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RRevisiting the taxonomy of the evisiting the taxonomy of the RattiniRattini tribe: tribe: 

a phylogenya phylogeny--based delimitation of species boundariesbased delimitation of species boundaries

ContextContext ofof thethe studystudy

Asia = center of diversification of rodents / complex

community of rodents

rich community of pathogens



BiodiversityBiodiversity andand diseasedisease risksrisks

biodiversity in community of hosts

Global changes

changes in pathogen community

emergences of zoonoses

Risk of exposure for human, livestock and wild faunas

NecessaryNecessary to to understandunderstand host host ((rodentsrodents) ) andand theirtheir pathogenpathogen
communitiescommunities = = aimaim ofof thethe ANR ANR projectproject CeropathCeropath

PREDICTION PREDICTION 

cc

CC

WhatWhat doesdoes itit meanmean??

PrePre--requisiterequisite : to : to bebe able to able to recognizerecognize rodent rodent 
speciesspecies

How many species in the community?

Which species are in interaction?

Specificity of the association rodent - pathogen?



RodentsRodents in in AsiaAsia = = RattiniRattini

Lecompte et al., 2008

RodentsRodents in in AsiaAsia = = RattiniRattini

28 (Indochinese Region)  / 166 
Lecompte et al., 2008



highhigh degreedegree ofof similaritysimilarity betweenbetween sp.sp.
highhigh intraintra--specificspecific polymorphismpolymorphism

SpecificSpecific identification identification amongamong thethe RattiniRattini

Morpho. characters unsuitable for 
reliable ID

Other ID tools
in need

Aim
1/ To assess Rattini biodiversity in 

SEA with molecular markers 
2/ then to design molecular ID tools

AssessingAssessing RattiniRattini biodiversitybiodiversity in SE in SE AsiaAsia withwith

molecularmolecular toolstools

Sampling area

122 specimens /  2000 
trapped in the fields



1/ Choice of targeted genesMethods

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

1140 bp cytochrome b

670 bp Cytochrome c oxydase I 
(DNA barcoding)

exon 1100-1200 bp IRBP 

AssessingAssessing RattiniRattini biodiversitybiodiversity in SE in SE AsiaAsia withwith

molecularmolecular toolstools

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 evolution / AICc � 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, 2006
� partitioned BA: MrBayes, Ronquist and Huelsenbeck, 2003

Dataset: 3018 bp / 122 specimens

Methods

AssessingAssessing RattiniRattini biodiversitybiodiversity in SE in SE AsiaAsia withwith
molecularmolecular toolstools



IndochineseIndochinese rat rat phylogenyphylogeny
basedbased on on thethe analysisanalysis ofof thethe combinedcombined
datasetdataset

But But howhow manymany speciesspecies??
No a priori method proposed by Pons et al., 2008

analyses of branch lengths based on the 
difference in branching rates at the level of 
species and populations.

� Branch lengths between species = 
speciation and extinction rates 
� Branch lengths within a species = 
coalescence processes at the level of 
populations

� locations of ancestral nodes that define 
putative species

Prerequisite = Ultrametric tree
�Multidivtime, Thorne and Kishino, 2002

� Thanks to Pierre-Henri Fabre



HowHow manymany speciesspecies? ? 

ResultsResults

HowHow to to givegive a a namename to to 
thesethese speciesspecies??

rattus

tanezumi

tioman.

argent i.

exulans

andam.

???
Using other sequences in databank

� Rattus species Cytb, COI 

Robins et al., 2007



HowHow to to givegive a a namename to to 

thesethese speciesspecies??

Using other sequences in 

databank � Niviventer species

Cytb / Jing et al., 2007

fulvescens

fulvescens

fulvescens

RELIABLE MORPHO. ID OF SPECIMENS IN THE BANK?

HowHow to to givegive a a namename to to thesethese entitiesentities??
Sequencing the reference = the holotype specimen

ANCIENT DNA

degraded and chemically modified

� Very prone to contaminations by exogenous

DNA  

� Work in rooms dedicated to aDNA handling

� Strict manipulation protocols to authenticate
results

� Small PCR targeted fragment of DNA / 
fragmentation



MolecularMolecular workwork on holotypeon 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 Pagès et al. , 2008 to identify sturgeon
species based on archeological specimens

� relevant for SEA rats

R1: rattus

R2: tanezumi

R4: losea

R3



FirstFirst test on Holotypetest on Holotype

Leopoldamys neilli holotype �

PALGENE plateform of palaeogenetics

(Lyon, France)

posit ion 19 22 30 31 34 43 58 64 65 79 83
base T T C C T T T C C T T
probabilit y 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

L. neilli

L. neilli



UnsuspectedUnsuspected resultresult : : crypticcryptic speciesspecies??

BUTBUT……

To To concludeconclude

Characterization of SEA rat and their pathogen communities
ACURRATE SPECIES IDENTIFICATIONACURRATE SPECIES IDENTIFICATION
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