éacphylogeny-based delimitation of species boundaries

Revisiting the taxonomy of the Rattini tribe:

Marie Pages, CBGP, France (CERoPath Project)
4th ICRBM, Bloemfontein (South Africa) 12th-16th April 2010
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_ontext of the study

~Asia = center of diversification of rodents / complex
community of rodents




Eiodiversity and disease risks

Global changes

biodiversity ¥ in Pglmumty of hosts

changes in pathogen community

Risk of exposure J for human, livestockand wild faunas

Necessary to understand host (rodents) and their pathogen
communities = aim of the ANR project Ceropath

) PREDICTION

What does it mean?

i O

How many species in the community? =i &

Which species are in interaction? et

-,
Specificity of the association rodent - pathogen?.'IL

Pre-requisite : to be able to recognize rodent
species




Rodents in Asia = Rattini

Rattini___Division Genus species / SEA
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Lecompte et al., 2008

Rodents in Asia = Rattini

Rattini__ Division Genus species [ SEA total species
Crunomys division
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Lecompte et al., 2008
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§Speciﬁc identification among the Rattini

high degree of similarity between sp.
high intra-specific polymorphism

1/ To assess Rattini biodiversity in
SEAwith molecular markers
2/ then to design molecular ID tools

//A?.sessing Rattini biodiversity in SE Asia with

. Sampling area

122 specimens / 2000
trapped in the fields

molecular tools
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Assessing Rattini biodiversity in SE Asia with
molecular tools

Methods I/ Choice of targeted genes

- efficient markers to reconstruct robust rodents phylogenies
(Jansa etal. 2004; Lecompte et al., 2008; Rowe et al., 2008; etc.)

91140 bp cytochrome b
670 bp Cytochrome c oxydase |

3 (DNA barcoding)
R Ry -
3 exon 1100-1200 bp IRBP =27

e

Assessing Rattini biodiversity in SE Asia with
molecular tools

" Methods 2/ Phylogenetic reconstructions

- outgroup: Micromys minutus (sisterships with Rattus sensu lato group;
Michaux et al., 2007; Lecompte et al., 2008; Robins et al., 2008)

- model of ewolution / AlCc - MrAIC, Nylander, 2004

- ML reconstruction / PHYML, Guindon et Gascuel, 2003 on each
independent genes - no conflict

- concatenation
-> unpartitioned ML analysis: PHYML / 500 Bp resampling
- partitioned ML analysis : RAXML, Stamatakis, 20
-> partitioned BA: MrBayes, Ronquist and Huelsen

, y'
Dataset: 3018 bp / 122 specimens [};);4“;

(=
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Rl
R2

Indochinese rat phylogeny
based on the analysis of the combined

i OUIgroUp

~ But how many species?

_ No a priori method proposed by Pons et al., 2008
\ :;' (T
analyses of branch lengths based on the

difference in branching rates at the level of REmEE

species and popul

pulaticns i

e

aaa
.
Eege e e it
% e S e S
o

- locations of ancestral nodes that define;_
putative species &
i el
&Prerequisite = Ultrametric tree * el
~>Multidivtime, Thome and Kishino, 20024 .~
- Thanks to Pierre-Henri Fabre = &




How many species?

Results
>

Dacnomys division

Maxomys division

=

7

‘How to give a name to
e :
these species!?

Using other sequences in databank

>

-> Rattus species Cytb, COI
Robins et al., 2007




/’ How to give a name to
-these species?

aaaaa

Az

Eg BeEE

Using other sequences in a
databank = Niviventer species |
Cytb / Jing et al., 2007

Nesotageon
=)

. ID OF SPECIMENS IN THE BANK?

‘i . .
'How to give a name to these entities?

Sequencing the reference = the holotype specimen

T F T ANCIENT DNA
o ) -
¢~ degraded and chemically modified

v" Very prone to contaminations by exogenous

—FE<C" pDNA
—th{;}_ v" Work in rooms dedicated to aDNA handling

N

v Strict manipulation protocols to authenticate
results

v Small PCR targeted fragment of DNA /
fragmentation




Molecular work on holotype

Choice of the marker:
130 bp cytb fragment

>Télétchéa et al., 2008, Molecular identification of
vertebrate species by oligonucleotide microarray in
food and forensic samples

~used in Pageés et al. , 2008 to identify sturgeon
species based on archeological specimens

-> relevant for SEA rats

R1: rattus

R2:tanezum

R3

R4:losea




Leopoldamys neilli holotype =
PALGENE plateform of palaeogenetics
(Lyon, France)

1 L
5471-57
5471-52.2-cons
5471-57.3-cons

osition 9| 2 30| 3 34| 43 | 58] 64| 66 | 79| 8
base T T C C T T T C C T T
1.000

robability |1.000{1.000] 1.000] 1.000] 1.000] 1.000f 1.000] 1.000| 1.000] 1.000f| 1.

4z00D"0&2a0
L. neilli
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%&Jnsuspected result

<

BUT... [ bl

Dacnomys division

Maxomys division

To conclude

ACURRATE SPECIES IDENTIFICATION

Characterization of SEA rat and their pathogen communities




.~ Acknowledgments

\ | the Field collectors
Surachit Waengsothorn (holotype sample)

e Francois Catzeflis
- Kathleen Roland, Léa Baronnat and Jook
?:2; Charlotte Tollenaere
=7

Yannick Chaval, Vincent Herbreteau, Jean-
Frangois Cosson, Nathalie Charbonnel and

q'? Johan Michaux (supervisor)

Gauthier Dobigny, Jean-Pierre Quéré
Manue Jousselin, Gaél Kergoat, Pierre-Henri
Fabre

Morand

g CERoPath ANR Project coord. Pi- Serge
=

Thank you for your attention!




