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1. Context and strategy 2. Genetic materials and Phenotypic evaluation
Traditional maize landraces is a valuable source of 262 traditional maize landraces collected between
. . . . . :3..
genetic diversity to cope with climate change and 1950 and 1970 (Gouesnard et al, 1997) were: » :
agroecological transition due to their local adaptation. - Genotyped with a 50K SNP array using ~'
. _ pooled DNA samples (Arca et al., 2021) Genetic groups
DNA pool genotyping i1s a cost-effective approach to _ _ _ ? o Admived
genotype highly heterogeneous maize landraces and * Evaluated in two field trials for 84 agro- f o Norihemifiint
identify untapped landraces in modern germplasm morphological and seed composition traits . o/ o iWF-E .
Arca et al, 2023). L. . . . o L o M 1’ i
( ) Climatic variables of landraces collection sites o/ o (¥e o SWE-W
We genotyped 262 maize landraces from the French were retrieved from WorldClim database. % (A-'...::‘. ;
national collection using DNA pools to 1) characterize its L c. . , 1%
. UsIng - P . ) . . Structure analysis identified 4 genetic groups ™
genetic structure, ii) identify genomic regions associated corresnonding to different aeoarashical origins of
with agronomic traits and environmental adaptation, and P _g geograp g Figure 1: Ge.ographlcaldls.trlbutlon of the 262 landraces and their assignment to
. . landraces (Figure 1). the 4 genetics groups defined by ADMIXTURE (Alexander et al, 2009)
iii) perform genomic predictions. Landraces with an assignment probability below 0.5 were considered admixed
and colored in black.
3. Genome Wide Association Study (GWAS)
a [l GWAS performed with allelic frequencies using a //'\\\\\\\\\\\\\“““|||"Illlllilllllll\....,%
. . P G
L 5 o mixed model accounting for both relatedness (K) \\\\\\\\\ | ///////)//’*.,“ a  Thousand Kernel Weight (g)
S and genetic structure (Q): §\\\\\ ////,//" 0
N Y=XB+Q0+Zu+e ,l/',§ %\‘\‘ .222
u~N(0,Ka ) £5 22
) g §§i’ " % a“ b PZE-104122103 B Allele Frequency
K: based on VanRaden (2008), and adapted to use S5 —/ == 10
: : : ——at ] -
allelic frequencies rather than allele-variants E=F: == 0.50
: —— 1 o 0.25
(Cericola et al, 2018) == bc o H..
. . - " =E§ .5=-=== (o enetic Groups
Q: Admixture matrices for 4 genetic groups E% :§-§ G.Atde p
Model implemented in MM4LMM R package %% §§ W Carrbean
(Laporte et al,, 2022) %{},' § S B Premen-Gaiin
%".’::;;i:“ :;i@ ~§$ Mae)l(?:anm
% 3";’30’ .Of’\ S [l Northern Flint
: oL . . . . %, 0 N
- Several Quantitative Trait Loci (QTLs) involved in %‘éj‘f \\ﬁ\\%\\\\\&’ d Genetic Groups
2 agro-morphological and seed composition "i;,,z""h" ) \\\\\\\\\\\‘\\\\ B ) ortarnFing
19 . . . SN .'!“-;.- !--=-'__g__=! == ’\ )
3 181 variation were detected (Figure 2). "'II/[,””I':; :m'iilIIll[;l!‘_“‘,"f"\"\‘\\“‘ B K3 (Corn Belt Dent)
Lh il e
-_gr‘EE Some QTLs colocalizes with known genes: (Figur()a 3: Dendrogram of genetic diversity based of modified(Roger's distance
n - MRD) of the 262 landraces including additionnal data on (from internal to
?- : : : external layer): a) thousand kernel weight, b) allelic frequency of the most
7] D —~ QTL on chré for linoleic content (Flgure 2'b) significant SNP associated with thousand kernel weight, c) barplots with the
S I R R colocalizes with a gene involved in the assignment to 7 ancestral groups and d) barplots from ADMIXTURE analysis
135 S S S T pathway of oil biosynthesis in maize (Zheng
o chrl chr2 chr3 chr & chrs chré chr7 chr8 chr? chri0 ef al" 2008' Yan et al" 2018)
- QTL on chr4 (Figure 2c) for Thousand Kernel
,. C Weight colocalizes with ARN4 gene that X
5 determines Kernel Row Number (Liu et al,
| 2015) Thousand Kernel
Weight (g)
6 W a .
§;5_ __________________________________________________________________ Thousand Kernel Weight (TKW): é 400
T . | « TKW varies according to genetic structure | ggg
R and geographical origins (Figures 3 and 4) £ e i
21 Giggierents Rt e g - Allelic frequency of the most significant SNP {8
- on chr4 (Figure 2.c) correlates with genetic T 19K
0. structure (Figure 3) PRES,
Figure 2: Manhattan plpts for GWAS of a) flowering time, b) linoleic content, and Genome-Environment Association Studies (GEA)Z Figure 4 Geographic distribution of the 262 French landraces colored
c) thousand kernel weight. _ _ _ _ : : .
detection of several genomic regions associated according to their thousand kernel weight

with environmental and bioclimatic variables

4. Genomic Predictions (GP) 5. Conclusion
Agrn-MorphnIugical Traits Seed Composition Traits (NIRS)
GP performed using a GBLUP model on each trait * | GWAS and GEA approaches identified several genomic
separately 0.75 $ regions associated with agronomic traits or
o ‘ ‘ environmental and bioclimatic variables.

Precision of predictions evaluated using 2 methods: 8 e ' e

- fivefold cross-validations 3 | —'ﬂ ¢ LO0see Some of the identified genomic regions colocalize with

- leave-one-out approach (LOO) < | known genes related to the studied traits.

0.25-
Highly accurate predictions for agro-morphological ' GP can be used to accurately predict agronomic traits of
traits (Figure 5): it ranges from 0.42 to 0.87 (0.70 on 000- | | | | | landraces, which could be a way to characterize large
average) ,&@“F & & PO collections of landraces maintained in genebanks.
@4@& . <& & d ‘s‘&é@ 5 éﬁ‘

Predictions of traits related to seed composition: quite Q ¢°¢@‘*°b MO Our results suggest that DNA pool genotyping of

accurate predictions on average, in particular for grain traditional landraces is highly efficient to conduct GWAS

Figure 5: Accuracies (correlations between observed and predicted

vitreousness traits (F|gure 5) values) estimated using fivefold CV (boxplots) and LOO approach (dots) and GP
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