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 RASPD originally developed at Supercomputing Facility for Bioinformatics and 

Computational Biology (SCFBio)1 IIT Delhi and further development was continued at 

Heidelberg Institute for Theoretical Studies (HITS)2 as RASPD+. 

RASPD+ web server developed at Supercomputing Facility for Bioinformatics and 

Computational Biology (SCFBio) IIT Delhi and the Standalone version of RASPD+ was 

developed at Heidelberg Institute for Theoretical Studies (HITS). 



RASPD+ (RApid Screening with Physicochemical Descriptors + Machine Learning) is a 

computationally fast protocol for identifying lead-like molecules based on predicted binding 

free energy against a target protein with a 3D structure and a defined ligand binding pocket. 

The RASPD+ web server provides 4 databases against which user can screen their target 

protein.  

The 4 databases are as follows: 

Zinc Database: This database contains 10 million small molecules from ZINC15 database.  

DrugBank: This database contains small molecules from DrugBank database of Version 5.1.8. 

The total number of molecules are 8811. 

FDA-Approved (DrugBank): This database contain only FDA (Food and Drug 

Administration) approved drugs from DrugBank database of Version 5.1.8. The total number 

of molecules are 3722. 

BIMP: Bio-activity Informatics of Indian Medicinal Plants. It is a database of Indian medicinal 

plants containing 316 small molecules. 

Availability - http://scfbio-iitd.res.in/raspd+/index.php 

 
A help box is provided for each kind of job submission and required inputs. User can click on 

 icon to get detailed information instantly. 

PDB Format: 

The term PDB stands for Protein Data Bank. One can download a .pdb file from RCSB website 

(https://www.rcsb.org/) or can generate from homology/ab-inito based tertiary structure protein 

modeling tool. To submit a job in RASPD+, the .pdb file of protein must have one reference 

ligand or 1 active site identifier. A PDB file may contain multiple ligands, therefore user can 

select one reference ligand around which the binding energy will be calculated. 

Here are shown the initial 3 residues of pdb file of PDBID 3QLM - 

https://zinc15.docking.org/
https://go.drugbank.com/
https://go.drugbank.com/releases/latest#structures
http://www.scfbio-iitd.res.in/plants_scfbio/
http://scfbio-iitd.res.in/raspd+/index.php
https://www.rcsb.org/


 

 

The format of reference ligand in protein file is shown below- 

 

A PDB file having active site info will look like- 

 

 

 

 



Job Submission 

There are 3 methods in RASPD+ methodology- 

Method 1: Virtual Screening: 

This method estimates the binding affinity of a single protein ligand complex against one of 

the 4 available databases on the web tool. To submit the job- 

1. Click on Virtual Screening button (default method). 

2. Click on Browse button to upload protein and specify reference ligand (or active site 

identifier). 

3. Out of 4 databases, select one database against which you want to screen your protein. 

Default selected database is Zinc database. 

4. Select machine learning method for binding energy calculation. User can select one 

method or All methods for Binding Affinity at a time. (Default: All) 

5. Specify your email id in text box to get a notification after the completion of the job. 

(optional) 

6. Now click on submit button to run your job. 

 

Method 2: Customised dataset Screening: 

User can screen protein against their own dataset (custom dataset). User can either upload a 

.txt file or a .sdf file to create customised dataset. A .txt file should contain ligand information 

in SMILES format one in each line. Text file should not contain more than 1000 SMILES in 

.txt file and in .sdf file. A sample text file for SMILES is shown below- 

 



To submit a customised database job,  

1. Click on Customised Dataset Screening button. 

2. Click on first Browse button to upload protein in .pdb format and specify reference 

ligand (or active site identifier). 

3. Click on second Browse button to upload customised dataset in .txt format. 

4. Select the machine learning method for binding affinity calculation (default Select 

All). 

5. Specify your email id in text box to get a notification after the completion of the 

job. (optional) 

6. Now click on submit button to run your job. 

 

 

Method 3: Scaffold Search: 

This option enable user to filter molecules from million/customised dataset having several 

scaffolds/functional groups. If one needs to select an active scaffold from it, the SMILES codes 

of this query active scaffold need to be supplied. User can either paste one scaffold in SMILE 

format in given text box or can upload a .txt file having only one scaffold. Sample file is given 

below- 

C1=CC=CC=C1 

If user only wants to search small molecule having the scaffold, then  

1. Click on Scaffold Search button. 

2. Either click on Browse button to upload .txt file having one scaffold in SMILE 

format or paste (or type) scaffold in given text box 

3. select one database against which you want to search. (Default Zinc Database) 

4. Specify your email id in text box to get a notification after the completion of the 

job. (optional) 

5. Now click on Submit button to run your job. 



 

If user wants to search small molecule having the scaffold and want to screen 

target protein against search hit, then 

1. Click on Scaffold Search button. 

2. Either click on browse button to upload .txt file having one scaffold in SMILE 

format or paste (or type) scaffold in given text box 

3. select one database against which you want to search. (Default Zinc Database) 

4. Click on browse button to upload protein in .pdb format and specify reference 

ligand (or active site identifier). 

5. Select machine learning method for binding energy calculation. 

6. Specify your email id in text box to get a notification after the completion of the 

job. (optional) 

7. Now click on Submit button to run your job. 

 

 

 

 

 



Results 

Virtual Screening: 

Virtual screening result of “all machine learning method” is shown below- 

 

To download the whole result, check the serial number box and hit the “Download” button. 

The result will be downloaded in .csv format. User can also download only selected result by 

selecting individual serial number and then “Download” button. On clicking at Drug ID’s, 

users are navigated to respective database for the detailed information of ligand. 

 

 

Virtual screening result of one machine learning method- 



 

Customised dataset screening: 

Customised dataset screening result containing the predicted binding free energies of the query 

molecules is shown below for “All methods” and for “one method”- 

 

Scaffold search result: 

Scaffold search result without target protein contain SMILE descriptor which have query 

scaffold and Drug Id of small molecules while Scaffold search result with target protein have 

SMILE descriptor, Drug Id, and predicted binding energy values against target protein from 

different machine learning methods. 

 


