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The development of a high-performance nanopore methylation detection method with
consideration of structural variation
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In this project, we developed both model-level and pipeline-level
high-performance methylation callers for nanopore sequencing data. We developed methBERT using the
encoder architecture of the transformer model. In addition to signal analysis, we investigated the
learning of nucleotide representation in the BERT model through pre-training. We analyzed
representations for signals and nucleotides and developed a novel methylation caller based on the
alignment of reads at target positions. At the pipeline level, we built a haplotype-aware and
structural-variant-informed methylation detection pipeline, which we tested on both normal and tumor

cells. Besides developing high-performance methylation callers, we extended our findings to
whole-genome-level nucleotide sequence representation and single-cell representations using
contrastive learning with biological constraints.
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Learned new embedding space.
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bert investigation
https://github.com/yaozhong/bert_investigation

methBERT open source software
https://methbert.readthedocs. 10/en/latest/index.html

CL4PHI open source software
https://github.com/yaozhong/CL4PHI

SCLSC open source software
https://github.com/yaozhong/SCLSC




