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Supplementary Table 1.   Primers for PCR 

Name Sequence 

GPR68-1 aagcttccaccATGAGGAGTGTGGCCCCT 

GPR68-2 gaattcCTAGGCCAACCTGCCCGTGGGGA 

GPR68-2HA gaattcCTAAGCGTAATCTGGAACATCGTATGGGTAGGCCAACCTG 

CCCGTGGGGA 

pcDNA3-T7 TAATACGACTCACTATAGGG 

pcDNA3-BGH TAGAAGGCACAGTCGAGGCT 

GAPDH-1 TGATGACATCAAGAAGGTGGTGAAG 

GAPDH-2 TCCTTGGAGGCCATGTAGGCCAT 

 



 

Supplementary Fig. 1. Prediction of secondary structure for human OGR1 by PSIPRED 
V4.0 (The PSIPRED Protein Sequence Analysis Workbench at 
http://bioinf.cs.ucl.ac.uk/psipred/). Abbreviations used were: Conf, configuration values 
(0-9); Pred, prediction of secondary structure (H, helix; E, strand; C, coil) as described in 
The PSIPRED Protein Sequence Analysis Workbench (http://bioinf.cs.ucl.ac.uk/psipred/). 
The transmembrane domains (TMI-TMVII) are boxed in purple, and the histidine 
residues that have been shown to be involved in proton-sensing in OGR1 (H17, H20, H84, 
H169, and H269) are shown in green letter as reported previously [2, 8]. A notable leucine 
(L74) in TMII is shown in red letter. A putative amino acid sequence (10 residues) are 
underlined in the N-terminal of the OGR1 (GenBank: NM_003485).   

# PSIPRED HFORMAT (PSIPRED V4.0)

Conf: 999999999888887887777554779989999999999999999999999999999795

Pred: CCCCCCCCCCCCCCCCCCCCCCCCCCCHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCC

AA: MRSVAPSGPKMGNITADNSSMSCTIDHTIHQTLAPVVYVTVLVVGFPANCLSLYFGYLQI

1        10       20        30        40        50

Conf: 239988999999999999999928999999997599998599999999999999999999

Pred: CCCCHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCCCCCCCHHHHHHHHHHHHHHHHHHHH

AA: KARNELGVYLCNLTVADLFYICSLPFWLQYVLQHDNWSHGDLSCQVCGILLYENIYISVG

60        70        80        90       100       110

Conf: 999999999999989287895447999999999999999999999999974015788854

Pred: HHHHHHHHHHHHHHCCHHHHHHCCHHHHHHHHHHHHHHHHHHHHHHHHHHHHCCCCCCCE

AA: FLCCISVDRYLAVAHPFRFHQFRTLKAAVGVSVVIWAKELLTSIYFLMHEEVIEDENQ HR

120       130       140       150       160       170

Conf: 442689889999999999999985999999999999999999996324521589999999

Pred: EECCCCCHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCCCCCHHHHHHHHH

AA: VCFEHYPIQAWQRAINYYRFLVGFLFPICLLLASYQGILRAVRRSHGTQKSRKDQIQRLV

180       190       200       210       220       230

Conf: 999999999998999999999961436406558999999999999999978999999859

Pred: HHHHHHHHHHHHHHHHHHHHHHHCCCCCHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCC

AA: LSTVVIFLACFLPYHVLLLVRSVWEASCDFAKGVFNAYHFSLLLTSFNCVADPVLYCFVS

240       250       260       270       280       190

Conf: 889999999993410011146777765248988987668888788882152557977689

Pred: HHHHHHHHHHHHCCCCHHCCCCCCCCCCCCCCCCCCCCCCCCCCCCCHHHCCCCCCCCCC

AA: ETTHRDLARLRGACLAFLTCSRTGRAREAYPLGAPEASGKSGAQGEEPELLTKLHPAFQT

300       310       320       330       340       350

Conf: 999999899998469

Pred: CCCCCCCCCCCCCCC

AA: PNSPGSGGFPTGRLA
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Supplementary Fig. 2. Prediction of secondary structure around second transmembrane 
domain in human OGR1 by PSIPRED V4.0. The positions of L74P and H84 are shown 
in red and green letters, respectively. The predicted secondary structure around L74 and 
TMII (boxed in purple) for WT and L74P are affected by the substitutions as shown in 
blue letters. Thus, the mutations in OGR1 may become damaged in its receptor functions.  
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Supplementary Fig. 3. The postulated Ca2+ signaling by OGR1 and different modes of 
WT and L74P receptors. Extracellular protons or Ni2+ induce OGR1 activation through 
histidine residues and subsequent activation of G protein/Ca2+ signaling pathways. 
Similar to other GPCRs, OGR1 is internalized in response to the extracellular stimuli. 
The L74P receptor is distributed in the plasma membranes without sensing extracellular 
stimuli, and dose not influence anything on the proton/intrinsic OGR1-receptor signaling. 
See text more detail.  
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