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Abstract Aphils are a gwoup of phloan-feeding hen ipteran nsects Due to their sane unique biological
features aphids are good model oganisn s for understand ng many sgnificant theoretcal issues n adaptive
evolution Aphids mantan an oblgaie endosymbiotic association with Buchnera, their prinary
endosymbionts which are nutritionally and developmentally indispensable to aphids Stud s on phy logenetic
relatbnsh ps between aph s and Buchnera hep us understand the evolution of obligate synbbsis In this
article we reviwed the advances n phylogenetic rehtbnsh ps between aphils and Buchnera at different
taxonam ic levels ( fm h gher to bwer). Available evidences ndicate that parallel diversifications of aphids
and Buchnera occur at bwer taxonan ic level However sudi relatbnsh psmay not exist at h gher taxonam ic
level which contrad cts with the traditbnally accepted parallelism hypothesis On the basis of the detailed
review of prevous studies it is poposed hat more taxonam ic groups should be sampled and more genam ic
data as well as robust phylogenetic concorance tests should be used Furthemore Bucdhnera horizontal
transfer and consistency of evolutbnary rates of Buchnera genes among different aphi Ineages should be
nvestigated to clarify he evolitionary relationsh ps betw een aph ds and Buchner.
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280mya (millbn years ago) (Munson et al, 1914a , 80mya 4
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, Moran ( 1993) Munson (19914)
-Buchnera 11
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Buchnera (Baum ann et al, s s
1995 Nakabachi and Ishikawg 1997 Shigenobu et 16S RNA s Buchnera
al, 200Q Nakabachi et al 2003 Thanas et al, ,
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Fig 1 Phybgeny of selected aphds and its Buchnera | cited from Moran et al (1993) w ih som em odification]
(Heig 1987), P= Penphigidag M = M indardae C = Chaitophoridae (
D repanos iphidae), A = Aphididae Budnera s 16S RNA s Ec= Escheridvia coli,
Pv= Proteusvulgaris Ra= Ruminobacier amylophilus ; 165 DNA
-Buchnera 160~ 280 mya(Buchnera ) The left is aphid phy bgeny based on momphobgy (Heie

1987), P=Penphigidag M =M indaridag C= Chaiophoridae (D repanosiphidae in the orignalpaper), A = Aphididaeg the right s Bucnera phylogeny
based on 16S DNA sequnences and maxmun parsiony analysis the outgroups forBudinera tree are Ec= E sdherichia coli Pv=Proteusvulgaris Ra=
Rum inoba cter amylophilus Divergence tmes on aphid tree were estim ated based on aphid bssils and bigeographical event the origin of aphidBudinera

association was estimated 160— 280mya at kast by using the evolutionary rate of 16S tDNA sequnences ( the arrov on the Budinera tree).
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Fig 2 Sketch ind cating possble evolutionary m echan sm s underlying aph d-Buchnera relationsh ps

-Budhnera

The varition of evolutbonary rates of Buchnera genan es an ong different aphid lneages
and Budinera horimntal transkrs are probably the evolutionary mechanisns underlying the difference beween phybgenetic pattems at hisher and lwer

faxonan i kvel

M oran ( 1996) Schizaphis gram nun
Schlechtendalia chinensis 2 Budhnera

16S RNA 8
E. coli)

Buchnera

the variation of evolutionary rates and Buchnera horzontal transfrs are easier to be uncovered under larger evolutionary tine scales
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2009h)
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