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= Context

 Sorghum bicolor is the fifth cereal worldwide for grain production and the staple
food for 500 million people.

* |tis a C4 species (as maize and sugarcane) native of North Eastern Africa. Due to
its adaptation to heat and drought stress, its importance is expected to increase
in the current context of global warming [1].

 The cultivated pool is characterized by a clear domestication syndrome (plant
architecture, shattering, dormancy and seed weight; Fig. 1) and a great
phenotypic and genetic diversity [2].

* |n spite of its agronomic importance, the evolutionary dynamics of sorghum
domestication and the genetic bases of adaptation to the different
environmental contexts are not well understood.

Fig. 1 - Wild (S. b. ssp. verticilliflorum, a) and cultivated (S.b. ssp. bicolor, b) sorghum panicles

Table 1 - Expression and diversity of significantly differentially expressed (DE) versus non-DE genes

= Questions

Ratio genes Genes Crop Wwild
. . . G : .
* |s there an effect of domestication on gene expression? (DE analysis)  OVerexpressedinCrop /  (polymorphism
. . overexpressed in Wild analysis) Tty Tg T/ Tt TTy TTg 1T /Tt
* |f yes, which genes and metabolisms are concerned?
DE 949 0.23% 469 0.49 3.76 0.13 0.60 468 0.13
. : : . o
Are differentially expressed genes under selection: onDE 23608 11 0867 T
. ! Significantly different x? test p-value < 2.2e-16
| M ate rla IS a nd M EthOd s TTy: hon-synonymous polymorphism; 7t: synonymous polymorphism. In 103 units.
* The transcriptome of leaf, flower and stem was sequenced in 9
Wlld and 11 Iandrace accessions. Table 2 — Gene Ontology terms most represented among DE genes
* Reads were mapped on the Sorghum bicolor genome v.3.1. Ontology Slalz T Pl
Differential expression analysis was performed with the new- Genes Molecular.Function GO:0005524  ATP binding 7.90E-08
tuxedo pipeline [3] and edgeR [4]. Genes were considered °Vefexcl:°fessed Molecular.Function G0:0008017  microtubule binding 1.20E-07
In Cro
Differentia”y Expressed at a 1% False Discovery Rate. P Molecular.Function GO:0005086  ARF guanyl-nucleotide exchange factor activity 1.90E-05
] _ Genes Biological.Process ~ G0O:0015979  photosynthesis 9.80E-23
¢ GenOtype Calllng Was done fO”OWIHg the Strategy proposed by overexpressed  Molecular.Function GO0:0016655 oxidoreductase activity, acting on NAD(P)H or quinone 5.70E-07
[5] and polymorphism estimates were calculated with in Wild Biological.Process  GO:0015986  ATP synthesis coupled proton transport 1.00E-07

dNdSpiNpiS [6].
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Fig. 2 — Comparison of polymorphism levels between DE and non-DE genes in crop and wild samples. Ratio
crop/wild of rty (a), i (b). my / 1T, (c).

= Results
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* Changes in expression levels are observed in 949 genes, which are mostly overexpressed in wild accessions (77 %, Table 1).
* Genes involved in photosynthesis and in reduction-oxidation processing of seed storage proteins are over-represented (Table 2).

* Among the DE, two genes for which functional evidences of impact on the phenotype are available have been identified: dwarf2, that regulates
the stem internode length [8], and a phosphoribulokinase, involved in step 2 of photosynthesis [9].

* Selection against deleterious mutations is stronger in DE genes than in non-DE genes for the wild compartment (lower /i), but the contrary

is observed for the crop pool (Fig. 2).
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Fig. 3 — Variability of isoform expression balance in crop (y-axis) against wild (x-axis) samples [7]. Points are single genes, x=y

 Lower polymorphism diversity (Tablel) and variability of the isoform expression balance (expression ratio of the alternative proteins coded by

a single gene) are observed in the crop pool (Fig. 3).

& cirad

AGRICULTURAL RESEARCH

FOR DEVELOPMENT

= .

= J-b.)“
S 5
& W=

agropo

S

fondation

[1] Mace et al. 2013 Nature Comm. 4:2320 ; [2] Morris et al 2013 PNAS 110: 453-458; [3] Pertea
et al. 2016 Nature Protocols 11: 1650-1667; [4] Robinson et al. 2010 Bioinformatics 26: 139-140; ;§?3‘3‘5/ V‘wj ﬂ |
[5] Sarah et al. 2017 Mol. Ecol Res. 17: 565-580; [6] Gayral et al. 2013 PLOS Genet. 9: e1003457; Mﬂ : /f, J a rca e, .
[7] Ranvez et al. 2017 PLOS ONE 12: e0183454; [8] Hilley et al. 2017 Scientific Reports 7: 4616; [9] .

Lai et al. 2018 The Plant Journal 93: 843-855.



