HEDK PR 2018 £ 7 B, 25(4): 762-771

Journal of Fishery Sciences of China

DOI: 10.3724/SP.J.1118.2018.17464

ET &AM COl ERMMO e BaXRARLZEMR

R, RERDS, 264, ar, B dremtt A8 A"

L P EDK RS BERR K =BT, Ml A A I K P SRR T S IR A SR, TR M 510380;

2. DR K= S5habe, L 201306

WE: ASCEB COl HF v BUE N Fhrid, X &#84857% H 2 (Siluriformes)ifF 1T R G K B W5 . N AHBEAT Y
PCR #3455 13 I H 020 134 2% COI B[, Jf5 GenBank iR 15 FiiJE H 219 51 4% COI FL K #EAT
FEXF o dr. R 651 B3 COT 3[R 77 7 Bl AL 4 A Bl 2k I 42 4/, A 48 B2 46 fif (Pterocryptis cochin-
chinensis) , 2 J2 fi (Hemi bagr us wycki oi des) #1 % i ff1 (Pelteobagr us fulvidraco) 3 Fh3tit 5 N7 A SE AL & & A+T
(55.5%) B F =T G+C (44.5%), FIMH Kimura’s 2-parameter 1175 28 ¥yl 5 7] E 2 58t £ FE 85 4 0.195, 23 A4 Fb
Bl NS H AL HE B Ol 0.006, RS KB B EI 41T 45 3 & #H, Neighbour-Joining (N))# %% Maximum Likelihood (ML)
R I8 A 668 B 2R 0 e L B 408, COl JERTER R LT AKCE I RGO R 5185050 2507 i ik Rl ) 45
R—BhiE, 23 82.9%L I 78 HAE I —BEM T FREEUIR, U8 71%; FEJER AR ALE, wHials o
JE AR = R — 3, WHiaE SPIEE RS R R,

XEEF: 65K H; Zkifk COI RN, REAT
FESHES: S917 HEAFRERS: A

fif; J£ H i1 25 (Siluriformes), 1 % fifi 25 (catfi-
shes), 3 J& ifi ‘F ffL 24X (Osteichthyes) . & # & H
(Ostariophysi) 28, 5 H @R A L5
Ky EEH RSy, HAERGE B T RN Rk
KW =srz—n4 . HEGGHE HE2EH 118 29
J&, 113 Rt Hob oA B B 2 B (Siluridae),
27} (Bagridae) Ik Z o 1EFR [ 2R} 8 27041 )iz,
PR T 5, FE kb E R
4 J& 30 Fh, 45 #LE2)E (Pseudobagrus Ble-
eker)14 Ff, #55ifa )& (Pelteobagrus Bleeker)s #i1,
i J& (Mystus Scopoli)4 7, #fi)& (Leiocassis Blee-
ker)7 it

HHr, 7E65E B R R ERI &G AT X
F, AR 0 I 53 8 2 v OCTE R G A A T
Z P &I B R R 18] (1453 24088 TR

ks HEA: 2017-12-29; $&3T H#A: 2018-04-16.

XEHS: 1005-8737-(2018)04-0762-10

AL, A USRS, Al A 0,

FEE M, ek FRA DNA #Y 18S A1 ITS
FEHIo AT 8 FhEIE BB ARG KB RER,; B
WIS 5T H A28 AL RiR Cyt b 25 | #%
DNA ) RAG2 FEH FfZekithk DNA 2)75, R4
WFEE T RO 3B A H 2Rk T LR, JFxH
PEAT T oA Ta) 5 ol 25 1 R g X 1 45 )
Xof P A e R 2 1 B ARRAE A (] Tl TR AU
5%, IFLACIRGT TR0 8 1 R g ML, A s
BT AR R a2 R & B T WF
SRS 1O Ah e M 5 AL 2 Y £
WFFE A6 H 2, KBk = DNA JF5
14 52 AEAS 28 i LY (o AR A R AR, s — & R
MBI B 350 84 oAb S L 2 i 58 T R
— 5B kAt . Arce FEPIL T RSBt 2 LR AR )

HEEUH: B HMAE IR TA/EL T (2013FY110700); H [E /K 7= B} 2= 5F 53 Be o 9 208 25 MR IF B or 3L A BLF L 55 2% &

I (2014A11).
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COI LN I 16S A RNA ST T TRAAEL T
5% . Sullivan 25V F ragl fil rag2 #3£H, %t
Y B R RSk E LR TE AR5
X BE T 241 43T o B 5T 0B N BTE B a2 1 U
B JAR A B AR

bR DNA BATBONERE Bk R AL RE AT,
HALE ) —Be L] R Br e g 2 i TR 48
RS & & W5 . COI (cytochrome oxidase subunit
DFERAE bR DNA H AR F B AR ST I JE R R
B, B HOR 2 0 [ 9 SR BT O AT
HEA A BKEE @650 bp £47), % T,
HAFENRE KRB G5 Mk 21558 b S0
A5 UL ol [ P o 2k P 3 SR A 0 b
KK E ARG KBRS, IEH COI &M B
54 DNA SRS G AWk T LR F L
HARGATN ., R0, S 38 B R EN
DNA F BO)BYIEATR, MpRk2= RO TH AL E
YiFh S A AT A ) R 4 O &, Rk B BA 1
SEENA

ARSI R COT ZEFE NI Fhrid, Xt
SrEE H TR e R R KB, 8
WM TRE K ER, USEITETE B N ERER
J& AR A e AL OC R, TN EGIE H A5 TE
53 F o3 AT IFCR MR 4 BRI AR

1 RS

1.1 SEIedr#

ARHFFECRFEAY H a2 13 F, 3t 134 S REE
A, RIEVRAS 188 55 5L H BURAFAE oK O B
Hh, BRAS SO T K B A A B BR VLK 7 T
FEIT o WP BT A A R 2 AR E (P DR
Ktz ) U ChEsiE ) M (R fak
) ) 3N GenBank F#k 15 FrfihIE H 21
COI A TS 51 2% MHEMHEAR(G B 1 Fin,
1.2 DNA #REX. PCR ¥ iEFfilFF

AWFFEH Omega HYZHZ! DNA HEHGAH &
(E.ZN.A.TM Tissue DNA Kit)#2H DNA, #HT
) DNA it F-25C#H.

125 COI LA (1) PCR ¥ 34 4 FH 19 51 9433l Ay
FISH F1/FISH R1 F1 FISH F2/ FISH R2, J& 25

FHEEO,

FISH F1: 5-TCAACCAACCACAAAGACA
TTGGCAC-3'

FISH R1: 5-TAGACTTCTGGGTGGCCAAA
GAATCA-3'

FISH F2: 5-TCGACTAATCATAAAGATAT
CGGCAC-3'

FISH R2: 5-ACTTCAGGGTGACCGAAGA
ATCAGAA-3'

PCR SR Z N 20 pL: dANTP mix 1 pL,
10xTaq buffer 1.5 pL, Taq HAHF 0.5 uL, MgCl,
2 uL, 4t DNA 1 pL, ddH,O0 12 uL, b FiFs|4
%4 1.0 uL (M€ & 10 pmol/L), H:[H4H DNA #
M B 2924 100 ng, PCR P15 94°C His 1t
4 min; #RJ5 94°C7AEE: 305, 55°CiE k 405, 72°C 4
1 min, HEFEETT 35 MEFR; s H 72°CHE
fift 8 mino JH] 1% N5 HH FRLIKAR I PCR 973 7 1) &
% PCRY #7249 E.Z.N.A.TM Gel Extraction
Kit (Omega Bio-Tek, Guangzhou, China)Zlif [a] i,
FEZAET M A Y HARA FRA w2700 7
1.3 HIESH

SERTAWIFE RIS 134 41 H 125 COT 3
Fe AT PRE, JF 5 NCBI AU FE (https://www.
ncbi.nlm.nih.gov/) % % J7 51 17 HL XF, FHF 45
G3 BT P FGS L VC L BE KT 97%, AT PRIE
T A M8 1 T SEPEFNT BT 5 M HER I . JF
MEGAG6.0 1 Kimura’s 2-parameter!®' 4550 % Fift ]
FRh N AR IR B #1755 . T MEGA6.0 #1ff
£ 41 32 ¥ (Neighbour-Joining, NJ)Fl % K B4R 1
(Maximum Likelihood Tree, ML)% 544 #4531 &
BiREM . FH DNAsp 5.10 Geitsafg 2l

2 GRS

2.1 COI EFE4FES

AWFFEIMASRY 134 45 COT F&[H ¥ 51) i [\ A
GenBank F#XAY 51 5% COI /#4947 Hext, &8T5
KEEHH 536 bp (L&l ABEALL), FEXH
1500, @R e, Hibg 5 MU —2 COL T4
A, TERFGE 180 MAHAFEAE 61 A5,
PRI AR IR ECN 0.441, BFIR 2 MR
I8 %M 0.00555 (0.00000~0.04198); 23 b
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Tab.1 Sampling information and GenBank accession numbers of COI genes
5 L/ s LG GenBank % 5% 5
No. species taxonomy numbers of GenBank No.
samples

Nbl  ®J5 k5 Slurus meridionalis B H -l - g 1 AT this study

Nb2 ks Silurus soldatovi 5IE B -tk A} 4 AAFST this study

Nb3  NZfi Slurusglanis 5IE B -tk A} 5 HQ961078.1-HQ961082.1

Nb4  iFglasgfl Pterocryptis cochinchinensis i H -flifl-[se fig fali J8 13 AR5 this study

Nb5S Wi Kryptopterus bicirrhis Ly AR B R 2 KU568890.1, KU568889.1

Nb6  #Ffi Clarias fuscus 3% H -5 7 B9 R 11 AW 5T this study

Nb7 Bf## Hemibagrus guttatus I B -2 62 ) 34 RS this study

Nb8 % 1# Hemibagrus wyckioides )% H - ) 11 AW ST this study

Nb9  Ki#Ei# Hemibagrus macropterus 6% B - 2 6 JF292347.1-JF292352.1

Nbl0 ##E-#% Hemibagrus filamentus (1A= =y S 5 3 1 JQ289147.1

Nbll B H % Hemibagrus menoda Y B -2 ) 3 JN697599.1, IN697600.1, KT762363.1
Nbl12 /MRE# Hemibagrus microphthalmus IE B -2 4 KJ909359.1-KJ909362.1

Nbl13 #Fift Pelteobagrus fulvidraco 5IE B - - 2 A0 JE 14 AAFST this study

Nbl4 YJRE#I#E: Pseudobagrus truncatus )P H - - 40 2 1 NC_021395.1

Nbl5 fEf#E#f Leiocassis poecilopterus e 2 -8} - 1 EU490867.1

Nbl6 /i Leiocassis micropogon e 2 -8} - 1 KT799814.1

Nb17 BE i X4 Ictalurus punctatus i H -t - S 9 AWFST this study

Nbl18 JREHE Ictalurus lupus 7% B - - 2 2 JN026910.1, IN026911.1

Nb19 & E i Ictalurus furcatus Bl -k EL 5 JF292375.1-JF292379.1

Nb20 H4Effih Clupisoma sinense I H B R -l 3 AR5 this study

Nb21 G Clupisoma prateri B JE - 101 - S Xotaam 1 Kxasssen ] RRTEL
Nb22 JnfifEh Clupisoma garua It H -0 ) -filf kg 4 Eﬁg;ig?“ll IN628921.1, F1459470.1,
Nb23 K3k Z i Netuma thalassina kI H - R - 2 0 )R 11 AHFSE this study

Nb24 BEfEf Arius maculatus I -1 B -1 6 4 JX676110.1-1X676113.1

Nb25 4*W)ifgff Arius subroastratus I -1 B -1 6 7 KU692294.1-KU692300.1

Nb26 T i Hypostomus plecostomus it 5 -F ERE-T 1 il 10 AHEST this study

Nb27 KIS Mtk Glyptothorax macromaculatus i F -hFk- S0 k) 4 AHFFE this study

Nb28 £IJ243L#% Phractocephalus hemiliopterus fiJF F -l fifi Bl -4 3k 84 R 9 AHFFE this study

Outl 7RHRfE Squaliobarbus curriculus I H -8R - o5 iR R 1 KR862262.1

Out2 fi#l Cyprinus carpio BRI [ SR 1 JX983283.1

Out3 #8#ifi Anguilla japonica 1485 5 [ - A 198 £ 1 HQ339972.1

A 3R 5 AL TE TR A RIS B
Z, AUE L 13.0%. ZBMEA BTl 183 14,
BIE N 7.956, #iE i f& fifi (Pterocryptis cochinchi-
nensis) L SN S K Z N 63 A, NAfifi(Slurus
glanis). #r H % (Hemibagrus menoda). /MR

f22(Hemibagrus microphthalmus) , 7R EL&fi(I ctalurus
lupus) . K fig Ffil(Ictalurus furcatus). %%W) it fif
(Arius subroastratus) . K B 2 i #% (Glyptothor ax
macromaculatus) fil £ & 4 3k % (Phractocephal us
hemiliopterus) i Z A P S HCN 0 (£ 2).
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Tab. 2 Characters of COI sequences from 21 species of Siluriformes
. . REUECR REREHE BARKRLAE  BEREHE SR
group number of samples number of haplo- ha_plot}./pe number‘ of InDel nu_cleot‘ide number_ of ‘
types diversity sites diversity polymorphic sites

Nb2 4 4 1.000 0 0.01835 19

Nb3 5 1 0.000 0 0.00000 0

Nb4 13 4 0.526 1 0.03082 63

Nb5 2 2 1.000 0 0.00187 1

Nb6 11 3 0.564 0 0.00210 3

Nb7 34 4 0.223 0 0.00043 3

Nb8 11 6 0.727 1 0.00734 14

Nb9 6 4 0.800 0 0.00361 5

Nbll 3 1 0.000 0 0.00000 0
Nbi12 4 1 0.000 0 0.00000 0
Nb13 14 3 0.275 3 0.00129 4
Nbl17 9 4 0.778 0 0.00259 4
Nb18 2 1 0.000 0 0.00000 0
Nb19 5 1 0.000 0 0.00000 0
Nb20 3 3 1.000 0 0.00249 2

Nb21 5 4 0.900 0 0.00822 11

Nb22 4 4 1.000 0 0.04198 44
Nb23 11 4 0.491 0 0.00102 3
Nb24 4 2 0.500 0 0.00280 3
Nb25 7 1 0.000 0 0.00000 0
Nb26 10 2 0.356 0 0.00265 4
Nb27 4 1 0.000 0 0.00000 0
Nb28 9 1 0.000 0 0.00000 0

185 Ml H fkZobifk COl £ A B, K

JEh 536 bp, “FHIBHIEAH NN A, 25.8%; T, 29.7%;
C, 27.3%; G, 17.2%; A+T (55.5%)8 .5 T C+G
(44.5%), FWRGIY H @2 COTL K ik 5L 41 A L 1)
ARSI W R . 3 287 A DU b ik 5
&R ZERBRR, 83 DMEM T GHC P&
Ik 51.6%, T 2 BTN 38.0%, 26 1%
1 44.0%, JEH7E 536 bp HEFIAL s, A
451 DAL, 84 AR, HH AT 51 45
57 5 33 AR A B 2 BT A
BN R i 22, Bl 40 A, HUCh 25 4>
(# 3).
22 Fh, FhiEEEES

i+ MEGA6.0 Y Kimura’s 2-parameter £ 7
XoF Al () R P 435t A PR B E AT IR 4). 21 A
PIRh I Fh T B RAL FE B 0.006, R B

#3185 MNeEhLH & col EEFHINE 7 HHE
Tab.3 Characters of COI sequences from 185
samples of Siluriformes

T WBT  ERT

Bl SES TR S R - S - S AR (4
category frequency 1% site 2" site 3" site
codon codon codon
T 29.7% 38% 31% 21%
C 27.3% 29.2% 28.3% 24.4%
A 25.8% 18.5% 31.4% 27.5%
G 17.2% 14.8% 9.7% 27.2%
ARG E D) 451.00 172.00 115.00 164.00
TGS 1 (1) 51.00 4.00 40.00 7.00
A A A (sv) 33.00 3.00 25.00 5.00
R=si/sv 1.50 1.48 1.61 1.42

fali A1 45 filF i (Clupisoma. garua) 9 Py - 24 152 4%
FEES 7051120 0.033 F10.045 4b, HATh N5 (G 1 5
BI/NF 0.020, £ 7 IR B FR N BAEEEES N 0,



%258

Hh K R

766

0000 9L1°0 00T°0 161°0 C0TO 881°0 S8I'0 TLI'0 T6I'0 S61°0 161°0 CTITO 861°0 €0C°0 80C'0 S8I'0 0TTO ¥LI'0 ¥IT0 €L1°0 0CT0 8LI'0 TITO SOTO 90T°0 €610 061°0 I8I'0 8TAN
0000 9TT0 STT0 00T°0 €1C°0 081°0 0810 L61°0 O81°0 SOT'O 80C°0 SOTO 91T0 ¥1T°0 10T°0 8CT'0 861°0 LTTO T6I'0 ¥ITO SLI'0 ¥81°0 0TT0 60C°0 S61°0 081°0 S8I'0 LTAN
€000 L0T'0 00T°0 STT0 00T°0 081°0 OIT'0 LTTO CTETO 0€C0 010 LOTO ¥61°0 OICTO L6T°0 6L1°0 THT0 T61°0 1€C0 TOTO 9CT0O ¥1T0 ¥TCTO STTO ¥TTO ¥1T°0 9TAN
000°0 YIT0 60T°0 90T°0 L8I'0 9TTO 6IT0 SOTO 91T°0 6LI1°0 L61°0 TII'0 €L1°0 991°0 LO9T°0 T61°0 S¥I'0 €ST°0 TSI'0 ¥ITO €IT0 90T°0 8CTTO 9IT0O TTTO STAN
€00°0 §90°0 961°0 90T°0 LOT'0 00T°0 961°0 10C°0 80C°0 11T°0 0E£T'0 SOTO 62CT'0 CTITO CTTO 10T°0 10T°0 661°0 €81°0 1IT0 6CC0 ¥TTO ¥ITO LTTO ¥HTAN
100°0 S61°0 90C°0 90T°0 91T°0 S8I'0 €61°0 ¥IT0 91T°0 €TTO L61°0 SITO ¥0T0 LTTO 661°0 661°0 161°0 S61°0 STT'O SETO €1T°0 90T0 61T°0 €TAN
S¥0°0 980°0 SOI'0 S8I°0 LLT'O LLT'O L8T'0 6L1°0 I8T°0 SLI'0 161°0 8FI1°0 ¥0T0 €L1°0 991°0 9L1°0 60T0 €1T°0 €TT0O 8CCT0 91C0 IIT0 TTAN
800°0 $60°0 6L1°0 TBI'0 O8I°0 I8I'0 L8I'0 061°0 €61°0 S8I'0 SYI'0 1ZT0O SO1°0 SOT°0 8SI°0 TITO 80T'0 LITO STTO 60C°0 90T°0 ITAN
2000 061°0 ¥CT0 TO61'0 L6T°0 061°0 €61°0 L6T°0 SLI'0 O81°0 ¥TCT'0 891°0 SLI'0 ¥81°0 0CT'0 00T°0 STT'O ¥1T0 9¢T0 ¥IT0 O0TAN
000°0 LOT'0 00I°0 90T°0 LIT0 10T0 T10CT0 L6I°0 €61°0 ¥61°0 961°0 881°0 CTOT'O TITO T8I0 0CTTO 6810 L61°0 L61°0 619N
000°0 6%0°0 861°0 90C°0 S61°0 I61°0 SOT'0 90C°0 681°0 TOTO ¥0T0 661°0 Y610 YLI'0 1610 ¥LI'0 ¥L1'0 691°0 8IAN
€00°0 C1T°0 TIT0 00T°0 961°0 00T°0 961°0 LOTO ¥61°0 ¥0T°0 6810 961°0 6L1°0 90T°0 961°0 181°0 ¥L1'0 LIAN
€60°0 TLT°0 ¥¥1°0 961°0 OLT°0 90T°0 T8I0 18I0 L8I'0 60T°0 OIT0O LTTO 00C°0 SOTO 8IT0 914N
091°0 ¥¥1°0 161°0 OLI'0 T6I°0 8LI'0 ILI'0 S61°0 TIT'O 861°0 L¥TO S81'0 €81°0 00C°0 SIAN
I¥1°0 LST°0 L8T'0 861°0 6L1°0 0ST°0 681°0 I¥T°0 CITO 8€C'0 8810 00C°0 11T°0 vIAN
100°0 061°0 L61°0 TOT0O T91°0 S8I°0 TLI'O L8I'0 OIT'0 90T0 9L1°0 S61°0 8610 E€IAN
000°0 Ov1°0 681°0 091°0 S80°0 091°0 ¥€CT'0 ¥TT'0 0€T0 CTOTO0 92CT0 8ITO0 CIAN
0000 I161°0 I¥1°0 SEI'0 €S1°0 S61°0 6€T°0 0¥T0 6€CT0 CTITO TCTO 119N
LOT'0 T81°0 SITO ¥2T0 1€C°0 0STO 91C°0 LOTO 61C0 OIAN
00°0 6v1°0 6€0°0 1TT0 CITO I61°0 L61°0 €61°0 ¥61°0 64N
L00°0 6¥1°0 0CT'0 ¥€CT'0 STT'O 0IT0 8ITO0 ITTO0 8AN
000°0 01T°0 €2C°0 10C°0 LOTO 881°0 10C'0 LAN
2000 ¥TT°0 12C°0 82C'0 00C°0 CTITO0 94N
2000 6S1°0 061°0 161°0 1610 SAN
£€0°0 S61°0 90C°0 TICT0 VAN
000°0 001°0 8600 €IN
6100 L80°0 TAN
19N
soue)
-SIp
oyroad “ON
-senut sa10ads
Hdr LT 9T Y4 144 [ X4 (44 1T 0C 61 81 L1 91 Sl 4! €l 4! 11 01 6 8 L 9 S 14 € 4 1 y
HE el
Bt
Frl et

due)sIp Jjometed-7 s INWIY U0 PIseq SAIAS SomLIOJLIN[IS 87 dPIdddsadjul pue €7 sa19ads d1yroadseayur due)sip JPIUID "qe],

EHOH B A O €T W BB H B B (U i 8T HATBEI HER IDI L£F v ¥



55 4 3]

WRiEFHE 25 SR TZRLR COI ZE Y FR I H 2R REGER B WHA

767

28 ANYF IR E S-S BEEY 0.195, 2PN
BAGTE Y 32.5 fi5 o Horb SR g TR 22 6 o i
(Hemibagrus filamentus)-5 i B} (14 i g [ £68 fa 2 [A]
() 388 % E B e ok, oA 0.250; B fi# (Hemibagrus
guttatus) F1 K & # (Hemibagr us macropterus)Z [
fR e a] i A% B B fe /)N, 4 0.039,
23 BRBRZREXR

3T neighbour-joining (NJ)#:F1 maximum

99

likelihood (ML)WE/3 5 EE T &5E H RG AW
(E 1, E 2)o WXPAEIFRTLIE H, PRI
AT KT MR EAR L, BXFF #5432 Bh o,
NTRERERRGER R EE N
o FEFIAKT I, NI B 43 20T {5 BE 1A 5] 99%,
i ML #BR K EE RN 86%LAAN, H A AF
93%LL b, ZHGAH] 99%M AT 5, TEJR %k
KFELESHEREAEZES, TEES5H

99
Hemibagrus guttatus (n=34)

11

i{ Hemibagrus macropterus (n=6)
99

99

| Arius subroastratus (n=T)

99, Hemibagrus menoda (n=3)

86
99

9, Hemibagrus microphthalmus (n=4)
9 Hemibagrus wyckioides (n=11)

9
i Glyptothorax macromaculatus (n=4)
99

i Phractocephalus hemiliopterus (n=9)
99

99

< Clupisoma sinense (n=3)

99
% < Clupisoma garua (n=4)
1 Clupisoma prateri (n=5)

99

Leiocassis poecilopterus (n=1)

99

Leiocassis micropogon (n=1)

Pseudobagrus truncates (n=1)

2 { Pelteobagrus fulvidraco (n=14)

Hemibagrus filamentus (n=1)

99

99
99

99! Ictalurus furcatus (n=5)

Ictalurus lupus (n=2)

29 Ictalurus punctatus (n=9)

89

99

99 4 Clarias fuscus (n=11)

,—994 Arius maculatus (n=4)
99|—99‘ Netuma thalassina (n=11)

99

ﬂ{—<

Silurus soldatovi (n=4)
Silurus meridionalis (n=1)

99 | Silurus glanis (n=5)

99

99
99 —

29 < Hypostomus plecostomus (n=10)

Kryptopterus bicirrhis (n=2)

Pterocryptis cochinchinensis (n=13)

Anguilla japonica

.

Squaliobarbus curriculus

92
0.02

B 1

Cyprinus carpio

T COT H: K F A A NI

7 B R R 1000 IREE Y bootstrap B E M SR, bR RACE AL BE B B0 R 0.02/H JT4E.

Fig. 1

Neighbour-joining tree based on the COI gene sequences

Bootstrap values in 1000 replications are shown on branches. The scale represents the genetic distance of 0.02/million years.
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2 Hemibagrus guttatus (n=34)

99

35

4 Hemibagrus macropterus (n=6)
86 99

| Arius subroastratus (n=T)
17 — 99, Hemibagrus menoda (n=3)

Hemibagrus microphthalmus (n=4)

54 99
96 Hemibagrus wyckioides (n=11)

55 Clupisoma prateri (n=5)
99 99 ; ; -
Clupisoma sinense (n=3)
i« Clupisoma garua (n=4)

99

24 99
ﬂ Leiocassis poecilopterus (n=1)
L

99

| >

I Glyptothorax macromaculatus (n=4)

Phractocephalus hemiliopterus (n=9)

eiocassis micropogon (n=1)

75 Pseudobagrus truncates (n=1)

61 Pelteobagrus fulvidraco (n=14)

Hemibagrus filamentus (n=1)
i‘ﬁ‘ Ictalurus punctatus (n=9)

9, Jetalurus lupus (n=2)
99 1 retaturus furcatus (n=5)
99

51_':‘ Silurus soldatovi (n=4)
Silurus meridionalis (n=1)
99
— Silurus glanis (n=5)
99

82 Kryptopterus bicirrhis (n=2)
4|—T‘< Pterocryptis cochinchinensis (n=13)
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Fig. 2 Maximum likelihood tree based on the COI gene sequences
Bootstrap values in 1000 replications are shown on branches. The scale represents the genetic distance of 0.05/million years.
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Phylogenetic analysis of catfish (Siluriformes) based on the mitochon-
drial COI gene

CHEN Haigang', ZHU Xinping'-?, LI Wei', LIU Yihui', ZHAO Jian', YE Zhaoyang"* GONG Yueyue'

1. Pearl River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510380, China;
2. College of Fisheries and Life, Shanghai Ocean University, Shanghai 201306, China

Abstract: Catfish, important economic fishes, account for about one-third of the freshwater fishes globally, and are
widely distributed with abundant species and population structures in China. Owing to limited bones in the muscle
and good taste, catfishes are widely consumed and occupy an important position in the aquatic products market. In
this study, using the COI (cytochrome oxidase subunit I) gene fragment as a molecular marker, phylogenetic
analyses were carried out on some catfish species. A total of 134 sequences of 13 species of catfishes were ampli-
fied using universal primers, and the results were compared with 51 other sequences belonging to 15 species of
catfishes obtained from GenBank. The results showed that Pterocryptis cochinchinensis, Hemibagrus wyckioides,
and Pelteobagrus fulvidraco included five insert-deletion sites. The average base A+T (55.5%) was significantly
higher than that of G+C (44.5%). The average genetic distance of 28 pairwise and 23 within species were deter-
mined as 0.195 and 0.006, respectively using Kimura’s 2-parameter (MEGA®6.0). The phylogenetic tree analysis
showed that a neighbor-joining tree was more suitable than the maximum likelihood tree for the genetic analysis of
the catfish species. According to neighbor-joining tree for all 185 sequences of catfishes, the consistency with tra-
ditional taxonomy on family levels and below was higher (82.9%) than that of order levels (71%). Samples of each
Hemibagrus species formed highly supported monophyletic groups. The neighbor-joining tree showed that species
of Pelteobagrus, Pseudobagrus, and Leiocassis come from the same branch, and the Pelteobagrus species has a
were closer relationship with Leiocassis. The results of this study showed that the COI gene could be used as a
molecular assistive tool for the identification of catfish species, and could also be applied to molecular phyloge-
netic relationships. The results effectively expanded the species classification information of catfishes, and pro-
vided necessary evidence for traditional taxonomy.
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