AccuCalc and MADis, tools for improving causative mutation discoveries
in associated loci
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INTRODUCTION

ldentifying causative
mutations (CMs) IS
essential for advancing
functional genomic
research. However, current
methods that associate
phenotypes with
genotypes often designate
large genomic regions as
associated loci.
Consequently, further
analysis is required to
pinpoint candidate genes
and their corresponding
CMs. To address this need,
we developed two new
tools for CM identification:
Python-based package for
Accuracy calculation and
Synthetic phenotype
creation (AccuCalc) [1] and
Multiple Alleles Discovery
(MADis) tool [2]. The tools
are together with Genomic
Variations Explorer
(GenVarX) [3] part of a set
for CM discoveries.

Tools

A hub for soybean applied genomics pre-
dictions based on a cu-rated panel of

diverse soybean
accessions (Soy1066).

resequenced

The GitHub for Python package
AccuCal. Allow processing of user-
provided data regardless of the
organism.

The GitHub for Python package MADis.
Allow processing of user-provided data
regardless of the organism.
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RESULTS

« The diagram shows the tools created for post-GWAS analysis and

B GWAS | fesocitedio identification of CM with example usage. For simplicity, a random region of

% 10 / the genome associated in GWAS with a theoretical phenotype is used here,

v Y v i oy and only a single candidate gene from the associated region is shown.

0 “ H 7 ﬁ fi .*- ko i fn ﬁ Yellow boxes represent the tools and their main usage in identifying CM.

2 4 6 8 10 121014 16 18 20 Light blue shows examples of candidate genes and their CM types
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identified by appropriate tools. The gray dashed line in the background
represents the surroundings of the gene, which is divided into the promoter
(light rectangle with the word promoter), darkly depicted exons, and lightly
depicted introns and UTRs. The gray vertical lines for the example
l candidate genes represent observed mutations in the gene and its
surroundings, while the red lines represent CM identified by the tool.

AccuCalc
Yes

No d The Accuracy shows the correspondence between the genotype
and phenotype. The average accuracy (Avr acc) counts only with the
available data, and pessimistic (pes) accuracy adds information about
result reliability by lowering the value in proportion to the missing data.
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I The top 3 best accuracy results for Glyma.18G273600 (and gene surrounding = 100 kbp). The result shows no genetic variant with high
accuracy that can be considered a single or majority CM candidate, pointing to the different CM types.

Avr Acc Acc Avracc Accpes Accpes Ref phen Count Count

#CHROM POS REFALT __ o oo oico 0 0 WT"% MUTP% Count ref Count alt fnr'icc o ol
18 55626903 C/A 67.80 46.54 89.06 67.80 46.54 89.06 649 417 MUT 419 64
18 25615040 GIT 67.22 56.32 78.12 67.22 96.32 78.12 211 295 MUT 419 64
18 25720739 CI/T 67.20 62.93 71.88 67.20 62.93 71.88 414 652 MUT 419 64

- The best-scored MADis output for Glyma.18G273600 and
Glyma.19G120400. The MADis results for the analysis of potential
multiple CMs in Glyma.19G120400 affecting the pod color trait. In
the analysis, the 127 blackpod-colored accessions and 605 brown
and tanpod-colored accessions were used for MADis prediction. The
MADis result was a perfect correspondence for more than 98% of
analyzed accessions, implying the discovered multiple CMs in
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Glyma.19G120400 as a strong candidate. MADis result for Genomic N o maxscors  Nwr  NWTluur NMUT  Explained
Glyma.19G120400 shows the example of a CMs discovery by MADis. 19_::’;‘:291 combihation explained explained _phen (%)
The MADis promotor (new addition to MADis) results for the analysis 19-37.806.119

of potential multiple CMs in Glyma.18G273600 affecting the plant 997815253 s 704 732 127 124 605 594 98.10

architecture. In the analysis, the 483 accessions with non- 1o.37.819.350

determinated stem termination accessions and 64 accessions with
semi-determinated stem termination were used for MADis prediction
in promoter. The number of explained mutant accessions, 17 from
64, suggests that the phenotype can be affected by in the analysis
undetected genomic variation, for example transposon located

Dt2 Glyma.18G273600
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upstream of Glyma.18G273600 [4]. Senomi N W T
v?:ig:llsc combination Score Max score NWT explained NMUT explained p}I:pe:T"z}
18-55,635,871 2 371 483 419 410 64 17 88.41

18-55,637,359

[4] Ping J, Liu Y, Sun L, Zhao M, Li Y, She M, Sui Y, Lin F, Liu X, Tang Z, Nguyen H, Tian Z, Qiu L, Nelson RL, Clemente TE, Specht JE, Ma J. Dt2 is a gain-of-function MADS-domain factor gene that specifies semideterminacy in
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