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OVERVIEW
DRUDIT is a web-service available 7/24 composed of several tools:
•

Molecular descriptors calculator

•

Biological target finder

•

Multitarget affinity evaluator

•

Off-target affinity evaluator

•

External target affinity evaluator

•

Antiproliferative activity predictor – (beta version, not reported in this guide)

Hardware: four servers, automatically selected according to the number of jobs and online availability,
support the DRUDIT Web-service. Each server can support up to 10 simultaneous jobs, while the
exceeding jobs are placed in a queue. Software: the system is implemented in C and JAVA, and runs on
macOS Mojave.
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Registration to DRUDIT.com
To access the web-server DRUDIT.com, the user needs to register and create an account (Figure 1).
Figure 1. Login page and registration page.

After the login the Home Page is accessible (Figure 2).
Figure 2. DRUDIT Home Page.
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The Tools Page (Figure 3) is split in three sections: the “Loading mol” section, the “Tools section”, and
the “Start process” section.
Figure 3. Tools page.

How to start a job
Submitting molecular structures
The “Loading mol” section allows the user to submit input structures in two ways: by uploading one or
more structures (Figure 3) or by drawing the structure (Figure 4). The two methods can be used at the
same time. The limit for each job is 2500 structures.
Figure 4. Molecular structure drawn page.

The submitted structures are reported in a table (Figure 5). Structures can be removed one by one (red
cross near each structure) or all together (red cross under the number of uploaded structures).
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Figure 5. Molecular structures loaded page.
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MOLDESTO: MOLECULAR DESCRIPTORS TOOL
The engine of DRUDIT is the MOLDESTO (MOLecular DESscriptors TOol) molecular descriptor
calculator. To get only this data, the user may switch off tools and check the “MOLDESTO output ZIP
file” box (Figure 3).
The system generates an ASCII readable text DES file containing the output molecular descriptor data
for each uploaded structure. The output DES files can be downloaded as a single ZIP file.
Biological target finder settings
The Biotarget Finder module needs to be activated (switch ON) and the parameters N, Z, and G need be
set (Figure 6): N the best number of dynamically selected molecular descriptors; Z the maximum
percentage of unavailable data (zeros) per descriptor; G the Gaussian smoothing function (a, b, or c
mode).
Figure 6. Biotarget Finder settings.

The user can ask the system to notify the end of processing by sending an e-mail to a selectable address.
The batch processing is triggered by the “Start process” button. The in silico screening is then
performed on hundreds of biological targets (Internal and external implemented, see below).
The calculation can be monitored through the Results page (Figure 7), where name and status are
reported for each job.
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Figure 7. Jobs overall results page.

Completed calculations can be analyzed by clicking on the job name (Figure 7). A new window shows
the results (Figure 8).
Figure 8. Job results.
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The output results report ranking and affinity scores for each input structure against either the biological
target set or external biological targets (see below). The best scores are shown in the web page (Figure
8). The full results can be downloaded as a CSV file.
MULTITARGET tool
In the “Job result” page two buttons give access to further “MULTITARGET” and “ON/OFF” analysis
(Figure 8).
Clicking on “MULTITARGET” button opens a new pop-up window (Figure 9) with all the processed
targets. After selecting the biological targets and setting the formula, pressing the “Calculate” button
starts the multi-target processing. The output results (showed in the page and downloadable as CSV file)
give the requested evaluation (Figure 10).
Figure 9. MULTITARGET and formula setting page.

Figure 10. MULTITARGET output results.

9

The formula can be set by The user can set the formula by using the parameters reported in Figure 11.
Figure 11. Formula parameters.

ON/OFFTARGET tool
The ON/OFF-TARGET tool is used to maximize the affinity of input structures to one “On Target” and
to minimize the affinity versus the “Off targets”. After evaluating DRUDIT biological affinity, the tool
can be accessed through the “On/Off button” in the “Results” page (Figure 8). A new window lets the
user choose the “On target” and the “Off targets” (Figure 12) from all the processed biological targets.
Figure 12. On/Off Target and formula setting page.

After selecting the On/Off biological targets (single selection for On target, single/multitarget selection
for the Off target) and specifying the formula as a composition of pre-defined symbols and functions
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(Figure 12), the user starts the evaluation process by pressing the “Calculate” button. The tool then
provides the evaluation in a new panel (Figure 13) which also let the user downloaded the results as a
CSV file.
Figure 13. On/Off TARGET output results.

External target implementation
DRUDIT allows the user to upload and process new biological targets as sets of structure files. To do
this, the user checks the “External Biological Target” button and then selects the option “New External
Target” in the menu below (Figure 14).
Figure 14. Target implementation task.

A new panel allows the user to set the “External Target Name” and upload the related structures in
MOL format (Figure 15).
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Figure15. Input external target page.

Then the back button brings back the previous pane. This procedure can be applied more and more time
for all new targets. The new external targets are then available to the Biological Target Finder tool
(Figure 16).
Figure 16. External target

The output will include results of the evaluation of the input structures against both the internal and
external biological targets.
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