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Abstract Up to datg comple® m itochondrial genomes of 321 verebrates are deposied in GenBank Afer
can paring the sequence das we summarized he gene aranganents of hese species in present sudy O f
those species 81 have distinct gene rearrangem ents all involving RNA genes Among them, 9 gene reamrange-
ments display both gene order variation and gene encoding invertbn A llobserved gene order changes of vere-
brat m DNAs fall inb 3 categories charackristicall: exchange ofposition beween nearest neghbor genes or
segnents the changes cbse b control regbn or the origh of lightstrand replication occasionally accan pany ing
w ith duplication of control region or he changes near the region originaly charackerized as FQ-M All birds
snakes crocodibs and marsupials have heir unique gene orders respectively Gene inversion anoher distin-
guished characerof he rearrangement is conmonly indcatd by he tanser of RNA genes from lightstrand
to heavy-strand which ismore frequently observed in the fishand mammal Three species from diferentchsses
share acanplcated inversion phenanenon al genes encoded by heavy-strand exceptND& For explanaton of
these rearrangement, wo models “ duplcation-random deletion” and “ recanbhaton”, were canmonly adop+
ed by scientists This paper also gives a brief summarization on the mechanisn of these models aswe l as the
application ofgene rearrangement h phy bgenetic sudies

Key words m ibchondral DNA; gene rearrangemeni gene nversion phylogenesis

DNA

@ o E k] aBARS ERES IR

(1. , ) 361005
s 210097,
3 , 116029)
GenBank 321 mDNA , ,
1 2004- 04- 13 :2004- 08- 26
( : 30170505 30470938) ( 1 GG-180-21002403-1740)

[ Supported by NSFC (No 30170505 30470938), Foundaton orUniv Key Teacher from State Education M in-

isty (Na GG-180-21002403-1740) and SRF ©rROCS, SEM]
(1981-), , :
E-mail wangyq@ xmu edu cn Tel 0592-2184427



ZHONG Jingetal: Gene RearrangementofM ibchondral... 323
1 81 mDNA , 9
RNA m DNA 3 :1)
) 2)
3) HQM m DNA
RNA
m DNA
: DNA ;
: Q953 DA 0379-4172(2005) 03-0322-09
(mDNA) 15~ 20 m DNA ,
kb , , m DNA
, DNA (H ) , 240 m DNA
(L= ) mDNA 13 ( 2 141 5 , 6
2 RNA 22  RNA , 86 ),
(D-loop) ; “ (1) 81
ND6 8 HRNA - , m DNA ,
H- nA m DNA : 28 :
m DNA
, m DNA
e 11 m DNA
) , , 111 Hoe R
m DNA o2l (Eptate s
m DNA buwreri) (Myx e g litnosa )
, m DNA ,
fe- i , (Lampeem fuvatils )
(Petomyzon marnus ) RNA™, RNA"",
; , mDNA  RNA""  Cytb
, houe 3,
(Conger myraster ) , ; ( 1A
RNA"™ 112 &3
" 170 mDNA :
m DNA 19
, m DNA 5 :
RNA®", RNA™  RNA"" ND6~ 125 RNA
(C ae brinchus kshi
1 ﬁﬁﬁ]%éﬁ*ﬁ’fﬁ% éﬂé@é:ﬁk nouyei) (Gonostoma gmcik )
RNA“" 5 Cytb 3,
GenBank m DNA RNA™  RNA™
321 ; (Dalla pectorals ) RNA™
, (Cyclosbmata) 4 (P isces) 5 ; (C hin ae-
170 (Amphbia) 7 ( Reptilia) ramonstosa) 3 RNA"”
11 (Aves) 26 (Mammalia) 103 ; (Carapus be m udens s ) RNA'™"



324 Acta GeneticaSinica Vol 32 Na 3 2005

Typical arrangement in vertebrate
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Fig 2 Inversion of the vertebrate m itochondrial genes
Allsymbols are depicted as in Fig 1 with the exception of astersks here indicating e genome w ih variation of gene order.
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