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Abstract

Clinical pathogen sequencing has significant potential to drive informed treatment of patients with unknown
bacterial infection. However, the lack of rapid sequencing technologies with concomitant analysis has impeded
clinical adoption in infection diagnosis. The recently released Oxford Nanopore MinION platform presents the
ability to sequence DNA in real-time, opening immense potential to shorten the time from DNA to answers.
However, there is still a lack of adequate bioinformatics software to take full advantage of this feature. Here,
we present a bioinformatics pipeline for identification of pathogens and antibiotic resistance profile off the
MinION sequencer in real-time. At the core of the pipeline, we developed three streaming algorithms for
species typing, strain typing and antibiotic resistance profile identification. Using three Klebsiella pneumoniae
samples, we demonstrate that our pipeline can identify bacterial species and strain information within 30
minutes of sequencing time, initial drug-resistance profiles within two hours, and complete resistance profiles
within 12 hours. We also show that our pipeline can process XXX times the current throughput of the
MinION, in preparation of future higher throughput platforms. We anticipate these devices and associated
analysis methods will become useful clinical tools to guide appropriate therapy in time-critical clinical
presentations such as bacteraemia and sepsis.
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note the importance of considering the tails of the ex-
tinction time Tx in studies of escape dynamics. We will
first consider the expected resistant population at vTx
for some v > 0, (and temporarily assume α = 0)

E
[
Z1(vTx)

]
= E

[
µTx

∫ v∧1

0

Z0(uTx) exp
(
λ1Tx(v − u)

)
du

]
.

If we assume that sensitive cells follow a deterministic
decay Z0(t) = xeλ0t and approximate their extinction
time as Tx ≈ − 1

λ0
log x, then we can heuristically esti-

mate the expected value as
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Thus we observe that this expected value is finite for
all v > 0 (also see [1, 2, 3, 4, 5]).
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