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Tab.l Species and collections of experimental samples

Pomadasys

Haemulon

Anisotremus

Haemulopsis

Conodon

Orthopristis

Xenistius

Plectorhinchus

Diagramma

Parapristipoma

Pomadasys maculatus
Pomadasys hasta
Pomadasys argenteus
Pomadasys corvinaeformis
Pomadasys macracanthus
Pomadasys striatum
Pomadasys furcatus
Pomadasys peroteti
Pomadasys commersonnii
Pomadasys olivaceus
Pomadasys argyreus
Pomadasys incisus

Pomadasys panamensis

Haemulon flavolineatum
Haemulon macrostomum

Haemulon sciurus
Haemulon plumierii

Haemulon chrysargyreum

Anisotremus surinamensis
Anisotremus virginicus
Anisotremus taeniatus

Anisotremus davidsonii

Haemulopsis leuciscus

Haemulopsis axillaris

Conodon nobilis

Conodon serrifer

Orthopristis chrysoptera

Orthopristis rubber

Xenistius californiensis

Plectorhinchus lineatus
Plectorhinchus diagrammus
Diagramma pictum

Parapristipoma trilineatum

, Barra do Kwanza Lodge

>

HQ676793
KJ768282~KJ768284
HQ676799

, Carrie Bow Cay
, Carrie Bow Cay
, Carrie Bow Cay

, Carrie Bow Cay

, Playa Sardinera
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GU702505~ GU702509
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GenBank Pomadasys argyreus Kimura-2-parameter
Pomadasys incisus Pomadasys
panamensis Orthopristis rubber ~ CO (Maximum likelihood, ML) (Maximum
parsimony, MP) PHYML v2.4.4
1.2 DNA s PAUP Version 4.0b 10
DNA , K (Swofford, 2003) R R
55°C 3—4h, - s DNA  50uL tree-bisection-reconnection (TBR)
-20°C 1000 (Bootstrap analysis)
1.3 PCR
PCR co ¥ 651bp 2
DNA , 2.1
, :CO -F1:5- TCA ACY AAT 29 CO 651bp
CAY AAA GAT ATY GGC AC -3, CO -R1:5- ACT , 272 ,
TCY GGG TGR CCR AAR AAT CA -3(Ward et al, GenBank
2005) PCR 50uL, 10xPCR , AT G C
( Mg*)5uL, dNTPs (- 2.5mmol/L) 2uL, 21.9% 27.5% 19.7% 30.9%, A+T (49.4%)
1uL, 2pLDNA (1U/pL), ddH,O G+C (50.6%)  651bp CO
37uL PCR 1 94°C Smin, 94°C , 1 ,
30s, 54°C 30s, 72°C Imin, 33 , G-1(31.7%); 2 , T-2 (41.0%)
72°C 10min PCR 1.5% , ; 3
) C-3 (36.9%), G-3 (12.2%),
G ( 2 G+C , 1
14 G+C (59.0%) 2 3 (43.8%,
BioEdit , 49.1%) , 651bp , ,
NCBI Blast , 417 (64.1%), 234(35.9%),
GenBank 224(34.4%)
Clustal W (Thompson et al, 1994) s 14—130,

>

MEGAS.0 (Tamura et al, 2011)

B

(106—130, 113),

T1 C1 A1 G-1

2 CO

Fig.2 The base composition of the Ist, 2nd, and 3rd codon of CO

T2 C2 A2 G-=2

T3 C3 A3 G-3
COl

gene



1 - DNA 103
(104—118), (107—111), 0.200 ,
(107—111) , (109—127),
(100—127) 2.3
CO ,
Kimura-2-parameter CO , ML MP |
2.50, , , 3
R Bootstrap
R 549 ML/MP R
68 34 )
2 , 217 , 8
3 , 63 34 (2 , ,
T-C , 5 , v
A-T A-C G-T G-C( 2) ,
&2 COI R EBREEFRFIERE ’
Tab.2 Numbers of transition and transversion of CO  sequences > >
i) s ) s( ) : ,
549 68 34 1.97 , , ,
1st 214 4 0 15.76 s
2nd 217 0 0 3.86
3rd 119 63 34 1.86 3
3.1 DNA
2.2
Kimura 2-parameter 29 Hebert  (2003a, 2003b) (¢[0)
co 3. DNA ,
; 0.000— (Johnson et al, 2008;
0.009, 0.004, Hebert  (2003a, b) Schlei et al, 2008; Keskin e al, 2013; Keskin et al,
0.020(2%) 2013; , 2014) Hebert (2003a) 11
29 0.021— 0.240 13320 CcO , CcO
, 0.184, 98% 0.100, )
90% 0.150, cO 2%, 1%
(0.240); Hebert  (2003a, b) ,
(0.021), Hebert CO
(2003a, b) 2%(0.020) , 10
0.086—0.238, 0.189, 29 91 CcO ,
: 0.004,

(0.156—0.229), (0.151—0.212), 0.184, 46 )
(0.140—0.205), (0.142—0.234), 0.000—0.009,
(0.156—0.219), , Hebert (2003a) 0.200(2%)

; 0.021—

(0.186— 0.240, Hebert 2% ,
0.237), (0.194—0.231), (0.184— , CO
DNA

0.229)
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Molecular phylogenetic trees of 29 Haemulinae fish in CO
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3.2 DNA Haemulon californiensis P. commersonnii,
(Haemulopsis)
DNA CO (Lopez, 1981), Tavera (2012)
, CO , , P
corvinaeformis (Haemulopsis) ,
CO , : Haemulopsis corvinaeformis
’ ’ 4
) ) DNA CoO
, - 7 29
R Sanciangco (2011) , CO
Tavera (2012) CO
2%, ,
Sanciangco  (2011) , 10
(I: , 1I: - CcO ,
, II: ), ,
Tavera (2012)
) , CO
’ 650 bp ,
14
5 , A% (
+ + ) S ’ ’
v ,
6 - s , ,2014. CO
( ) DNA
’ 4 N , 38(4): 737—744
s , 1987.
’ ’ , 339341
’ ’ , , , 2006. 5 b
. , 25(4): 42—45
> s s ,2007. 12 16S
(Haemulon) (Haemulopsis) RNA ,26(3): 48—52
, 1993. >
( X. californiensis), 360—363
( P. corvinaeformis) ’ ’ 2014 o
, Jordan  (1882) 49(5): 716—726 ,
, , , 1995.
, , 636—640
, Sanciangco  (2011) . 1994 )
708—709
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DNA BARCODING FOR WORLDWIDE HAEMULINAE IN
CLASSIFICATION AND PHYLOGENY

LIANG Ri-Shen, WU Li-Yu, SU Guo-Mao, CHENG Shuo, ZHOU Meng, WU Zao-He
(College of Life Science, Zhongkai University of Agriculture and Engineering, Guangzhou 510225, China)

Abstract To investigate the feasibility of using CO
determined the 651 bp CO

genetic distances inter- and intra-species using MEGA 5.0, and constructed the molecular phylogenetic trees using

sequences as DNA barcodes to identify Haemulinae species, we

sequences of 91 Haemulinae individuals sampled from 7 genera 29 species, calculated the

maximum parsimony and maximum likelihood methods. The result show that the inter-species genetic distance was
0.021—0.240 in average of 0.184, while that of intra-species was 0.000—0.009 in average of 0.004. The average
inter-species value (0.184) is 46 times larger than that of intra-species one (0.004). Moreover, each inter-species genetic
distance value is larger than the minimum species identification value 0.200 (2%) suggested by Hebert. In the molecular
phylogenetic trees, individuals of each species formed an independent monophyletic group, indicating that CO  could be
used as an effective barcode gene for accurate identification among Haemulinae species. Meanwhile, as the phylogenetic
trees show, the Pomadasys fish are non-monophyletic and form 5 independent groups. Such phylogenetic relationships are
due to their geographic distribution, which is consistent with the viewpoint of modern molecular phylogeography studies.

Key words DNA barcodes; CO phylogeny

gene; Haemulinae;



