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« GRAFS %% - Fredriksson et al.

« AEEZ, Glutamate

ML, Rhodopsin
FMt9F, Adhesion
HHZ{R, Frizzled

Glutamate (22)
(No orphans)

Rhodopsin (~680)
284 nonolfactory (67 orphans)
~380 olfactory (mostly orphans)

Glutamate, GABA, Ca2* ions,
basic L-amino acids, tastes

Others (>40)

(Orphans)
+ 4rihZ, Secretin
Secretin (15)
(No orphans)
Table 2 'The GPCRs of the Rbhodopsin family and their transmitters
Number Number
Ligand Phylogenetic of paired of orphan
type cluster Ligands receptors receptors Names of orphan receptors
Light Opsin Photon 9 3 GPR21, GPR45, GPRS52
Amine Biogenic Acetylcholine, serotonin, 37 12 GPR88J GPR152, GPR153,
amine adrenaline, noradrenaline, GPR160, GPR162, and seven
dopamine, histamine, tyramine TAARs
Melatonin Melatonin 2 + GPR50, GPR61, GPR62,
GPRI135

Adhesion (33)
(Mostly orphans)

Frizzled (11)
(No orphans)

Civellietal., 2012,
Annual Reviews
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o« FAEIELEZAY (Ogden etal., 2004, Mol. Psychiatry)
PU3IERZ5 (Contietal., 2007, Mol. Psychiatry)
o+ JARITHEZS (Befortetal., 2008, Eur. J. Neurosci.)
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« UniProt
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L Topological domain

Chain
Natural variant
Glycosylation

¥ Transmembrane

Amino acid properties
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Similarity
Hydrophobic
Negative
Positive
Aliphatic
Tiny
Aromatic
Charged
Small

Polar

Big

Serine Threonine
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Gene expression for GPR88 (ENSG00000181656.6)
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« |-TASSER
COFACTOR ~ COACH

(This section reports biological annotations of the target protein by COFACTOR and COACH based on the I-TASSER structure prediction. While COFACTOR deduces protein functions (ligand-binding sites, EC and GO) using structure comparison and
protein-protein networks, COACH is a meta-server approach that combines multiple function annotation results (on ligand-binding sites) from the COFACTOR, TM-SITE and S-SITE programs.)

Download the residue-specific ligand binding probability, which is estimated by SVM.

Click Cluster PDB Lig Download , . S - - — N = . —
to view RaNk C-score © 7= TS - i Ligand Binding Site Residues r=GLY n= 117 : pro b=0.132
e 1 015 69 3pxoA RET Rep, Mult 80,120,125,196,200,297,300,301,304,326 r=LEU;n=120 :prob=0.839
2 006 28 2y04A YO1 Rep, Mult 68,72,75,122,155,159,162,166 r=GLY;n=121 :prob=0.822
; . .
3 0.05 19 4mbsA MRV Rep, Mult 38,88,91,120,121,124,188,192,193,196,297 ,304,308,318,322,323 _ o . _
4 003 9 2y01A YOI Rep, Mult 57,68,75,119,122,166 r=LEU;n=124 :prob=0.764
- 5 003 10 2mh1A CLR Rep, Mult 43,47,50,51,82,350 r=TYR;n=192 :prob=0.133
r=PRO;n=193 :probh=0.169
e L r=LEU:n=196 :prob=0.306
Download the templates clustering results. r= T H R ’ n= 2 9 7 : p ro b = 0 ' 2 2 O
(a) C-score is the confidence score of the prediction. C-score ranges [0-1], where a higher score indicates a more reliable prediction. r=LEU;n=300 : pro b=0.825
(b) Cluster size is the total number of templates in a cluster. _ e . _
(c) Lig Name is name of possible binding ligand. Click the name to view its information in the BioLiP database. r= VA L ’ n= 3 O 1 ' p ro b - O ' 11 6
(d) Rep is a single complex structure with the most representative ligand in the cluster, i.e.. the one listed in the Lig Name column. r=SER;n=304 : pro b=0.749

Mult is the complex structures with all potential binding ligands in the cluster.

r=GLN;n=318 :prob=0.100

r=TRP;n=322 :prob=0.352

r=CYS;n=326 :prob=0.139
Yang and Zhang, 2015, Nucleic Acids Research

Reset to initial orientation Spin On/Off Zhang et al" 2017’ NUCIQiC ACidS ResearCh
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« NCBI (blastp) & UniProt
O9EPBR7 GPR88 MOUSE 30
P97718 ADA1A MOUSE 25
P28334 5HT1B MOUSE 44
P18762 ADRB2 MOUSE 32
P97288 5HT4R MOUSE 18
Q9R1C8 5HT6R MOUSE 28
P97717 ADA1B MOUSE 44
P34971 ADRB1 MOUSE 57
050D10 TAA7D MOUSE 46
Q60614 AA2BR MOUSE 7
O9EPBR7 GPR88 MOUSE 89
P97718 ADA1lA MOUSE 84
P28334 5HT1B MOUSE 103
P18762 ADRB2 MOUSE 91
P97288 5HT4R MOUSE 78
Q9R1C8 5HT6ER MOUSE 84
P97717 ADA1B MOUSE 102
P34971 ADRB1 MOUSE 116
050D10 TAAT7D MOUSE 105
060614 AA2BR MOUSE 65

Binding-site probability:
0>0.5
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Table 2 The GPCRs of the Rhodopsin family and their transmitters

Number Number
Ligand Phylogenetic of paired of orphan
type cluster Ligands receptors receptors Names of orphan receptors
Light Opsin Photon 9 3 GPR21, GPR45, GPRS52
Amine Biogenic Acetylcholine, serotonin, 37 12 GPRS88, GPR152, GPR153,
amine adrenaline, noradrenaline, GPR160, GPR162, and seven
dopamine, histamine, tyramine TAARs
Melatonin Melatonin 2 4 GPR50, GPR61, GPR62,
GPR135
Civelli et al., 2012, Annual Reviews
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« STRING

— Known Interactions Predicted Interactions Others
| % from curated databases 99—t gene neighborhood At textmining
g At experimentally determined AfD  gene fusions At co-expression
Ot gene co-occurrence A% protein homology
Your Input:

Probable G-protein coupled receptor 88; Probable G-protein coupled receptor implicated in a large repertoire of behavioral
® Gpr88 responses that engage motor activities, spatial learning, and emotional processing. May play a role in the regulation of

cognitive and motor function (384 aa)

Predicted Functional Partners:

® Dbt Dihydrolipoamide branched chain transacylase E2; The branched-chain alpha-keto dehydrogenase complex catalyzes the over...
@ SlIc30a7 Zinc transporter 7; Seems to facilitate zinc transport from the cytoplasm into the Golgi apparatus. Partly regulates cellular zinc...
% Dph5 Diphthine methyl ester synthase; S-adenosyl-L-methionine-dependent methyltransferase that catalyzes four methylations of th...
® Lrrc39  Lewcine-rich repeat-containing protein 39; Component of the sarcomeric M-band which plays a role in myocyte response to bio...
& Gpré G-protein coupled receptor 6; Orphan receptor with constitutive G(s) signaling activity that activate cyclic AMP. Promotes neuri...
@® Rica RNA 3*-terminal phosphate cyclase,; Catalyzes the conversion of 3-phosphate to a 2,3* cyclic phosphodiester at the end of RN...
@ Cdcl4a Dual specificity protein phosphatase CDC14A,; Dual-specificity phosphatase. Required for centrosome separation and producti...
@® Htrid 5-hydroxytryptamine receptor 1D; G-protein coupled receptor for 5-hydroxytryptamine (serotonin). Also functions as a receptor...
@® Arpp21 Cyclic AMP-regulated phosphoprotein, 21 (789 aa)

@ Rasgrp2 RAS guanyl-releasing protein 2; Functions as a calcium- and DAG-regulated nucleotide exchange factor specifically activating ...




Gene coexpression
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Pde10a
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18619
Penk

16768
Lag3d

2484.4| Tmem158|transmembrane protein 158 [detail] 72309

55991
Panx1

+ COPRESdb
483041 SN 18Rk
KEGG" ID | Title #genes Link to the KEGG™ map
(Multiple genes)
mmu04080 [ Neuroactive ligand-receptor interaction| 8 [ ]
mmu04024 | CAMP signaling pathway 4 O
mmu05012 | Parkinson's disease 3 @
mmu05034 | Alcoholism 3 @
mmu05032 | Morphine addiction 3 [ ]
Genes directly connected with Gpr88 on the network

MR |Locus |Fuction” j::axirression Entrez Gene ID” Network for

coexpressed
457.8 Gpr6é |G protein-coupled receptor 6 [detail] 140741 genes
524.1 Drd1 |dopamine receptor D1 [detail] 13488 ‘.
1323.2| Mchr1 |melanin-concentrating hormone receptor 1 [detail] 207911 “
1801.9| Adora2a |adenosine A2a receptor [detail] 11540 \
2455.4| Penk |preproenkephalin [detail] 18619
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Wikimedia Commons, the free media repository.
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