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Introduction

 Time is of critical importance when identifying pathogens in acute 

infectious disease.

 In some critical conditions, such as bacteremia, starting antibiotic 

administration within 1 hour is highly recommended.

 Initial choice of antibiotic is usually empirical.

 Establishing systems for rapid microorganism identification via 

metagenomics sequencing seems pertinent and practical, especially 

for clinical use, to facilitate appropriate initial antibiotic treatment.
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 Most currently available, next-generation sequencing (NGS) technologies 

are not designed for the rapid acquisition of sequence data.

 NGS obtain huge amounts of nucleotide sequence data, but require days 

to weeks to complete.

 However, a portable USB sequencer MinION (Oxford, UK) produces 

nucleotide sequence data sequentially, enabling real-time metagenomic

analysis. 

 Moreover, MinION has further advantages including simple sample 

preparation, portability, rapid, and being relatively inexpensive.
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 MinION’s rapid library preparation protocol was also released in May 2016, 

which enables 10-min library preparation from DNA to bacterial 

identification. 

 This protocol only reads the template strand of double-stranded DNA (1D 

sequencing), and was initially considered to be of relatively low quality.

 In contrast, the original library preparation protocol produced data from 

both strands (2D sequencing), but required 90 min for library preparation.

 This novel NGS sequencing technology is increasingly being used for 

detecting pathogens in bacterial infections.
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Procedure
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MinION
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DNA: nanopore sequencing
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PGM
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Centrifuge analysis

 The BLAST-based search portion of classification analysis is time-consuming, 

even when using computer clusters. 

 To reduce the computational time required for species detection, we tested a 

newly developed species classification suite, Centrifuge. 

 Centrifuge is a novel microbial classification software that enables rapid and 

accurate identification of species, and can even be run on laptop computers. 

 Rapid analysis using Centrifuge on a laptop computer enables us to determine 

major bacterial lineages within 2 hours, even in a small laboratory 

environment.
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Rapid 1D sequencing and analysis for pleural effusion 

derived DNA

 Finally, to examine whether this rapid sequencing protocol is applicable to 

clinical samples, we sequenced the total DNA samples extracted from the 

pleural effusion of a patient with empyema, in which microbiological 

examination identified the Streptococcus anginosus group and unculturable

Gram-negative rods. 

 We compared sequencing results between IonPGM sequencing and MinION

rapid 1D sequencing. 

 All sequencing methods showed Prevotella as the major taxon in the pleural 

effusion from this patient.
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Discussion

 Performing rapid, on-site sequencing of clinical samples containing 

pathogenic bacteria for determining a first choice antibiotic regime would 

prove incredibly informative. 

 Although our study is still in trial stages, it provides preliminary evidence 

that the species composition of a mock bacterial community can be 

successfully detected within 2 hours using MinION sequencing and data 

analysis on laptop computers. 

 Centrifuge is very rapid, and could detect all the bacteria in our samples at 

the genus level; however, as our study revealed, it may misclassify some 

bacteria at the species level. 
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Conclusions

 Our results suggest that the 2-hour rapid determination of bacterial 

composition using a MinION sequencer and laptop computer is 

feasible, and that the system and the protocol presented in this study 

may be applicable to clinical use as a diagnostic support tool in 

hospitals or small laboratories in the near future. 
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