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Kromek Biosequencer

A fully automated and portable field-based sequencing
solution for non-experts to conduct microbiome studies

The Need

Results of environmental microbiome studies depend on the quality of sample collection,
storage and sample shipment. Standardisation of sample processing and reducing sample
handling should improve the outcome of studies. We are developing a novel fully automated
and autonomous biodetector (Kromek Biosequencer) that detects pathogens (viral and
bacterial) based on long read sequencing. Different sample type inputs and a modular
system design will give flexibility and scalability to field-based microbiome studies.

The Concept

Our 3-hour end-to-end sample processing pipeline consists of sampling, wet lab
processing, and data analysis. The Kromek Biosequencer collects air via a wide area air
sampler, concentrates the air and collects viral and bacterial pathogens in a liquid phase.
We are currently developing wastewater, swabs, filters and powder as additional sample
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The air collector module is a high airflow air sampler that collects 4800 L/min of particles
In the respirable size range (1 — 10 pum) directly into liquid. Our proprietary software allows
two different bioinformatics approaches. Either a fast alignment-based identification to
species level or a longer analysis based on artificial intelligence and machine learning to
identify characteristics of novel pathogens and their relation to known organisms.

The automated modular Wet Lab Process

The automated wet lab consists of:

e [he concentration module, that concentrates the biological matter and separates
pbacteria and viruses

e The lysis module that lyses the bacterial matter

e [he nucleic acid extraction and preparation unit, that extracts, amplifies and prepares
the DNA library for sequencing. It is able to process both DNA and RNA

e [he sequencing module, consisting of sequence-library loader and sequencer which
loads the DNA library and performs the long-read sequencing

e [he modular workflow can be adapted to microbiome specific protocols
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The nucleic acid preparation module
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We have developed a DNA processing pipeline which consists of a rapid amplification
protocol that can amplify DNA in 20 minutes (A). We also demonstrate the development
of a rapid viral identification protocol (B & C). It is able to identify a sample of 5 DNA and
RNA viruses on a laboratory run of the protocol.

Bioinformatics and data analysis
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We have developed a bioinformatics analysis
pipeline that is able to process 50,000 reads from
a complex environmental sample in under 20
minutes post sequencing and can process multiple
samples in parallel. It has a low predicted false
positive rate (FPR) and a high probability of ID.

We are looking for microbiome studies to support

Comparative studies of processing and analysis directly in the field versus later in the
laboratory.

Studies of agriculture (animals and plants) or environmental microbiomes might be
best suited.

Possible Research Questions

e Sample conservation, storage, transport, and delayed sample preparation on results
vsS measuring fresh sample in the field. In addition, rate of misidentified or mixed-up
samples in both settings

e Sampling methodology. Biosequencer gives fast results while being on site. These
results can inform the ongoing sampling strategy and might improve the sample
representation included in the study

e Scalability. Expert users performing manual NGS in the field versus ‘citizen scientists’
using Kromek’s Biosequencer

e Adaptation of specific microbiome research laboratory bench protocols and manual
or automated workflows onto the Kromek Biosequencer

Want to find out more? Use the QR code to get in touch, or download a digital copy of this poster.

Alternatively, call or text conference delegate Jamie Marsay, Head of Biotechnology, today on 07557 596066 to discuss our technology further.




