Oxford
Nanopore
Technologies

GENERATE ULTRA-RICH
DATA FOR ANSWERS
WITH IMPACT

Jonghwa Ahn, pPh.D

Senior Field Applications Scientist

Oxford Nanopore Technologies




Oxford Nanopore Technologies @

A UK-headquartered company with an international footprint

Global HQ:
R&D, Manufacturing,

Corporate, Operations

.

Team of >90

Americas o

°
Team of >190 Europe, Middle East,
Asia and India

Team of >1,000
® (>900 based in UK)

Global teams include Service and

support specialists, Sales teams,
scientific applications, Operations

© 2025 Oxford Nanopore Technologies plc. All rights reserved.
Oxford Nanopore Technologies products are not intended for use for health
assessment or to diagnose, treat, mitigate, cure, or prevent any disease or condition.


발표자 노트
프레젠테이션 노트
As of Jan 2025


Oxford Nanopore Technologies

Nanopore sequencing: An end-to-end platform

Comprehensive solutions for library preparation, sequencing and data analysis

Platform technology: Flexibility and control at every stage

Prepare Sequence Analyse
+/ Output optimised / Field devices v/ Accessible
v/ Speed optimised +/ Lab devices v/ Scalable
«/ Manual & Automated « Low & high « Versatile

output platforms
(low $ / test & low $ / Gb)
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발표자 노트
프레젠테이션 노트
Key things to present
Nanopore sequencing is an end-to-end platform that covers preparation, sequencing and analysis
We have products that fit each of these spaces, meaning you have maximum ability to control your experiments to arrive at the answers you need
The platform is flexible and scalable to achieve whatever you need to

Background
Nanopore sensing is a technology. With nanopore sequencing, we have deployed the sensing technology into a platform for DNA sequencing. The devices and flow cells allow us to access the platform at a particular scale.
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Nanopore sequencing: how it works

An adapted DNA/RNA strand is passed through a nanopore, an electrical signal is interpreted into sequence data
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Direct sequencing of

Richer information

PCR free, Read
no amplification bias length-agnostic
v v

Simpler workflows, Richer One platform for any

information including sample; see the true scope
epigenetics in your biology e.g. adaptive sampling
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Rapid results
Intelligent analyses

Real-time Chemistry on bespoke
analysis electronics
v v

Scalable, from small to large
formats Low-cost



발표자 노트
프레젠테이션 노트
Key things to present:
The platform is built around our core chemistry, made up of the nanopore, a motor enzyme, and the run conditions which allow us to detect the flow of current through the pore
The platform allows us to sequence DNA and RNA directly, without using PCR. The direct sequencing of molecules means base modifications are maintained in the data
The electrical read out of the current blockade means we can carry out real-time basecalling and analysis
We can read fragments of ANY length, we are not a long read technology!

Background
Now that you have seen how it works, what are the benefits? Since we are not synthesing but rather passing a molecule through a hole and reading disruption of the ionic current we do not have the same limitations as other platforms. 
-We can directly sequence  DNA or RNA without the need for PCR so there is no PCR amplification bias. You can still use PCR if needed. There is no GC bias or PCR bias
-Nanopore data is information rich. Using artificial intelligence in conjunction with this sequencing modality to generate highly accurate base calling for SNPS and indels to large structural rearrangements all with methylation 
-Nanopore is also read length agnostic; not only can we sequence any read length, we have just enabled short fragment mode which allows sequencing of DNA down to 20bp.  You can are no longer limited to long reads with nanopore. 
-lastly nanopore is fast all the information is available in real-time enabling a whole host of new applications such as adaptive sampling which will be talked about later. 
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Our vision is to enable the analysis of anything, by anyone, anywhere

Our mission: We empower people to explore and answer biological questions
with our transformative technology platform
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We continue to innovate for research —and lock down for applied/clinical uses

Q-Line

Beta Registration based ~ Open Early Released Locked down software & chemistry
Early Access Access Robust platforms
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The benefits of PCR-free sequencing

Avoid the limitations of short read technologies

Unrestricted read lengths

Sequence short to ultra-long reads
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발표자 노트
프레젠테이션 노트
Key things to present:
Because we can generate libraries without PCR, it makes our data much more valuable. Lack of PCR means no PCR bias, and unrestricted fragment lengths. 
The achievable read length spans 5 orders of magnitude! From reads as short as 20 bp to megabase-long reads. The Ultra-Long DNA sequencing kit allows for recovering and sequencing extremely long reads, essential for T2T de novo assembly
Because we can use native reads in sequencing, methylated bases are also captured in the signal – these can then all be combined together in one large analysis
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ONE sequencing platform

SNP & INDEL Methylation Structural Variation Phasing Assembly

Full
biology

From any
read length

..from 20 bases to over 4 million bases...

Theoretical max*

Full
biology

MinION GridION Prometh|ON

With nanopore

unique features Simple workflows Real-time analysis Upgrades included

*Theoretical max output when system is run for 72 hours at 400 bases / second. Outputs may vary according to library type, run conditions, etc.
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발표자 노트
프레젠테이션 노트
Key thing to present
Nanopore sequencing is a single platform with many many benefits – you can see all of your biology from this one platform, without having to use another device or a different technology
We have demonstrated read lengths from 20 bases to over 4 million bases, in a single read, using exactly the same chemistries and devices
Your range of devices and flow cells enables you to use the platform at the scale you require
Upgrades are included – be that software, chemistry, or device upgrades, they are covered when you use nanopore sequencing

Background
Really try to stress that both long and short reads come off exactly the same device, using the same chemistry. Unlike all other technologies we don’t need to sell people a different device to do short reads
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One core technology at any scale
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Devices

MinION Mk1D

PromethION 2 PromethION 2 PromethION 24
Solo Integrated

= compute on board


발표자 노트
프레젠테이션 노트
Key things to present
We have one core technology which we just scale up or down
Nanopores are arrayed into flow cells, these flow cells are then run on the different devices to get different throughput and total yields
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It starts with a flow cell

A single chemistry delivered across increasing number of nanopores

Min/ON

Output

Choose MinlON™

10-20 Gb of Ultra-long reads
Multiplex small genomes

Low-pass sequencing of larger genomes

C S K X

From $600
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Choose PromethION™

Generate hundreds of Gigabases of data

Sequence large genomes to high coverage

From $900



발표자 노트
프레젠테이션 노트
Key things to note
The chemistry is uniform, the only difference is number of pores. However, some scale of yield are more suited to some applications
MinION and PromethION suit applications requiring higher yields, with PromethION being reserved for sequencing or large genomes, such as plant and animal, including human

Background
Couple this slide with the flow cell slides from the MinION, GridION and PromthION master decks if you want to elaborate on suitable applications more
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MinlON™ Flow Cells MiniON
Flexible and versatile for multiple applications ==

N°. pores

512

15-35 Gb native gDNA reads
(read N50 ~25 kb)

Wash and re-use for
multiple successive libraries
with Flow Cell Wash Kit

Multiplexed sequencing of
up to 96 samples with PCR
or PCR-free barcoding

10-20 Gb ultra-long
native DNA reads
(>50 kb read N50)

Highly accurate full- Plus: direct methylation detection, direct

length plasmid RNA sequencing, read lengths from short
sequencing (20 bases) to ultra-long (>4 million bases), ...
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발표자 노트
프레젠테이션 노트
Key points to present
MinION flow cells can deliver impressive yield – Typically >10Gb and up to 50 Gbases at maximum – but this yield can be accessed and applied in a number of ways
You can deploy wash kits to wash and re-use the flow cells as well, to help you maximise the number of experiments you can run from the same flow cell
You can further utilise the available yield through multiplexing, with up to 96 barcodes available

Background
Plasmid sequencing is something we commonly get asked about, and is compatible with barcoding-  indeed, this is required to get the cheapest cost per sample. The wash kits are expansion packs that need purchasing. Don’t forget that all sequencing with nanopores makes use of exactly the same chemistry, so a library prepped for a MinION flow cell can also be run on a PromethION flow cell, if you were using the MinION for library QC for instance. You still get the potential to sequence native DNA as well, with modified base information included
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The MinlON™ Mk1D devices

Sequencing of anything,
anywhere by anyone in

real-time
Simple installation and operation Improved thermal regulation enables For small genomes, metagenomics,
with reproducible results reproducible results in ambient targeted sequencing, and more

temperature 10-35°C
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발표자 노트
프레젠테이션 노트
Key points to present
These are portable, pocket sized sequencers that have a typical output >10Gb and can produce up to 50 Gbases of data
The devices are plug and play and compatible with modern laptops via USB-C connection
You can get access to Mk1D as part of a pack from $4950
Mk1D has been demonstrated to perform robustly between ambient temperatures  of 10-35C (compared to Mk1B range of 18-25C) extending the possibilities for fully remote sequencing experiments.
These are ready for robust and routine sequencing, and have been proven throughout the world for over a decade
Ideal applications for MinION are focused around the expected output and therefore mostly focused on smaller genome workflows such as bacterial isolate situation and metagenomics. Large Genome applications still do exist however especially if using a PCR panel to amplify targeted regions ahead of sequencing.

Background
These are portable, you can take them out and about – laptop and power source dependent. 
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Mk1D IT specification

Important - Only USB-C ports are supported to connect your MinlON Mk1D to your computer. Exam p|e la ptops meeting spec
Ensure the computer you purchase has a USB-C port available. USB-A to USB-C adapters or (non exhaustive |iSt)

USB-A to USB-C cables are not supported. USB-A ports typically cannot deliver enough
power for the MinlON Mk1D and may compromise sequencing performance.

Component Windows, Linux macO$S

Operating system  Windows 10/11, Ubuntu 20.04/22.04 LTS macOS

Peripheral USB Type-C (USB 2.0 speeds or greater) USB Type-C (USB 2.0 speeds or greater)
Memory 16 GB or higher 16 GB or higher

GPU NVIDIA RTX 4070 or higher Apple M3 Max

CPU Intel or AMD Processor with at least 4 cores/8 threads Apple M3 Max

Storage 1TB SSD or greater 1TB SSD or greater

We recommend internal solid-state storage for MinKNOW installation as well as data
output/acquisition. Solid-state drives are much faster than traditional hard drives and are able
to keep up with the flow of data generated during a sequencing run.

i

Apple MacBook Pro 14” M3 Max

Benchmarked to run all different basecalling models of over a 72 hour run
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발표자 노트
프레젠테이션 노트
Please see the specification table for recommendations to pair a computer with the MinION Mk1D. The spec provides the required hardware to run all different possible basecalling methods (as of January 2025) and therefore the example laptops that meet the spec provided are strong options with a powerful internal GPU compute. As ever we recommend solid state hard drives due to the speed of data access and writing that this feature affords
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Thank you

Oxford Nanopore Technologies, the Wheel icon, AMPORE-TB, ElysION, EPI2ME,
Flongle, GridION, MinlON, MinKNOW, PromethlON, and TraxION are registered
trademarks or the subject of trademark applications of Oxford Nanopore
Technologies plc in various countries. Information contained herein may be
protected by patents or patents pending of Oxford Nanopore Technologies plc. All
other brands and names contained are the property of their respective owners.
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