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Evolutionary and functional studies of the variability of reproductive modes

In the poplar rust fungus, Melampsora larici-populina
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My PhD project proposes to address
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three complementary axes:

Axis 1: Evolutionary ecology Results
This approach will allow us to Sexually reproducing lineages are
determine the geographical common throughout France, while

distribution of the asexual lineages
of M. larici-populina using population
genetics.

asexual lineages are more prevalent In
southern France. This difference may be
influenced by various environmental

and/or ecological factors, such as milder
winters.

Table 2. Details of asexual lineages

LG No.
1 255 41

1992:2020 Table 1. Population genetic characteristics
2 » "N GIN | Ar | Fis | (sd) rbarD
3 43 5 1996:2011 Asex 438 0.185 4.390 -0.361 0.374 0.361
4 38 14 1996:2020 Sex 1307 0.886 8.771 0.092 0.111 0.018
5 13 5 1993:2014
6 49 2014:2020
7 14 3 2009:2011

AXxis 3: Phenotypic

To evaluate whether asexual lineages
can undergo karyogamy in teliospores
similar to sexual lineages, using DAPI
staining and a fluorescence microscope
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Axis 2: Evolutionary transcriptomic
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This approach that will aim to elucidate the functional basis of the cycle
and to find the determinants of sexual vs. asexual reproductive modes.
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(A) DAPI-stained teliospores nuclei during telia formation,
(B) Dynamics of karyogamy. (Hacquard et al., 2013).

Conclusion and perspectives

 The existence of long lasting asexual lineages, largely found in southern France, was validated using a population genetic
analysis: some of asexual lineages where repetitively sampled across a time period of 30 years.

* Overall, this thesis aims to contribute to our understanding of the complexity of reproductive mode variability in M. larici-populina
and how it affects the evolution and adaptation of this important phytopathogenic fungus.
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