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Research interests

v Applied artificial intelligence
v Cheminformatics
v" Molecular biology
v' Structural biology

Features of the PhD program

The program will enable students to acquire skills in applying
data science and artificial intelligence to solve chemical problems
such as synthesis planning, drug and diagnostic molecule design,
modeling the properties of multicomponent systems, and
exploring chemical spaces to find molecular systems with a given
set of properties and activities.

List of the supervisor’s research
projects
(participation/supervision)

v" Generative design of RNA aptamers with high affinity for
small organic molecules

v Biopolymer knowledge graph for repurposing, property
prediction, and biosensor generation

v Hybrid approach based on Al and molecular dynamics for
generating first-in-class antibiotic biosensors based on cyclic
peptides

v" Transformer model for conditional generation of protein-
binding aptamers through knowledge transfer from the
antibody domain

v" Evolutionary optimization algorithm based on a meta-
regressor model for the design of highly effective chemically
modified miRNAs for gene knockdown

v" Generation of cell-penetrating peptides for targeted delivery
of drug molecules, taking into account cell line types

v' A physically informed full-cycle model for in silico design of
DNAzyme catalytic centers with increased activity

v A model for improving the quality of X-ray structural
analysis results for resolving difficult-to-crystallize protein
structures

v" Training of joint representations of proteins based on
chemical, spectral, and structural data

v" BILSTM-AE model with contrastive learning for the
formation of task-independent, stable, and interpretable
peptide embeddings

v" Insilico design of aptamers with high affinity and selectivity
for protein toxins in biological fluids

List of potential thesis topics

v" Physical informing of neural networks for modeling
biomacromolecules in conditions of insufficient quality data

v' Interpretable algorithms for the targeted design of biosensors
and therapeutic biomacromolecules

v" Development of transfer learning strategies for modeling rare
and poorly studied systems

v Reinforcement learning algorithms for optimizing the
properties and activities of biopolymers




v Development of versatile mathematical representations of
biomacromolecular systems
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Key IPs

v" Currently, IP is being registered for the SeQuant model
developed in the laboratory for the formation of stable
interpretable peptide embeddings

Supervisor’s specific
requirements

Personal presence

Participation in the life of the laboratory and the Center
Willingness and ability to supervise master's students
Commitment and competent time management

AN NN

Code of the subject area of the
PhD program

1.4.4 Physical Chemistry
1.4.5 Chemoinformatics




