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The self - incompatibility system 
of Theobroma cacao L.: from 

genomics to diagnostic markers



The several steps of cocoa self 
incompatibility studies

ω CŀǾƻǊƛǎŜ ƎŜƴŜǘƛŎ ŜȄŎƘŀƴƎŜǎ ŀƴŘ recombination, increasingplant 
heterozygosity
ω LƳǇƻǊǘŀƴǘ ŦŀŎǘƻǊ ǘƻ ƛƴŎǊŜŀǎŜ ȅƛŜƭŘ όȅƻǳƴƎ ǘǊŜŜǎύ
ω LƳǇƻǊǘŀƴǘ  ŦƻǊ Ŏƭƻƴŀƭ selectionto ensurecocoaproduction, 

ω CƛǊǎǘ DŜƴŜǘƛŎ ǎǘǳŘƛŜǎ ƛƴ ǘƘŜ ŦƛŦǘƛŜǎ-sixties (Cope,1939-62; Knight & 
Rogers, 1955; Bouharmont, 1960; Glendinning, 1967; etc... -> multilocus-
late acting self incompatibility systemςdominance relationships 
betweenallelesςresultsin gametenon fusion and fruit drop
ω 9ǾƛŘŜƴŎŜ ƻŦ ǘƘŜ ƴƻƴ ŜŦŦƛŎƛŜƴŎȅ ƻŦ ƛƴŎƻƳǇŀǘƛōƛƭƛǘȅ ǎȅǎǘŜƳ ŦƻǊ ƘȅōǊƛŘ ǎŜŜŘ 
production in biclonal seedgardens(Lanaud et al.; 1987)
ω DŜƴŜǘƛŎ ƳŀǇǇƛƴƎ όǿƛǘƘ ƳƻƭŜŎǳƭŀǊ ƳŀǊƪŜǊǎύ ƻŦ ƻƴŜ ƭƻŎǳǎ ό/Iпύ 
(Crouzillatet al., 1996; Royaertet al., 2010; Yamadaet al., 2010) and 
recentcytologicalstudiesby Ford and Wilkinson (2012)

OBJECTIVES: Use new technologytools to increaseour knowledgeof the 
incompatibility system and producediagnostic markers



Exploring cocoa genome sequence

Ą new field of researches opennedby the availability of 
the genomesequences(Argoutet al, 2011: Motamayoret 
al, 2013) to refine the genetic and molecular basis of SI, 
and to define diagnostic markers, close to the genes, for 
geneticbreeding

Genetic/genomic studies were based on several large
populations:
ωa F2 mappingpopulation(850 ind.) locatedin Brazilused
for fine mapping
ωa diverse population (710 ind.) from Brazil, Ecuador,
Cameroun,Trinidadevaluatedfor selfςincompatibilityused
for associationmappingandSC/SIpredictionanalyses



F2 progeny(850 ind)Υ ω selfingself-incompatible TSH516 (ICS1 x SCA6), usingmentor 
pollen. Fruits are maintaineduntil maturity evenin case of gameticnon-fusions
ωGenotypeselectioncouldbe observedin the progenywith markers ς2 skewedregions
ω¢{Iрмс heterozygousat eachlocus with Amelonado(a)/SCA6(b) alleles: 3 genotypesare 
expectedat eachloci.

Fine mapping of two self - incompatibility loci
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257 Kb

Identification of 2 regionsinvolvedin genotypeselection, with a completeabsence of 
recombinant plant. Incompatibilityallelescloselylinkedto markersĄ candidate genes


