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pancisiet tvavien 1 he Hamming Distribution

Punctuated Evolution

Bjarke Frost Nielsen - Temporal Hamming (or Levenshtein*) distribution:

PandemiX Center (Roskilde University) & TTGCTATTCATGCAGATCAL
Niels Bohr Institute (Univ. of TTGATATTCCTGCAGCTCAA
Copenhagen) TTGACATTCACGCAGCTCAA
TTGACACCTACGCAGCTCAZ Genomes sampled
TTGCTATTCTTGCAGATCAA .
sTTGATATTCATGCAGCTCAR in the same week
‘TTGACATTCACGCAGCTCAA
TGACACCTACGCAGCTCA
"ACCTACGCAG

PandemiX
The Hamming Distribution Pick random pair

Modelling Hamming
Dynamics

CCCTGTTGATATTCATGCAGC
CCCTGTTGCTATTCATGCAGA

Record pairwise Hamming distance:
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Reiterate to build up entire distribution
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PandemiX Programme:
[ femme brrbien - @9 Come up with a mechanistic model which captures data.

Modelling Hamming . . .
Dynamics ® Probe alternative explanations! Rule out, rule in, ...
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A o The Journal of Infectious Diseases
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Copenhagen)

e gm)‘ Yearlong COVID-19 Infection Reveals
(7 Within-Host Evolution of SARS-CoV-2
Pandemix in a Patient With B-Cell Depletion

The Hamming Distribution

Modelling Hamming N
IDyEnTES The NEW ENGLAND JOURNAL of MEDICINE

SARS-CoV-2 Variants in Patients with Immunosuppression

Lawrence Corey, M.D., Chris Beyrer, M.D., M.P.H., Myron S. Cohen, M.D.,
Nelson L. Michael, M.D., Ph.D., Trevor Bedford, Ph.D., and Morgane Rolland, Ph.D.

® Persistent infection in immunocompromised individuals
¢ 'Reverse zoonosis'? — Back/forth transition

® A 'hidden population’?
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Copenhagen) SARS-CoV-2 receptor binding constructed library of all
) domain (RBD) binds human amino acid mutations in
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T. N. Star, ..., J. D. Bloom.
lpteractive version: https://jbloomlab.github.io/SARS-CoV-2-RBD_DMS/
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A hidden population? Probably not.
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Population 2

- Diversity in population 2
increases by neutral drift
(no higher-fitness variant
arises in population 2 until
the two populations are
combined)

- Populations put into contact,

drop in diversity as fitter
variant from population 1
takes over.
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Across populations

CULTY OF SCIENCE

- In the time between the fitter
variant arises in pop. 1 and

the two populations are put into
contact, apparent co-existence
is observed if sequences from
both populations are pooled.
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Bjarke Frost Nielsen Time-dependent Hamming heatmap Hamming heatmap, distance to origin
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e Saltations in SARS-CoV-2

® Prolonged infections + epistasis a plausible explanation

PandemiX
The Hamming Distribution

Modelling Hamming ® A ’hidden’ population (unsequenced, cryptic transmission) seems unlikely

Dynamics

More generally: Two types of temporal Hamming distributions (rooted and
unrooted) are useful tools!
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Hamming dist. rooted in Omicron BA.2
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