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Types of Experimental Data in PubChem 

• PubChem Substance: 
• Chemical structures 
• Drug names/synonyms 
• Patents 

• PubChem BioAssay: 
• 1 target, HTS screens 
• Dose-response, 

confirmatory 
• Summary, Probes 
• Counter screens 
 

 
• Links to PubMed, Gene, 

Protein, OMIM, Biosystems 
• Annotations/Ontologies 

 
• ChEMBL 
• siRNA screens 
• Multi-target profiles 
• Tox screens 
• Curated (PDB, annotations) 



Types of Submitters to PubChem 
• Chemical supply companies 
• Automated journal uploads (encourage assay journals) 
• ChEMBL 
• NIH Molecular Screening Centers 
• siRNA screening consortium 
• Database collections (gov’t, public, private) 
• Individual research labs 



PubChem Upload: Efficient Web Interface 

• Support wide range 
user-defined data 

• Useful to the submitter: 
• Take everything they have 
• Minimize hassle 

• Useful to the PubChem 
user: 
• Make it easy to find 

relevant data 
• Make it possible to 

aggregate & compare 
results 
 

https://pubchem.ncbi.nlm.nih.gov/upload/ 
 



Goals / Features for New Interface 
• Fewer time-outs for 

complicated forms 
• Form data saved more 

robustly 
• Less scrolling 
• Page reloads minimized 
• Extensible interface 

• Easy to modify 
• Data access independent 

• In-place edit without file 
reload 

• Uniform spreadsheet use 



Previous Web Interface Issues 
• Web controls: HTML sent, page size, reload 



Security needs 
• Initial curator check of new submitter 
• Login authentication 
• Accredited updates/new additions per data source 
• Multiple users on one submission account 
• On-hold data up to one year 



New Submitters: Make it easy! 
• Get minimal information 
• Convenient to start submission 
• Get in and out quickly 

 
• Challenges: 

• Want to verify identity 
• Get good source keywords for PubChem search 
• Sign Data Transfer Agreement 
• Quickly transition from test to production 
• Keep track of test submissions 



New Submitter Info 
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Starting a submission 
 



Substance Input Options 
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Input from PubChem List 
 



Substance Form 
 



Substance Tags 
 



Assay Wizard 
 



New Assay Submission 
 



Input from PubChem List 
 



New Assay Submission 
 



Edit Multi-Value Fields 
 



Context-dependent Help 
 



Assay Data: Result Definitions 
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Insert/Paste Data 



Review Pending Submissions 
 



Preview in PubChem: Substance 
 



Preview in PubChem: BioAssay 
 



PubChem Upload Layout 
• jQuery JavaScript renders all web HTML on client side 
• Server APIs (C++) send & receive data from/to the 

database 
• Client (jQuery Ajax) calls ‘masked’ server cgi 
• RESTful communication between client & server 
• Security primarily handled by server cgi 

 
• Client responsible for web navigation, logic & state 
• Server responsible for data queries, not state 

 



Example client/server exchanges 
1. Display table of user’s pending submissions 

• Send cookie, usr_id, request type to cgi 
• Receive status code, JSON table of data 
• Render display, make additional calls 

2. Edit data within a submission 
• Send cookie, sub_id, request type, field, text 
• Receive status code 
• Render display (grey-out ‘Save’ button) 



 

Client/Server: Page to Display 



Read Data from Server 
• Make request to server with arguments (& cookie): 

• action=get_subs 
• sub_id=16536, pgsize=10, startrec=21 

 
• Receive response from server in JSON: 

{"response":[{"name":"return","headers":["c
ode"],"data":[["pass"]]},{"name":"subst_list",
"headers":["Record","SID","Version","tid","R
egId","Comments"],"data":[["21","26701783
","8","157215778","54922.2","PDB 
Accession Code 105M…”]]} 



• Parsed data from 
JSON 

• Server response 
includes error code 

Read Data from Server 

code 
pass 

Record SID Version tid RegId Comments 

21 26701783 8 157215778 54922.2 
PDB Accession Code 105M 
Sperm Whale Myoglobin N-Butyl 
Isocyanide At Ph 

22 26701784 8 157215781 54922.3 

PDB Accession Code 105M 
Sperm Whale Myoglobin N-Butyl 
Isocyanide At Ph 9.0 Oxygen 
Transport 

23 26701785 8 157215784 54922.4 
PDB Accession Code 105M 
Sperm Whale Myoglobin N-Butyl 
Isocyanide At Ph 9.0 Oxygen 



Read Data from Server 
• Make request to server with arguments (& cookie): 

• action=get_subs 
• sub_id=16536, pgsize=10, startrec=21 

 
• Receive response from server in JSON: 

{"response":[{"name":"return","headers":["c
ode"],"data":[["pass"]]},{"name":"subst_list",
"headers":["Record","SID","Version","tid","R
egId","Comments"],"data":[["21","26701783
","8","157215778","54922.2","PDB 
Accession Code 105M…”]]} 

• Simple error code 
• Data transfer is minimal 
• Data on server can be 

arbitrarily large 



 

Client/Server: Page to Display 



Example client/server exchanges 
1. Display table of user’s pending submissions 

• Send cookie, usr_id, request type to cgi 
• Receive status code, JSON table of data 
• Render display, make additional calls 

2. Edit data within a submission 
• Send cookie, sub_id, request type, field, text 
• Receive status code 
• Render display (grey-out ‘Save’ button) 



Edit/Save Data to Server 
 



Edit/Save Data to Server 
• Make request to server with args and data (& cookie): 

• action=replace_datarows 
• startrow=2, nrows=1 
• csv=“2,wert,differentiated,23.1,345.8,43” 

• Receive response from server in JSON: 
• Render display 

 

code 
pass 



Full Multi-Sheet Spreadsheet Support 
• CSV (single sheet), Excel & OpenOffice 
• Substance & BioAssay submissions 
• Data upload & download 
• Consistent with new web data editing 



Multi-Sheet Spreadsheet Example 
 



Large Submissions 
• Substances 

• ~10s of millions per submission 
• Separate processing to SGE farm 
• Reworked database/backend handling with chunks of data 

 
• Assays 

• Data rows often approach 500K in one assay 
• Result definitions (data columns) in the 1,000s 
• Panel Assays group columns per gene/protein target 
• Reworked access/update for preview, data table & download 



Batch Id Lookup Tools 
 



Batch Id Lookup Tools 
 



Curator/Power-user controls 
 



PubChem Upload Feedback 
• “I used it today and it looks really good. Works very 

smoothly and pages load a lot faster compared to the old 
one. And it’s great that the SD file can now be edited 
directly in the interface, saves me some 
downloading/deleting/re-uploading.” –PubChem 
Submitter/Journal Editor 

• “By the way, tour new website looks great!  Very clean 
look and feel.” –PubChem Submitter 
 

• We welcome your feedback: 
• pubchem-deposit-help@ncbi.nlm.nih.gov 
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