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Introduction 

Madagascar: 
 

-Isolated from India ~ 88 

mya. (Upper Cretacic). 

 

- 82% of endemic 

vascular flora. 
 

Map of Madagascar’s forest loss 



Introduction 

Tinopsis tampoloensis Sartidia perrieri 

Capurodendron 

nanophyllum 

Capurodendron 

antongiliense 

Deforestation 

Wood felling 

Putative extinct species Main causes of species extinction 



Introduction 

How to decide which forest preserve? 

 How to know the quality of the forest? 



Introduction 

 Sapotaceae as a model 
How to decide which forest preserve? 

 How to know the quality of the forest? 



Introduction 

Type species of Sapotaceae:  

Manilkara zapota 

The Sapotaceae family: 

 

- Tropical trees. 

- Appreciated wood. 

- Slow growing trees from undisturbed areas 

- Highly represented in Madagascar (10% of worldwide species). 

- Understudied in Madagascar. 

 

 
 



Introduction 

Labramia costata Mimusops coriacea Labramia costata 

Labramia bojeri Capurodendron 

androyense 
Mimusops coriacea Sideroxylon  

betsimisarakum 

Some Sapotaceae species from Madagascar: 

Faucherea littoralis sp. nov. 
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Gautier et al. (2013) Taxon 62:972–983 
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Tsebona macrantha Bemangidia lowryi 

Chrysophylloidea subfamily 

= 
Lineages present 

in Madagascar  

(11 genera) 



Introduction 

C. schatzii 

C. tampinense 

C. greveanum 

Genus Capurodendron: 
                  Undescribed morphologies 

                  Intermediate morphologies 

                  morpho/species complexes 

C. delphinense 

C. sahafariense 

Undescribed species 

Hybridization 

Current speciation ? 

Climatic map of Madagascar C. androyense 



Introduction 

Main objectifs: 

 
- 1° Delimit the Capurodendron species 

using phylogenomics. 

 

- 2° Estimate the potential distribution of 

each species and establish the UICN 

protection categories. 

Species delimitation 

Priority areas for conservation 

Potential distribution, UICN category 



Sampling 
Madagascar 2018 : 

Sampled areas 



Some field images: 

Sampling 



Sampling 
Some field images: 



Sampling 
Some field images: 



Recognize Sapotaceae in the field: 

Labramia bojeri 

Sampling 



Aubréville branching pattern 

White latex always present Simple leaves, entire margin Leaves never opposite 

Labramia bojeri Faucherea sp. 

Faucherea sp. nov. Labramia bojeri Capurodendron sp. nov. 

Sampling 
Recognize Sapotaceae in the field: 



Euphorbiaceae 

Sapotaceae 

Combretaceae 

Sapotaceae 

Sampling 
Recognize Sapotaceae in the field: 



Sampling 
Some field images: 



Sampling 
Some field images: 



Sampling 
Some field images: 



Sampling 
Some field images: 



Sampling 
Some field images: 



Collecting: 

Sampling 



Sampling 
Some field images: 



362 specimens collected,  

~25 undescribed morphospecies 

from a single trip 

Drying the samples 

Sampling 



Sequences obtention: 

Matterials and Methods 

281 specimens:  
239 ingroup 

42 outgroup  

Silica gel  

samples 

Herbarium samples 

up to 80 years old 

Hundreds of genes per  

specimen are wanted 
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281 specimens:  
239 ingroup 

42 outgroup  

(Kircher 2011) 

Library construction: 

Matterials and Methods 



281 specimens:  
239 ingroup 

42 outgroup  

Bemangidia lowryi 

81 million reads 

20x – 40x 

C. delphinense 

51 million reads 

2x – 20x 

Newly sequenced genomes 

Baits design: 

Matterials and Methods 
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281 specimens:  
239 ingroup 

42 outgroup  

Manilkara zapota 

 

GenBank transcriptome 

Bemangidia lowryi 

81 million reads 

20x – 40x 

C. delphinense 

51 million reads 

2x – 20x 

Newly sequenced genomes 

Baits design: 

Matterials and Methods 
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281 specimens:  
239 ingroup 

42 outgroup  

Manilkara zapota 

 

GenBank transcriptome 

Baits for 1020 loci: 
793 genes 

227 microsatellites 

Baits design 

Baits designed for: 

 

227 microsatellites     Species complexes 

 

532 genes from Tseboneae                     Species level 

 

262 genes from Angiosperms                Suprageneric level 
(Johnson et al. 2018) 

 

Baits: small DNA sequences complementary to a locus 

that allow us to capture these locus from a genomic 

DNA solution by hybridization 

Bemangidia lowryi 

81 million reads 

20x – 40x 

C. delphinense 

51 million reads 

2x – 20x 

Newly sequenced genomes 

Baits design: 

Matterials and Methods 
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Gene Capture 
16-48 hours 

60-65 °C 

Captured genes 

DNA not captured 

281 spécimens:  
239 ingroup 

42 outgroup  

Gene Capture 

G
en

e 
C

a
p

tu
re

 

GenBank transcriptome 

Baits for 1020 loci: 
793 genes 

227 microsatellites 

Baits design 

Bemangidia lowryi 

81 million reads 

20x – 40x 

C. delphinense 

51 million reads 

2x – 20x 

Newly sequenced genomes 

Manilkara zapota 
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Matterials and Methods 
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Sequencing 

 

Example of tubes sent to sequencing 
Silica gel 
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Herbarium 

Size 
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GenBank transcriptome 

Baits for 1020 loci: 
793 genes 

227 microsatellites 

Baits design 

Bemangidia lowryi 

81 million reads 

20x – 40x 

C. delphinense 

51 million reads 

2x – 20x 

Newly sequenced genomes 

Manilkara zapota 
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Matterials and Methods 



Matterials and Methods 

Sequencing (Illumina method) 

 



Matterials and Methods 

Sequencing  



Sequences for 

phylogenomic analyses 

Sequencing 

 

Gene 1 

Gene 2 
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GenBank transcriptome 

Baits for 1020 loci: 
793 genes 

227 microsatellites 

Baits design 

Bemangidia lowryi 

81 million reads 

20x – 40x 

C. delphinense 

51 million reads 

2x – 20x 

Newly sequenced genomes 

Manilkara zapota 
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Matterials and Methods 



Results 

RaxML tree from SNPs 



Results 

Chrysophylleae 

Sideroxyleae 

G
lu

em
ea

e
 

S
a

p
o

te
a

e 

Baits worked 

well in all the 

tribes 

Isonandreae 

Inhambanella 

Tseboneae 
Tseboneae 

New projects 

has been 

started using 

the same baits 
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Results 

~ 49 clades/morphologies candidates for 

new species 

Only 26 species described 

23 new species? 

= new species 



Results 

= new species 

Described species 

Undescribed species 



STACEY analysis for species delimitation 

Putative species are indicated in black squares                       Conspecificity:  0%        50%         100%   

Multi-species 

coalescent tree (34 

genes) 

Results 



STACEY analysis for species delimitation 

Putative species are indicated in black squares                       Conspecificity:  0%        50%         100%   

Multi-species 

coalescent tree (34 

genes) 

Results 

C. nanophyllum 

Exctinct 



Results 

Arid species complex 

Eastern species complex 



Selection of priority areas for conservation 

MaxEnt software 

Predicted  

potential distribution 



Selection of priority areas for conservation 



Selection of priority areas for conservation 
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Clathrus sp. Coenogonium sp. Phallus sp. Cookeina sp. Sordariomycetes sp. 

Astraeus aff. pteridis. Mutinus aff. ravenelii. 

Galiella sp. Geastrum calceum Dacrymyces sp. nov. Hypocreales sp. 

Sampling 
Some field images: 



Archispirostreptus sp. 

Aphistogoniulus sp. 

Zoosphaerium sp. Zoosphaerium sp. 

Zoosphaerium neptunus Pelmatojulus sp. 

Sampling 
Some field images: 



Caerostris sp. nov. 1 Caerostris sp. nov. 2 Gasterocantha sp. Geoplanidae sp. 

cf. Parectatosoma sp. cf. Nepa sp. 

Sampling 
Some field images: 



Sampling 
Some field images: 



Sampling 
Some field images: 



Tambourissa sp. (fruit) Tambourissa sp. (fruit) 

Tambourissa sp. (fleurs ♀) Tambourissa sp. (flowers ♀) 

Tambourissa sp. (flowers ♂) Decarydendron sp. (fruit) Xylopia sp. (fruit) Xylopia sp. (fruit) 

Sampling 
Some field images: 



Asteropeia sp. Leptolaena sp. 

Sarcolaena grandiflora 

Sarcolaena grandiflora Rhopalocarpus sp. 

Sampling 
Some field images: 



Plantes mycohétérotrophes 

Gymnosiphon sp. 

(Burmanniaceae) 

Sciaphila sp. (Triuridaceae) Seychellaria sp.  

(Triuridaceae) 

Sampling 
Some field images: 



Sampling 
Some field images: 



2018 2010 1991 Year: 2010 
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Sample 
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Wanted size 

Library construction: 

281 specimens:  
239 ingroup 

42 outgroup  

Silica gel  

samples 

Herbarium samples 

up to 80 years old 

Sonication:       8x                     2x             

    cycles 

Bioruptor 

Matterials and Methods 



Results 

Gene Capture has been very efficient Storing method and collection year had not a strong impact 

86 years old 



Results 

RAxML of SNP of 519 

genes, 444 OTUs 



Results 

Ingroup 

Outgroups 

Gene Capture has 

been very efficient 

in all the lineages  



Results 

Microsatellite Capture efficency is low Independent of the number of reads 



Results 

Microsatellite Capture efficency is low Strongly dependent of phylogenetic proximity 



Matterials and Methods 
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