EF 16S rRNA
T

KER, T fF, 25%, K 4
(

okl

HatigsE REPOATS

B4 R 5 ER TR 4 8611 H & KB 7 F R G idt

, 116023)

WE: BEPCRY KA T 3H 5B 647 F B & 5% #4349 % T B (Blennioidei) & % 69 KA 4K 16S rRNA
KB A5 R B 669bp AL, 454k B GenBank 49 5 F s 2 B JAeAt & K egaa A B KB, FHARSE
% sk # (Chionodraco rastrospinosus)# sh 2, A Ak R %K F #7695 5146/, #1 MEGA 4.0 31+ 5
MBI BRI . EFE . 3/ B E, EARKEYEMP)FAREENIMERRLT
B, RIT: EHTEH &£6) 16S IRNA K BA R F IR T LIA BAQIBEAREIA S, £A
207 bp T FAL .k, 5/ BRIRAE A 0.8, BT £ F A 3.36; L F4 s(Enchelyopus elongates) )2 F 4
T B %8 4 #+(Zoarcidae), %% (Azuma emmnion) )3 F & & B £ 4 # (Stichaeidae); # K, = % (Enedrias
fangi)#= = & (Enedrias nebulosus)# 18] if /£ 3 B R A 0.01, F4% X & Rik.

F 437 i T B (Blennioidei); &4k DNA; 16S rRNA 2 F 57, A%4LH

FESZES: Q959 XHERFRIRAD: A
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1 #HE*®
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-20
fi 3 5
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RNA , 7 10 11 #
(Notothenioidei) (Channichthyidae)
(Chionodraco rastrospinosus) ,
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E-mail: wangwei@dlou.edu.cn

Marine Sciences / Vol. 36, No. 9 /2012 89



HRRE REORTS

uL DNA , 20 uL 10%  SDS, , , 1 mL 100% ,4C 20T
3 uL K, 355C 2 h, 15 min 1 h, , 4C  70%
, 100 pL , 30 min, 2 ( 200 pL), 30 min, TE
10 min(12 000 r/min, 4 C), (dd H,0)50 mL

F 1 @i E&LERFHEEERNNFLEE
Tab. 1 Locality and numbers of Blennioidei

() ()
B%05 (Azuma emmnion) 10 6 38°55'N 121°36'E
fi#f (Enedrias fangi) 10 6 38°55'N 121°36'E
## (Enedrias nebulosus) 10 7 38°55'N 121°36'E
it (Enchelyopus elongates) 6 5 38°55'N 121°36'E
fit (Alectrias benjamini) 3 2 38°55'N 121°36'E
fiit(Ernogrammus hexagrammus) 2 2 38°55'N 121°36'E
F*2 KEAMEMAMSITESE I6SIRNA ERER
Tab. 2 Information for 16SrRNA genes of Blennoidei
GenBank
GP1  Z&fH Hi - 8 (Pholidae)-#%#i (Azuma)
GP2 fiy B - 8§ - 8§ (Enedrias)
GP3 fi S N
GP4 i % - 8§ - #§ (Enchelyopus)
GP5 i3t M - B (Stichaeidac)- i (Alectrias)
GP6 {5 M - #§ - 8% (Ernogrammus)
GP7 fi#(Labrisomus nuchipinnis) ## - B4 (Clinidae)- #i (Labrisomus) AY098848
AY 098850
GP8 fli#(Clinus venustris) -H - B - #i (Clinus) HQIS58866
HQ158867
- 3 - i i iidae)- i
GP9 §{(Tripterygion delaisi) _ .Jﬁ B (Tripterygiidae) L} AY098849
(Tripterygion) AY 098850
- f - i i - i
GP10 #3}(Chaenopsis alepidota) _'Ej % (Chaenopsidae) il DQ532850
(Chaenopsis) AY820740
GP11 fi#f(Lipophrys bauchotae) B -#if  (Blenniidae)- i (Lipophrys) Eﬁ;;izgz
' (Chionodraco rastro- ) ) ) (Chionodraco) U12264
spinosus)
1.2.2 16SrRNA min ,
PCR
16SAR(5’-TTAGTTTGGTGTCCCGAA-3’) 16SBR .
, , 1.3 HEFESH
(5°>-GCAAGAGGCGATGTTTTT-3"),
PCR 25 uL, DNAstar ClustalX1.8
2.0 mmol/L MgCl,, 0.2 mmol/L dNTP, 0.2 pmol/L f3f 16SIRNA 20 MEGA 4.0
,1 U Tag DNA (TAKARA), 1xTaq P-Distance (21
50 ng DNA PCR (neighbour-joining, NJ)
95 3 min; 94 30s, 56 45s,  (maximum parsimony, MP) ,
72 1 min, 35 ; 72 10 ( bootstrap) ,
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1000 DNA sp 5.10 12 13
! 10, GE
2 %% (52)(  3) 38 i 168
rRNA T: 23.10% C:
21 ST EH &KX 16SrRNA A B sk 40 A% 24.80% A: 30.50% G: 21.70%,  , A+T
16S 5, (53.60%) G+C (46.40%),
651 674 bp, 669 bp 3 GC (
GenBank , 4), 2 GC ,  51.50%;
578bp( ) 38 3 , 45.70%, 1 ,
31 , 4220% 5 16S rRNA
0.0000  1.0000( 0.6259), 578 ) 3,1
0.0000 0.04349( 0.0091); 11 45.45% 2 3 , 120 127 123
, 27 ;03 . 15.88%;
, , B , 1 ,  18.44%

F3 11 MR B a2 16SrRNA & 7 5I4E
Tab. 3 Characteristics of 16SrRNA sequences from 11 species of Blennoidei

() ()

GP1 6 5 0.933 0.0435 4 52
GP2 6 6 1.000 0.0068 12 11
GP3 7 6 0.952 0.0151 3 19
GP4 5 5 1.000 0.0162 4 19
GP5 2 2 1.000 0.0164 4 11
GP6 2 1 1.000 0.0000 0 0
GP7 2 1 0.000 0.0000 0 0
GP8 2 1 0.000 0.0000 0 0
GP9 2 1 0.000 0.0000 0 0
GP10 2 2 1.000 0.0020 0 1
GP11 2 1 0.000 0.0000 0 0

- - 0.626 0.0091 2 10

%4 11 T B &2 16SrRNA £ E 4 FF 55 F 19 9 % 5 2 (%)
Tab. 4 Average nucleotide frequencies of 16SrRNA partial sequences of 11 Blennoidei (%)

1 2 3
T 23.1 23.3 20.0 259
C 24.8 20.2 26.8 27.5
A 30.5 345 28.5 28.4
G 21.7 22.0 24.7 18.2

F5 11 B % 38 MMKREY 16SIRNA B9 FHIEBFESFHR
Tab.5 Sequence variation of 16SrRNA gene of 11 Blennoidei species

(ii) (si) (sv) R= si/sv
371 77 93 0.8
120 26 33 0.8
127 24 30 0.8
123 27 30 0.9
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N 81.82% 0.0000 , BEAG
22 HMABRMERLIER
(0.05) 11
MEGA 4.0  P-Distance 38 i 0.7236, 113.06 ,
16S rRNA B3 L
( o611 0.0064, (0.010)
F 6 11 FhERTE B & LM RMAIEEES
Tab. 6 Genetic distance within-species and between 11 Blennoidei species
11
1 2 3 4 5 6 7 8 9 10 11
GP1 oAk 0.05
GP2 0.06 HEE 0.00
GP3 0.06 0.01 HoHE 0.01
GP4 0.10 0.11 0.11 oAk 0.00
GP5 0.06 0.08 0.08 0.10 Ak 0.00
GP6 0.60 0.59 0.59 0.59 0.60 oA 0.00
GP7 0.59 0.59 0.59 0.60 0.60 0.18 HAE 0.00
GP8 0.59 0.58 0.59 0.60 0.60 0.16 0.19 koxk 0.00
GP9 0.60 0.59 0.59 0.60 0.59 0.18 0.18 0.19 oAk 0.00
GP10  0.59 0.58 0.58 0.59 0.59 0.15 0.19 0.16 0.20 HEE 0.00
GP11 0.58 0.58 0.58 0.59 0.59 0.16 0.17 0.17 0.19 0.19 Ak 0.00
3 S > S * >
23 ®HIT 2} ﬁ%é]\%ﬁx% 4 A 3& %‘ 29 58 Enedrias fangi
61 Enedrias nebulosus2
i 165 rRNA ; 100 82— dzima empmnion
Alectrias benjamini
il Enchetyopus e!ongates
100 30 gggus venusmsh
I 1. u
( D 1000 Bootstrap(BP) 64 Tripteryglon dex’ms:
Ernogfommus hexagrammus
Chionodraco rastrospinosus
’ @
i
MP L ’ %9 63 Enedrias fangi
G W S % 8 Genebank oo e neidomu
fi# (F1687233 Enedrias nebulosus) ), 71 Enchelyopus elongates
% Alectrias benjamini
fiRy fil3f fil3f fily i 100 3 g%mlﬁn ustrish
4 (I1) 4 39 C——Chaonopsis alepidota
i 56 Lipophrys bauchotae
5 4 > fi grtpterygmn d%;’aas;
FROZIC exagr
il  Genebank il , LB Chionodraco rastrospinosus
(®)
fit fit
1 MP NI b i
LW i S @ N o)W |
Fig. 1 MP (a) and NJ (b) tree based on the analysis of
i L} L} > 16SrRNA genes from 11 Blennoidei species
fit fit
MP ( ) NJ 3 ‘V‘j"ﬁ’_\l
(100%)  f ,
o g 31 HITHE &EXKKIKI6SIRNA LR H LEH
A #54E

fi
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, fif {3} fil3}
GenBank ,
, 95% ,
, 16S rRNA
(Si/Sv) 2.0, Knight!®*!
2.0 ,
fil3}
fi3t 16S rRNA
AT , , A+T
G+C,
[24-26] %
16S rRNA ,
, [27] E@
16SrRNA
32 @®BITLAE&XHEXFZNIKGT
3~ 6 , 16S rRNA
6 i
, fil3f 3% ,
0.01, fil3f {3t
, {3t 5 )
1 , 5
Genebank
1 , #i#f  Genebank =1
(7-51 {3t ,
fif , fil3}
fil3f fil3f 3% , B
fi3f 3% ,  BEU iy ] 13t

: i
Bg i

fit ft
25 fit
fit fit
(9] :

[1] 2

ft fit fit

; o) fifRy
fiRf , fiRy
, b fiRy
fiRf fizy filzy
it ’ [
iR Bl fiy
fi3f

fit fi3f fiat

it fit
i 2B
, fit fit

b

E

[28-29]
fil3f fif
i3t MP NJ
, MP fil3} i34
NJ
NJ
; (MP)
33 FRERIE RN L
i3t fil3f |
i : :
[31]
. ) ,
g, 1.5 i),
3t 3t , 16SIRNA
, fil3f
fi3f ( 0.01), NJ] MP
, fil3f i3t
[32-33]
(341 16S rRNA
i3t
93
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Molecular phylogenetic relationship of blennioidei based on
partial sequence of mitochondrial 16S ribosomal RNA gene
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Abstract: The 16S ribosomal RNA partial sequences of 6 species within 5 genera from Blennioidei in China yellow
and bohai seas were amplified using PCR technique. Approximately, 669 bp gene fragments were obtained. These
data were combined with other homologous sequences of 5 species from Blennioidei, which were downloaded from
the GenBank. Chionodraco rastrospinosus were designed as outgroup. Nucleotide composition frequencies,
P-Distance genetic distance and transition/transversion ratios were analyzed with MEGA 4.0 software. Molecular
phylogenetic trees were constructed by the maximum parsimony (MP) and neighborjoining (NJ) methods. There
were insertions and deletions in the aligned base pairs. Two hundred and seven bp variable sites were found in the
analysis matrix. The average ts/tv ratio and average percentage divergence among all pairwise comparisons were
0.8 and 3.36, respectively. According to the partial sequence of mitochondrial 16S ribosomal RNA gene, the classi-
fication system of Blennioidei was acceptable, which is classified as Pholidae, Zoarcidae, Stichaeidae, Clinidae,
Blenniidae, Chaenopsidae and Tripterygiidae. Enedrias fangi and Enedrias nebulosus had a close relationship, as

the genetic distance between the two species of partial 16S ribosomal RNA gene was only 0.01.
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