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Background 1/2

Viruses are made from genetic material and a shell

lon Channel

\¢
v § o

Neuraminidase

Lipid Envelope {Sialidase)

Aalto-yliopisto . .
A Perustieteiden .ysteemlanalyysm

korkeakoulu laboratorio



Background 2/2

« Genetic material determines properties of viruses
« Understanding mutations means understanding viruses

« Stochastic models have been used for
— analyzing structures of viruses
— predicting mutations of viruses

Perustieteiden laboratorio
korkeakoulu —

A Aalto-yliopisto lvsteemianalyysin



Aims 1/2

* Create a Hidden Markov Models for predicting mutations

« These models are trained with the genomes of a virus
family
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Aims 2/2

« Use the Hidden Markov Models to analyze how common
different mutations are

e Study transmission and emission matrices in order to
understand patterns in viruses
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Methods and tools

« Matlab

* The training data is obtained from National Center for
Biotechnology Information Nucleotide

 Information criteria and Cross-validation
— Used for evaluating how useful the trained models are
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Limitations

« Convergence of the Baum-Welch algorithm

« The training of the models can be computationally
Intensive
— Limits how many states the models can have
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Timetable

 Research 1.7.2021 — 5.8.2021

e Writing 6.8.2021 — 10.9.2021

* Proofreading 11.9.2021 — 1.11.2021

* Introductory presentation 22.10.2021

* Final presentation of results 2.12.2021
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