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CONSenNsuUS -----c-c-cmmmmm e mm e eaoo Y CWLXXXXXXK=====

ADGRA1 ---------- RNY G TEE = == DEDTAYCWMAWEPS - - - - - - -
ADGRA2 ------------ HNY = =——s- === == RDHSPYCWLVWRPS-------
ADGRA3 ---------- KNYGS------mcmemam RPNAPYCWMAWEPSLGA----
ADGRB1 ------------ e AKGYSTMNYCWLSLEGGLLY----
ADGRB2 --------m e e o - - RTKGYGTSSYCWLSLEGGLLY----
ADGRB3 -------cmmmmmmmmcmmmemam- RTKGYGTDHYCWLSLEGGLLY----
ADGRC1 ---- e e e o - PQGYGNPDFCWLSLQDTL------
ADGRC2 -------- e e e e e e oo - PEGYGNPDFCWLSIYDTL------
ADGRC3 ---- e m e e e e m o - PEGYGNPDFCWISVHEP-------
ADGRD1 -------cmmmm e e mmeme e m e DSYGTSNNCWLSLASG-------
ADGRD2 ------- e m - - PHDYVAPGHCWLNVHTN-------
ADGRE1 --------mmmm e oo - QPQGYGMHNRCWLNTE---------
ADGRE2 ------- e oo - RPHLYGTPSRCWLQPEKG-------
ADGRE3 ------cmmmmmmm e meeeeeeom - WPHLYGTADRCWLHLDQGFMWSF - -
ADGRE4P ------ - e e e e o - - PQNYGTF-TCWLKLDKG-------
ADGRE5 --------m e o - - SKGYGRPRYCWLDFEQG-------
ADGRF1 ----—- - oo - TQPSNTYKRKDVCWLNWSNGSKPL - - -
ADGRF2 -----c-cmmmmmeeeeeam o VAATEPGKGYLRPEICWLNWDMTKALLA--
ADGRF3 --------mmmmmm oo - GLYLPQGQYLREGECWLDGKGGALYT---
ADGRF4 -------mm e - - TEPEKGYMRPEACWLNWDNTKALLA--
ADGRF5  -----mm e oo - TQPREVYTRKNVCWLNWEDTKALL-- -
ADGRG1 ---------- DNYGPII---LAVHRTPEGVIYPSMCWIRDSLVSYITNLG
ADGRG2 ---------- DNYGLGS------ YGKFPNGSPDDFCWINNNAVFYIT---
ADGRG3 ----- GTGSANSYGLY------ TIRDRENRTSLELCWFREGTTMYALYIT
ADGRG4 ------ SVKKDLYGTL-=--=--cceecena- SPTTPFCWIKDDS--------
ADGRG5S  ------ SVKSSVYGPCTIPVFDSWENGTGFQNMSICWVRSPVVHS-----
ADGRG6  ----- SRNNNEVYGKES------ YGK---EKGDEFCWIQDPVIFYVT---
ADGRG7 ------------- GVIYSQNGNNPQWELDYRQEKICWLAIPEPNGVIKSP
ADGRL1 ----c-cmmm e e e e e e e e e YRSYGTEKACWLRVDNY-------
ADGRL2 ----c-mmmm e e e e e e e e am o KSYGTEKACWLHVDNYF------
ADGRL3 - --- - e e e e oo m oo DYRSYGTDKVCWLRLDTYF------
ADGRLA  —cccmcccccmccccccmccccaaaaa RYYGTTKVCWLSTENNFIWS---
ADGRV1 LKGIYHQSMSQIYGLI----------omm-- HGDLCFIPNVYA-------

Supplementary Figure 1. Multiple alignments of the ECL2 of all 33 members of the aGPCR
family. Predicted amino acid sequences of the ECL2 for each aGPCR were derived from Uniprot.

The alignment was conducted in SnapGene software using the Clustal Omega algorithm.

29



15000

10000+

5000- —

CRE induction/
surface expression

DMSO 11.2 251 56.3 12538
P-15 concentration (uM)

Supplementary Figure 2. HEK cells were transfected with the same dose of WT and CAA
plasmids along with CRE-Luc plasmid. Luciferase activity in response to increasing
concentrations of P-15 was measured in a luminescence-based assay. Relative light units (RLU)
were normalized to the surface expression data derived from an ELISA assay and are presented as
mean = S.E.M from 3 independent experiments performed in duplicate. *P<0.05, **P<0.01. Data

were compared with WT at each concentration of P-15 with Holm-Sidak multiple comparison test.
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Supplementary Figure 3. Characterization of a fluorescent genetically encoded cAMP sensor.
HEK cells were transduced with various amounts of Upward Green cADDis cAMP sensor in 96-
well plates overnight. Cells were washed with assay buffer and then the fluorescence (Excitation
at 488 nm/Emission at 525 nm) was recorded for 1 min before and 12 min after addition of 10 uM
FSK. (a) Raw data showing the relative fluorescence units (RFU) for each amount of sensor. (b)
Data were analyzed in GraphPad Prism and are presented as change in RFU divided by the initial

RFU (AF/FO).
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Supplementary Figure 4. Uncropped blots related to Figure 2d and Figure 3 are provided. Red
boxes show the cropped images used for Figure 2 and 3. The upper bands in the V5 blots (not
shown in Figures 2 and 3) are ubiquitinated forms of the receptors. Auto-contrast in the iBright

imaging system was used for unbiased handling of western blot images.
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