The Alfalfa Breeder’s Toolbox (ABT) Integrates Genetic, Genomic and

Germplasm Resources for Alfalfa Improvement

Maria J. Monteros, Chunlin He, Jaeyoung Choi, Patrick X. Zhao, Nadim Tayeh, Xinbin Dai,
Andrew D. Farmer, Joann Mudge, Yuhong Tang, Junil Chang, Nick Krom, Justin N. Vaughn,
Perdeep K. Mehta, Christy M. Motes, Michael Trammell, Brian Motes, Shawn Sullivan, Ivan

Liachko, E. Charles Brummer, Nevin D. Young, Christopher D. Town, Michael Udvardi

Alfalfa (Medicago sativa L; 2n = 4x =32) is a perennial forage legume with global agronomic
importance. The development of enhanced cultivars that address abiotic and biotic factors
currently limiting alfalfa productivity and persistence can be accelerated by implementing
breeding strategies that increase genetic gains. The Alfalfa Breeder's Toolbox (ABT, available

at https://www.alfalfatoolbox.org) integrates the alfalfa genome sequence with transcriptome

sequences of various tissues from multiple accessions in response to different stress conditions
and phenotypic data collected in the field. The diploid genome of cultivated alfalfa at the diploid
level (CADL) was generated using PacBio sequencing and a combined approach of lllumina
and PacBio sequencing was used for the tetraploid genome sequence. Integrating Hi-C based
proximity guided assembly resulted in chromosome-scale scaffolds to address issues of
heterozygosity and genome fragmentation. The ABT includes both the annotated genome of
CADL and the closely related model M. truncatula to anchor other datasets including gene
expression levels and molecular marker resources. The ABT enables users to access, retrieve
and visualize the genome sequence, gene models, gene expression profiles in response to
abiotic stress conditions through the gene expression atlas, molecular markers, shifts in allele
frequencies through multiple cycles of selection and phenotypic data from evaluation trials in the
field. These resources can be used to address practical plant breeding applications to advance

scientific inquiry and to develop enhanced alfalfa cultivars.



