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Complex Algae - Panorama
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Endosymbiosis/Single source EGT

Adapted from Bodył A, Mackiewicz P, Stiller JW. BioEssays. 2009;31:1219–32.



Gene mosaicism



MODELS 
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MorozovA.A.GalachyantsYuri P 2019.

https://www.sciencedirect.com/science/article/pii/S187477871830223X?via%3Dihub#!


“Shopping bag” by kleptoplasty

Kleptoplasty by phagocytosis

Bodył A. Did some red alga-derived plastids evolve via kleptoplastidy? A hypothesis. Biol Rev. 2018;93:201–22.
Karnkowska A, Yubuki N, Maruyama M, Yamaguchi A, Kashiyama Y, Suzaki T, et al. Proc Natl Acad Sci U S A. 2023;120.

Strong selection pressure !

Kleptoplasty by myzocytosis



Origin of 3-membrane plastids?

Endosymbiosis (conservative) Kleptoplasty (non-conservative)



AIM

Use nuclear-encoded and plastid-targeted 
gene diversity as an indicator of 

kleptoplasty’s contribution to plastid 
acquisition among complex algae



Methods



Datasets

★

★ 73 high quality proteomes
★ ~ 40 000 photosynthetic clans

★ redundancy [ 678  ->  260 ]
★ contaminations [ 260 -> 224]



Dataset (1+2)

★ Clans [proteomes] enrichment [transcriptomes]
○ orthology engine 
○ https://metacpan.org/pod/Bio::MUST::Apps::FortyTwo 

★ Tree building

★ Automatic tree analysis
○ Gene transfer inference

https://metacpan.org/pod/Bio::MUST::Apps::FortyTwo


Automatic tree-parsing and gene transfer inference

★ Time constraints
○ primary algae (Archaeplastida)
○ secondary algae (nm-bearing)
○ higher-order algae

Elias M, Archibald JM. BioEssays. 2009;31:1273–9. doi:10.1002/bies.200900117.



Automatic tree-parsing and gene transfer inference

★ Time constraints
○ primary algae (Archaeplastida)
○ secondary algae (nm-bearing)
○ higher-order algae

★ Inference by paraphyly detection VS neighbourhood
○ exclusive/inclusive

★ Transfer event labelling [receiver tag/donor tag]
○ cpcpt#, nm#, nucpt#…
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Preliminary results [round 2]



Control set : cpcpt#



nucpt# : alpha-diversity



nucpt# : alpha-diversity



Can’t wait for round 3 …

Test robustness

★ naive time constraints
★ functional annotation
★ neighbourhood ?
★ sampling bias ?

Strassert JFH, Irisarri I, Williams TA, Burki F. Nat Commun. 2021;12. doi:10.1038/s41467-021-22044-z.



Durandal

Denis Baurain

Me


