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Background and motivation

* DNA adducts are covalently bound lesions in the DNA that can give rise
to mutations that can lead to cancer

* Mass spectrometry-based methods can be used to detect different
adducts in a DNA sample simultaneously, but the sequence context of
adducts Is lost

* Nanopore sequencing can accurately detect DNA modifications at single-
nucleotide precision and can also be applied to DNA adduct detection [1]

Research aims:
* Detect DNA adducts with nanopore sequencing
* Investigate effects of adducts at base-pair resolution
* Understanding the interplay of DNA damage and mutations

Materials and methods

* We prepared a novel dataset by treating S. cerevisiae DNA with four
different adduct-forming compounds (Figure 1)

* We analyzed nanopore sequencing data from three distinct perspectives
(Figure 2)

* We performed distributional testing on 9-mer statistics between the
treated and control samples

* We ran motif discovery analysis with STREME [2] for significant 9-mers to

examine putative binding motifs of adducts
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Figure 2: Summary of different data-analysis approaches
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* Aristolochic acid and melphalan treatment showed significant effects on
base quality scores, signal value statistics and read interruptions (Table 1)

* The position of an adduct can have different effect on the ionic current
based on its position inside the nanopore (Figure 3)

* Adducts can induce sequence-specific read interruptions (Figure 3)

* No significant motifs associated with mitomycin C adducts. This might be
due to small amount of adducts in the samples
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Table 1: Association of discovered binding motifs with different variables
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Figure 3: A) Binding motif of aristolochic acid associated with higher ionic
current standard deviation and longer dwell times B) Signal mean
difference for triplets and pore positions in aristolochic acid samples
C) Sequence logo of interrupted reads in melphalan samples

Conclusions

* DNA adducts can affect base quality scores and ionic current in nanopore
sequencing, as well as cause read interruptions

* Many data-analysis approaches should be considered when applying
nanopore sequencing for adduct detection

* DNA adduct detection with nanopore sequencing is challenging when the
fraction of adducted positions is low
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