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Abstract T ths study, tl complete mitoc londii &
genome of Amphioctopus marginatus (Cep htopod a ggto-
podid @) w asequenced. T le lengt hof A. marginatus w a
15, 19b @ p as (bp) nd tle composition of genome is

(1. %), T (*35%%),C (1e. %), ud G ( .96%). T e
w lole mitogenome w @a composed of 13 protein-coding
genes (PCGs), 2 ribosom BRN genes, 22 tr msfer RN
genes, nd am /o1 non-coding region. T le over & +T
content of A. marginatus s lowed rem =& hle simil =ty to
ot ler gqetopodid aspecies reported before, wit ht ke c hm a
teristic of extremely ric et t han G4+C. T Ie gene order of t e
protein-coding genes w @aidentic lato ot ler octopodids, but
tle tRN genes were re @ nged, m king t e gene order
unique. T le p lylogenetic n lysis s lowed 1el tons lips
between A. marginatus md Amphioctopus aegina is close.
Tl new mtDN d aanticled tle d ala @, wlic hw a
bene fti ato 1e fme t le p lylogenetic 1el @ons lips wit hn
estopodid a furt ler. ND? gene could become n optim la
DN b modingint xon identi £ ton of t Ie f mily.
Keywords Amphioctopus marginatus Nfoc londii ta
genome DN b woding gqgtopodid a
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Amphioctopus marginatus (T ki 196 ) (Cep hlopod a
gstopodid @) is amoder & sized octopus wit h arobust
body. Tt is lwo known at le coconut octopus, frequently
using coconut s lells or se alells for s lelter. A. marginatus
gener Hy lives in s hdow w te1s on = @aof s nd, mud nd
tubble, nd is found in tropic continent aco & aw s
of Indi m nd western P ai & qge as (Norm @ 2000; Nor-
m met W2013). A. marginatus is maimport at fi lery spe-
cies, due to its wide distribution lar age nd lg hprotein
content. Recently, t le n fr laresources diminis led g1 du-
dy wit ht le multiple size of ¢ @ h Complete mitoc lon-
dri agenomes provide d me set of genes w len coded @
mino aids, w lic hmig I be suit hle to cl wfy tle 1el a
tions liws between some groups ( llcock et 1a 2011). Tt ig
t lerefore useful to obt @ t le complete mitoc londri ADN
of t lis species nd to study its p lylogenetic position in
gstopodid a

T Ie s mple w acollected from H &ou E lery Maket,
H @ n Province, C hn aTot genomic DN  of A. margi-
natus w aextr ated wit ht le EZ.N. . Millusk DN git
(@ MG Bio-Tek Comp ny, Norcrosty G ). P wi aprim-
ers were referenced by Octopus conispadiceus ( Mat ha
201 ). ¢ le1s were designed by t lose s lort sequences.

T le complete _mitoc londti & DN of A. marginatus
(Genb mk ssn. € @ 6155) w a successfully sequenced,
wit ht Je 15, 19 bp long sequence nd 13 protein-coding
genes, 2 IRN  genes, 22 tRN genes mnd non-coding
tegions ( B 1, T ble 1). T ke content of +Tw a 2.2 %.
T le over 4 b & composition of Hstt mdwa 1. % ,
3573% T, .96% G nd 16. % C. Seven of t Ie t liuteen
proteins encoded by t le H-str md. Tn t hs study, t e most
frequently used mino aids were Tle (12. 1%) in A. mar-
ginatus, followed by Leu (11. 9%), Ter (222%), sn
(!.59%), nd Lys (2. %). nd we ¢ wul tzd t le p teins
of codon us ge, (lysine) at le most frequently used
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Fig. 1 Gene m mof t le mitoc londri agenome of Amphioctopus marginatus.

m wked

codon w aused 326 times for protein synt lesis. T lere were
13 typic laprotein-coding genes (PCGs) in t I mitogenome
of A. marginatus in tot (T lle 1). Seven of t le t huteen
proteins were encoded by t le H-str nd, w lile t le ot ler six
proteins e encoded by t le L-stt ad ( Ig. 1). T le mitoge-
nome of A. marginatus encoded 3 5 mino aids wit ht ke
exception of stop codons. mong W codon f milies, Te,
Leu (UUR), P le, nd _ laoccupicd gpredomin mt position.
In ddition, t lete were four nucleotide overl ms between
d/ cent PCGs, t ley wete ND2 nd CoJ, TP2 nd TPe,
ND nd ND L, Cob nd NDe, respectively. T lere were
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11 t le protein-coding genes, tRN genes nd 1RN genes =

22 tRN genes in t ke mt genome of A. marginatus, 1 ag-
ing frome to 3 bp (T Wle 1). Seven of twenty-two tRN ¢
re encoded by tle H str nd md 19 by f le L-str nd. nd
t e GC content of t e tRN genes 1 mges from 12.5% to
29. %. Not bly, mong t I mt genome, tinP in A. margi-
natus w afound to be fa ainique position, w hic hm de t le
gene @ mgement differ from ot ler qgtopodid a species.
By comp m@son wit h W sizes of tnL  nd 11nS genes mong
ten species in t ke study, t le lengt Iv of A. marginatus were
simil m to t lose of Amphioctopus aegina (Z hng et ha
2015), wit ht I Tengt hof 1505 nd 961 bp. T lese results
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wo proved t lo @cur ay of t le close 1el tions hp between
A. marginatus nd A. aegina friom t le p lylogenetic trees.
Tk +T contents of t le rinL  @d 11nS for A. marginatus
were 221 nd ‘2. 0%, 1espectively. T le lengt hof NCR in
A. marginatus w 2596 nucleotides, w fic hw at e s lortest
in ten species. nd we detected anicros tllite-like ( T);,;
element faposition of 15,629 15, 10 in t e NCR of A.
marginatus.

Inorder to m lyzet le p lylogenetic rel @ons lips mong
octopodids mnd se @ h fier tle lomogeneity between

Table1l qgg niz tonoftle
mitoc londri agenome of
Amphioctopus marginatus

mitoc londti GDN  nad DN b modingintle mplic ion
of p lylogenetic n lysis. e constructed p lylogenetic trees
by m mimum-likeli lvod, neig bor-joining nd m mimum-
p wimony met lod (T mur at 1a 2013) b wed on tle 13
conc fn ted proteins genes nd e @ hsingle mitoc londri &
gene potenti lato be b moding, 1espectively ( 12.2). qptle
w lole, for t ke 13 conc ten ted proteins genes, t Ie topologi-
¢ lastructures of M tree nd N, tree were identic g wit h
slig b difference from N® tree. Fom tle t hee kinds of
trees, O. conispadiceus nd Octopus minor wete sep r ted
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atle e diest, t le of ler octopodids were furt ler divided
into t hee sm W subclusters. E @ahsm W subcluster corre-
sponds to t monomic latribe, genus or subgenus ( K. 2).
Tl fist subcluster included thee Amphioctopus spe-
cies, we ¢ mcle dy fnd t haA. marginatus is clogest to A.
aegina, wit hAmphioctopus fangsiao being t le sister t son.
T ke second subcluster consisted of Octopus bimaculatus
nd Octopus vulgaris, nd two Cistopus species formed
into t le t lrd subcluster. T le 1 ter two were sister groups
ftom N tree nd N, tree, lowever, t & NR tree indic ted
t hiat Ie former two subclusters hwae closer 1el @ons lips.
Comp red wit ht le topologic lastructures of ¢ @ hof 13
PCGs from t hee trees, 1esults 1eve led by 3 of 13 protein
genes (Cob, ND’ nd TPe) were consistent. &t w awort h
noting t hfat lese trees b sed on NDd gene were leld wit h
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