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Growing plant-based ea_ng habits boost legume popularity. Legumes offer rich nutri_on and health benefits, 
having a func_onal food status. However, nutri_onal composi_onal data on some promising legume species is 
limited, hindering their use. Lathyrus sa*vus (grass pea) is one such understudied species, being an important 
source of protein and calories in drier areas, with ability to respond to climate challenges (Gonçalves et al., 2022).  
In this work, untargeted nuclear magne_c resonance (NMR) spectroscopy profiling was used for a broad and 
unbiased assessment of seed flour metabolite changes of a collec_on of 200 grass pea accessions, field trialled 
over three years. NMR assessment of this collec_on, for which significant genotype-by-sequence informa_on 
(5,651 SNPs) exist (Sampaio et al., 2021), allowed also to iden_fy the main genomic regions controlling its 
metabolome variability, through genome wide associa_on study (GWAS). For that, NMR spectra were 
consolidated into 514 NMR buckets/metabolome features (NMRprocflow, MetaboAnalyst) and their rela_ve 
concentra_ons adjusted means calculated using linear mixed models. 
From the metabolomic profiles mul_variate analysis, a clear year differen_a_on was observed. 376 NMR features 
showed genotypic differences, reinforcing their poten_al for grass pea improvement, and jus_fying their GWAS. 
Using a threshold of −log10(p)=4, 435 SNPs associated with 204 NMR features were iden_fied, priori_zing their 
annota_on. Annota_on is ongoing by matching spectral informa_on from 1D and 2D spectra to reference 
compounds in available databases. Amongst iden_fied compounds are amino acids and deriva_ves, sugars, sugar-
alcohols and organic acids. 
The combined gene_c analysis highlighted mul_ple loci impac_ng compounds abundance through a network of 
interac_ons, where individual loci may affect more than one compound and vice versa.  
The generated knowledge on metabolite varia_on and respec_ve gene_c basis will support precision breeding 
efforts to answer consumers’ nutri_onal quality concerns, increasing the use of grass pea in diets. 
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