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Sep 15th Introduction to PDBe programmatic access

Sep 22nd Searching with the PDBe API

Sep 29th Creating complex PDBe API queries

Oct 6th Using the PDBe graph API

Oct 13th PDBe tools in github

Oct 20th Data visualisation at PDBe
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The three types of PDBe APIs
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Querying Entry-based API Aggregated API
• Solr-based query system of data 

in the relational database

• Underlies the PDBe search pages

• Large number of fields available 

for searching

• By default, data returned per 

entity (i.e. unique molecule)

• Lots of data returned, but can also 

extract IDs and input to relational 

or graph APIs

• Created from the Oracle relational 

database

• Used to populate data on PDBe

entry pages

• Contains entry-specific and 

ligand-specific data

• Includes mapping information 

through SIFTS

• Specific calls related to validation

from the wwPDB validation report

• Created from our newer Neo4J 

graph database

• Used to populate data on the 

PDBe-KB aggregated views

• Provides aggregated data…

• Varied inputs – get information 

per residue or per atom in ligand

• Incorporates additional data from 

PDBe-KB partners

PDB IDs

To view the webinar on Solr-based query API, go to https://pdbeurope.github.io/api-

webinars/webinars/web2/webinar.html

https://pdbeurope.github.io/api-webinars/webinars/web2/webinar.html
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PDBe REST API: Entry-based API
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JSON key is

always an ID
- PDB ID

- Chem comp ID

Three 

entities
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https://www.ebi.ac.uk/pdbe/api/mappings/4rj1
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• Mailing list: pdbe-api-users@ebi.ac.uk (pdbe-api-users-join@ebi.ac.uk)
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mailto:pdbe-api-users-join@ebi.ac.uk
mailto:pdbe-api-users-join@ebi.ac.uk




PDBe.org/API

•

•



29/09/2020 47

Objective: 

• Find PDB entries containing a specific ligand (REA)

• Analyze the domain composition of those entries

• Find CATH domains which interact with the same ligand

• Find a set of chains in the entries that contain CATH 

domain and bind to REA, too

Let's start with the compound/in_pdb endpoint in the 

compounds tab.

Search for retinoic acid (PDBe chemical component

'REA') using this call. It returns a list of 31 PDB IDs.
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Now let's figure the domain composition of these entries 

by using the /mappings call in the SIFTS tab. 

We will make one mapping call for each PDB entry id, 

programmatically.

For id in pdbid_list

Make get request 

https://www.ebi.ac.uk/pdbe/api/mappings/{

id}

or

Make post request using pdbid_list

https://www.ebi.ac.uk/pdbe/api/mappings/{id}
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JSON output returns each entry’s 

mapping to Pfam, CATH, InterPro, etc

For pdbid in json_output:

Count the type of mappings for 

{pdbid} based on 

json_output[pdbid][dom_type]

Let us focus on CATH superfamilies.

Let’s count how many times each CATH superfamily is

mapped onto entries containing the compound of our

interest.
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Let us focus on CATH superfamilies.

Let’s count how many times each

superfamily is mapped onto entries

containing the compound of our interest.

For pdbid in json_output:

If json_output[pdbid] does not contain “CATH”

continue

Else

Store each CATH superfamily ID based on 

json_output[pdbid][“CATH”][domid][“homology”] 
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Map pdbid to chain_id and domid

For pdbid in json_output:

for dominfo in json_output[pdbid][“CATH”][domid][“mappings”]

store dominfo[“chain_id”]
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Now let us turn our attention to binding sites 

information. For each of the pdb id we obtained 

earlier, make get request to /binding_sites call 

in the pdb tab

For id in pdbid_list

Make get request 

https://www.ebi.ac.uk/pdbe/api/pdb/entry/binding_sites/{i

d}
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Now we can find chains common to binding 

sites and CATH superfamilies to find instances 

of domains with binding ligands.

residue_info[“chain_id”]

dominfo[“chain_id”]

This generates a dataset we can use for futher

analyses. These chains bind to REA and 

contains CATH lipocalin domain. 
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In validation, an 

unexpected feature is not 

always a modelling error. It 

is useful to compare a 

strained feature across 

multiple copies of a protein 

& generate a quality profile.

In this case study, we will 

generate a quality profile of 

multiple copies of the 

bacterial chaperonin GroEL

in PDB entry 1kp8.

/molecules endpoint from 

PDB tab
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For entity_info in json_output[“1kp8”]

If entity_info[“molecule_type”] = “polypeptide(L)”

Store entity_info[“entity_id”]

Store entity_info[“molecule_name”]

Store entity_info[“in_chains”]

Next, obtain per-residue information on 

backbone (Ramachandran) and sidechain 

quality using the call 

/validation/rama_sidechain_listing endpoint
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Next, obtain per-residue information on 

backbone (Ramachandran) and sidechain 

quality using the call 

/validation/rama_sidechain_listing endpoint
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Next, obtain per-residue information on 

backbone (Ramachandran) and sidechain 

quality using the call 

/validation/rama_sidechain_listing endpoint
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For entity_info in json_output[“1kp8”][“molecules”]

If entity_info[“entity_id”] != 1

Continue

Else

For chain_info in entity_info[“chains”]:

Store chain_info[“chain_id”]

For residue_info in chain_info[“models”][0][“residues”]

res_id = ( residue_info[“residue_name”],                      

residue_info[“author_residue_number”],  

residue_info[“author_residue_code”])

Append chain_info[“chain_id”] to Outliers["rama"] [res_id] [ 

residue_info["rama"]]

Append chain_info[“chain_id”] to Outliers["rota"] [res_id] [ residue_info["rota"]]

Next, store the Rama or sidechain 

state per residue
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For res_id, chain in Outliers[“rama”]

If length(chain) == 1 // only one state

Continue 

If length (chain) > 12 // Set 12 chains as min required frequency that a state 

occurs

Get the ‘popular’ state and ‘odd’ states

Find the residues that have more than one Rama or sidechain state, such that at least one of the states occurs a 

majority of times

Here we see that Thr K-497, Glu E-156 are in the allowed region whereas residues in

other chains are all in the favoured region. These residues need to be reviewed.

Residues Ala 383, Asp 253 are nearly always outliers. This could be a genuine outlier

with good reason, or it could be a systematic error!
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Similarly, let us print residues where only a small minority of chains have a different sidechain rotamer at 

a residue position.

Note residues Val B-510, Met E-514, Val L-417, Arg M-284 which have rotameric counterparts in all

other chains - their sidechain most probably needs remodelling. Also note residues like Lys 75 could be

outliers for a good reason, or could just be systematic outliers.
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For entity_info in json_output[“1kp8”][“molecules”]

If entity_info[“entity_id”] != 1

Continue

Else

For chain_info in entity_info[“chains”]:

Store chain_info[“chain_id”]

For residue_info in chain_info[“models”][0][“residues”]

Store residue_info[“residue_name”]

Store residue_info[“author_residue_number”]

Store residue_info[“author_residue_code”]
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In validation, an 

unexpected feature is not 

always a modelling error. It 

is useful to compare a 

strained feature across 

multiple copies of a protein 

& generate a quality profile.

In this case study, we will 

generate a quality profile of 

multiple copies of the 

bacterial chaperonin GroEL

in PDB entry 1kp8.



29/09/2020 63



29/09/2020 64



PDBe.org/events

•

•

•



PDBe.org/API

Sep 15th Introduction to PDBe programmatic access

Sep 22nd Searching with the PDBe API

Sep 29th Creating complex PDBe API queries

Oct 6th Using the PDBe graph API

Oct 13th PDBe tools in github

Oct 20th Data visualisation at PDBe

Sreenath Nair



proteindatabank

@PDBeurope

pdbhelp@ebi.ac.uk

pdbart

pdbeurope

proteindatabank


