N

HAL

open science

Automatic Molecular Tour Creation: a Study

Vincent Larroque, Maxime Maria, Stéphane Mérillou, Matthieu Montes

» To cite this version:

Vincent Larroque, Maxime Maria, Stéphane Mérillou, Matthieu Montes. Automatic Molecular Tour
Creation: a Study. 44th Annual Conference of the European Association for Computer Graphics
(Eurographics 2023), May 2023, Saarbriicken, Germany. The Eurographics Association, Eurographics
2023 - Posters, pp.7-8, 2023, 10.2312/egp.20231024 . hal-04225143

HAL Id: hal-04225143
https://hal.science/hal-04225143
Submitted on 18 Dec 2023

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.


https://hal.science/hal-04225143
https://hal.archives-ouvertes.fr

Automatic molecular tour creation: a study

~Vincent Larroque’, Maxime Maria', Stéphane Mérillou', Matthieu Montes?®
_~ ' Laboratoire XLIM, UMR CNRS 7252, Université de Limoges, France
2: GBCM - Laboratoire Génomique, Bioinformatique et Chimie Moléculaire, EA7528,

Conservatoire National des Arts et Métiers, Hésam Université, France .

i METHODOLOGY

« Computer simulations are essential for progress ~ The goal is to find the best viewpoints around a molecule: To build a molecular tour we use the projection of the
in drug design. For example, they allow rapid  we must, at first, select the candidate viewpoints around icosahedron vertices containing the scores on an image
selection of potential drug candidates, according  it. To do so, we use the recursive discretization of an to create a heatmap. This heatmap can be projected back
to their inhibitory effect on the target. ~ icosahedron, as shown in figure 2.a, to select regularly onto a sphere to create the viewpoint sphere (figure 2.b)

, , ~ spaced points around the molecule. or to get the score for any point on it.

* Biochemists all over the world use molecular o camera s placed on each of these points, looking at Researchers can visualize zones of interest using the
visualization ~software to explore molecular b0 molecule center, to compute an image. This image will viewpoint sphere itself, which are represented in blue (low
systems with millions of atoms in real-time. ~ then be analyzed by several metrics to compute a score score) and red (high score).

. Molecules can be represented in various ways as  based on its various visible properties. Finally, this score The molecular tour is created by filtering the extrema of
described in Kozlikova et al. [KKF*17] overview of  allows us to choose the best viewpoints, which have the icosahedron giving us a list of points. The camera will
molecular visualization and must be considered  either the lowest or highest scores. Metrics are defined as be moving between each point using a Catmull-lRom
when looking for interesting features. ~ VQ) = F,(v) where VQ(v) is the quality score of a spline, revealing interesting viewpoints along the way

. , ~viewpoint v computed with the E,, (v) metric function. (figure 2.c).

« The geometric complexity of molecules makes

exploration difficult, even for experts: we aim to |

provide a tool that will help the preliminary study
of molecules by automatically creating a tour of
the interesting viewpoints around it.

« Viewpoint selection for molecular visualization
has been discussed in three specific papers: o
- Vazquez et al. [VFSLO6] proposed an g U4 b. c.
information theory-based method to select Figure 2: Pipeline of the molecular tour creation. (a) the icosahedron used to select viewpoints. (b) the corresponding
viewpoints of molecules. viewpoint sphere. (c) the created molecular tour path.
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domain experts to train a non-linear classifier to
search for interesting viewpoints. M RESULTS
- Heinrich et al. [HVH*16] expended [VFSLO6] for
another molecular representation and provideda  We conducted a preliminary study with 10 Viewpoint Entropy [VFSLO6] I0.05
study about viewpoint preferences. - molecules on the ability of metrics to
» Vazquez and Heinrich defined two types of good 9etect ”a geometric - configuration: the -0.05. Viewpoint Mutual Information [FSG09]
viewpoints: tunnel”. Our rgsults have shown that the
- A viewpoint showing a lot of atoms and bonds, ~ Melecule touris able, for most measures, Silhouette Length [PPB*05] -0 3
exposing most of the molecule (figure 1, down). ~ © show both a viewpoint exposing most |
- A viewpoint showing a geometrical configuration ~ ©f the molecule and a “tunnel” exposing | )
of the molecule (figure 1, up). wewpqmt. F{gure 3.b shows the resultmg Silhouette Entropy [PPB*05] -0.25
~ Dbest viewpoint for a molecule. The metric o
» Due to limited research specific to molecular  used was the viewpoint entropy [VFSLO6] —0.38_ Maximum Depth [SLF*11]
visualization, our work consisted in finding and  with an icosahedron of 642 vertices.
adapting general methods based on the surveys  Figures 3.b-1 and 3.b-3, of low scores, are JoL L
of Secord [SFL*11] and Bonaventura [BFS*18]. exgposing the geometric configuration '0’55_ Depth pistributipn [SLF11]
o 1 ~ tunnel” while the ‘high scores ‘in ;5 93 06 04 02 00 02 04 06 08 10
A Ay figures 3.b-2 and 3.b-4 are viewpoints Ei 4 Precision of . 1t qualit i -
e g b 3 exposing most atoms of the molecule. igure 4: Precision of some viewpoint quality metrics.
- S\ Our study also showed that most metrics are unreliable: figure 4 features a plot of the precision of some measures. The
&5, 5 precision is calculated as the ability of a measure to reliably detect the “tunnel” geometrical configuration either on its
oo tuv | highest (red) or lowest score (blue) or not at all. Precision goes from reliable (+7) to unreliable or unable to detect the
t * feature at all (0).
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Alignement [VFSL06] Tunnel [HVH*16]

Figure 1: Examples of molecular configurations (up)
and another view of the same molecule (down).

CONCLUSION

Our preliminary study exposes that our tool can
generate molecular tours of interesting points of
view around the molecule but cannot find specific
geometrical configurations when requested. A larger
study could provide more insight into our tool’s true
capabilities, but it is certain that new metrics
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