
 

The Curator’s Guide 
 
The long-term goal of the GPCR-OKB is to disseminate to the scientific community organized, 
curated, and detailed information about GPCR dimerization/oligomerization and its related 
structural context. This requires: 

1. Providing an electronic repository of both experimental and computational information about GPCR oligomers 
2. Linking and complementing existing GPCR resources that provide information about GPCR monomers 
3. Providing information about the experimental details of the method used in published studies of GPCR oligomers 
4. Providing experimental and computational results rather than interpretation of those data 
5. Providing information about the specific residues at oligomeric interfaces established or predicted by experimental 

and/or computational approaches 
6. Providing structural information about physiological GPCR oligomers 
7. Providing information about potential mechanisms of activation of GPCR oligomers 
8. Providing detailed information about functional roles of GPCR oligomers 
9. Linking to novel compounds that are proposed to selectively target GPCR oligomers 
10. Providing information about the physiological relevance of GPCR oligomers 

 
The task of the curator is to report as close to the data as possible so the user can make his/her 
own judgment on the conclusions drawn for a particular study.  Your job as a curator is to assess 
the relevance of research articles to the GPCR-OKB, store GPCR-OKB information in xml format, 
update/validate and load the information you curated into the database. 
 
This document is divided into four major sections.  Part I offers guidelines for making your 
relevance judgments and selecting information to be added to the database.  Part II covers how to 
create xml files with your selected information.  Part III details how to upload the data to the 
database.  Part IV has contact information. 

Part I: Relevance Assessments and Selecting Entities 

1. Read the GPCROKB paper and identify relevant information needed to extract from 
the literature 

In order to realize what information is relevant and should be retrieved, first get yourself 
familiarized with the GPCR-OKB ontology (Skrabanek L, Murcia M, Bouvier M, Devi L, George 
SR, Lohse MJ, Milligan G, Neubig R, Palczewski K, Parmentier M, Pin JP, Vriend G, Javitch JA, 
Campagne F, Filizola M. Requirements and ontology for a G protein-coupled receptor 
oligomerization knowledge base. BMC Bioinformatics. 2007 May 30;8:177. PMID 17537266) and 
the schema (http://icb.med.cornell.edu/schemas/gpcr-okb/2008/February/gpcr-okb-schema.xsd).  
The BMC paper includes a lot of examples on what kind of information should be retrieved, and 
these examples are curated in dataFromBMCpaper.xml. 
 
 



2. Read articles and identify key oligomers that could be annotated 
Read the title and the abstract to see if there is any information in the paper suggesting that an 
GPCR dimer/oligomer exists.  If so, such dimer/oligomers should be curated and added to the 
GPCR-OKB database. For example, the title of the manuscript with PMID:15660124 reads: 
“Evidence for a single heptahelical domain being turned on upon activation of a dimeric GPCR”. 
Clearly, the title implies that the paper describes a GPCR dimer. Thus, this particular manuscript  
should be annotated. Sometimes, though, the title may not contain direct information on dimer or 
higher oligomers. In such cases, in order to establish whether or not the paper describes GPCR 
oligomer, one has to go through the abstract where one will likely to find clear indication of the 
molecular system the authors intend to study in the paper.  

3. Identify relevant information for the above oligomers 
The following is a list of entities that should be curated. It also details where in the paper to find 
the relevant information and how to make the judgment whether such information should be 
included. 
 

1. Experimental details that were used to create or identify oligomers:  
a. Experimental procedure: BRET, FRET, TR-FRET, cross-linking, co-

immunoprecipitation, co-expression of fragments of modified protomers, AFM, 
dimer-specific antibodies. Such information is usually easiest to find in the 
Methods section of the paper. For instance, in the Methods section of the 
PMID:16301531 manuscript one can find a paragraph entitled: “Crosslinking, 
Drug Treatment, and Immunoblotting”, indicating that the experimental 
procedure used by the authors is cross-linking.  

b. The biological system: native tissue/transfected cells. This information is also 
easiest to find in the Methods section. As an example, the Methods section of 
the PMID:16301531 manuscript starts with the paragraph titled: “Numbering of 
Residues, Site-Directed Mutagenesis, and Transfection”, indicating that the 
authors worked with transfected cells.  Reading this paragraph will reveal that 
“HEK293 cells” were used for site-directed mutagenesis.  Further reading of the 
next paragraph entitled: “Crosslinking, Drug Treatment, and Immunoblotting” in 
the Methods section suggests that this cell line was also used for the 
crosslinking experiment. 

c. Evidence for cross-modulation of ligand binding, activation, internalization. This 
evidence is easiest to be found in the Abstract and/or Results sections.  For 
example, the Abstract section of paper PMID:11069979 details that “Treatment 
of these cells with extremely low doses of certain δ -selective ligands results in 
a significant increase in the binding of a µ receptor agonist. Similarly, treatment 
with µ -selective ligands results in a significant increase in the binding of a δ 
receptor agonist. This robust increase is also seen in SKNSH cells that 
endogenously express both µ and δ receptors. Furthermore, we find that a δ 
receptor antagonist enhances both the potency and efficacy of the µ receptor 
signaling; likewise a µ antagonist enhances the potency and efficacy of the δ 
receptor signaling.” Clearly, this paper discusses the cross-modulation of ligand 
binding and signaling. Futher reading of the paper shows that most of the 
Results section as well as Figure 2, Figure 3, and Table 1 details such 



information which must be extracted/annotated.  Please also refer to Part I 
Section 3.6c. 

2. Experimental and computation results such as LigandEffectOnMeasurement 
(phenotypic change) 
a. Ligand under Test. This information can be found in multiple places of the 

papers to be annotated, such as in Abstract, Introduction, Methods, Results 
(most likely figure and table captions), and/or Discussion. For example, in the 
Abstract of the PMID:17139258 manuscript authors write: “…, we analyzed the 
conformational changes in each subunit of a receptor dimer resulting from 
agonist binding…by measuring the fluorescent properties of a leukotriene B4 
receptor dimer…”. This sentence may suggest that the ligand for the dimer 
studied in this paper is leukotriene B4.The Methods section of the same paper 
contains paragraph titled: “Ligand-binding assays”, which starts with “LTB4 
binding was assayed…” This implies that the ligand under test is LTB4 
(leukotriene B4). The caption for Figure 2 of the same article reads: “Agonist 
binding to R: R0...Direct binding of LTB4 to the purified R:R0 dimer in the 
absence (open circles) or in the presence (closed circles) of purified Gαβγ”. 
This sentence indicates that the authors are measuring degree of binding of 
LTB4 ligand on the dimer. 

b. Measured effect: measured signal changes upon ligand treatment (increased, 
decreased, unchanged, not_tested). This information is most likely to be 
discussed in the Results or Discussion section and probably will be supported 
by figures and/or tables. For instance, Figure 4 (panel A) of the article with 
PMID:15660124 shows the effect of the ligand Quisqualate on Ca2+ signaling 
for different monomeric and heterodimeric units. The authors demonstrate that, 
for example, addition of Quisqualate to the R1 monomer increases Ca2+ 
signaling, whereas high Quisqualate levels appear not to affect Ca2+ signaling 
in R1c1 mutant.  

c. Phenotypic change: if there was also a phenotypic changed relative to any of 
the component protomers 

i. Internalization: changes to internalization of the oligomer with 
respect to internalization of the monomer 

ii. Ligand binding: differences in the binding of a given ligand to the 
oligomer with respect to the protomer 

iii. Signaling: phosphorylation, desensitization 
iv. crosstalk: changes in the affinity or signaling of the ligand A in the 

presence of another ligand 
This information is most likely to be discussed in the Results or Discussion 
section and probably will be supported by figures and/or tables. For example, 
Figure 4 (panel A) of the article with PMID:15660124 reveals that Quisqualate 
ligand binding has a different effect on Ca2+ signaling for the R1c1 monomeric 
construct and the R1c1+R1c2 heterodimer. Panel B of the same Figure 4 
details changes in inositol phosphate (IP) production upon Quisqualate ligand 
binding to different monomeric and dimeric constructs.  



3. Specific residues at oligomeric interfaces including 
a. Experimental methods such as cross-linking, site-directed mutagenesis or 

computational methods including evolutionary trace (ET) method, correlated 
mutation analysis (CMA), subtractive correlated mutation (SCM) that were used 
to identify such residues 
This information is most likely to be discussed in the Results or Discussions 
section and probably will be supported by figures and/or tables. For instance, 
Figures 1, 2 and 3 in the paper with PMID:16301531 clearly identifies the 
residues at the interface of D2 receptor, and reveals the effect of their cross-
linking on the dimerization of D2 receptors.  

b. Absolute sequence number and generic number 
This information is most likely to be contained in the Methods section. As an 
example, the Methods section of the PMID:16301531 article starts with the 
paragraph titled: “Numbering of Residues, Site-Directed Mutagenesis, and 
Transfection”, indicating that this sub-section will likely describe the numbering 
scheme used. Indeed, the opening sentence of the paragraph reads: “Residues 
are numbered both according to their positions in the human D2short receptor 
sequence and also relative to the most conserved residue in the TM in which 
they are located.” Thus, the authors’ intent is to use both absolute as well as 
relative, or generic, numbering schemes.  

4. Structural information about physiological GPCR oligomers: 
a. Structures obtained by experimental methods such as X-ray diffraction 
b. Structures obtained by computational simulations/modeling, eg. distance based 

modeling in the case of rhodopsin 
c. Analysis, and also include techniques, names of programs used, literature 

references 
The information about the technique (experimental or modeling) used to obtain 
structural details of GPCR oligomers may be contained at multiple places in the 
article, starting with the title and Abstract. Look for words like “crystal structure”, 
“X-ray structure” (indicating X-ray diffraction method), “electron 
crystallography”, etc. The details about techniques used can be found in the 
Methods section, or sometimes in Supplementary Material. 

5. Potential mechanism of activation 
a. Activated protomer(s) within the oligomer 

This information may be contained at multiple places in the article, starting with 
the title and Abstract. As an example, consider the title of the article with 
PMID:15660124: “Evidence for a single heptahelical domain being turned on 
upon activation of a dimeric GPCR”. It clearly implies that the authors find 
single protomer becoming activated within a GPCR dimer. Similar inference 
can be obtained from the last sentence of the Abstract of the same paper: 
“These data are consistent with a model in which a single HD (heptahelical 
domain) is turned on upon activation of such homodimeric receptors…” 

b. The activating ligands 



This information may be found at multiple places in the article and can be 
contained in figures as well. In order to retrieve such information from figures, 
look for the plots that measure for instance Ca2+ signaling or phosphate. As an 
example, in Figures 6, 7, and 8 of PMID:15660124 article authors describe the 
effect of MPEP and BAY 36-7620 on quisqualate-evoked Ca2+ signaling and 
inositol phosphate intake in wild-type and mutant mGlu1 receptor homodimers. 
Thus, MPEP and BAY 36-7620 are likely to be ligands that may suppress or 
enhance signaling in these receptors. Of course, further detailed reading must 
be done to identify exact effect of these ligands on GPCR activation. 

c. Single or multiple occupancy of binding sites 
This piece of evidence is most likely to be found in Results or Discussions and 
may be contained in figure captions as well. In Figure 7 of PMID:15660124 
article we read: “Two MPEP sites per dimer appear necessary for MPEP 
inhibition of receptor activity”. Schematic drawings in Figures 9 and 10 of the 
same paper further reveal the authors main point – the GPCR is functional only 
when single MPEP is bound to it, and it is not functional when both binding 
sites of the dimer are occupied by a ligand. 

d. Types of conformational change within each protomer 
This information is typically contained in Results and/or Discussion sections. 
The author should look for whether a paper mentions common functionally 
important motifs such as – NPxxY(x)5,6F motif, conformational changes at the 
ligand binding cite, ionic lock at the intracellular cite of TM3 and TM6, and 
changes at the intracellular end of TM1-TM2-TM7-Helix 8 bundle. It is likely 
that one or more of the above will be present during activation of the GPCR.  

e. Symmetric/asymmetric functioning 
This information is related to above examples – if the paper indicates that 
single protomer of an oligomer is required for activation, this indicates that the 
GPCR is functioning asymmetrically. Furthermore, in rare cases such 
information is directly contained in the title as is the case in PMID:17139258 
article: “Asymmetric conformational changes in a GPCR dimer controlled by G-
proteins”. 

f. cis or trans-activation 
If the ligand-bound protomer that undergoes a conformational change is also 
the one that activates the G-protein, the mechanism of activation is referred to 
as cis-activation. In trans-activation, the activation of the oligomer is induced by 
the binding of the ligand to one protomer, while the signal is transmitted 
through the other. Such details are most likely to be found in Results and/or 
Discussion. In PMID:17139258 Discussion section authors summarize their 
finding stating that: “activation of one of the protomer tiggers G-protein 
activation, indicating that the activated protomer interacts with Gα…”. This may 
indicate cis-activation, however authors also mention that “…G-protein contacts 
both subunits of the receptor dimer”. Thus curator must be careful in making a 
decision on including this piece of detail. 

g. Possible structural rearrangement at the interface upon activation 



Such detailed information about GPCR activation is rare, but very valuable. 
PMID:16301531 article title “…Changes at the transmembrane homodimer 
interface determine activation” indicates that the authors are describing their 
findings regarding structural rearrangement at the interface of GPCR upon 
activation. The details are found in Discussion and in Figure 7 of this paper. 
From Figure 7 captions we learn that the authors propose several possible 
rearrangements at the interface of dimeric dopamine receptor upon GPCR 
activation, namely, rotation of TM4, protomer displacement, and protomer 
exchange.  

h. GPCR-G-protein stoichiometry 
This piece of evidence is usually detailed in Results and/or Discussion 
sections. In the Results of PMID:17139258 article authors mention that “…full 
G-protein activation requires the dimeric complex, even if the BLT1 monomer 
can activate it to some extent” (top of the page 5696)”. This sentence suggests 
that the BLT1 (leukotriene B4) receptor dimer more efficiently activates G-
protein, so the stoichiometry would be 2 GPCR – 1 G-protein.  

6. Functional roles of GPCR oligomers 
a. Role of oligomerization in maturation and cell-surface delivery 

This information can be found in sections such as Title, Abstract and/or 
Results.  One example is the paper PMID:14736874 entitled "Cell Surface 
Expression of α1D-Adrenergic Receptors Is Controlled by Heterodimerization 
with α1B-Adrenergic Receptors.” As suggested by the title, the paper discusses 
the role of oligomerization in cell-surface delivery and further reading of the 
paper is a must.  The Abstract reads: “Co-expression with α1B-ARs caused α1D-
ARs to quantitatively translocate to the cell surface, but co-expression with α1A-
ARs did not.”  This information suggests that α1B- α1D-adrenergic heterodimer is 
formed in ER and thus should be annotated as <is-formed-in-e-r>true</is-
formed-in-e-r> 

b. Ligand regulation (agonist or antagonist) 
Please refer to Part I Section 3.1c. 

c. Cross-modulation of signaling/binding 
Such information is likely to be present in sections Title, Abstract and/or 
Results. Paper PMID:11896051 entitled “Heterodimerization of Somatostatin 
and Opioid Receptors Crossmodulates Phosphorylation, Internalization, and 
Desensitization” is such an example.  The title clearly indicates that cross-
modulation of signaling including phosphorylation, internalization and 
densensitization will be discussed in the paper.  Further reading of the Abstract 
reveals more details: “exposure of the sst2A-MOR1 heterodimer to the sst2A-
selective ligand L-779,976 induced phosphorylation, internalization, and 
desensitization of sst2A as well as MOR1. Similarly, exposure of the sst2A-
MOR1 heterodimer to the µ-selective ligand [D-Ala2,Me-Phe4,Gly5-
ol]enkephalin induced phosphorylation and desensitization of both MOR1 and 
sst2A but not internalization of sst2A.”  In such case, one should go through the 
Results carefully and extract/annotate all relevant information. 



d. Positive/negative- cooperativity 
Positive/negative cooperativity is also called binding crosstalk which means 
that binding of ligand A to protomer A changes the binding of ligand B to 
protomer B.  A good example is paper PMID:11069979 as discussed in Part I 
Section 3.1c.  For details please refer to Part I Section 3.1c. 

e. Attenuation/potentiation of signaling in G protein-dependent and independent 
pathways 
There is evidence that GPCRs can either signal through heterotrimeric G 
proteins or function in a G-protein independent manner.  Such information can 
most easily be found in sections such Abstract and Results.  For example, the 
abstract of paper PMID:11896051 says: “exposure of the sst2A-MOR1 
heterodimer to the µ-selective ligand [D-Ala2,Me-Phe4,Gly5-ol]enkephalin 
induced phosphorylation and desensitization of both MOR1 and sst2A but not 
internalization of sst2A.”  This indicates that signaling information such as 
phosphorylation and desensitization will be discussed in the paper and further 
reading of the paper to extract relevant information is recommended.  Actually 
Figure 5, 6, 7 and 8 details such information and must be curated. 

f. G-protein specificity  
An example of possible changes in G-protein specificity can be found in paper 
PMID:15159403.  The Abstract contains such information: agonist stimulation 
of co-expressed D1 and D2 receptors resulted in an increase of intracellular 
calcium levels via a signaling pathway not activated by either receptor alone or 
when only one of the co-expressed receptors was activated by a selective 
agonist. Calcium signaling by D1-D2 receptor co-activation was abolished 
following treatment with a phospholipase C inhibitor but not with pertussis toxin 
or inhibitors of protein kinase A or protein kinase C, indicating coupling to the 
Gq pathway.” So G-protein Gαq. and assocated pathway phospholipase C 
dependent pathway should be curated and further reading of the paper is 
suggested.  

g. Internalization 
This information can be found in sections such as Abstract, Results and/or 
Discussion. For instance, searching for “internalization” in paper 
PMID:14736874 shows that keyword “internalization” appear in multiple places 
and the major section that describes internalization is on Page 15546 in the 
Results section. Since the captions of Figure 7 reads “α1D-ARs are internalized 
upon agonist stimulation”, the information presented in this Figure must be 
curated. 

7. Novel compounds that are proposed to selectively target GPCR oligomers 
Such information is most likely to be found in Title and/or Abstract.  An example 
is Paper PMID:15932946 entitled “A heterodimer-selective agonist shows in 
vivo relevance of G protein-coupled receptor dimmers.” The abstract of the 
paper says that: “… opioid agonist ligand 6’-guanidinonaltrindole (6’-GNTI) has 
the unique property of selectively activating only opioid receptor heterodimers 
but not homomers”. This information indicates that 6’-GNTI selectively activates 



opioid receptor heterodimers and such information should be annotated.  
Further reading of the paper shows that 6’-GNTI selectively activates murine 
Delta-Kappa opioid heterodimer. 

a. Link to databases 
In such case, linkage of the oligomer selective ligand 6’-GNTI to PubChem 
database should be provided. 

b. Vendor identifier 
The PubChem ID for ligand 6’-GNTI (9853099) should also be provided. For 
how to find such information, please refer Part II Section 4. 

c. Selectively target oligomers 
Selectively targeted oligomers of 6’-GNTI,which is murine Delta-Kappa opioid 
heterodimer should be annotated. 

8. Physiological relevance 
a. Is co-localized or not and if is, what is the co-localization environment such as 

in what native tissues 
Such information is most likely detailed in Sections such as Abstract, Results 
and/or Methods.  For example, it is detailed in the abstract of paper 
PMID:9872315: “both proteins (GABABR1 and GABABR2) co-localize in 
transfected cells.” The subsection Western blotting and immunoprecipitation 
under Methods section of the same paper clearly says “HEK293 cells” were 
used for the above experiments (the co-localization environment). 

b. In vivo effects of hetero-oligomer specific ligands 
This evidence can be found in sections such as Title, Abstract and/or Resutls 
(especially Figures and/or Tables). Paper PMID:15932946 is such an example. 
Its title “A heterodimer-selective agonist shows in vivo relevance of G protein-
coupled receptor dimmers” suggests that in vivo effects will be discussed. 
Further reading of the abstract shows that “6’-GNTI induces analgesia only 
when it is administrated in the spinal cord but not in the braid.” Figure 3 details 
such effects. 

c. In vivo phenotypical changes (pharmacological response or cooperativity) in 
knock-out animals 
This information can be found in titles as well as sections such as Abstract and 
Results (including Figures and Tables).  For example, the title of the paper 
PMID:11414794 “Epileptogenesis and Enhanced Prepulse Inhibition in 
GABAb1-Deficient Mice” suggests that this article will discuss the phenotypical 
changes in GABAb1 knock-out mice. The abstract details such phenotypical 
changes, for example: “… all pre- and postsynaptic GABAB receptor function 
was absent … GABAB1 null mice appeared normal at birth, although by 
postnatal week four their growth was retarded and they developed a 
generalized epilepsy that resulted in premature death. In addition, GABAB1 
heterozygote animals showed enhanced prepulse inhibition responses 
compared to littermate controls.” 

d. Gene knockout responses 



Such information can be found in similar places as detailed in Part I Section 
3.8c 

9. Rules: 
a. Evidence of physical association 

Such evidence can be found in sections Abstract, Results and/or Methods.  For 
example the abstract of PMID:9872317 reads “GABABR2 and GABABR1a/b 
proteins immunoprecipitate and localize together at dendritic spines.” Along 
with immucoprecipitation, co-localizations, co-immunopricipitation, cross-linking 
are also evidences of physical association in this example. 

b. Identification of a specific oligomeric function 
Such evidence can be found in sections such Abstract, Results and/or 
Methods.  For example the abstract of PMID:9872317 reads “GABABR1a, 
GABABR1b and GABABR2 alone do not activate Kir3-type potassium channels 
efficiently, but co-expression of these receptors yields a robust coupling to 
activation of Kir3 channels.” Robust coupling to activation of Kir3 channels is 
the novel function of oligomer gamma-aminobutiric acid GABAb receptor 

c. Evidence for the existence of the oligomer in vivo 
Such evidence can be found in sections such Abstract, Results and/or 
Methods.  For example the abstract of PMID:9872317 reads “GABABR2 and 
GABABR1a/b proteins immunoprecipitate and localize together at dendritic 
spines.”  This suggests that gamma-aminobutiric acid GABAb receptor exist in 
vivo at dendritic spines. 

Part II: How to use XMLSpy to curate relevant information from papers  
This part describes how to work with XML and the database, discusses how to create or edit an 
oligomer object, details how to annotate method type, ligand and cell line information, and finally 
indicates what kind of information is usually automatically populated and therefore doesn’t need to 
be manually edited. 
 
Always update the XML file from subversion before you start to work on it because 
someone else may have already updated it. 
 

1. Overall procedure 
 a. First, contact pbtech@med.cornell.edu to get a subversion account for the GPCR-OKB 
 b. Check out the latest version of the GPCR-OKB using software such as tortoise svn 
 c. Edit or create XML files to curate papers  
 d. Commit curated XML files to GPCR-OKB.  If a new file has been created, svn add the 
file before committing it by right click on the file name and move the mouse to point to 
“tortoisesvn” and left click “add” in the next level of tortoise svn menu. 
 e. Upload, validate and reload edited XML files 
 f. Check for potential errors after reloading the data (at the bottom of the reload page) and 
check the websites for typos/errors.  If there are any typos/errors, go back to step c. 
 
Related websites: 



tortoise subversion: http://tortoisesvn.net/downloads 
The address of the database: http://data.gpcr-okb.org/gpcr-okb 
The website to generate unique GPCR-OBK Keys/IDs: http://data.gpcr-okb.org/gpcr-okb-gen 
The subversion repository: https://pbtech-vc.med.cornell.edu/public/svn/icb/data/gpcr-okb-data 

2. Creating oligomer object 
If you’ve decided an oligomer should be annotated, then first check to see if such an oligomer is 
already present in the database or not.  If it is, you may want to add information you’ve extracted 
to that particular oligomer, such as externalReferences.  It is a good practice to create a new XML 
file named after the PMID and put as much new information in the new XML file as possible and 
to link this information to the old oligomer object.  If the oligomer you are going to add does not 
already exist in the the database, then you will need to create a new object for the oligomer which 
will need a unique ID since Oligomer is an trackedEntity.  Try to put in as much information as you 
can to the oligomer entry including, but not limited to, externalReferences, rules, identification 
study, oligomer name and protomers. 

3. Method Type 
First refer to MethodTypes.xml to see whether the method has been defined before.  If yes, just 
reference it using its ID otherwise you need to define an object for the MethodType that you need. 
Creation method can be defined following the AFM example 
 <creation-method-type id="AFM"> 
  <explanation>inference from atomic force microscopy</explanation> 
  <is-computational>true</is-computational> 
 </creation-method-type> 
Identification method can be define following the BRET example  
 <identification-method-type id="BRET"> 
  <explanation>bioluminescence resonance energy transfer</explanation> 
  <is-computational>false</is-computational> 
 </identification-method-type>  

4. Ligand 
As of Sept. 15, 2008, there are already about 80 ligands in the GPCR-OKB and it is likely that the 
ligand you want to use has already been defined, which you can find out by searching GPCR-
OKB (http://data.gpcr-okb.org/gpcr-okb/) or searching ligandCell.xml.  If the ligand has already 
been defined, you don’t need to do that again but only need to find out its ID and reference it 
directly.  If the ligand has not been defined, you will need to define an object for it.  An entry for 
ligand NorBNI is listed below: 
 <ligand id="NorBNI"> 
  <database-references> 
   <external-reference> 
    <external-id>3034416</external-id> 
    <resource-type>PubChem</resource-type> 
   </external-reference> 
   <external-reference> 
    <external-id>5480230</external-id> 



    <resource-type>PubChem</resource-type> 
   </external-reference> 
  </database-references> 
  <ligand-name>nor-binaltorphimine (NorBNI)</ligand-name> 
 </ligand> 
Pubchem IDs for ligands can be found at http://pubchem.ncbi.nlm.nih.gov/.  This search engine is 
very sensitive to the query.  If you can not find a PubChem ID using the full name of a compound, 
you may want to try to search using its partial name (such as the first half of the name), also try to 
include or exclude “space” in the ligand names.  Sometimes, when a paper refers to a ligand, it 
only gives a synonym and you may want to find out its systematic name or other synonyms using 
tools such as http://www.google.com/.  In the above example, searching for NorBNI at PubChem 
returns zero hits (accessed on Sept. 15, 2008), searching for “Nor BNI” seven hits, and searching 
for “nor-binaltorphimine” two hits (3034416 and 5480230). 

5. Cell type 
If the paper has detailed cell type information you want to annotate, first look up whether such a 
cell line is already included in the database.  If so, find out the “external-reference id” for the cell 
line in the “ligandCell.xml” file and use that ID to reference the cell line (e.g., atcc:CRL-1651 is the 
ID for COS-7).  If the cell line has not been referenced in the database before, then go to 
http://www.atcc.org/ to search the online catalog in the “Cell Lines and Hybridomas” category for 
the ATCC number of the cell line and then use the ATCC number to create an entry for the cell in 
the ligandCell.xml files.  For example, the ATCC number for COS-7 is CRL-1651, and we would 
create the following entry for the cell: 
 <external-reference id="atcc:CRL-1651"> 
  <external-id>CRL-1651</external-id> 
  <resource-type>ATCC</resource-type> 
  <other-reference-info>COS-7</other-reference-info> 
 </external-reference> 
If you can not find an ATCC number for a specific cell, such as Xenopus oocytes, then try to find a 
reference in other websites, such as Wikipedia and create the entry as the following: 
 <external-reference id="gpcrokb01152ug"> 
  <external-id>Xenopus</external-id> 
  <resource-type>wikipedia</resource-type> 
  <other-reference-info>Xenopus oocytes</other-reference-info> 
 </external-reference> 
Currently only links to ATCC and Wikipedia are automatically generated, so if you want to point to 
other websites, please contact Kevin C. Dorff at kcd2001@med.cornell.edu. 

6. Postprocessed fields 
The following fields are post-processed, generated when the data is parsed from the XML files, so 
these fields do NOT need to be entered by you. In fact, if you enter this data it will be completely 
ignored. 
 IdentificationStudy . phenotype (list) 
 Protein . oligomers 
 Family . oligomers 



It appears the only one that really affects the curator is IdentificationStudy . phenotype. 

Part III: How to upload the data 
First, commit the XML files you edited/changed with tortoise svn to http://data.gpcr-okb.org/gpcr-
okb/reload/options.  Then go to the reload page of the GPCR-OKB database website 
http://data.gpcr-okb.org/gpcr-okb/reload/options and do the following: 

1. Click “Update Data Files from Subversion” to update files from the version you just 
committed 

2. after updating data files from the version you just committed, click “Validate Data Files” to 
validate the files you committed 

3. and then click “Reload Data” to reload the validated files.  This may take seconds to a few 
minutes.  When the files are reloaded, scroll down to the bottom of the page to see 
whether there are any error messages. 
a. If you see error messages such as “ ++ unresolved idref : pubchem:5311081”, you 

may want to define the object “pubchem:5311081”. 
b. Error message such as “++ duplicate id : gpcrokb01012ab” means id 

“gpcrokb01012ab” has at least been used twice to refer two or more different subjects.  
Since GPCR-OKB Keys/Ids should be unique, you may have to change one of the 
duplicated id to another new id. 

c. Error message such as “Exception parsing or resolving XML (makeEntity error for id 
gpcrokb01276on type  
edu.cornell.med.icb.gpcrokb.entities.LigandEffectOnMeasurement - found a previous 
non-stub object of type 
edu.cornell.med.icb.gpcrokb.entities.LigandEffectOnMeasurement with the same id” 
means object gpcrokb01276on has been defined more than once.  If the objects are 
the same, only one copy needs to be in the database and all others can be removed.  
If they are different, you may want to assign them different IDs. 
 

Part IV. Who to contact 
Fabien Campagne, fac2003@med.cornell.edu 
Lucy A. Skrabanek, las2017@med.cornell.edu 
Kevin C. Dorff, kcd2001@med.cornell.edu 
George Khelashvili, gek2009@med.cornell.edu 
Jufang Shan, jus2013@med.cornell.edu 
 
 


