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Problem statement

Deoxyribonucleic acid or short DNA, is the basis of how life works

Ancient DNA might reveal crucial information regarding past
civilizations, past diseases or even extinct spcecies

Ancient DNA is subject to contamination with modern DNA

Our aim: classify ancient and modern DNA

Four data representation and two learning approaches
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Computational approaches to DNA analysis

Challenge: find a comprehensive and robust representation for DNA.

One hot encoding

Images

Deep learning
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Methodology

DNA sequence: [A,C,G,T]

Four different DNA representations :

Nucleotides frequencies based
representation

P(s) = frequence(s)
l−sl+1

84 features

Figure: DNA representation: example
of features and their values for the
illustrative sequence ACTCGCTA.
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Methodology

TF-IDF based representation

TF − IDF (s) = frequence(s)
l−sl+1

∗ log k
n

Example of TF-IDF representation for
the sequence ACGGTAACGGTG
,considering the coprus
ACGGTAACGGTG,
TTGCCTGTGCATGA,
ACCGGTTCAACGTGCAAAACGCG-
CACCGC.
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Physical and chemical properties based representation

One hot encoding
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Methodology

Classification problem

Non linear models
Multi-layer Perceptron

2 hidden layers, ReLU, adaptive learning rate

Convolutional neural network

Figure: Model summary of the convolutional neural network
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Dataset

Matter collected from Capidava archaeological site

378.451 ancient sequences

115.218 modern sequences

MLP - k- folds cross validation, k=10

CNN - 66 % training, 33 % testing
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Results

Figure: Evaluation measures for the two supervised models and the considered
representations
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Conclusion

The aim was to find suitable representation and machine learning
models to the goal of distinguishing between ancient and modern
bacterial DNA

Obtained results are promising

Acquire more modern DNA sequences

Perform these experiments on other public dataset

Other approaches
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Thank you for your attention!
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