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SiDock@home is an international citizen-science and open-science project that uses volunteer
computers for computational drug discovery. Its first mission supported the search for new active
compounds against SARS-CoV-2. The project is based on BOINC, which allows volunteers to
donate unused computing power from personal computers. This computing power is used for
molecular docking, a method that estimates how well small molecules may bind to biological
targets such as viral proteins. SiDock@home grew from the earlier COVID.SI initiative and later
adopted CmDock, an open-source docking program derived from the rDock/RxDock family. Sci-
entifically, the project screens very large molecular libraries and reduces them to smaller sets of
compounds for further study. Socially, it shows how citizens can contribute to authentic com-
putational chemistry research without specialist training. The project therefore connects drug
discovery, open-source software, volunteer computing, public engagement, and education.
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1. Introduction

The COVID-19 pandemic created an urgent need to search for possible antiviral compounds.
Experimental testing of very large numbers of molecules is slow and expensive, so computational
methods are often used as an early filter. In this first step, computers help researchers reduce a very
large chemical space to a smaller number of molecules that may be worth studying in more detail.

One common method is high-throughput virtual screening (HTVS). In HTVS, many molecules
are tested computationally against a biological target, for example a viral protein. The method does
not prove that a molecule is a drug. Rather, it helps researchers identify promising starting points
for later chemical and biological evaluation. This approach is especially useful when libraries
contain hundreds of millions or even billions of molecules.

SiDock @home was developed as a BOINC-based volunteer-computing platform for structure-
based screening against SARS-CoV-2-related targets [1, 2]. BOINC allows members of the public
to donate unused computing time from their own computers. The project server sends small tasks
to volunteer computers; the computers perform calculations and return the results. Many small
contributions can therefore become a large distributed scientific resource.

SiDock@home grew out of the earlier citizen-science initiative COVID.SI. The first results
showed that the approach was promising, but also that a larger infrastructure was needed for a newly
prepared near-billion-compound library. This motivated the move to a BOINC-based Desktop Grid
[3, 4]. This paper presents SiDock @home for a broad citizen-science and health-research audience,
focusing on the scientific idea, the role of volunteers, open science, and future public engagement.

2. From molecular docking to volunteer computing

Drug discovery often begins with the question of whether a small molecule can interact with a
biological target in a useful way. For SARS-CoV-2, possible targets include viral proteins involved
in infection or replication. Molecular docking explores this question by placing a small molecule
into a possible binding site of a protein and estimating how favourable the interaction may be.

Docking results must be interpreted carefully. A good docking score is not proof of biological
activity; it is a hypothesis that helps researchers decide which molecules deserve more attention.

SiDock@home is well suited to docking because the calculations can be divided into many
independent tasks. One molecule can be tested without knowing the result for another molecule.
In simple terms, the project can split a large screening campaign into many small pieces and send
them to many volunteer computers [1, 3].

This design is useful because volunteer computers differ in speed, operating system, and avail-
ability. The project must therefore divide the work, check returned results, and combine valid
results into a reliable dataset.

3. The SiDock @home workflow

The SiDock @home workflow can be described in several steps. Researchers select a biological
target, prepare a large library of molecules, divide the library into smaller packages, and send
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these packages to volunteer computers through BOINC. The volunteer computers perform docking
calculations, and the results are returned, checked, collected, and analysed by the research team.

In the early phase, the first target was screened with RxDock, while CmDock was developed
in parallel. CmDock is an open-source docking code related to the rDock/RxDock line and was
later adopted fully by SiDock@home [2, 3, 4, 6, 7].

The project uses a staged screening strategy. Molecules first pass through a simpler and faster
stage, and only the more promising ones continue to more detailed calculations. This keeps HTVS
as a funnel from a huge library toward a smaller number of candidates [2].

Quality control is important because volunteer computers are not controlled laboratory ma-
chines. SiDock@home therefore uses validation procedures such as task replication and compari-
son of returned results. In one reported setup, the same task was sent to two independent volunteer
computers, and the result was accepted only when the returned data agreed sufficiently [5]. After
docking, promising compounds are further checked, for example by removing problematic struc-
tures, clustering similar molecules, and comparing candidates with known inhibitor chemical space

[8].

4. SARS-CoV-2 screening strategy and scientific value

The first mission of SiDock@home focused on SARS-CoV-2. The project did not rely on
only one viral protein. Instead, it considered a wider set of targets involved in the viral life cycle,
including key viral enzymes such as the main protease (3CLpro), papain-like protease (PLpro), and
RNA-dependent RNA polymerase (RdRp), as well as other viral and host-related systems [2, 4, 8].

This multi-target strategy is important. In early drug discovery, it is risky to depend too
strongly on one target or one structural model. A platform that can screen many molecules against
several targets is more flexible and more robust. It can support different biological hypotheses and
can be reused when new targets become relevant.

The published SiDock @home studies report several important milestones. The early BOINC-
based workflow enabled complete screening of the near-billion-compound library against four tar-
gets within five months [2, 3]. A later workflow study reported that the library had been screened
against 11 putative therapeutic targets during the first 17 months of operation [5]. These results
show that the project developed from an initial pandemic response into a sustained volunteer-
computing platform.

The broader value is that a public volunteer infrastructure was adapted to a real problem in
computational chemistry. The project shows that large-scale virtual screening can be organised
outside a single supercomputer centre when the workflow is carefully designed and validated.

5. Citizen science, open science, and public participation

SiDock@home should be understood as a citizen-science project, not only as a computing
platform. In many citizen-science projects, participants collect observations, classify images, or
annotate data. In SiDock@home, citizens participate differently: they donate computing power.
Their computers become small parts of a distributed scientific instrument.
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This is a meaningful form of participation. Volunteers do not need to be experts in chemistry,
biology, or programming. By installing BOINC and joining the project, they can support authentic
research. Their contribution is practical and measurable: the more computing time is donated, the
more screening tasks can be completed.

The citizen-science dimension also creates educational opportunities. SiDock @home can help
explain that modern drug discovery is not only a laboratory activity. It also depends on molecular
data, computer models, algorithms, open software, and large-scale computation. For students and
the wider public, the project can therefore serve as an accessible example of computational health
research.

The “Ten Principles of Citizen Science” highlight genuine research outcomes, mutual benefit,
feedback, acknowledgement, and transparency [9]. These principles are highly relevant for volun-
teer computing, where long-term participation depends on trust, communication, recognition, and
a sense of shared purpose.

SiDock@home also has a strong open-science dimension. BOINC is an established open in-
frastructure for volunteer computing, and CmDock is an open-source docking program [1, 7]. Open
tools allow methods to be inspected, reused, improved, and adapted by other researchers. Open
science also supports trust, especially in health-related research, where methods, assumptions, and
limitations should be explained clearly.

The Central Technical Library at the University of Ljubljana (CTK) and the Slovenian citizen-
science network coordinated by CTK can support this participatory and open-science dimension
[10, 14]. Their role is not to develop docking methodology, but to help connect the project with
citizen-science practice, public communication, documentation, and institutional visibility.

6. Future perspectives

The future of SiDock @home should include both technical and social development. Technical
improvements remain important. Continued CmDock development, better workflow optimisation,
improved result summaries, and possible GPU support could increase the efficiency and scale of
the platform [2, 3, 4, 5]. However, the future potential of the project is broader than computing
speed.

One important direction is stronger communication with volunteers. Participants should re-
ceive understandable information about project goals, progress, results, and limitations. Short arti-
cles, infographics, online seminars, public summaries, and dashboards could make the project more
transparent and motivating. Communication should be treated as part of the research infrastructure,
not as an optional extra.

A second direction is education. SiDock@home can be used in university courses, micro-
MOOC:s, internships, and student hackathons. The ChEMoinformatics+ ecosystem is a natural
environment for such activities because it integrates chemoinformatics, molecular modelling, pro-
gramming, databases, statistics, and Al [12].

A third direction is broader stakeholder involvement. Researchers, clinicians, patients, public-
health experts, students, policy makers, industry partners, and citizen volunteers could help discuss
priorities, communication needs, ethical questions, and translational relevance. This fits well with
CS4Health and One Health initiatives [13, 11].
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In this broader vision, SiDock@home could develop from a volunteer-computing project into
a more participatory computational health platform. Citizens would still contribute computing
power, but the project could also support learning, dialogue, public engagement, and collaboration
across scientific and societal communities.

7. Limitations

Several limitations should be stated clearly. First, molecular docking is a prediction method,
not experimental proof. A good docking score does not guarantee biological activity, so docking
results require further computational checks and, where possible, experimental validation.

Second, volunteer computing requires careful quality control because computers differ in hard-
ware and reliability. Validation, replication, logging, and post-processing are therefore essential.

Third, long-term participation is not automatic. Volunteers need feedback, recognition, and
understandable information about the value of their contribution.

Finally, the success of large-scale virtual screening depends on what happens after screen-
ing. Scientific value comes from careful interpretation, chemical prioritisation, collaboration with
domain experts, and connection to possible experimental follow-up.

8. Conclusions

SiDock @home demonstrates that BOINC-based volunteer computing can support large-scale
virtual screening in medicinal chemistry. The project combines a near-billion-compound library, a
multi-target antiviral strategy, open-source docking software, and a workflow adapted to heteroge-
neous desktop computers. [2, 3, 5].

At the same time, SiDock@home is more than a technical screening platform. It shows that
citizen science in computational chemistry can be based on the donation of computing resources to
authentic research. Volunteers become contributors to a distributed scientific instrument.

For the CS4Health community, the project is therefore relevant as both a scientific and a social
example. It connects open software, public participation, computational health research, education,
and future stakeholder engagement. With continued development, SiDock@home could become
a useful model for open and participatory computational responses to future biomedical and One
Health challenges.
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