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Storing information in DNA

Excellent longevity & Information density

2 / 16



3 / 16



Storing information in DNA

Excellent longevity & Information density

But expensive and slow
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DNA storage system
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DNA synthesis
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Errors in DNA storage

Loss of sequences

Substitution errors: ‘ATA’ → ‘CTA’

Deletion and insertion errors: ‘ATA’ → ‘ACTA’
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Errors in molecules
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1/ Correcting for lost sequences

Encode with optimal erasure code
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Theorem (H., Shomorony, Ramchandran, Tse, 2017)
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2/ Encoding+decoding if few errors in sequences
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Light directed synthesis induces huge errors

Only one in 107 sequences is error free

Impossible to correct this with an inner code only

11 / 16



3/ Encoding+decoding if many errors in molecules

* We use locality-sensitive hashing based clustering (Haveliwala et al., 2000); see also

Rashtchian et al., 2017 “Clustering Billions of Reads for DNA Data Storage” for an

efficient clustering algorithm).
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Summary

Reliably storage with extremely noisy synthesis is possible

Codes and algorithms enable shifting costs and working with
noisy synthesis or sequencing
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Long term information storage

Information theory

Chemistry

Prof. Robert Grass
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