INSTITUTE OF e .
VERTEBRATE MU NI ;fmw’:\ :
- CBZEC|I'| AgDEll\;YOOFSCENCEYS S C ]: w ZOOLOGY’
UNWEF-:“\

Delimitation of Sudanian savanna
phyloregions using rodents as a model

group

Laura Brosseau-Acquaviva

Department of Botany and Zoology, Masaryk University, Faculty of Science
Institute of Vertebrate Biology of the Czech Academy of Sciences

29/03/2023



Key points

Intensive sampling

» Biodiversity distribution

I

Comparable species
delimitation




Eastern
Afromontane
Biodiversity
Hotspot (EABH)

e Albertine Rift — considered as the m
diverse part of EABH

e Ethiopian Highlands — the most
neglected part of EABH despite the
large area and geomorphological
diversity
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Species delimitation
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Rodents as a model group to delimitat
phyloregions of the Sudanian savanna

» Subjected to intensive
samplings, phylogenetic NS
and phylogeographic o
research |




Rodents as a model
group to delimitat
phyloregions of the
Sudanian savanna

- Well documented fossils
record

> calibration of molecular
clock

High level of phylogenetic
niche conservatism + low
level of dispersal

- high phylogenetic beta
diversity
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Methodology

1. Phylogenetic and phylogenomic reconstruction to

delimitate MOTUs in an unbiased way
2. Dated phylogenomics of revealed MOTUs

3. Phyloregionalisation of the Sudanian savanna




Phylogeny of two additional rodent genera

» 2 genera of rodents not yet touched by evolutionary genetics approaches:
» Graphiurus (Gliridae family) and Aethomys (Muridae family).
» They have a pan-African distribution, and are very poorly solved

taxonomically and biogeographically
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Aethomys state of the art
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Krasova et al. (2021)
Diversity and Distributions, 27: 2571-2583




Provisional UCE tree of Aethomys

98,7

100

ASC_157701_PO0D2_WADS

100

100

100

ASC_157701_PO02_WE12

100

1{ ASC_157701_PO02_wao7 TZ27611
ASC_157701_PO02_WE10 KE653
ASC_157701_PO0D2_wWF10 LAV3055 |

ASC_157701_P002_WB07 KE304

NC365 |

ETH0654

~ hindei
~ kaiseri_North
10
0 ASC_157701_P0O03_wan1 KE305 _
fiE 3 ASC_157701_P0O02_wWD08 RS1182
ASC_157701_P0O0D2_WGD3 TZ30480
100 — ASC_157701_P002_WG0DS5 ANG0285 ‘— -
— ASC_157701_P002_WH0S ANG0292 |
1 ASC_157701_P002_Wa12M8x0071
100 ASC_157701_PO02_WB11 MOZ183 -~ _
100 ASC_157701_P0O02_wcC03 TZ27833
10 ASC_157701_P002_wWB08 RS0754
100 ASC_157701_POD2_WE11 RS0814 -
——— ASC_157701_P0O02_WH03 M8x3041
10 ASC_157701_P0O02_WB10 MOS09-chrys_S —
1 ASC_157701_Po02_wcCo6 AHXRVF1541-chrys_S
i ASC_157701_PO02_WFOE AHXRVF1550-ineptus
1 ASC_157701_PO03_wWcC01  MOZ070_chrys N -
ASC_157701_P0O03_wWG03 RS1215_chrys_N _
100 UCE topology does not
ASC_157701_Po02_wWrFos TZ27880_chrys_N correspond to mtDNA
topology

m—— ASC_157701_P0O02_WH10

ASC_157701_PO0D2_WH11

RS0891_chrys_S

AHxRLMar1517_ineptus____




EXAMPLE: Mastomys erythroleucus

M. erythroleucus - OTUs

| m

81 haplotypes

« most effort in previous phylogenetic studies was in western part of the Sudanian
bioregion

» recently collected material from Ethiopia, Uganda and Kenya (by IVB team) not
properly analysed)




Bioregions

The partitioning of Africa: statistically defined biogeographical regions in sub-Saharan
Africa

Journal of Biogeography, Volume: 39, Issue: 7, Pages: 1189-1205, First published: 21 May 2012, DOI: (10.
2699.2012.02728.x)




What is phyloregionalisation

» It is the association of species into distinct phylogenetically delimited
biogeographic units = phyloregions

» Because phylogeny captures information on the evolutionary history of
taxa, it provides a powerful tool for delineating biogeographical
bondaries and for establishing relationships among them

» Capture historical processes: >diversification,
>niche conservatism,

>dispersal

>extinction




What is phyloregionalisation
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Figure |. Schematic Onvendew of Phylogenetic Regionalization. {4) Speces presence/absence data are combined with (B) branch-length information from a
phylogendtic trea to calculate (C) the phylogenatic bata diversity mat rix. The parformance of (D) dustering algorithms ks evaluated using cophanatic comrelation and (E)
the thrashold of explained variances to identify the optimal number of clusters. The ‘elbow’ {optimal cluster, K) of the graph in (B) ks indicated by the red dincla.
Abbreviations: UPGMA, unweighted pair-group mathod using arithmetic averages; UPGMC, unweighted pair-group method using centroids; WPGMA, waightad
pair-group method using arithmetic averages; WPGMC, weighted pair-group method wsing centroids.




Partition of Sudanian savanna into rodent phyloregions, can be used for further
macroecological and biogeographical analyses in this project, and serve for
comparison with phyloregions of other taxonomic groups.

Importantly, the regionalization has conservation implications as it would present the
minimum set of regions with unique small mammal faunas.




Thank you for your attention
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