Molecular Dating applied to biogeography:
Did Crypteroniaceae really disperse out-of-India?
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Introduction Results
Crypteroniact_eae(MyrtaI(_as) issmall family of evegreen tropi(_:al trges in MewnEsn I el el
South EasfAsia It comprises the gen@rypteron(d specieSE Asia)jxinandra ey Copleona panicua Cpleoniaceas
(4 specied erdemic to Sri Lanka and 3 thsii andactyloclads species _ A ypler
endemic to Bornél)e sister clade of Crypt@niaceaecanprisesdPeaeceae W avica . A
(23 specig&ape Provinc€)lniaceae (8 spec®atica) Rhynchocalipspecies, Onacze
S Africagnd and\/zategl specieSAnerica; see Fig. 1).
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Fig. 1: Current distribution of Crypteroniaceaend related families. LErispemin e
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According to one biogeographic hypathésese plant families have their 758
common originin theWed Gondwanansubcontinent about 100 million years : 1 : Time (mys) “Early" calibration
(mys) agdten the stem lineage of the SE Asian Cryptemdinzersae from 100 a 50
W Gon_dwana to the I_Deccan Pla_t(ez)mprising India and Madagascar)_ while it I . 1 . Time (mys) "Late" calibration
wasrdting along th&frican coastlis happened between 110 and 8§Fiy. 150 100 50
2a),when India split from Madagascaafted towrds Asidle rafting Indian
island therefore served d®aah’s Ark” thatansported Crypteroniaceae to Fig. 3: Chronogram generatecby Bayesian molecular datindhorne et al.
Asia from where they dispemeof-India info SEAsia (Fizh Gnti et al. 1998) based on Bayesian tree reconstructions andhMenigth estimates using
2002). combinedbd, ndiF, rplL6 intronn18S, ad r26S DNA sequendésde Argpresents
Totest this hypothesie used differemolecular dating apppachesthat al- the splitting of Cryperoniaceae from its sistendlaatée Bthe split between the

lowed us testimate the ages of the elevant nodesinthe phylogenetic trees  African and/nerican taxBered time baristhe result of thearly” calibration

If the ages of thgsgylogenetic splitting eventswae congruent with the ages by assigning both fossils to the more basal nodes, ienthéhgmerple time bar

of geologic events we would have some evidence in support of the out-of-Indiasoltained by théate” calibration wkere the fossils were assigned to the more
hypothesis derived nodes in the.tree

“early” calibration  “late” calibration
Node A 75.8 CI: 67.3-84.3) 88.4 cI:78.0-98.8

Node B 64.3 C1:55.6-73.0 75.1 Cl: 64.4-85.7

TaHe 1: Estimated ages for nodes A and B myg, lased
on the Bayesian chronogran8jftiained with multidivtime
(Thorne & Kishino 2002). Cl = 95% confidence intervals.

Fig. 2a: India splitting from Fig. 2b: India connecting to Conclusions

Gondwana, about 110 mys ago. Asia, about 50 mys ago. Weestimate aage range of 88 to 76 mysor

the split between the Crypteroniaceae stem |ineage

Methods gnd itsAfrican-South Amerlsaner gladét this
time,the Deccan plate was sufficiently close

ThecHoroplast DNA regionstat, ndhF, and therp/16 intron, as well as the to the African coastto reeive biotic elemerits

nuclear ribosonidS ard 26S gene loci were first amplified and sequenced (4$rom Africallis suggests that the Indian (De¢can)

taxa5210 charcters)lhedga was combined @wmlyesian phylogenetic &es plate likely playedcantral role in pomoting

were reconstructed by using MrModeltest 1.1b (Nylander 2002) and MrBayega.f4he expansion of the stem lineageof
(Huelsenbeck & Ronquist 2DGgjmum Létihood (ML) booéstrsupport as Crypteroniaceae fiies Gondwana to Asia.

inferred by using PHYML (Guindon & Gascuel 2003) and BootPHYML v3 (Nylander

2004)F0rt|”e clock-independent molecular dﬂﬁug}dPemlized Lilelihood Howeveanernative scenariosare possib|mt‘
implemented in r8s v1.6 (Sanderson 2003)Eayetien appoachin PAJL/ given the global evidence available so far, they seem
multidivtime §¥g 1997ftorne et all®8),which are both able to accourdtior r to beless likely. Qnly the retrieval of pre-Tertiary
varation among lineages and allow multiple calibration constraints. fossils attributable to Crypteroniaceae from Africa,

Madagascar, or India would unquestionably support¥Prerma glabridaypteroniaceas)

Weusedwo fossils for calibrating the molecular clock simultaneously at two : !
the out-of-India hypothesis.

nodes:
* Node E fossil Melastomataceae leaves from the Bdedriegion Stat83 mys)
* Node F fossilMyrtaceiditgmllen from the Santonian of G86any@a)
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