3D point clouds or 3D meshes are data structures used in many fields well known by large audience (robotics, 3D reconstruction, games, autonomous navigation...) to model surfaces or volumes. Such 3D representations can also be relevant in chemistry to describe molecules although they were not the most used so far 1 . SENSAAS (SENsitive Surface As A Shape) is a shape-based alignment software using 3D pointbased representation of the van der Waals surface 2 . SENSAAS is an original tool that combines methods dedicated to 3D registration 3 , initially developed for the fusion of 3D point clouds collected by devices such as depth cameras or LiDAR scanners.

-The code and documentation are available on GitHub 6 .

-Tutorials for installation and use are available on YouTube 7 .

-A demo is available at https://chemoinfo.ipmc.cnrs.fr/SENSAAS

We also showed that SENSAAS is able to identify local similarities.

SENSAAS possesses sub-matching properties which allow to align substructures or small fragments on a large molecule.

In the following example, three distinct alignments of a tetrazole fragment on the drug Valsartan are displayed: * score (gfit+hfit) ranges between 0 (not aligned) and 2 (perfect matching) SENSAAS ShaEP SHAFTS

Self-matching Biosisosteric matching Geometry-only matching

To assess the efficiency of SENSAAS, we tested its ability to reproduce the superimposition of X-ray structures of the benchmarking AstraZeneca (AZ) data set and, compared its results with those generated by the two shapealignment approaches ShaEP 4 and SHAFTS 5 . These comparisons showed that SENSAAS is as accurate as reference methods but, it generates more accurate alignments in the first precision interval (RMSD 

  two molecules that we want to superimpose in order to find similarities. SENSAAS gives a transformation matrix as output, leading to the 3D alignment of the Source molecule on the Target molecule (which is kept fixed). The general idea is to align surface representations of the two molecules, to then compute a similarity score.The last step results into a final transformation matrix (rotation + translation), that is applied to the Source molecule to get the final alignment of 3D graphs. In parallel, fitness scores similar to Tversky coefficients are proposed to evaluate the embedding of a point cloud into another one.Fitness scores of Source: gfit = 0.92 hfit = 0.74 gfit+hfit=1.66 label 1 {H,Cl,Br,I} label 2 {N,O,S,H(NH/OH),F} label 3 relevant contribution to shape-based alignment methods, especially in the field of lead optimization where scaffold hopping and bioisosteric replacement properties of a method are out of importance to identify promising compounds.

Number of molecules with RM SD <= 2A: SENSAAS=1304 (89%) ShaEP=1305 (89%) SHAFTS=1278 (87%)