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Evolutionary consequences of
inheritance-coupled symbiont transmission

State of the art
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*Azolla reproduces asexually & sexually

eonly land plant that vertically inherits cyanobacteria

symbiont (cyanobiont)
«co-evolution between host & cyanobiont observed
ecyanobiont genome has high pseudogene content

é Objectives h
*How is coordination of reproduction &
transmission regulated?

WP1: identification of  molecular
transmission network & conservation

artificial line: -cyanobiont

*How is this linked to co-evolution &
maintenance of the symbiosis?
WP2: determine evolutionary forces that
shape the transmission network

WP3: identify mechanisms that act on the
cyanobiont genome that contribute to co-
Kevolution )

-

PhD 1 - Evolution of reproductive
coordination in Azolla

WPT1: identification of the molecular transmission network
(unfreated SMeOH + MeSA) wee . .
‘ é

control
100 % 0
modfied from: do Vives et al 2023 modited rom de W SAM mobilky = mostes fom
« development between host and cyanobiont is highly co-ordinated

«we identified salicylic acid as a first molecular candidate in host-symbiont
communication

« Question: Does a conserved core transcriptional transmission network exist that
allows for a co-ordinated reproductive development of host and cyanobiont?
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P> Dual-RNA Seq
WP2: determine evolutionary forces that shape the host
transmission network oom '

K

« Azolla induces the sexual cycle on average once a year upon
crowding

« communication may have to remain dynamic, but at the
same time cannot allow for relaxed constraints

« Question: What is the evolutionary history of the
transmission network?

lakes near Hann. Miinden

P> Illumina DNASeq
(i) 20 subsections across 3 lake populations

possible population structure in
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(ii) several different populations Collaboration: EH (population structure),

JS (dn/ds incl. ep
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PhD 2 - Evolutionary dynamics shaping
Azolla-cyanobiont co-evolution

WP3: determinne whether evolutionary dynamics of the
cyanobiont genome contriubte to co-evolution

« cyanobacterial symbioses have an associated microbiome
« Azolla's cyanobiont is not alone in the cavity & bacterial consortiumis likely co-inherited

« the cyanobiont genome is highly reduced, but checkered, collaborative pathways
between cyanobiont and host may exist

« Question: What factors drive the evolution of the symbiotic transmission network?
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Framework:
(i) (i) + (iii)

() chloroplast
comparison
/ dn/ds
/ [ cyanobiont Collaboration: IF
(LGT phages)
Collaboration: RD (LGT

between prokaryotes)

Collaboration: EH (plastid genomes),
JS (dn/dsincl. epistasis)

« uses public data from Azolla species (+chloroplast&cyanpbiont), and metagenomes
Qom cavity & data from WP1 &2
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