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Microhaplotypes

Oldoni (2019) FSIG

• Low mutation rate (< STRs)

• High heterozygosity (≒ STRs, > SNPs)

• No stutter artifacts (↔ STRs)

• No preferential amplification (↔ STRs)
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Noise in Mixed DNA Analysis

Salk (2018) Nature Reviews Genetics

 1:100 two-person mixed profile for MH

→ 1 % of minor DNA

• Minor allele?

• Number of contributors?

• Mixture ratio?

False-positive calls

The signal-to-noise problem

Denoising MPS data by computational correction

• High-resolution : detects just 1 nt difference

• Remove PCR and MPS noise by error model

(by Benjamin Callahan)

Amplicon sequence 
variants (ASVs) Inference 

Amplicon sequence 
variants (ASVs) Inference 

• Best practice in microbiome research

• Open-source R package

• Denoising algorithms to detect ASVs
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Research Objectives 

Denoising Microhaplotype MPS data using computational correction

Establishing Denoising
Pipeline of MH MPS Data

1 Evaluating Performance 
on Single-Source DNA 

2 Application to Analysis 
Two-Person DNA Mixtures

3

• Genotype concordance

• Minor allele recover rate

• Unique true/noise allele proportion

• Noise proportion

Undenoised  vs Denoised data Undenoised  vs Denoised data 

• Denoising with DADA2

• Genotype extraction with Visual 
Microhap

Establishing Denoising Pipeline of MH MPS Data

(Manuscript in preparation)
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Multiplex MH MPS Analysis Workflow Overview

(Manuscript in preparation)

Evaluating Performance on Single-Source DNA 

(Manuscript in preparation)

• Denoised method : significant reduction in noise 

removes only the noise haplotypes without affecting the true haplotypes

a b c ns



2024-10-02

5

Evaluating Performance on Single-Source DNA 

 Genotype concordance btw. undenoised and denoised data : 99.5 % (= 1194/1200)

(Manuscript in preparation)

Application to Two-Person DNA Mixtures

(Manuscript in preparation)

• Estimating the exact 

number of contributors

• Identifying the minor 

allele profile
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Application to Two-Person DNA Mixtures

(Manuscript in preparation)

(2% of
Minor DNA)

• 1:50 mixture (2% of minor DNA) : > 60% of the minor alleles were recovered 

• Remarkably low proportion of unique noise even in the 1:100 mixture (1% of minor DNA)

 Successfully established a denoising pipeline for MH MPS data using DADA2 and Visual Microhap.

Concluding remarks

 Single-source DNA

 MPS noise levels were significantly reduced in the denoised method compared to the undenoised method.

 The genotype concordance between undenoised and denoised data was 99.5 %. 

 DADA2 has limitations in handling a single indel when all other sequences except the indel were identical.

 Two-person DNA mixtures

 In the 1:50 mixture, > 60% of the minor alleles were successfully recovered in the denoised method.

 The proportion of unique noise alleles was significantly lower in the denoised method, even in the 1:100 mixture.

→ particularly enhance the estimation of the exact number of contributors!!
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