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Figure S1. Amino acid sequence alignment of PaOctf2R and p:-adrenergic-like octopamine receptors from the
drywood termite Cryptotermes secundus (CsOctp2R; XP_023721065.1), the honey bee Apis mellifera (AmOCctp2R;
XP_006558130.1), and the vinegar fly Drosophila melanogaster (DmOctB2R; CG33976; NP_001034049.1). Identical
residues (>75%) are shown as white letters against black, whereas conservatively substituted residues are shaded. Grey
bars indicate putative transmembrane domains (TM1-7). Potential posttranslational modification sites are labeled:
N-glycosylation (V¥), protein kinase A (PKA) phosphorylation (e), protein kinase C (PKC) phosphorylation (e),
phosphorylation by both PKA and PKC (e). N-glycosylation sites were predicted by NetNGlyc 1.0 Server
(http://www.cbs.dtu.dk/services/NetNGlyc/). Putative phosphorylation sites were predicted by NetPhos 3.1 Server

(http://www.cbs.dtu.dk/services/NetPhos/). The amino acid position is given on the right.




Table S1. Accession numbers and annotations of sequences used in the phylogenetic analyses.

ID Accession No Species Description Reference
PROTOSTOMIA, Lophotrochozoa, Annelida
Pdal APC23842.1 P. dumerilii au-adrenergic receptor [1]
Pda2 APC23843.1 P. dumerilii az-adrenergic receptor [1]
PdTAR1 AKQ63052.1 P. dumerilii tyramine receptor 1 [1]
PdTAR2 APC23184.1 P. dumerilii tyramine receptor 2 [1]
-ad ic-like oct i
PdOctadR APC23183.1 P. dumerilii rradrenergicixe octopamine [1]
receptor
e [-adrenergic-like octopamine
PdOctBR APC23841.1 P. dumerilii [1]
receptor
PROTOSTOMIA, Ecdysozoa, Priapulida
Pcal XP_014662992.1 P. caudatus aua-adrenergic receptor-like
Pca2 XP_014681069.1 P. caudatus aec-adrenergic receptor-like
PROTOSTOMIA, Ecdysozoa, Arthropoda
PaTARIA CAQ48240.1 P. americana tyramine receptor 1A [2]
PaTAR1B SNT95699.1 P. americana tyramine receptor 1B [3]
PaTAR2 OL739162 P. americana tyramine receptor 2 This work
) o lik .
PaOctalR AAP93817.1 P. americana au-adrenergic-like octopamine [4]
receptor
PaOcta2R OL904962 P. americana cc-adrenergic-like octopamine This work
receptor
. [-adrenergic-like octopamine .
PaOctp1R fragment OL739163 P. americana This work
receptor
. i .
PaOctp2R OL739164 P. americana p-adrenergic-like octopamine This work
receptor
. [-adrenergic-like octopamine .
PaOctp3R fragment OL739165 P. americana This work
receptor
PaDOP1 OL770093 P. americana Di-like dopamine receptor This work
PaDOP2A CDK37789.1 P. americana  mYertebrate-type dopamine receptor, 5]
isoform A
PaDOP3 OL739166 P. americana Do-like dopamine receptor This work
PaDOPEcR OL739167 P. americana dopamine/ecdysteroid receptor This work
Pa5-HT1 CAX65666.1 P. americana 5-HT:-like serotonin receptor [6]
Pa5-HT2«x OL739168 P. americana 5-HT>-like serotonin receptor This work
Pa5-HT2p OL739169 P. americana 5-HT>-like serotonin receptor This work
Pa5-HT7 OL739170 P. americana 5-HT7-like serotonin receptor This work
Pal8 OL739171 P. americana orphan This work
PaBAR X OL739172 P. americana orphan This work
AmTARI1 NP_001011594.1 A. mellifera tyramine receptor 1 [7]
AmTAR2 APL96716.1 A. mellifera tyramine receptor 2 [8]
) o lik .
AmOctadR NP_001011565.1  A. mellifera ou-adrenergic-like octopamine [9]
receptor
AmOcta2R XP_0011220753  A. mellifera o-adrenergic-like octopamine [10]
receptor
. [-adrenergic-like octopamine
AmOct1R CCO13922.1 A. mellifera [11]
receptor 1
AmOctp2R CCO013923.1 A. mellifera [-adrenergic-like octopamine [11]
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Dmb5-HT2a
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NP_001034049.1

NP_001034043.2

CAA54451.1
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DEUTEROSTOMIA, Ambulacraria, Priapulida

Skal
Ska2
SkTAR1
SkTAR2A
SkTAR2B

SkOctalR

SkOctpR

ALR88680.1
XP_002734932.1
XP_002742354.2
XP_002734062.1
XP_006812999.1

XP_006823182.1

XP_002733926.1

S. kowalevskii
S. kowalevskii
S. kowalevskii
S. kowalevskii
S. kowalevskii

S. kowalevskii

S. kowalevskii

receptor 2
[-adrenergic-like octopamine
receptor 3
[-adrenergic-like octopamine
receptor 4
Di-like dopamine receptor

invertebrate-type dopamine receptor

Do-like dopamine receptor
dopamine/ecdysteroid receptor
5-HTi-like serotonin receptor
5-HT>-like serotonin receptor
5-HT>-like serotonin receptor
5-HT7-like serotonin receptor
orphan
tyramine receptor 1

(octopamine-tyramine receptor)

tyramine receptor 2
tyramine receptor 3
au-adrenergic-like octopamine
receptor 1, splice variant 1A
au-adrenergic-like octopamine
receptor 1, splice variant 1B
az-adrenergic-like octopamine
receptor
B-adrenergic-like octopamine
receptor 1
B-adrenergic-like octopamine
receptor 2
B-adrenergic-like octopamine
receptor 2
Di-like dopamine receptor

invertebrate-type dopamine receptor

D2-like dopamine receptor
dopamine/ecdysteroid receptor
5-HTi-like serotonin receptor
5-HTi-like serotonin receptor
5-HT>-like serotonin receptor
5-HT>-like serotonin receptor
5-HT?7-like serotonin receptor
orphan

au-adrenergic receptor-like 067
azc-adrenergic receptor-like
tyramine receptor 1
tyramine receptor 2A
tyramine receptor 2B
au-adrenergic-like octopamine
receptor
[-adrenergic-like octopamine
receptor

(11]

(11]

[12]
[13, 14]
[15]

[23]
[22, 24]

(24]

(33]




DEUTEROSTOMIA, Chordata, Vertebrata

HsalA NP_000671.2 H. sapiens oua-adrenergic receptor [34]
HsalB NP_000670.1 H. sapiens aus-adrenergic receptor [35]
HsalD NP_000669.1 H. sapiens aup-adrenergic receptor [36]
Hso2A NP_000672.3 H. sapiens aza-adrenergic receptor [37]
Hsa2B NP_000673.2 H. sapiens ozs-adrenergic receptor [38]
Hsa2C NP_000674.2 H. sapiens ozc-adrenergic receptor [39]
Hsp1 NP_000675.1 H. sapiens [i-adrenergic receptor [40]
Hsp2 NP_000015.1 H. sapiens [2-adrenergic receptor [41]
Hsf3 NP_000016.1 H. sapiens [3s-adrenergic receptor [42]
HsD1A NP_000785.1 H. sapiens D1a dopamine receptor [43]
HsD1B NP_000789.1 H. sapiens D1z dopamine receptor [44]
HsD2 NP_000786.1 H. sapiens D2 dopamine receptor isoform long [45]
HsD3 NP_000787.2 H. sapiens Ds dopamine receptor isoform a [46]
HsD4 NP_000788.2 H. sapiens D4 dopamine receptor [47]
Hs5-HT1A NP_000515.2 H. sapiens 5-HT1a serotonin receptor [48]
Hs5-HT1B NP_000854.1 H. sapiens 5-HT1s serotonin receptor [49]
Hs5-HT1D NP_000855.1 H. sapiens 5-HTip serotonin receptor [50]
Hs5-HT1E NP_000856.1 H. sapiens 5-HT1e serotonin receptor [61]
Hs5-HT1F NP_000857.1 H. sapiens 5-HT1r serotonin receptor [52]
Hs5-HT2A NP_000612.1 H. sapiens 5-HT2a serotonin receptor isoform 1 [53]
Hs5-HT2B NP_000858.3 H. sapiens 5-HT28 serotonin receptor isoform 1 [54]
Hs5-HT2C NP_000859.1 H. sapiens 5-HTzc serotonin receptor 2C (53]
isoform a precursor
Hs5-HT7 NP_000863.1 H. sapiens 5-HT7 serotonin receptor isoform a [55]
HsRHOD AAC31763.1 H. sapiens rhodopsin [56]
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Figure S2. Expression of PaOctp2R-HA in flpTM cells. A) Western blot of membrane proteins (30 ug) from flpTM +
PaOctp2R-HA expressing (lane 1, 2) and flpTM cells (lane 3, 4) were not treated (lane 1, 3) or treated with PNGase F (lane
2, 4). Proteins were separated by sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) and blotted to a
polyvinylidene difluoride (PVDF) membrane. The blot was probed with a rat anti-HA antibody (dilution 1:1,000). A
secondary HRP-coupled donkey-anti-rat antibody (dilution 1:5,000) was used for detection. Bands were visualized with
ECL. B) The same blot was subsequently probed with an antibody directed against the C-terminus of the CNG channel
(dilution 1:500). A secondary HRP-coupled rabbit-anti-mouse antibody (dilution 1:80,000) was used for detection. Note
that exposure times in (B) were 1 min (lanes 1, 2) and 2 s (lanes 3, 4). The sizes of marker proteins in kDa are given on the
left margin.



Table S2. Detection of biogenic amine receptor sequences in transcriptomes of various cockroach tissues.

Receptor CNS Frontal Corpora Heart Leg muscle Midgut
ganglion cardiaca
PaTARIA + + + + + -
PaTAR1B -
PaTAR2 +
PaOctalR +
PaOcta2R -
PaOctB1R -
PaOct32R +
PaOctB3R -
PaDOP1 -
PaDOP2
PaDOP3 -
PaDOPEcR
Pa5-HT1
Pa5-HT2«
Pa5-HT2p
Pa5-HT7
Pal8
PaBAR X

+ o+ o+ o+ o+ o+ o+ o+
+ o+ o+ o+ o+ o+ o+
1
1
1

+
+ o+ + o+ o+ A+ o+
1
1
1
1

+ + + + + + +
+ + + 4+ + + + o+
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