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Introduction
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Motivation: A variety of software tools and components exists for compound analyses and
drug discovery research, including tools for ligand- and structure-based in silico screenings.
Certain processes have to be executed sequentially (pipelines) on sets containing up to
several million compounds. Reformatting of data at tools' interfaces is frequently inevitable.
For large projects, a collaboration management for researchers working on the same
workflow is necessary. Workflows have to be repeatable and traceable and should be

implemented workflows.

executable without programming or computer skills.

Results: We used Galaxy (http://galaxy.psu.edu), a well-established workflow management
system, to integrate a toolbox for pharmaceutical researchers. It contains predefined software
components allowing for the use of ready-to-use pipelines as well as the creation of new
pipelines for drug discovery. The capabilities of the toolbox are demonstrated by a case study
including a high-throughput (HT) docking experiment based on the results of one of the
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Methods and Results
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Existing and newly developed tools were
integrated into a local Galaxy workflow
management system. A pipeline was set up
enabling researchers to build focused
libraries based on drugs' target protein
sequences (Fig. 1).
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Fig. 1. Example of a Galaxy Drug Discovery Pipeline.

5. For each found compound
* physico-chemical properties are computed

(e.g. number of hydrogen-bond donors and
acceptors, number of rotatable bonds,
octanol/water coefficient, and polar
surfaces) and

* canonical representations (e.g. SMILES,

InChl) are assigned.

6./8. Compounds can be filtered using sets 7. Based on attributes of the input molecules
(e.g. fingerprints), similarity searches on
molecule databases are
performed in parallel. Resulting datasets are
combined and duplicates are
Options for analyses and manual

of physico-chemical
defined filtering rules like
* Lipinski's Rule of Five,
* |lead-like properties [2],
* drug-like properties [3],
* fragment-like properties [4], and
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Fig. 2. Docking scores obtained for the different structural clusters
identified among the best 500 ranked results. Several novel scaffolds

with predicted high affinity for the receptor were identified.

The RefSeq database was queried for closely
homologs. Via text-mining, 480 compounds were identified
which are mentioned in abstracts also referencing the
homologs. 275 compounds complied with Lipinski's rules.
Filtered compounds were used for similarity searches in several
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Future Prospects and Availability
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For the near future, the creation of new ready-to-use workflows is planned. Filtering tools based
on statistical learning approaches will be implemented. Subsequently, their application to drug
discovery tasks will be investigated. Additional software for protein-ligand docking will be
iIncluded into the toolbox. The Galaxy Drug Discovery Pipelines toolbox is available via internet

for third parties on request.
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Case Study
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6 B-lactamase enzymes account for the resistance to current life- small molecule databases. 6,630 unique compounds were
' ! ' ' ' ' ' ® saving B-lactam antibiotics (e.g. penicillins, cephalosporins).  identified, prepared, and docked on the binding pocket of the
. l ! ' s Thus, the development of antibiotic-accompanying inhibitors for  target E. cloacae [3-lactamase using Glide (Schrodinger Inc.).
= ] : . & s I . ' 7 those enzymes that enable the drugs to reach the therapeutic ~ After performing HT docking on the identified compounds and
B0 : . ¢ / target is of major interest in antibiotic research [5]. The B- rescoring of the resulting poses, the best ranked 500 results
E-m_ : N lactamase sequence of E. cloacae, an organism responsible for  were selected and clustered by structural similarity (Fig. 2).
S | : " 0 ° many nosocomial infections with high mortality [6,7], was used  Cephalosporins are the preferred substrate of class C f3-
Q-1 . \ ey . : :
N . O\N%) j:(i to a.nalyse. the capab|I|t|e§ of our workflow preceding HT Iactamqses [5]. A cep_halosporln an_alog blc_:yclo_ .scaffolld
. _'\ docking on its crystallographic structure. containing a less constrained y-lactam ring was identified. This
3] ) Rl\N\;‘“‘hl - ° s The [(-lactamase sequence was used as the pipeline's input. ring has been recently proposed as a novel reversible [3-
R b related

lactamase inhibitor [8].

Compounds identified in the present HT docking approach will
be further analysed and candidates will be selected for
experimental validation to assess their in vitro activity.
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