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Abstract: Proteins are building blocks of life, playing many crucial
roles within organisms, such as catalysing chemical reactions, co
ordinating signal pathway and providing structural support to cel
ls. Automated function prediction (AFP) of proteins is thus of gre
at significance in biology.

AFP can be regarded as a problem of the large-scale multi-label classification where a p
rotein can be associated with multiple gene ontology terms as its labels. To boost the dev
elopment of effective and efficient AFP, Critical Assessment of Functional Annotation (CA
FA) has been held four times to date: CAFAL in 2010-2011, CAFA2 in 2013-2014, CAFA3
in 2015-2016 and CAFA4 in 20192020 (under evaluation). In this talk, | will introduce the
state-of-the-art methods in large-scale AFP, as well as our recent progress in this topic,
such as GOLabeler, NetGO and DeepGraphGO.
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LM E: Structure-Based Generative Models

for de novo Drug Design

Abstract: Recently, deep generative models for molecular graphs
are gaining more and more attention in the field of de novo dru

g design. A variety of models have been developed to generate

topological structures of drug-like molecules, but explorations in
generating three-dimensional structures are still limited. Existing

methods have either focused on low molecular weight compoun
ds without considering drug-likeness or generate 3D structures indirectly using atom den
sity maps. In this work, we introduce Ligand Neural Network (L-Net), a novel graph gener
ative model for designing drug-like molecules with high-quality 3D structures. L-Net dire
ctly outputs the topological and 3D structure of molecules (including hydrogen atoms), wi
thout the need for additional atom placement or bond order inference algorithm. The arc
hitecture of L-Net is specifically optimized for drug-like molecules, and a set of metrics is
assembled to comprehensively evaluate its performance. The results show that L-Net is ¢
apable of generating chemically correct, conformationally valid molecules with high drug

-likeness. Finally, to demonstrate its potential in structure-based molecular design, we co
mbine L-Net with MCTS and test its ability to generate potential inhibitors targeting ABL1
kinase.
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