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Abstract

The information encoded in genomes plays a crucial role in modern plant breeding. Among the
technologies used to characterize plants' genetic makeup, SNP genotyping remains one of the most
widely used methods. In particular, array-based genotyping has seen the Axiom™ (ThermoFisher)
platform become increasingly popular, primarily due to the development of Axiom™ array designs for
crops and fruit tree species such as apple, pear, almond, grapevine, walnut, hazelnut, and chestnut.
Given the large amount of data that these arrays can produce, a standard analysis pipeline is needed
to automatically and reproducibly manage and curate the resulting genotyping data before it can be
used for breeding purposes.

This work presents AxioSAFE (Axiom™ SNP Assessment and Filtering Engine), a new data curation
pipeline designed explicitly for Axiom genotyping datasets. AXioSAFE is implemented as a modular
Python program which performs curation over separate and optionally independent analysis steps.
The pipeline accepts the results from the Axiom Analysis Suite base calling software as input and is
compatible with huge datasets. The key functionalities available in AXioSAFE are: (1) identification of
non-diploid samples, (2) analysis of array signal data clustering patterns associated with problematic
SNPs, (3) detection of duplicate samples, (4) pedigree inference for identifying Parent-Offspring and
Parent-Parent-Offspring relationships, and (5) phasing of samples utilizing known pedigree
information.

AXioSAFE performs data curation by marking for removal all samples and SNPs that fail one or more
curation filters, resulting in safe-to-use and highly curated genotype datasets. All removed samples
and markers are reported. Additionally, users can provide an external genotype reference dataset
which will be integrated with the tested dataset before executing pedigree inference. AxioSAFE
provides a fast, automated alternative to the manual curation of genotype data, delivering reliable
results for downstream analyses in Breeding-By-Design (BSD) projects.
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