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Background: Screening for HNSCC (head neck squamous cell carcinoma)

- HNSCC specific DNA methylation (5mC) exist

How to identify biomarker for early detection of HNSCC?
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Background: Screening for HNSCC (head neck squamous cell carcinoma)

- HNSCC specific DNA methylation (5mC) exist
- Screening for methylation changes using Methylation Specific PCR (MSP)

➔ PCR amplification

➔ no PCR amplification
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Background: Screening for HNSCC (head neck squamous cell carcinoma)

- HNSCC specific DNA methylation (5mC) exist
- Screening for methylation changes using Methylation Specific PCR (MSP)

➔ Detect regions which show methylations in tumor samples but not in control samples
➔ Similar to detecting DMRs but:

➔ completely unmethylated in controls (ideally)
➔ further primer design constraints (primer length, distance, nucleotide composition,...)
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Whole genome ONT sequencing (enriched for CpG islands)

How to find PCR primer?
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Whole genome ONT sequencing (enriched for CpG islands)
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Pipeline Workflow
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Workflow: Remove uninteresting CpGs
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Workflow: Remove uninteresting CpGs

➔
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Pipeline Workflow
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Results: Top hit on chr 12 (USP44) 
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Results: Many regions known from literature
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Outlook

Biological:

- Design PCR primers based on predicted regions
- Compare PCR results with ONT data
- Check reproducibility in saliva and swap samples

Computational:

- Check for overlap with CpG islands
- Check for overlap with promoter regions
- Improve the runtime
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Workflow: Remove uninteresting CpGs

workflow image bam 
➔ bedmethyl introduce file format
➔ remove uninteresting CGs
➔ build primers
➔ score primers
➔ build primer combinations

➔ bedmethyl introduce file format
➔ boxplot with overlapping CGs
➔ build primers → image??
➔ Formula
➔ build primer combinations
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Methylation Calling Algorithms

- Different methylation caller exist 
- On the context of CpG islands and high GC-content especially Nanopolish and Megalodon are 

described as well performing methylation callers1

1Liu, Y., et al. DNA methylation-calling tools for Oxford Nanopore sequencing: a survey and human epigenome-wide evaluation. Genome Biol 22, 295 (2021). 
2Simpson, Jared T., et al. “Detecting DNA cytosine methylation using nanopore sequencing.” nature methods 14.4 (2017): 407-410.
3Oxford Nanopore Technologies, https://github.com/nanoporetech/megalodon.

https://github.com/nanoporetech/megalodon


Daria Meyer

Methylation Calling Algorithms

- Different methylation caller exist 
- On the context of CpG islands and high GC-content especially Nanopolish and Megalodon are 

described as well performing methylation callers1

Nanopolish2:
- HMM approach
- Returns log-likelihood per read and position

Megalodon3:
- Recurrent neural network
- Returns a score per position and read

1Liu, Y., et al. DNA methylation-calling tools for Oxford Nanopore sequencing: a survey and human epigenome-wide evaluation. Genome Biol 22, 295 (2021). 
2Simpson, Jared T., et al. “Detecting DNA cytosine methylation using nanopore sequencing.” nature methods 14.4 (2017): 407-410.
3Oxford Nanopore Technologies, https://github.com/nanoporetech/megalodon.

https://github.com/nanoporetech/megalodon
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Per CpG methylation within a CpG island
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Comparison with saliva

➔ HOXD9 has already been used before 
as marker

➔ results are consistent with PCR data
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Comparison with PCR assay


