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I Introduction

Order Cetacea contains 80 species, which is classified broadly into 2 suborders, 10
Odontoceti and 4 Mysticeti.

Though Delpinidae is rich in diversity in terms of ecology and morphology,
phylogenetic relationships of Delphinidae have not been revealed. Suggested reasons
are: (1) exhaustive phylogenetic analyis is hardly, and some studies used few gene
regions for molecular phylogeny. (2) fossil record is poor. In addition, Delphinide
diverged short term, that brought on low degree of genetic differentiation.

In this study, phylogenetic analyses have been performed by using mitochondrial
DNA control region, CO I region, 16S rRNA region and SWS gene to resolve the
phylogenetic relationships among Delphinidae. In addition, the evidence which factor
leads to make resolve the phylogenetic relationships is validated.

Il Materials and Methods

(1) Samples

The samples for mitochondrial DNA analyses obtained from 13 genera 17 species.
Species names are follows; false killer whale (Pseudorca crassidens) , bottlenose
dolphin ( Zursiops truncatus) , pacific white-sided dolphin ( Lagenorhynchus
obliquidens) , melon-headed whale (Pepnocephala electra) , Risso’s dolphin (Grampus
griseus) , Fraser’s dolphin (Lagenodelphis hosei) , northern right whale dolphin

( Lissodelphis borealis) , long-beaked common dolphin (Delphinus capensis) |,
short-beaked common dolphin (Delphinus delphis) ,rough-toothed dolphin (Steno
bredanensis) , spinner dolphin (Stenella longirostris) ,striped dolphin (Stenella
coeruleoalba) , pantropical spotted dolphin (Stenella attenuata) , Atlantic spotted
dolphin (Stenella frontalis Atlantic) , Indo-Pacific humpback dolphin (Sousa chinensis),
tucuxi (Sotalia fluviatilis) , short-finned pilot whale (Globicephala macrorhynchus) .
SWS gene analysis used 12 genera 15 species, which excluded pantropical spotted

dolphin and Risso’s dolphin.

(2) Methods

DNA extracted using auto extractor from blubber, liver and muscle tissue and
amplified objective gene by PCR. Mitochondrial DNA fragment cloned for screening.
SWS gene and mitochondrial DNA were purified with Exonuclease I (Exo I) and
Shrimp alkali phosphatase(SAP) for sequencing. The sequences from the different

reactions were compared and edited using Clustal W in Evolutionary Genetics



Analysis, Version3.1(MEGA) and phylogenetic analyses performed to reveal genetic
relationships by Neighbor-joining method, Maximum parsimony method and Maximun
likelifood method.

[MResults and Discussion

Control region 593 base, CO I region 730 base, 16S rRNA region 770 base and SWS
gene 1063 base were identified. Substitution rate per million years were estimated
based on genetic distance. In the result, individual region shows as follows: CO I region
0.61%, control region 0.53%, 16S rRNA region 0.25%, SWS gene 0.03%. Despite the
substitution rate, phylogenetic trees showed low bootstrap value in each region. Then
phylogenetic analysis were performed using combined regions. In the result, combined
all mitochondrial regions showed comparatively high bootstrap value. This
phylogenetic tree was divided into three clades. Clade A contains genus Delphinus,
Stenella, Clade B contains pacific white-sided dolphin and northern right whale
dolphin and Clade C contains porpoises (Fig.).

In addition, SWS gene shows 39 base insertion in Fraser’s dolphin, spinner dolphin,
long-beaked common dolphin, short-beaked common dolphin, striped dolphin and
Indo-Pacific humpback whale. Compare with harbor porpoise and considered to be
closely related river hippopotamas, there were deletion in that region. This is
suggested that this group with insertion diverged recently.

These result show that mitochondrial DNA could be used as a marker to resolve
phylogenetic relationships by long sequences and suggested genetic differentitaton

would occur in several million years.
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Fig. Phylogenetic tree of all mitochondrial region. Numbers show NJ method, MP method and ML method

respectively. Branch length reflects geneticdintance. Sequence of narwhal, harbor porpoise, Baird’s beaked whale

and Amazon river dolphin were used as out group.



