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Ligand placement based on prior structures: the guided ligand-replacement
method

Klei, Herbert E ; Moriarty, Nigel W &; Echols, Nathaniel; Terwilliger, Thomas C; Baldwin, Eric T
[&: et al. Acta Crystallographica Section D 70.1 (Jan 1, 2014): 134-143.
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E Abstract (summary) Translate

The process of iterative structure-based drug design involves the X-ray crystal structure determination of
upwards of 100 ligands with the same general scaffold (i.e. chemotype) complexed with very similar, if not
identical, protein targets. In conjunction with insights from computational models and assays, this collection of
crystal structures is analyzed to improve potency, to achieve better selectivity and to reduce liabilities such as
absorption, distribution, metabolism, excretion and toxicology. Current methods for modeling ligands into
electron-density maps typically do not utilize information on how similar ligands bound in related structures.
Even if the electron density is of sufficient gquality and resolution to allow de nove placement, the process can
take considerable time as the size, complexity and torsional degrees of freedom of the ligands increase. A new
module, Guided Ligand Replacement (GLR), was developed in Phenix to increase the ease and success rate of
ligand placement when prior protein-ligand complexes are available. At the heart of GLR is an algorithm based
on graph theory that associates atoms in the target ligand with analogous atoms in the reference ligand.
Based on this correspondence, a set of coordinates is generated for the target ligand. GLR is especially useful
in two situations: (i) modeling a series of large, flexible, complicated or macrocyclic ligands in successive
structures and (i) modeling ligands as part of a refinement pipeline that can automatically select a reference
structure. Even in those cases for which no reference structure is available, if there are multiple copies of the
bound ligand per asymmetric unit GLR offers an efficient way to complete the model after the first ligand has
been placed. In all of these applications, GLR leverages prior knowledge from earlier structures to facilitate
ligand placement in the current structure.
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" Proquest Materials Research Professional is a ‘meta-product’; it brings together multiple databases under a single search interface. All the fields listed
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Issue ISS iss(1) Also searchable via the Look Up Citation tool.
Journal names only. For complete Publication name
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d" Displays in Publication title. Also searchable via the Look
Journal title Up Citation tool for Publication name.
LA The language in which the document was originally
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Patent publication country PC pc(us) Displays in Patent information
Patent publication number PN pn(us7249222) Patent publication number
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3 Click the “Field codes” hyperlink at the top right of the Advanced Search page. Click “Search syntax and field codes”, then click on “FDB command” to get a
list of database names and codes that can be searched with FDB.
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Also searchable using two-letter codes.

Subject SuU su(algorithms)

uD ud(>20121231) The date(s) the record was loaded as a result of an update
Updates ud(20130101-20130630) provided by the supplier.
Volume VO vo(70)

Search tools

Field codes are used to search document fields, as shown in the sample document. Field codes may be used in searches
entered on the Basic Search, Advanced Search, and Command Line search pages. Limit options, Look up lists, and
“Narrow results by” filters tools are available for searching. Some data can be searched using more than one tool.

Limit options

Limit options are quick and easy ways of searching certain common concepts. Check boxes are available for:
Peer reviewed

Short lists of choices are available for:

Source type, Document type and Language

Date limiters are available in which you can select single dates or ranges for date of publication and updated.

Lookup lists

You can browse the contents of certain fields by using Look Up lists in the fields drop-down for:

Author, Classification, Publication title, Subject

“Narrow Results By” filters

When results of a search are presented, the results display is accompanied by a list of “Narrow results by” options shown on
the right-hand panel. Click on any of these options and you will see a ranked list showing the most frequently occurring terms
in your results. Click on the term to apply it to (“narrow”) your search results. Narrow results by filters in this database include:

Peer reviewed, Source type, Publication title, Document type, Author, Subject, Classification, Language, Database,
Publication date.

Look up citation

If you need to trace a particular bibliographic reference, use the Look Up Citation feature. Find a link to this toward the top left
of the Advanced Search page, or in the drop list under Advanced on any search form; click this and you will go to a page
where you can enter any known details of the citation, including: Document title, Author, Publication title, ISSN, ISBN, Volume,
Issue, Page, Publication date, DOI.
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