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Noise in Mixed DNA Analysis O®O0

+ 1:100 two-person mixed profile for MH

The signal-to-noise problem
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False-positive calls

Denoising MPS data by computational correction © C ®

Amplicon sequence
variants (ASVs) Inference

DADA2: High-resolution

Ampli i
Sample Amplicon Seque::e“\:;:;ants sampl:e 'InfereI]CG from 2
Sequences Reads (AsVs) Illumina amplicon data A

Benjamin J Callahan!, Paul ] McMurdie?,
.. '.. -3 o® Michael ] Rosen?, Andrew W Han2, Amy Jo A Johnson? &
e Susan P Holmes!

[} -.':. ) NATURE METHODS | VOL.13 NO.7 | JULY 2016 | 581
. . .
PCR/sequencing Remove/correct errors » Denoising algorithms to detect ASVs
’ —ly
(by Benjamin Callahan) * Open-source R package
+  Remove PCR and MPS noise by error model *  Best practice in microbiome research

« High-resolution : detects just 1 nt difference
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Research Objectives ®

Denoising Microhaplotype MPS data using computational correction

Establishing Denoising
Pipeline of MH MPS Data
 Denoising with DADA2

» Genotype extraction with Visual
Microhap

Evaluating Performance
on Single-Source DNA

* Noise proportion

» Genotype concordance

Undenoised vs Denoised data

Application to Analysis
Two-Person DNA Mixtures

* Minor allele recover rate

« Unique true/noise allele proportion

Undenoised vs Denoised data

Amplicon Sequence
Variants (ASVs) Inference

Establishing Denoising Pipeline of MH MPS Data

Haplotype Identification

Genotype Calling

filterAndTrim
DA*

Py

Custom R script

+ Using Configuration file (.txt)

Visual Microhap (Kwon et al., 2022)

+ Using Marker information file (.txt)

« Adjusting analysis options

CTGGAATCATAAGCATAGCACATTCCCA. 5833
CTGGAATCATAAGCATAGCACATTTCCA 5312
CTGGAATCATAAGCATAGCACATTCCCA. 34
TGATATCTCGTGTAGCCTGGATTTGCGT. 6168

TGATATCTCGTGTAGCCTGGATTTGTGT 5411

mh13KK-218 TTCCCAAGTTGTTCTAG.. 5833
mh13KK-218 TTTCCAAGTTGTTCTAG... 5312
mh13KK-218 TTCCCAAGTTGTTCTAG.. 34
mh17KK-278 TTTGCGTTTCTCTCATA.. 6168
mh17KK-278

GTGTTTCTCTCATA . 5441

mh13KK-218  CTTC 5833 0522
mh13KK-218 TTCC 5312 0475
mh17KK-278  CTCAG 6168 0531
mh17KK-278

TCAAG 5441 0.469

(Manuscript in preparation)
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Multiplex MH MPS Analysis Workflow Overview °

» 24 multipurpose MHs > Single-source DNA

* 1ng of DNA

> Analysis options
= Coverage > 20
+ Noise cutoff = 0.0033

(1ng = 300 copy)

« 50 Korean blood samples

A multipurpose panel of
for use with STR
markers in casework

> Two-person mixtures

; : « Two-step PCR based * MiSeq System
Kidd (2022) FSIG « 1ng of DNA mixtures MPS Lib. Prep. > Denoising pipeline
o ey 1:10 * MiSeq reagent v2 kit - DADA2 + Visual Microhap
150 - 250 bp 1:20 (2 %230}
1:50 « High fidelity PCR system > Undenoising pipeline
1:100 +* STRait Razor 3.0 + Visual

= Unique dual index Microhap

* 10 sets for each ratio

* Approved by the IRB of Severance Hospital, Yonsei University, Seoul, Korea (IRB No. 4-2022-1534)

(Manuscript in preparation)

Evaluating Performance on Single-Source DNA ®O
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» Denoised method : significant reduction in noise

removes only the noise haplotypes without affecting the true haplotypes

(Manuscript in preparation)
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Evaluating Performance on Single-Source DNA ce

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

+ 6 genotype discordance m

# MHs Genotype with cryptic variation
undenctsed Hepotsed Allele#1 == TGGATT[CTC]TTT ==
1 mh02KK-022 AGGAA AGGAA
Eemn g @ Allele#2 = TCGATT[TTT -
2 mh0ZKK-029 GCCATA GCCATA -
GCCATA 69138981+[C]@ o
3 mhO7KK 009 CAGGAT 18861141+[ATGGTGG] CAGGAT 18861141+[ATGGTGG] o — Allele drop-out X
CGGGAT 3
4 mh08KK-153 TGAC TGAC 8
TGAC 103969780+[TI@ @
b mh11KK-183 ATC-T ATC-T Q
Allele #1 =+ TGGATT[CTC]TTT ---
ATCGT
6 mh1BKKO11 CCTCACA 84285885+[G] CCTCACA 84285885+[G] Allele #2 v TGGATT[JTTT ---
CCTCACA

— Allele drop-out O

(Manuscript in preparation)

Application fo Two-Person DNA Mixtures ®O
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Application to Two-Person DNA Mixtures ce
' Undenoised Denoised . true D noise
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* 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)
(Manuscript in preparation)

Concluding remarks ®

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

% 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 %.

= DADAZ2 has limitations in handling a single indel when all other sequences except the indel were identical.

% Two-person DNA mixtures

= Inthe 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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Thank you !
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