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ALEPH to work with folds

Accurately analyse small

fragments: annotation of 15— 1%3%
secondary and tertfiary structure N :

through geometrical descriptors
encoded in networks.
Decomposition in local folds:
community clustering to find | ér e

compact subfolds.

Library generation: fragment

based libraries for ab inifio _

. « Python 3 + PySide2 + WebNGL
phdsmg . « Program is available through
Superposition of small, oip (pip install aleph)
discontinuous fragments: graph Itk

: main program that can run R
matching. from command line. et

Medina et al. Acta Cryst. (2020). D76, 193-208
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An edge is a 3d rel. between two vertices
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Generating a fragment based
library

INPUT OUTPUT

« Superposed
« Template o Clustered
« Database  Annotated
 Library

Intermediate
database to
enhance and speed
up fold retrieval




Comparing siructures




Comparing two structures: edge product graph

Gp=(E+E2; E1"Eo)
W(E;*Ep)= {d(e).e,)}



Comparing two structures: superposition
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Structure decomposition

Cluster secondary structure
elements into compact rigid
Qroups.

The new PHASER gyre/gimble
refinement locally refine rigid

groups at the correct position.
McCoy, A. J., et al (2018) Acta Cryst D74, 279-289

Modularity score: maximize the
INtra-group connections while

minimizing the inter-group ones.
Clauset et al. Phys Rev E 70, 066111 (2004)

Homogeneity score: help to
distribute the number of elements
uniformly among groups.

Modularity Score (q) is the fraction of the
edges that fall within the given groups minus
the expected fraction if edges were
distributed af random
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Homogeneity Score

Penalize clustering resulting in groups
with different cardinalifies.
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PACK BETA SHEET ON:
Beta Sheet are favored to
form independent clusters

_

s PDB: 1YGS

DEHYDROGENASE/
REDUCTASE

ARCIMBOLDO_SHREDDER cuts models from templates thus annotated, which
are also used with PHASER Gyre/Gimble functions for rigid group refinement.

Millan, Sammito et al. Acta D74(4) pp.290-304 (2018)



Hierarchical decomposition
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A hierarchical clustering \‘ ~ 9 { . /
allows to schematically \9

describe relations among , .
subfolds. " PDBID: TM99

The meta information retrieved can be used to
establish a signature (fingerprint) for any
structure that can be stored in databases.







Conclusions:

ALEPH is a bioinformatics tool to
generate models for MR
optimizing user conftrol.

Annotafion mode is meant to
classity secondary and tertfiary
stfructure with different degrees of
abstraction.

Decomposition mode is useful to
discover local groups of compact
folds

Library generation mode creates
fragment based models for MR.
Superposition mode is to identify
fragment based models in the
final target structure.
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