative
structures of top four populated MD simulations trajectory clusters.



PDSP Gal NR LBD

Receptor RLBA Ki Receptor activity
5-HT1A >10 uM AR n.a.
5-HT1B >10 uM GR n.a.
5-HT1D >10 pM MR n.a.
5-HT1E >10 pM PR n.a.
5-HT2A >10 uM ERa n.a.
5-HT2B >10 pM ERB n.a.
5-HT2C >10 uM RARa n.a.
5-HT3 >10 uM RXRa n.a.
5-HT5A >10 uM TRa n.a.
5-HT6 >10 uM LXRau n.a.
5-HT7A >10 pM FXR n.a.
AlphalA >10 uM VDR n.a.
AlphalB >10 uM
AlphalD >10 uM
Alpha2A >10 uM
Alpha2B >10 uM
Alpha2C >10 uM
Betal >10 uM
Beta2 >10 uM
Beta3 >10 uM
BZP Rat
Brain Site >10 uM
D1 >10 uM
D2 >10 uM
D3 >10 uM
D4 >10 uM
D5 >10 pM
DAT >10 uM
DOR >10 uM
GABAA >10 uM
H1 >10 uM
H2 >10 uM
H3 >10 uM
H4 >10 uM
KOR* 0.72 uM
M1 >10 uM
M2 >10 uM
M3 >10 uM
M4 >10 uM
M5 >10 pM
MOR >10 uM
NET >10 uM
PBR >10 pM
SERT* 2.1uM

Supplementary Table 1. Specificity of STL1267. NIMH PDSP radioligand assay specificity data for
STL1267(left). Each target was saturated with a known radioligand, and 10uM STL1267 was added to the mix.
If greater than 50% of the radioligand was displaced by 10uM STL1267, then secondary binding assays
generating a full displacement curve was generated. Data for the secondary displacement curves is
presented in Table 1.*Targets that exceeded 50% radioligand displacement by 10uM STL1267. Gal4-UAS
reporter assay for nuclear receptor specificity (right). HEK293 cells transfected with Gal4-UAS luciferase and
Gal4 DBD- NR treated with 10 pM 1267. n.a. indicates no detectable activity.



Supplementary Table 2. Primers for RT-qPCR

Bmall
Mt-Nd1
Mt-Col
VLCAD
LCAD
SCAD
Lkb1
Sirtl

Nampt

PPARGCoAl

Ppia

GGACTTCGCCTCTACCTGTTC
GTTGGTCCATACGGCATTTT
ACTATACTACTAACAGACCG
CTCAGTGAAGAACAGGCACAA
ATCTTTTCCTCGGAGCATGA
TGACTTTGCCGAGAAGGAGT
AGCAGTCTTGACGCAGACCT
TCTCCTGTGGGATTCCTGAC

TCCGGCCCGAGATGAAT

GGAGCTCCAAGACTCTAGACA

GCATACGGGTCCTGGCATCTTGTCC

ACCCGTATTTCCCCGTTC
TGGGTGTGGTATTGGTAGGG
GGTTCTTTTTTTCCGGAGTA
CTTGGCAGGGTCATTCACTT
TTTCTCTGCGATGTTGATGC
ACTCAGCTCCTCTGGCACAT
CAAAGTCACCAAGTGCTCCA
ACACAGAGACGGCTGGAACT

GTGGGTATTGTTTATAGTGAGTAACC
TTGT

CCAAAGTCTCTCTCAGGTAGC

ATGGTGATCTTCTTGCTGGTCTTGC



Supplementary Table 3. Data collection and refinement statistics for REV-ERBa bound
with STL1267.

Rev-erba/STL1267

Data collection
Space group
Cell dimensions

a,b,c(A)

a, B,y (°)
Resolution (A)

Rpim (%)

1/ ol
Completeness (%)
Redundancy

Refinement
Resolution (A)
No. reflections
Rwork / Rfrce
No. atoms
Protein
Peptide
Ligand
Water
B-factors
Protein
Peptide
Ligand/ion
Water
R.m.s. deviations

Bond lengths (A)

Bond angles (°)

R32

115.07, 115.07, 107.32

90, 90, 120
73.03-2.50 (2.73-2.50)
2.6 (51.7)

18.4 (1.4)

85.5 (32.6)

8.1 (8.1)

73.03-2.50
7248
20.52/23.95

1601
160
23
26

77.61
84.24
62.74
71.81

0.008
0.930




Supplementary Table 4. Contribution of the binding energy components to the total binding
free energy, AG (Kcal/mol). AH corresponds to the favorable affinity contribution, while AS is
the entropy and reflects the decrease in conformational freedom in the protein ligand complex.

REV-ERB/STL1267/NCOID1  AH (Kcal/mol) TAS (Kcal/mol)  AG = AH - TAS (Kcal/mol)

Wild type -42.3 215 -20.8

Mutant -43.4 -19.0 -24.4




Supplementary Methods

SR9009. SR9009" was synthesized by reductive amination of 5-nitro-2-thiophenecarboxaldehyde
with 4-chlorobenzylamine, and sodium triacetoxyborohydride yielded the secondary amine. A
second reductive amination with 1-Boc-pyrrolidine-3-carboxaldehyde yielded the tertiary amine.
This compound was treated with trifluoroacetic acid to remove the Boc-protecting group, and then
reacted with either ethyl chloroformate to give the desired products’.

Synthesis of 6-([1,1'-biphenyl]-2-yloxy)-3-chloro-[1,2,4]triazolo[4,3-b]pyridazine

(STL1267):
Cl o
SN L NH,.He N
| g NN < N\\< POCI, %
NaH, DMF
Cl EtOH, reflux reflux 0°C to 1t
24 h STL1267

Step 1: Synthesis of 6-chloro-[ 1,2,4]tr/azolo[4,3-b]pyrldazm-3(2H)-one () = To a 500 mL round
bottom flask, 3,6-dichloropyridazine (10 g, 1 equiv.) was added and dissolved in ethanol (100
mL). Semicarbazide hydrochloride (15 g, 2.004 equiv.) was dissolved in H2O (180 mL) and was
added to the reaction mixture dropwise. The reaction was heated under reflux for 24 hr. After
complete conversion, the reaction mixture was cooled to room temperature (rt) and stirred for 3
d. The precipitated solid was filtered, washed and dried under vacuum to give the desired product
in a pure form for the next step (Yield = 37.3% (4.24 g)).

Step 2: Synthesis of 3,6-dichloro-[1,2,4]triazolo[4,3-b]pyridazine (l)> — In a 500 mL RB flask,
compound | (4.24 g) was dissolved in POCIz (20 equiv.) and heated to reflux for 48 h. The progress
of reaction was monitored by TLC and LC-MS. After complete conversion, the whole reaction was
quenched with by adding the crude reaction mixture dropwise to a mixture of crushed ice and cold
water. The crude product was extracted twice with ethyl acetate (2 x 100 mL). The combined
organic layers were dried over anhydrous Na>SO4and the solvent was evaporated under reduced
pressure. The crude product was obtained as a light greenish white solid and was crystallized
from ethyl acetate (Yield: 78.7% (3.7 g)).

Step 3: Synthesis of 6-([1,1-biphenyl]-2-yloxy)-3-chloro-[1,2,4]triazolo[4,3-b]pyridazine
(STL1267) — To a 8 mL vial, [1,1'-biphenyl]-2-ol (100 mg, 1 equiv.) was dissolved in DMF (2 mL)
and cooled to 0 °C. Sodium hydride (28.2 mg, 2 equiv.) was added and the reaction mixture was
stirred for 3-5 minutes. To the above reaction mixture, compound Il (111 mg, 1 equiv.) was added,
and the reaction was stirred for 1 h. Reaction progress was monitored by TLC. After reaction
completion, the mixture was quenched with crushed ice and the crude product was extracted with
ethyl acetate (2 x 20 mL). The combined organic layers were dried over anhydrous sodium
sulphate and purified by flash column chromatography. White solid (113.6 mg, 0.352 mmol,
59.9%), R¢ = 0.38 (ethyl acetate/hexanes = 1:1 (v/v)); m.p. 164-165 °C."H NMR (400 MHz, DMSO-
de) 68.35(d, J=9.8 Hz, 1H), 7.58-7.49 (m, 2H), 7.49-7.44 (m, 2H), 7.42 (dd, J = 8.0, 1.4 Hz, 2H),
7.33(dd, J=8.3, 6.7 Hz, 2H), 7.30-7.23 (m, 2H)."*C NMR (100 MHz, DMSO-ds) & 161.06, 148.98,
144.38, 136.72, 135.53, 133.65, 131.08, 129.13, 128.60, 128.40, 127.75, 127.60, 126.79, 122.31,
116.96. HRMS (El) m/z: [M+ Na]+ calcd for C47H11CIN4ONa, 345.051360; found, 345.051357.
HPLC: Ascentis express peptide ES C-18 column, OD 3cm X 4.6cm, 6min flow rate 1 mL/min;
gradient = 95/5 — 5/95 CH3CN-H20). The retention time for STL1267 was 2.66 min.
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