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1.2 DNA PCR

100 mg K )
/ e,

DNA, -20C col 6. F1:
5'"TCAACCAACCACAAAGACATTGGCAC-3' F2: 5'-TC
GACTAATCATAAAGATATCGGCAC-3"; R1: 5-TAGAC
TTCTGGGTGGCCA AAGAATCA-3"; R2: 5-ACTTCAGG
GTGACCGAAGAATCAGAA-3'

Fl F2 F,R1 R2
R, -20C PCR

25 uL, 17.25 pL, 10xBuffer 2.5 pL,
dNTPs 2 puL, 5 pumol/ L 1 pL, Taq
0.25uL. DNA 1 uL PCR :95°C
2min; 94°C 0.5min, 52°C 0.5min 72°C Imin,
35 ; 72°C 10min; 4Cl
PCR Biometra PCR
1.5% )

( ) )
1.3

Dnastar (DNASTAR.Inc., Madison.USA)
, DNASP!”

MEGA4.0 (18] , Kimura-2-par-
ameter (K2P) ,
(Neighbor joining) , 1000

(Bootstraps)

NCBI (National Center for Bio-
technology Information) BOLD
(Reference Barcode Database) ,
2
2.1
1 71 2 6 10 14

, [11—14]
FishBase

(Integrated Taxo-

nomic Information System, ITIS) 1]

(G
22 Col
71 652 bp,
58 ol T:
29.7% C:28.1% A:23.5% G: 18.8%,  A+T

DNA 1163
(532%)  G+C  (46.9%); 13 ol
T:31.8% C:262% A:252% G:
16.9%, A+T  (57%) G+C  (43.1%)
, GC GC R
Ward ¢
.1 GC  (54.3%) 2
3 (44.5% 38.6%),
K2P) 2,
0.0028, 0.0335,
12, Hebert [® “10%
” s 0.1866,
0.2361, 0.2369
0.3184 s (K2P)
, (K2P)
2.3 DNA
col GenBank
, , fif] (Sebastes ocu-
latus) 98% DNA
, 13
fify

(Sebastes oculatus)
fifh (Sebastes constellatus)(100%),
99% fif
BOLD v3 ,
BOLD
NCBI
& (Cottoperca gobio) BOLD
& (Cottoperca trigloides)(99%),
&  (Cottoperca), & (Cottoperca trigloides)
(Integrated Taxonomic Information

System, ITIS) R

FishBase )
FishBase [l (Cottoperca
trigloides) >
GenBank
Ji& (Cottoperca gobio)
2.4
14 71 COl1 28
, 28 (2 ,
(Rajidae) (Dipturus)
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Cottoperca gobio Brama brama Gasterochisma melampus Patagonotothen ramsayi Sebastes oculatus

Y g6 FbE i fiE i Yo7 B A Yg8 F R I Y9 Bl firt Yg10 I Ehss
Congiopodus peruvianus Merluccius hubbsi Macruronus magellanicus Engraulis anchoita Genypterus blacodes

e

Y1 2 Rk Y2 i B DG Y3 FEHK W) Y4 PIAGE R V)EE #

Amblyraja doellojuradoi Psammobatis rudis Dipturus chilensis Dipturus argentinensis

1
Fig. 1 Photos of fish samples
#Y4 FishBase(http:// fishbase. org/), Diaz de Astarloa, J.M.;
#Y4 was photoed by Diaz de Astarloa, J.M. from FishBase (http://fishbase. org/), others were pictured by the author

Rx2 BHOEMTBEEEBRKP)RITR

Tab.2 Summary of genetic divergences (K2P) within various taxonomic levels

Coverage Maximum Minimum Mean Standard deviation
Within species 0.0052 0.0000 0.0028 0.0017
Chondrichthyes 0.0031 0.0000 0.0021 0.0018
Actinopterygii 0.0052 0.0010 0.0030 0.0017
A Between species 0.0335 — — -
Between genus 0.2185 0.1228 0.1866 0.0434
Merlucciidae 0.2185 — — —
Rajidae 0.2075 0.1228 0.1759 0.0463
Between family 0.2817 0.1900 0.2361 0.0360
Perciformes 0.2817 0.1900 0.2427 0.0344
fih Scorpaeniformes 0.1960 — — —
> Between order 0.2624 0.2191 0.2369 0.0132
Between class 0.3184 — — —
: A ) ;X 4

Note: A Due to the samples limit, K2P distance intra-species is based on only Genus Dipturus. 3K2P distances are calculated from the

four orders of Class Actinoptergii

, ; (Mer- 3
lucciidae) (Merluccius)
(Macruronus) ; fihy (Scorpaeni- col DNA
formes) ; (Perciformes )
i

, (Perciformes ) >



6 : col DNA 1165

gs | Yes-1
100 ﬂ

Yg8-2 | Macruronus magellanicus

Yg8-3
Yg7-3
100 “ Yg7-1 | Merluccius hubbsi
75! Y72

Yg5 Sebastes oculatus

Ygb Congiopodus peruvianus

Yg3 Gasterochisma melampus
r Ygl0-1
100 L Ygl0-2

:|Genypterus blacodes

73 [ Ye2-!
100 L yg2-2

:|Brama brama

100] Yg4-1
L Yg4-2

}Patagonotothen ramsayi

Ygl-3

100 [Ygl-l Cottoperca gobio
Ygl-2

100 [Yg9—1

L Yg9-2

:|Engmulis anchoita

68]_LY1—2

1001~ Y1-3 |Amblyraja doellojuradoi

YI-1

100| Y21
100 —{ Psammobatis rudis
Y2-2

99 —— Y4 Dipturus argentinensis

Y3-1
100 _[ Dipturus chilensis
100" Y3-2

0.02

2 14 col
Fig. 2 The neighbor-joining tree of 14 species resulted from haplotypes of CO | sequences

, [11— FishBase Y3
14] , col NCBI BOLD ,
, Dipturus chilensis,  FishBase
s s Zearaja chilensis , Dipturus
chilensis (Dipturus),  Zearaja chilensis
31 Col (Zearaja) s
Hebert ! col DNA , , Y3
0.0335, N-J s
(610,19, col , Y3 Dipturus
col el chilensis
(D , ,
10 4 , ; (2) ,
D col 2 3) :
, CO1 32 col

, ITIS co1
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