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CUTANA™ Hia5 is the key enzyme for Fiber-seq [1], a multiomic long-read sequencing (LRS) assay that simultaneously
profiles chromatin accessibility, DNA methylation, and genetic variation at single-molecule resolution. By layering chromatin
accessibility on top of standard LRS workflows, Fiber-seq uniquely links epigenetic information (DNA methylation) and
complex genetic architecture (e.g., structural variants and haplotype phasing) to chromatin states within the same molecules
of DNA.

Hia5 is a DNA adenine methyltransferase (MTase) that uses S-adenosylmethionine (SAM) to catalyze methylation at the N6

position of adenine, producing N6-methyladenine (6mA). Fiber-seq leverages the nonspecific activity of Hia5 to methylate
adenines within accessible chromatin regions in situ. This records chromatin accessibility information onto native DNA while
preserving endogenous methylation (5mC). Hia5-modified DNA is fully compatible with LRS on both Pacific Biosciences®

(PacBio® HiFi Sequencing) and Oxford Nanopore Technologies® (ONT® Nanopore Sequencing) platforms.

Key Advantages
• Multiomic insights in one assay – Fiber-seq simultaneously profiles chromatin accessibility, DNA methylation, and genetic
variants, consolidating what typically requires three or more separate assays into one long-read sequencing assay.

• Highest activity 6mA-MTase  – Faster labeling via Hia5 enables higher resolution of accessible DNA, with demonstrated
utility in protein footprinting applications to resolve transcription factor binding and nucleosome positioning [2-4].

• Access complex genomic regions – Profile chromatin accessibility in repetitive and structurally complex regions such as
transposable elements, centromeres, telomeres, segmental duplications, and chromosomal rearrangements.

• Easy workflow integration – Fiber-seq can be performed in <2 hours directly upstream of routine long-read sequencing
library preparation.

• Resolve chromatin state heterogeneity – PCR-free approach leverages long-read sequencing to directly profile individual
DNA molecules, uncovering chromatin structure heterogeneity in cell populations often missed by short-read techniques.
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Formulation 50 mM Tris pH 8.0, 1 mM DTT, 250 mM NaCl, 10% glycerol
Stable for six months at -80ºC from date of receipt.Storage
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APPLICATION NOTES

For detailed applications and uses of this product, see the Fiber-seq protocol at www.epicypher.com/protocols. In brief:

In human cells, optimal 6mA labeling is achieved using the recommended reaction conditions below. Optimal 6mA labeling
conditions will need to be empirically determined for other organisms (e.g., yeast, plants) or if labeling a different quantity of
nuclei. Recommended usage: Isolate nuclei using CUTANA Nuclei Extraction Buffer (EpiCypher 21-1026), following the nuclei
extraction section of the Fiber-seq protocol. Resuspend 1 million human nuclei in 56.5 µL reaction buffer (15 mM Tris pH 8.0,
15 mM NaCl, 60 mM KCl, 1 mM EDTA, 0.5 mM EGTA, 0.5 mM spermidine). Add 2 µL (30X dilution) of the supplied Hia5
enzyme and 1.5 µL 32 mM SAM (60 µL final volume). Incubate reactions for 10 minutes at 25ºC. Quench by adding 6 µL of
10% SDS. Proceed to DNA purification (EpiCypher recommends using NEB® Monarch® Spin gDNA Extraction Kit, NEB
#T3010) and LRS library preparation for preferred LRS platform.

This product is covered by one or more patents, including CN Pat. No. CN115715321B and related U.S. and foreign patents and pending
applications. Pending Fiber-seq applications include, but are not limited to, PCT/US2020/017597 and PCT/US2021/025644, and related

patents and patent applications worldwide.
Pacific Biosciences, PacBio, Revio, and SMRT are registered trademarks of Pacific Biosciences of California, Inc.
Oxford Nanopore Technologies and ONT are registered trademarks of Oxford Nanopore Technologies Limited.

All other trademarks are the property of their respective owners.
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APPROVED BY

Protein Purity Assay (SDS-PAGE)
Hia5 is >90% pure as determined by SDS-PAGE analysis using Coomassie Blue detection.

Enzyme Activity
Functional Testing (Methyltransferase)
Each lot of CUTANA™ Hia5 for Fiber-seq is functionally validated by comparison to a qualified reference lot.
Hia5 is incubated with a DNA template containing a GATC motif in the presence or absence of the methyl
donor S-adenosylmethionine (SAM). Following the reaction, DNA is treated with the methylation-sensitive
restriction enzyme, DpnI. DpnI mediated cleavage is only observed in reactions containing SAM and the
extent of cleavage for the test lot is comparable to that of the reference lot.

Functional Testing (Fiber-seq)
CUTANA™ Hia5 for Fiber-seq is functionally validated using the CUTANA Fiber-seq workflow (EpiCypher
14-2001) with 1,000,000 native K562 nuclei and compared to a qualified reference lot. In this assay, Hia5
labels accessible chromatin with N6-methyladenine (6mA) in the presence of S-adenosylmethionine (SAM).
Following long-read sequencing, data are aligned to the hg38 genome, and analysis and QC are performed
using Fiber-seq data processing tools (https://github.com/fiberseq). Performance is evaluated on metrics
including overall percent 6mA labeling and 6mA distribution.
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This product (”Product”) is warranted to operate or perform substantially in conformance with published Product specifications in effect at the time of sale, as
set forth in the Product documentation, specifications, and/or accompanying package inserts (”Documentation”) and to be free from defects in material and
workmanship. Unless otherwise expressly authorized in writing, Products are supplied for research use only. No claim of suitability for use in applications
regulated by FDA is made. The warranty provided herein is valid only when used by properly trained individuals. Unless otherwise stated in the
Documentation, this warranty is limited to one year from date of shipment when the Product is subjected to normal, proper, and intended usage. This
warranty does not extend to anyone other than the original purchase of the Product (”Buyer”). No other warranties, express or implied, are granted, including
without limitation, implied warranties of merchantability, fitness for any particular purpose, or non infringement. Buyer’s exclusive remedy for non-conforming
Products during the warranty period is limited to replacement of or refund for the non-conforming Product(s). There is no obligation to replace Products as the
result of (i) accident, disaster or event of force majeure, (ii) misuse, fault or negligence of or by Buyer, (iii) use of the Products in a manner for which they were
not designed, or (iv) improper storage and handing of the Products.
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