& Raman Assisted
Microfluidic Cell Sorting
Unit enables the sorting
and characterization of
cells from a target
population of interest for
downstream cultivation.

Location Wageningen University & Research

Features high-throughput cultivation, single-cell based,
microfluidic cell sorting, microbioreactor unit,
high throughput sample processing unit,
anaerobic cultivation

Contact person Prof. Dr. Hauke Smidt Raman Assisted Microfluidic
Cell Sorting Unit

The system is composed of four main units: Raman microscope,

optical tweezers, microfluidics cell sorter & single cell cultivation.
The Biodiscovery Platform allows for investigation and isolation of

yet unknown microorganisms. Subsequently, these can be used as  Single cells are trapped while flowing through a microfluidic device
building blocks for defined communities. The platform is geared  ysing integrated optical tweezers. Raman interrogation determines

towards strictly anaerobic microorganisms but is universally  \whether the cell has a characteristic of interest (e.g., isotopic
applicable. The infrastructure of the Biodiscovery Platform enables  |apelling) to sort or discard. Individual cells can be characterized

cultivation at scales ranging from single-cell level to 2 ml 554 sorted on the basis of their metabolic functions and genetic
bioreactors. identity within a complex microbial community.

Using the Biodiscovery Platform, sorted single cells can be
cultured for downstream analyses.

@ Microbioreactor Unit for the , , ,
nitial screening of natural & ﬂUsmg a MicroWriter ML3 Pro, an advanced bench-top

defined mixed communities. Can photolithography system that allows precision patterning in
also be used for culturing strict applications such as microfluidics, MEMS, and advanced micro-
anaerobes. optical devices, we can generate microfluidic chips with minimum
Can be operated in batch and fed- feature sizes of 0.6 pm, with an optional resolution of 0.4 pm, at

. . very high writing speed.
batch modes with constant, linear, y g J 5P

exponential, and pulse feeding This makes it an ideal choice for rapid prototyping and complex
options under oxic and anoxic designs for downstream single-cell cultivation, phenotyping and
conditions. genotyping.

Temperature (10 - 50°C), shaking speed (100 - 1500 rpm),
feeding, gas flow and pH (4 — 7.5) can be controlled online.

Beckman Coulter BioLector XT
High Throughput Microbioreactor

Depending on the plate type, it allows the simultaneous operation

of 48 batch cultures and 32 fed-batch cultures with 0.8 to 2.4 mL @ Main principle: subsidized access for academic users (open

total volume per well. science & excellence); competitive rates for pay per use
Several parameters (e.g., biomass concentration, pH, dissolved @ Basic (subsidized) services include interactive project design,
oxygen, temperature) can be monitored online. training and basic analyses; user is in charge of handling,

operation & downstream analyses/interpretation. Basic fees apply
@ Supplementary services (additional fees apply) include, e.qg.:
operation, analyses, interpretation by UNLOCK staff, additional
sampling, online- and offline analyses, reporting

@ High Throughput Sample
Processing Unit enables
automated  extraction of
relevant biomolecular
fractions from single
samples, e.g., DNA, RNA,
proteins, polar and non-polar
metabolites.

Dr. Martha Endika
Technical Manager

Martha.endika@wur.nl

Prof. Dr. Hauke Smidt
Platform manager
hauke.smidt@wur.nl

Sample Processing Unit

L aboratory of

The sample processing unit can be used for a wide range of Microbiology (WUR)

sample types, such as fecal, soil, sediment, water, and bioreactor
samples. Enables cryopreservation and biobanking of samples , |
Other key players: Tamara Hube Escare, Alejandra Alonso Santirso, Tom

and fractions. ngh throughput deS|gn' aIIowmg the processing of Schonewille, Siddarth Deshpande, Johannes Hohlbein, Emilie Alaux, Anna
144 samples per day. Malinowska, Asimenia Gavriilidou, Ineke Heikamp-de Jong
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Location
Features

Wageningen University & Research

high-throughput cultivation, single-cell based,
microfluidic cell sorting, microbioreactor unit,
high throughput sample processing unit,
anaerobic cultivation

Contact person Prof. Dr. Hauke Smidt

The Biodiscovery Platform enables microbial community analysis
for downstream applications, including the extraction of relevant
biomolecules, DNA & RNA sequencing, and comprehensive
bioinformatics and downstream analysis. This factsheet provides
details about the Oxford Nanopore Technology (ONT) long read
sequencing facilities offered by the Biodiscovery Platform.

@ Gridlon is a compact, benchtop
device that offers flexibility and
scalability. It supports up to five
independent MinlON or Flongle Flow
Cells. It delivers up to 240 GB of real-
time sequence data, with 48 GB per
MinION flow cell or 2.8 GB per Flonge
Cell. This robust platform is perfect
for multiple wusers with varied
applications, offering accessible ONT
sequencing solutions.

Gridlon

@ Gridlon is compatible with both MinlON and Flongle Flow Cells,
supporting diverse applications such as whole genome analysis,
metagenomics, targeted sequencing, large transcriptomes (cDNA),
and small transcriptomes (direct RNA sequencing). The Flongle
Flow Cell enables direct, real-time DNA and cDNA sequencing on
smaller, single-use flow cells, while the MinlON Flow Cell supports
real-time sequencing of DNA, cDNA, or native RNA.

& ProMethlON 2 Solo is a small benchtop
device designed to run up to two
PromethlON flow cells. Each flow cell is
independently addressable, meaning that
experiments can be run concurrently or
individually. The current chemistry and
software enable the generation of up to
290 GB of data from a single PromethION
flow cell.

@ ProMethlON 2 Solo is compatible with the ProMethlON Flow
Cell, enabling applications such as whole mammalian genome
sequencing, complete metagenomics, targeted sequencing, and
detailed analysis of gene variants in individual cells.

All images to be credited to Oxford Nanopore Technologies.
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ProMethION 2 Solo

UNLOCK is funded by the Dutch Research Council as part of the National
Roadmap for Large-Scale Research Facilities (project 184.035.007). UNLOCK is a
collaboration between Wageningen University & Research (WUR) and TU Delft.

UNLQCK

The Biodiscovery Platform supports various applications using
GridlION and ProMethlON devices. This factsheet highlights sample
preparation kits for amplicon, metagenome and targeted
sequencing. For additional kits and applications, visit ONT's
website.

@ Kits for DNA Samples with Multiplexing and PCR-free Approach
Rapid Barcoding Kit: Barcodes 24 or 96 samples with 200 ng
dsDNA per sample. It enables quick and simple library preparation,
with a preparation time of 60 minutes

Native Barcoding Kit: Barcodes 24 or 96 samples with 400—1000
ng gDNA per sample. This kit is optimized for Q20+ raw read
accuracy (99%+) and long-read multiplexing, with a preparation
time of 140 minutes.

At UNLOCK we also use the Native Barcoding Kit for multiplexed
amplicon sequence analysis, e.g. of full length 16S rRNA genes.

@ Kits for DNA Samples with Multiplexing and PCR Approach
Rapid PCR Barcoding Kit: Barcodes up to 24 samples with 1-5 ng
gDNA per sample using PCR. Enables fast and easy library
preparation, with a 15-minute preparation time plus PCR.

@ Kits for DNA Samples without Multiplexing Approach

Ligation Sequencing Kit: Versatile kit for Q20+ raw read accuracy
(99%+) and long-read singleplex samples. Requires 1000 ng dsDNA
input and has a 60-minute preparation time.

Ultra-Long DNA Sequencing Kit: Prepares ultra-high molecular
weight DNA for sequencing ultra-long reads (N50 >50 kb) using an
overnight method, with an input of 6 million cells.

Rapid Sequencing Kit: Fast and simple library preparation for
genomic DNA, optimized for speed and improved raw read
accuracy. Requires 100 ng dsDNA input and has a 10-minute
preparation time.

Data generated by ONT Sequencing is automatically transferred to
the UNLOCK FAIR Data Platform. This platform offers an automated
pipeline for bioinformatics analysis of the data. Following this, the
Biodiscovery Platform provides tutorials and scripts for routine and
tailored downstream analysis.

@ Main principle: subsidized access for academic users (open
science & excellence); competitive rates for pay per use.
@ Basic (subsidized) services include interactive project design,
training and basic analyses; user is in charge of handling, operation
& downstream analyses/interpretation. Basic fees apply.
@ Supplementary services (additional fees apply) include, e.g.:
operation, analyses, interpretation by UNLOCK staff, additional
sampling, online- and offline analyses, reporting.
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