Mining valuable genetic variants for climate change adaptation from the
world’s largest cassava collection
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4 Background A

Climate change is challenging crop production, threatening food security and the livelihoods of billions of people. A total of 13,518 cassava
landraces are conserved by nine genebanks globally (Figure 1A). Among these, the International Center for Tropical Agriculture (CIAT) in Colombia,
conserves 4,947 landraces from 27 different countries (Figure 1B). These landraces, selected over thousands of years, are a premier source for
novel alleles conferring abiotic stress tolerance. To support a fast and cost-effective deployment of climate-adaptive alleles from the CIAT collection,
3,050 cassava landraces with geographic coordinates were used to extract variables characterizing the climate at their collection sites for an
environmental Genome-Wide Association Study (EnvGWAS) (Figure 1C).
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Figure 1. (A) The top five countries conserving cassava diversity ex situ, highlighting the proportion of landrace accessions with collection site coordinates. (B) The composition of the largest cassava collection (totaling 5,957
accessions) conserved at the Alliance Bioversity and CIAT in Colombia. (C) Key components for the EnvGWAS.
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The analysis incorporated 96 environmental variables (Table 1), 17,114 SNPs, and

thOdS GI‘ICI RESU"‘S Table 1. Environmental variables extracted using collection site coordinates of 3,050 \
landraces accessions
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e WG H i & . linear mixed model from the matrixEQTL R package. The
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36 SilicoDArTs) across multiple chromosomes (Figure 2C).

—logo(p)
(s7]
I

Figure 2. (A) Dendrograms and histograms of ancestry coefficients for 3, 9, and 14 populations based on SNP markers.(B) Venn
diagram illustrating the common SNP markers identified by LFMM?2 (blue, labeled as LEA_ 33 SNPs) and the linear mixed model
analysis from the MatrixEQTL R package (pink, labeled as eQTL 221 SNPs).(C) Exemplary Manhattan plot and QQ plot for the
length of the growing period variable.
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(Figu re 3B) Figure 3. (A) Boxplots of the distribution of four environmental variables of significant markers highlighting (yellow box) the
selected positive genotypes. (B) Maps display 52 accessions with probabilities of heat and/or drought tolerance based on
K significant variants identified through EnvGWAS. /
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Conclusions

v' A list of genetic variants associated to drought and heat tolerance, as well as a list of accessions harboring most of genetic variants were facilitated to CIAT cassava breeding program.
v' Our results are being compared with those from the International Institute of Tropical Agriculture (1ITA), another CGIAR center dedicated to conserving African cassava diversity.
v' This study provides best-bet candidate accessions for cassava breeding programs to develop climate-smart cassava varieties.
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