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Introduction Signal Enhancement Strategies * Global comparison shows that SMRT detection
me of diglucosylation agrees with other methods, in

’ i Glucosyl- Glucosyl- i . ] ]
Single Molecule Real-Time (SMRT®) DNA 0% transferase transferase particular in CpG-rich regions.

sequencing provides a wealth of kinetic o Correlation with Gene Annotations
information beyond the extraction of the : Jiglicosylated . S .
primary DNA sequence, and this kinetic B S T ' == ‘
Information can provide for the direct detection : —_— 7

of modified bases present in genomic DNA. This 5-mC 5-caC

method has been demonstrated for base » Chemical or enzymatic treatment of the DNA
modification detection In prokaryotes at base sample can be used to increase signal intensity
and strand resolutions. In eukaryotes, the
common base modifications known to exist are
the cytosine variants including methyl,
hydroxymethyl, formyl and carboxyl forms. : 5 o || SRR Ao S S
Each of these modifications exhibits different ;

signatures in SMRT kinetic data, allowing for Modification rich regions overlap with TET/JBP
unprecedented possibilities to differentiate I transposons

between them In direct sequencing data. We oo ﬂ

present early results of directly sequencing * : » Discovered unique motif of ~200 bp that Is
different base modifications in eukaryotic methylated across several chromosomes and

genomic DNA using this method Using template sequence context NN*CGNN, overlaps with novel retroposons
' the heat map shows sequence-dependent

variability in the kinetic signature 5'-...CACAGGTTACTGCGGAGCGCAGCAGAGATAAATTAGAGAA...-3

Heat I\/Iap of IPD Ratios

Methods

Salient Feature #2: IPD ratio intensity increases « Comparison of base modification analysis of
Base Modification Detection from 5-mC to higher oxidative states the of native vs. diglucosylated samples reveals
by SMRT® Sequencing methyl group in nearly all sequence contexts prominence of caC in LTR of novel retroposons
(6 complete copies in chr. 1,4,7,9,11, and 12)
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Coprinus cinereus (C. cinerea okayama 7#130):
a multicellular basidiomycete fungus with a

typical mushroom form that undergoes a ¢ oxid h .
complete sexual cycle.  Pattern of oxidized 5-mC enrichment Is
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6 complete copies in the Cc genome: chromosomes 1, 4, 7, 9, 11, 12
all embedded in clusters of modifications
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* Inter-pulse duration (IPD) Is the time between
the previous and current base incorporations

Small genome ~36 Mb:
13 chromosomes

IPD for a base complement to a modified base Variants of cytosine in genome
IS, on average, longer than to a canonical base
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At every position, compare the observed IPDs
to the expected IPD distribution
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SMRT® Sequencing of the
Four Forms of Cytosine
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 Used SMRT sequencing to seqguence complete
C. cinerea genome to ~100x coverage using both
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Template position Template position ° NatIVe g enome
z | |  Diglucosylation (enhance 5-hmC) » Enhancement strategy combined with native

_ | genome seguencing can increase differentiation
Correlation with other Methods between some variants of C
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« SMRT Sequencing can detect the four known
variants of C found in eukaryote genomes, 5-mC,
5-nmC, 5-fC, and 5-caC
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| N o e e * There are 40 copies of TET/JBP transposons in
T T evlsepestion ST T emdepeston | s T C. cinerea, contained within Iarge regions of
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’ IPD ratio kinetograms ShOW reprOdUCibIe o oM Le oM o MTEAR U A 0 1, BB L le D ndes TR T S o o OXIdlzed 5-mC In CpG reglons

footprint signatures for different modifications I T T T | R Y Y D « Centromeres are also strongly marked with
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N Ve | i .- oxidized methylcytosines
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« Salient Feature #1: Variants of C have three
strongest peaks at position 0, +2, and +6 in the
5" direction

N . Y Y SRS * A novel set of retroposons bears caC in a specific
motif In its long terminal repeat
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