User Manual
AD-Scan: A Tool for Post-QSAR Applicability Domain Compliance
Scanning of Small Molecules

AD-Scan is an open-source application designed for analysing the prediction made by QSAR model. The software is capable of estimating experimental activity range for predicted activity, scanning against applicability domains of QSAR model. It is also capable of scanning of test compound against applicability domain defined by Lipinski’s rule of five by set of compounds. The tool is useful for all QSAR model builders, for evaluation of query prediction against applicability domain of model & Lipinski’s rule.
Availability: The AD-Scan tools, example data and online documentation are freely accessible at http://csircimap.in/ads/. 
Contact: f.khan@cimap.res.in

Workflow: Figure 1 provides details about inputs and outputs concerned with AD-Scan tool. Tool inputs are: Number of Observations used in deciding the applicability domain, Dataset for applicability domain, predicted value for query compound through model, number of query variations in query set, Hydrogen bond acceptors, Hydrogen bond donors, Molecular weight, and LogP. Tool outputs are: Overall decision for query compound for being in applicability domain, Applicability domain check for various combinations as HBD vs. HBA, MW vs. HBA, LOGP vs. HBA, MW vs. HBD, LOGP vs. HBD, and LOGP vs. MW. Output data was provided in the form of applicability domain score, decision and relative percentage approach towards applicability domain. 
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Figure 1. Pictorial representation of workability of AD-Scan

[bookmark: _GoBack]How to run the application: The application is available in two formats: (i) online and (ii) command-line (Figure 2, 3 & 4). Both web & command-line applications need same data entries. These entries are:  (i) number of observations at boundaries of applicability domain, (ii) table for applicability domain compounds containing: experimental activity, predicted activity, MW, HBD, HBA, and LOGP, (iii) predicted value for query compound, (iv) number of experimental estimated values required by user, (v) Number of HBD in query compound, (vi) Number of HBA in query compound, (vii) LOGP of query compound and (viii) MW of query compound.

[image: ]
Figure 2. Partial view of website
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Figure 3. Inputs to AD-Scan web application


To run this program from command line, use following command: >”java AppDomCheck4 <noOfObservations> <ExpPredTxt> <testPredValue> <number of experimental values to be calculated against predicted activity of query molecule> <HBA> <HBD> <MW> <LogP>”.


[image: D:\OMPRAKASH_SRF_Personal\WORK_SPACE_FINAL\Paper5_Writing\workflows1.tif]
Figure 3. Inputs to AD-Scan Command-line application


Understanding the outputs: 
Training set score is the control for screening of query compound. Estimated experimental range is shown below score of training set. Decision about query compound being within applicability domain or not is shown along with relative approach of query compound towards applicability domain. Statistics about applicability domain is also shown. Estimation of query compound against other six applicability domain criteria is followed by these experimental activity results. Details about outputs are shown in Figure 5.
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Figure 5. File outputs delivered from the AD-Scan
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About AD-Scan

AD-Scan tool is open source software (web & command-line) for processing QSAR output & Lipinski's parameters for query compound against 07 applicability domains. This allows rescarchers analysing
their query compounds as post-QSAR step. The software calculates “estimated experimental activity range as well as values’ for predicted value. It also offers decisions drawn from 07 different applicability
domains along with compounds relative approach towards applicability domains.
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APPLICABILITY DOMAIN TABLE:

Data columns should be n this order

[N x {Experimental | Predicted | HEA | HED | MW | LOGP}] table

~7.964 -7.86399 13
-7.258 -7.15828 e
—8.158 -8.05791 16
-6.572 -6.7387 12 s
-6.601 -6.62003 B
s -7.89993 17
-6.894 -7.20862 7
-6.497 -6.5%682 2

No. of observations (N) &

7 0285440113 2.684
3 472.208718 0.735

1 893.4107703  3.523 Applicability domain/
490.1383014  -5.484 Model's trainingset +

° 103.0055386 1781 4 reqpective lipinskis parameters
4 843.3704085  -0.445

2 457.1525375  2.085

o 208.100048¢  0.872

€—————— Numberof observationsn above applicability domain

<——— predicted output about query compound from already developed QSAR model

<————— Numberof ‘experimental estimated’ user wants for about predicted value

<——— Numberof H-bondacceptors in query compound

<—————— Numberof H-bond donors in query compound

<——— Molecularweight of query compound

< LogP of query compound

Predicted value 7345
No.of exp. estimates 10

. of exp.
No. of HBA 8
No. of HBD 3
Mol. wt.
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LogP 17

Submit

Submit and get the results.
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