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ET Cytb X AFLP IR T AR RBXHES FRAEEMN

e A, REF, ST, NI St Ryt

% E] j%1’2’3’4 7]7[(%1,2,3,4
b

L fEgR TR B sh MR 4B, 174 )M 510225;

2. ITHRBIKABE GG ETREARAITTHL, A M 510225
3. ) RAK BRI E I E, AR TN 510225,

4. TOMTIK R E SKEFRMEE SR LIE, /R M 510225

TE: WM FKF8E R E 5 A 5FH(Haemulidae) i 353 285 18, WF58 I 2047 1T 45 A1 958 S A SCRHE 3L 66
T S LR 1A DNA Il K b (Cyt by )F3, 454 AFLP bRicds B, SERERETH A §7R XA S URHE R 40
FERFRGRERW, 16 Cytb FE I, 66 Fi a2 —FUT 51l 729 bp, #wit 243 N2 FEER; AFLP K1, 6 X5 ¥
AR F] 669 FRIEM AT, ZAMA 669 5k, ZAMELE 100%., HT Cyt b FEBFIFH K BISR L5 AFLP Frid
HT UPGMA R LA R G s AR R BOHE], s b, (D05 iR 28 28 iUA 6507 B (Haemulinae) 5 i
MU I B} (Plectorhynchinae) % K43 32, 71 J& (Pomadasys) . 14 1 % & (Haemulon) , 5L 1 &%) (Anisotremus) %5 7 4~
J& R J A LR 53 3, BB & (Plectorhinchus) . /5 #U54 J& (Diagramma) 5 L J& (Par apristipoma) 3 & %4
WAL R 32 (2)%2 81 & (Hapal ogenys) 5 IE Jik fifi J& (Scol opsis) 5 A1 -5 175 41 85 FH R TE— ke, e i Jm 2 A JE il— 32,
HE Jof 7 % 5 42 2% £ Bl (Nemipteridae) B N — % . (3)I B} (Teraponidae) (R 2R AL %A 505 £ it Bt AR ZR, BlIRL S5 e
i Bl (Kyphosidae) . 18} (Oplegnathidae) fF 76 L ISR L KR o Xt 05 A B5RF AR CRHE 19 02858, W98 S0 kF
154 Rk 45 A At S RS A BRI BT RE, DAL . RERRSSE | BRI AS R R 05 A Rk A A

EER AR, RS2 AFLP; GG E b

B35 S917; Q953 XHEAFRARAD: A XEHE: 1005-8737—(2021)07-0832—13

i A1 % B (Haemulidae) F J& # & H
(Perciformes), % W H (Percoidei), #% & &}
(Percoidae), J 1z 43 FIHT | 7 T AR B S Ttk
Y, RS AT TBS L, PEY
LRHCEAT 4~7 B2 30 7L (HH R R
VA BGA A AR B 8 H TR BRHA Y
Fe B 07 41 9L 2 41558 (Pomadasys) . 5L &
(Plectorhinchus) . L% )& (Parapristipoma) L) } &2

K B H: 2020-12-30; f&IiTHHA: 2021-02-01.

i J& (Hapalogenys)d ™ J& . 8 5% k4 HE Bl ' )8
(Scolopsis) I 45 7 i 231 i HIE e o g 7 L
b %% R 2 S & T HE 5 5 R} (Scolopsidae) ™ ag 4>
2k 11 B} (Nemipteridae)>™ 5341, %%t HAijI1H2E
TUia e R RRE, A 7ORHA N H S 054 658}
KRBT, WAz NG A e RE B s S ok, 50t
9% J 52 R F} (Hapalogenyidae) ', b4k, A4
T ALK i Bl (Teraponidae) ) F0 28t 15 4y 45 7 5

HEWB: ERAHKRBEIESTIH(31802300); | A ARPIER4TH (2018A0303130104); | ARAFRHL TR H (2017A040403060);

J7ZRAR TS AT & 1135 H (2019B020215001).
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BIEIEE: RHIR, BB, W 10 K= sl s 56 R a4 ] R 484324, E-mail: cheetahliang@126.com
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MrEr4E: 3T Cyt b & AFLP bric B0 A B8 A B E 7 F R b X R 833

Bl A 505 a0 R a2 A s gt &=
T ERIRZEERIER, R TIESSEITREAR R
DIERE X 51, 408 73 2 i R ok, Wik —
WG FHEFER, FIHEGE R Fhnidit
TTRG SRS, BT A O LR

ki DNA 4l % b (Cytochrome b, Cyt b)
SR S5ty fai o, ek RIS, A B R R,
EEERE R FhRC, Tz T AR
J& ARG LB RAMBFEY, Chen ZIFI Cyt b
JF51 508 20 Fh 42840 (Sinocycl ocheilus) f 243
R R, #75 1H I 4 £ fill (Soncyclocheilus
juichengensis)5 B4t 4: 4k (Snocyclocheilus qiube-
insis) & M Al — A~ 43 3, I\ P N O (R il R
%o REFEIET Cyt b BN T IR E 8 A
= Ji 6k Je (Triplophysa) fa 5 R iF st 2 Z 1 5 &
BERERER, fRn 8 i L EKRN B AE7E A = B st
fE534k . 738 B BEK B 225 M (amplified fragment
length polymorphism, AFLP) AR, J& Vos Z&°1JF
K —F DNA 48280 R, HEZiE T RFLP Al
RAPD PHFPFRICH AR R, HA 2R, &
R RE S . AFLP AR N —FhEEAR | A3 80 A%
DNA JrFhric, TEWF I 0 e Z RPN,
L EEF . SRR R TSR O T2
FAUCTS ) Han Z5U7FIH] AFLP $5 R %) Lateolabrax
maculatus Fll Lateolabrax japonicus #1749 izt 4%
O3B RE R RIS AR S5 R o B, o T R 6 £ A E
W2 AL k. PPN AFLP HR 5
M T 527104 )1 %4 6. (Schizothorax kol zovi )i i
T2 H, R ST pu | 240 4 R H ATE B2
FEMBE 2N, AR FIH Cyt b BRHEE
AFLP HRicH AR, W54 858k S HAH 5 3URHR
HAT T ARG R, BTENITFKF-45
INEFR . JBIRIRG LR, BT AR
GG )L,
1 MBEFZE
1.1 #EkIRE

SEESRE S FEAE P E AR L ST Y
HYANRAE, I3 A BB A ORL e R SMIE 5 E 0 £ 43,
FER A TVGED BT B ARCTVE AR ESRIREIX

RAEFRAME CPEAERGEHRE) Y (M
H7E ) B (Fishes of the World ) M H A 1 2%k
Y FishBase! "4 /3208 AN (5 E AT 0 2K 252,
WA S 55T 95% L BEGRAF, FHT)a g it
4 DNA 1y 42 . f& 5 3R 4 2 5 A 65 5}
(Haemulidae) . 42k fi B} (Nemipteridae) . HE Jofi i
J& (Scolopsis) . fifil & (Teraponidae) L1 & 1fi 4§ &}
(Lutjanidae) . #f % #4 %} (Lethrinidae) . fi5 #}
(Serranidae) %5 A1 G BB AZ8PRA 64 Fh, 5NN
GenBank I T 28 1 it fa Bl (Kyphosidae) i ik #€ fit
i (Kyphosus vaigiensis) . £71 i £} (Oplegnathidae)
{1 % 71 8 (Oplegnathus fasciatus) ¥ # 2.2 ) & 1
J HN B () R} (Cyprinidae) H 5 (Cyprinus carpio)
Ffil(Carassius auratus)L:[ml 734, frAFhdE Sk
T 1,
1.2 EE4H DNA iR EL

2y 0.1 g HEah ], R sh ) SR 21
DNA $2BGUH G R AL, 4 Ul B fi e 42
HURE i 3L M 4 DNA, 80 uL KB /K BEA T it . A
1%3 JE WEEE A F kR DNA $R U i, 20 °C
FETA
13 CytbERFERSMAF

Z7% HR[20], FHT473 Cyt b 2 R By |
TR 5 W 4 B R 5-TGGCAAGCCTACGCA
AAAC-3") 5'-TATTCCGCCGATTCAGGTAA-3',
PCR W AT 50 L, Hirb 10xbuffer 2% i
5L, dNTPs (%% 2.5 mmol/L) 2 pL, b Fi#FgI¥4
1 uL, Ex Taq (1 U/uL) 2 uL. P M50 94 C
TS 5 min; 94 “C7AEPE 305, 50~55 CiBk 30,
72 CHEMR 90 s, 35 DMEIF, s 72 CHERAEA
10 min, PCR ¥ 1.5%Br et 68 e vl DK A
PEHLY 8 0 B RE S T PCR = alifbisl ) & Ok
WA Ak i, 2% 2 K — Wt A W AR AT R
FIHEAT P 50 5 o
1.4 AFLP R

AFLP S50 53 i e 80 A1 Bk (o 9 R K
RUREARL) . iR Lol RiE . EREE
EEIEFURHE 50 MUEIERNZEIETT M,
Hrb iRl 19 Fh, SRR 13 Fh, SR 5
i, et} 8 B, HERRGT)E 2 Fh, wEHHE 3 Fh,
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Tab.1 Speciesand sources of experimental samples

#l/J& families/genera YyFh species 1T 44 Latin name FE i K TR source of samples
i #7878} Haemulidae
526/ )& Hapalogenys FKits A k| Hapal ogenys nitens hE &R
Ty 2 9 Hapal ogenys mucronatus R E 2R
£t Hapal ogenys kishinouyei T E R
/DI AREE R Diagramma T R/ T AR R Diagramma centurio FET IR IR
D AR 6 Diagramma pictum PR
WM JE Plectorhinchus BE 5 b6 Plectorhinchus chaetodonoides o [ 75
16 B Plectorhinchus cinctus R R
DY B Plectorhinchus diagrammus o [ ¥ R
5 R Plectorhinchus gaterinus HHEE W 4T
SR B Plectorhinchus gibbosus SEE IR IR
BHSCH LR Plectorhinchus lineatus v [ R
Vil ] Plectorhinchus orientalis T [ Vg
5 A AR Plectorhinchus picus o [ ¥ R
SRk Plectorhinchus schotaf B M T FE
21 Je A B B Plectorhinchus sordidus 2 3t Ve e
SRR Plectorhinchus vittatus FEH IR OIR G
Lty )& Parapristipoma =t 7N Parapristipoma trilineatum AR
f71ifi & Pomadasys Livay Pomadasys argenteus Bk 5L 22 )¢ %% i
IREA B Pomadasys furcatus BEE T O
KT 358 A7 Pomadasys hasta RE AR
KA s Pomadasys macracanthus BRTLEPS RS
KB A Pomadasys macul ates FETAR
WG A Pomadasys olivaceus BIERTF LS
i L&A Pomadasys per oteti R
YA A By Pomadasys striatum M AR E S g5 R
15 i g Haemulon B A Haemulon flavolineatum HEREFR IS
K EJ A7 B Haemulon macrostomum A #2% Carrie Bow Cay
G A fyf Haemulon plumieri {fi#]2% Carrie Bow Cay
W& 05 4 Bt Haemulon sciurus 1A 2% Carrie Bow Cay
/M5 17 )& Haemulopsis SRR e Haemulopsis leuciscus B R LS Je i
SEfLA4)E Anisotremus Bl Anisotremus surinamensis I £ %245 Playa Sardiner
e AL A B Anisotremus virginicus {i#)2% Carrie Bow Cay
J\H5 #1148 Conodon I\ A B Conodon nobilis 2 [ 75 7 BTN
LU¥MJE Inermia Lrigfa Inermia vittata {AF2% Carrie Bow Cay
B B8 558 Orthopristis 4 BB A Orthopristis chrysoptera X E R R RN
54718 Xenistius b 38 7 A4 6 Xenistius californiensis 3 [ fin ] A ) S
NE &5} Scolopsidae
HE 55 % Scolopsis R T gy Scolopsis hilineatus o [ g
ot R HEE e fo Scolopsis frenatus FETIRERE
R P ME ik Scolopsis vosmeri A
44k £ Bl Nemipteridae
4241 JE Nemipterus E1); pESreo il Nemipter us bipunctatus R
AR5 il Nemi pter us furcosus B B £ 2 %% 35 i

(¥4 to be continued)
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(8% 1 Tab. 1 continued)

Fl/JE families/genera P& species 1T 44 Latin name R KR source of samples
P kY s FE Nemipterus mesoprion v [ R
i 4 2 Nemipter us zysron o [ 7
H A4 210 Nemi pter us japonicus FRETAR
#E5 )8 Pentapodus A A AT R Pentapodus aur eofasciatus Bk B2 2 Y 4% &
R 147 B Pentapodus nagasakiensis BivE B2 Je %% 55 ]
HINE #i %% & Parascolopsis Tty A EE i f Parascolopsis eriomma B ZR LT O
fif| &} Teraponidae
fifil ] Terapon il Terapon theraps RE &
21 5 fif] Terapon jarbua FE &R
W filllJ& Rhynchopelates Ny Rhynchopelates oxyr hychus R 2R
51| 7F fiflj& Pelates DY £k 371 2 il Pelates quadrilineatus R R
Sl JE Helotes S Helotes sexlineatus R R
fi5F} Carangidae R fi% Alepes kleinii R E AR
Gty s Selaroides leptolepis RE &
PRIGiE R} Lethrinidae AN E SN Lethrinus haematopterus hE 2R
P87 Sl Lethrinus nebul osus PETAR
H 4R Lutjanidae ANy Lutjanus argentimaculatus FET 4R
) PG Lutjanus russellii hE 2R
£kl Sciaenidae Tl £ Nibea albiflora HE AR
4 Pennahia argentata R R
fi&F} Serranidae F 50 it Cephalopholis boenak hE R
B aUuisys Cephalopholis urodeta rh [ ¥ R
H A B Epinephelus awoara R R
R Bt fa Epinephelus coioides hE R
fiefa Rl Kyphosidae Ik Eg e £ Kyphosus vaigiensis GenBank
1} Oplegnathidae AT Oplegnathus fasciatus GenBank
AT outgroup
5} Cyprinidae i) Carassius auratus GenBank
il Cyprinus carpio GenBank

AFLP LB i 2 18 Vos %10y e/, Ry s
3, FEAUFEHK 4 DNA M (EcoR 1 I Mse
D), ks, HET Yy 8 kY .
WL ET S e e, 15 X5 iEdE 6
2B RBEFEEWEEEY W WA E:

EcoR I-TCC/Mse I-CTG . EcoR I-TCT/Mse
I-CTG.EcoR I-TCC/Mse I-TCC . EcoR I-TCG/Mse

I-CTG. EcoR I-TCT/Mse I-TCC, EcoR I-TCT/Mse

ol 2,

&R 2 AFLP#rigs|¥FnELF7

Tab. 2 Sequences of adaptorsand primersfor AFLP marker

I-CCT Fi-F AFLP EiE& . HEARp L F5 14

Bk 519 A (5'-3) BRI F(53)
adaptors and primers sequences (5'-3") selective primers sequences (5'-3")
EcoR I #3k CTCGTAGACTGCGTACC E-TCC GACTGCGTACCAATTCTCC
AATTGGTACGCAGTCTAC E-TCG GACTGCGTACCAATTCTCG
Msel #zk GACGATGAGTCCTGAG E-TCT GACTGCGTACCAATTCTCT
TACTCAGGACTCAT M-CCT GATGAGTCCTGAGTAACCT
E-primer GACTGCGTACCAATTC M-CTG GATGAGTCCTGAGTAACTG
M-primer GATGAGTCCTGAGTAA M-TCC GATGAGTCCTGAGTAATCC
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1.41 BEBYIRNEBZESLEE YRR

20 uL, f4E 10xPEFII S 22 i 4 L, EcoR 1
(10 U/uL)5 Mse T (10 U/uL)4% 0.4 uL, ik DNA
#4200 ng, #b ddH,O % 20 uL.37 CH§FYI 3 h,
65 CHgY) 3 h, BEDI W HiEEH T /e 8LEH R .
K R4 HE: 10xT4 Buffer 2 pL; EcoR 1 #::3k
(50 umol/L)1 pL; Mse I #:3k (50 umol/L) 1 uL, T4
HAERE 0.4 uL, YY) 10 pL, b ddH,0 %
20 uL, 20 CHEZISR .

1.42 Wy WY WRNAEB R 20 pL, W1
10xBuffer ZZ i 2 uL, dNTPs (4% 2.5 mmol/L)
1uL, Taq (5 U/uL) 0.5 uL, F Fi#EsI¥&
0.5 uL, FESZAAM 2 pLo AR H: 94 CHiAs
4 3 min, 94 C7EPE455s, 50 ‘CiE k455,72 CHE
i 60 s, 26 NMIEIS ., TP 1= WH e 20 f54E N5
SLRE PR IR

143 EFEMEY I BERREY R SON EATR 20 pL,
F145 10xBuffer 2 2 uL, ANTPs (4% 2.5 mmol/L)
1 uL, 5 U/uL Taq /i 0.5 uL, b Fi#F51445 1 uL,
Ty G = A 2 pLo RNV FET by 95 CTRASPE
5min; 95 ‘C7EME 35,65 CiEk 35 s (FHRIGFRE
fi£ 0.7 °C), 72 CHEH 60 s, 12 MEER; 94 CASE:
30s,56 ‘CiE:k 305,72 ‘CiEft 60 s, 23 MEH, §
BT 5% S VSR DN A TR S EA T 4 B RGN
1.5 #HIEFESH

151 CytbRFFIsath W/FE Cyt b/ FHIRH
NCBI ) Blast T HIFTARIMER R, 3UE)FHIH
WE#E . 5 GenBank T 219 751 —EF) FH Clustal
W HEB LR, L PinIiar, 53] 729 bp —BUF
5. FIH MEGA 7.0 738 7SI Bs ALk, o7 55K
H, st & 55 . LLEE(C. carpio) Al (C.
auratus)fE AN EEE, FIFH ModelTest 2.1.5 #F47
FEVEAL AR TR, RAXML 8.0 T fix KSR IE
(maximum likelihood, ML) #: 5> 7 R G AL H .

AL 4 52 B AF R 1000 WK & HlBE 4 Bt
(bootstrap analysis)i#E1 T4 4 .

1.5.2 AFLP B4t 1EHCR A I e 5t i
VKV 3 B AT B LUK R, AT R0 43 S
LSRR A To . TEARR  Bofr e, A 4 nid
Rerr, Jearic oy e0”s diIVE 0 /1 FEFE, K 0/1 FE

i A POPGENE {43 #r Btk ini A% 284k, 31
NTSYSpc2.10 #17 UPGMA 25387 .

2 ZHRE5HH

2.1 Cyt b EEFF4FE

Cyt b JFHZHEH X, Fe b v T A5 ) —
BUFH 729 bp, Gkt 243 NEIERR , FFHIH T, C.
A G -5 853008 29.0% . 31.8% . 23.3% .
15.9%, A+T(52.3%) & w8 3% 5 T G+C(47.7%) )7
GBS T 5 —r T, 4 PR S R 2E AR,
PR3y, AT 0, T2 SR b
3, N 40.0%, G-2 FEEAK, H 14.2%; HiLT
AL C3 SrEhE, fi 46.6%, G-3 FrE i,
H5.3%, FMEHE R G IR, b, HEREN
729 bp JFHIH, BRESNERE, HATRSFALA 360
A, ARSI 369 A, AR B AL R 339 4
22 AFLPHISEMSHER

FIRTEER 6 X5I¥a G, M5 &Rk & H
FHOCRHE 50 MCRMERE S, 7€ 100~700 bp i [H
[\, #iih 669 AU 44 (B 1), &8titith, £
MR 669 55, ZBMELRN 100%, BRZHEA
R TR E R ZERBEK, Hf E-TCT/M-TCC
S A AN I Z, K 128 4%, E-TCC/M-CTG
S AT AN D, R 99 &, SFIEXTEY
AR 11 A, ZRMEREIN 100%(E 3), N
[P T AR 45 15 B 22 5 3, PRI AR B IX
gve MRE TR —F. RIS BAAE I &
W5 K, WE-TCT/M-CTG 5| E Y W4s %, 16

x3 6X5IMAREMAHFRRBXRBEME
AFLP EiEHh Z 5L
Tab.3 Polymorphisms comparison of the AFLP fingerprint

of species from Haemulidae and related families/genera
based on 6 pairs of primer combinations

B s RIAAER ST 2R %

mmber s bands | by s
1 E-TCC/M-CTG 99 99 100
2 E-TCT/M-CTG 110 110 100
3 E-TCC/M-TCC 109 109 100
4  E-TCG/M-CTG 117 117 100
5  E-TCT/M-TCC 128 128 100
6  E-TCT/M-CCT 106 106 100
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2

M12 3 4 567 8910111213141516 17181920 212223 242526 27 282930 3132 333435363738394041424344454647484950M

B 1 S44E E-TCT/M-CTG %F 50 Fi i1 R B AH BB FP S AFLP § 1945
M: Marker; 1~50 AL G G5 1~13: SHARBHERL; 14~32: A H5R} 33~35: FelfiJa;
36~43: GLRfRl; 44~45: MERRSE; 46~50: BRI,

Fig. 1 Results of AFLP amplification of species from Haemulidae and related families/genera
based on primer combinations E-TCT/M-CTG

M: Marker; 1-50 represent sample numbers. 1-13: Plectorhynchinae; 14-32: Haemulinae; 33—-35: Hapalogenys;
36-43: Nemipteridae; 44-45: Scolopsis; 46—50: Theraponidae.

400 bp Ao B AFFE G A SR (A o 7R+ R
RN B4 E B, EREHHE | HE R
J& . BRI AR, VAR b XA A RS
TR A R R R
23 REHEEEES

HTF Kimura-2-Parameter 5 F| F§ MEGA7.0
R AR Cyt bt (h THEME Z, &
AR BR, TR TE R — D BoR, BERME AN

), BEEE B TS 0.024~0.303, X4 I g
0.218, ARAEYFI S AL B BIL B HH AR B2
] )AL B B I (GR 4)o Jl 3 LU B0 A Rk (4
PR B+ 5 AL . SR BERETE . RER)E
LA o AR R) a8t A BE B S [ AT, 5 A e
b PR (B 30 5 0 I R ) 3 % B S TR Ry
0.024~0.243, i il B} 5 {5 A Rk 5t 1% HE 253
(0.191~0.275) K T 41 Bk P &8 1) 2% Fh Jg 35t 1% E

R4 ETFCyth ERMFAEHR., #Ifl, €468, ERYE. BEREREMMEREEES
Tab. 4 Genetic distances among Haemulidae, Theraponidae, Nemipteridae, Scolopsis,
Hapalogenys and other families/genera based on Cyt b gene sequences

ARG S AR il LR mF HEE 7t B ) Feii)E
Plectorhynchinae ~ Haemulinae Theraponidae Nemipteridae Scolopsis Hapalogeny

BB AL Plectorhynchinae  0.024-0.205
£ 85 A} Haemulinae 0.156-0.243 0.064-0.225
fifi#} Theraponidae 0.208-0.275 0.191-0.272 0.139-0.182
42k 8%} Nemipteridae 0.185-0.269 0.188-0.293 0.197-0.290 0.032-0.247

HE iy J& Scolopsis 0.208-0.283 0.225-0.290 0.232-0.284 0.174-0.265 0.184-0.230

%8 Hapalogeny 0.180-0.270 0.187-0.291 0.219-0.299 0.188-0.293 0.213-0.274 0.185-0.204
fefaFl Kyphosidae 0.158-0.217 0.183-0.232 0.168-0.211 0.198-0.250 0.216-0.232 0.197-0.252
FiffF} Oplegnathidae 0.189-0.251 0.183-0.240 0.180-0.218 0.211-0.303 0.250-0.257 0.235-0.272
£ E Rl Sciaenidae 0.188-0.242 0.178-0.251 0.202-0.263 0.197-0.288 0.230-0.295 0.235-0.275
8% Lutjanidae 0.172-0.246 0.162-0.233 0.197-0.255 0.208-0.263 0.227-0.245 0.186-0.241
BRIBiIEEFL Lethrinidae 0.178-0.230 0.164-0.241 0.227-0.276 0.212-0.279 0.233-0.260 0.214-0.294
#%F} Carangidae 0.219-0.269 0.197-0.289 0.225-0.271 0.216-0.289 0.265-0.298 0.220-0.299
fiifl Serranidae 0.186-0.268 0.169-0.265 0.218-0.272 0.207-0.270 0.226-0.283 0.213-0.261
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B, HILH5MMAFH0.168~0.211) . £ 6{F}
(0.180~0.218) . HfHFL(0.197~0.255) %5 H AR 14 15
BB VO BB R, SR RS 05 6 65R 51K
PR, XFHERSE, L5054 57 2 (6
F14 35 1% P 5 98 1 (0.208~0.290) W, K T-475 £ i Bk Py
WA AR AR R B . Rz, HEREE 5 42k
£ Bb 1 a5t A% IR B S R DU A 452 /)N (0.174~0.265),
BN H 505 A &R 22 8] 55 AL B B
(0.208~0.290), X FAE5422% b F IR T07 47 5By
Sl g, HA5 050 BTN 8L I 2 R A R
(0.180~0.291), H It H 51 HHFL(0.186~0.241), fiE
£0784(0.197~0.252) 55 HA B} Y 5t 4% FE 2530 B 2K,

BoREHRE 505 A TR SRS RGE

MG AFLP 25 5818 1 50 RS MW Fhos 14
P, LR a e TR, S aBh, SR, NEBS
J&, B E A AR ] 84 HE B R (€ 5).
H {5 A B R P (53 R 5 A AU SIE R ) AFLP
AL B G N 0.690~1.362, MRl . HE B & |
S 8 5 05 A B R CA &5 B AR W R 2 ]
(1) 358 4% HE B Y B 14T LB 40l 1.268~1.683
1.097~1.553 . 1.225~1.556, K T 43 &Rk Py 3t
RRE BB, 5 Cyt b Z5 50, #8/R7E AFLP it
LS L, SR, MERETE . SRR S5 07 4 bR
ORS2 SES VPO K i

x5 ETAFLPHEMMAASH., 88, 480, ERPHNIEEEEGHES

Tab.5 Genetic distances among Haemulidae, Theraponidae, Nemipteridae, Scolopsis and Hapalogenys based on AFLP data

R A Aty R i} Eree i HEE 3 oy /R iR
Plectorhynchinae = Haemulinae Theraponidae Nemipteridae Scolopsis Hapal ogeny

ALK V) Plectorhynchinae 0.690-1.144
AR Haemulinae 0.970-1.361 0.522-1.362
fifiF} Theraponidae 1.268-1.618 1.307-1.683 0.939-1.206
44k t8%} Nemipteridae 1.053-1.501 0.944-1.683 1.112-1.593 0.741-1.303

HE B Jm  Scolopsis 1.134-1.492 1.097-1.553 1.092-1.728 0.947-1.388 0.831

FeffJE Hapalogeny 1.225-1.556 1.289-1.545 1.233-1.891 1.097-1.501 1.281-1.326 0.804-0.993

24 DFRGEHUSWER

F T A bR S HACRHEFPZE Cyt b ¥4,
VLSRN EEAE A A2 HE, RIS R BR A E RS
AR INE 2 fros, B E& S EE S ML RER
H 1000 ¥X Bootstrap it )5 5% . dELR I,
iR bR s . leiE . A8TESE 11 )8
34 Pifa I W R 0 A 0 R R B R B, %28
AT M A 253, Hha e .
Atr)E . SLAES 7 DEIE A &R
(Haemulinae)432; SAMUERAJE . /DA S | AL
i J& T 5805 #UER P B} (Plectorhynchinae) 43 37 . X
TRL S HE ki Jg, sEA A — BRI, P 4
A505ABREEEA R . SRS Rarh . e
RHh—, EpSTE S5 e aptRE—E, VT
GBI, IO, (B8R 8 T A ik}
W R s, e b B s 5050 6 RHR b 3
R, MEHIIE W — 32, Mr F5 A 67F 2 A5 45
KR, i 6RHEHE b A &R K5 U R

PIASTERFEE AL, SiRL . NEBES S . FiR)E 5050
PR R R R

BT AFLP LRI, MR HEA W) ig AL B
25, J UPGMA RISTE R BE#Y 50 Fft 1 2 AT 3R
For b, B ARG  SZ A 3 froR. it
R L, 50 FheaZEnliloroh 3 RRRE: 2
DAy R Ak 5 A 65 I A R ) 0 A1 B B R
S T RMUR R R, S aR SRS R, H
Hh I R i 5 < R AR R A — R S = A D
Bl 5 PSR AR>S0, SRR RIS
£ Cyt b P Y FEAL R R BOH )

3 itig

31 AFLPAFHRCERZEABTHREAN
AFLP 7 FHricEi R A 1993 2 H LK, ©
ez N T A s AR A . B EL . DNA
TR OB 1% N R U 5, FE 2R A TR
Rt 2R . T hRicE M. RRIEF FHHE
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Fig. 2 Molecular phylogenetic trees of Haemulidae and related species constructed using

maximum likelihood method based on Cyt b gene sequences
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Fig. 3 Molecular phylogenetic trees of Haemulidae and related species constructed using UPGMA method based on AFLP markers
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e 6 XFE 1A M 50 Fifa 2 L4 H 669 253

Wi, o EAIAN 669 %, SAMEILEN
100%, HiH7 0 2 10 % 5K A0 R IR B0 R . A AR
AFLP [ 59 10 4 B 5 2 5 3R 5 A
BEATRLIX S0 R TR R 7 AR I, (7
WEE. BIRE. kR NEBRGIE . FORIR R
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IR R MT RS, NG Cyt b FEPI ot
R S5 A — 2, FB AFLP tnic il A2H T
i BB R Rl 23 26 6 R AT
3.2 fAAsaFRd A 850 R A SAFLEE I R 53 28 (a1 35

25732 |, Johnson™ B& H75 £1 1 RL Rl 20 A
7 B (Haemulinae) FIHH B I} (Plectorhynchinae)
PR, Horp o R4S 4 658 | A 658
SRR AE 1408, SR R R D AR R
J& . WA R SR 3 NE . AN SRR
A R SRR R S 33 B, SRETF 11 A
J&, FERCRIETEDRE-PE P . R AR
PUVESE AR X, A —eErRE., T
Cyt b & AFLP tric i iy R G b, 33 Fhazs
IR 3, Hati)g . iaiiE . s4L
AR 5 T A B R A TR 4 3, SRR E |
IREA AR R | LR 3 N E R AR 533,
5 Johnson™* 05 £ R 43 2 AR WL s — 3
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HEE 3 B J8, 7 1% 58 51 2 BB 43 28 b Ao UK
K, AT G R Tl i 00 A 5 A R A
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R FAmiC i @ R GRS, A8 Cyt b i
J& AFLP #tric, #FAbm—FERI, HE ok b g 35 DA
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BN, I 5056 8RN s S i A ARG .
BN, BT Cytb J& AFLP FRic it (5 0E & 53 7, HERK
5 )& 5 075 A1 R 8L BE B (Cyt b: 0.208~0.290;
AFLP: 1.097~1.553), Lt 542 4R} 2 1] 15t
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PR AT, S5U5AeRE L, 7EFKF B, HE
R 5 S MPHEAE IR EE LR, X5H
H o RG22 oe 45 R —3K . Carpenter %5
M T a2 mpl . HBsReL . gpL . B aklg
AN S5 A R AR B O AT R Gk Ak 4 i,
ROHE 65 R 5 SR AR R A EHB R, Orrell
25RO K Miller 227175 B A 43 F-Hric v 2 i 14
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Molecular phylogenetic relationships of Haemulidae species and related
families/genera based on Cyt b and AFLP markers
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Abstract: Haemulidae fish, belonging to the suborder Percoidei of the order Perciformes, are important commer-
cial marine fish species in China. Morphologically, classification controversies still exist among the genera and
species of this family. To clarify such controversies, in this study, partial mitochondrial cytochrome b sequences of
66 Haemulidae species and their related families/genera were determined and analyzed. Combining this with
AFLP marker information, the molecular phylogenetic relationships of Haemulidae and related species were then
constructed and investigated. The phylogenetic trees were constructed based on the Cyt b gene sequences using the
maximum likelihood method and based on AFLP markers using the UPGMA method. The results showed that in
the Cyt b gene, 739 bp homologous sequences from 66 species were obtained, with 243 amino acids encoded; in
the AFLP fingerprints, based on six primer pairs, a total of 669 clear polymorphic bands were obtained, with a
polymorphic ratio of 100%. Genetic distances among Haemulidae and related families/genera (Terapontidae,
Scolopsis, Hapalogenys) calculated by MEGA 7.0 revealed that the distance values between Haemulidae and
Terapontidae (Cyt b: 0.191-0.275; AFLP: 1.268-1.683), Haemulidae and Hapalogenys (Cyt b: 0.180-0.297; AFLP:
1.225-1.556), and Haemulidae and Scolopsis (Cyt b: 0.208-0.290; AFLP: 1.097-1.553) were all larger than the
Haemulidae intra-genera genetic distance values (Cyt b: 0.024-0.243; AFLP: 0.690-1.362), indicating their distant
relationship with Haemulidae. The phylogenetic trees constructed by Cyt b genes and AFLP marker information
revealed similar topologies. In the phylogenetic tree the following was found: 1) Haemulidae species were divided
into two major groups, seven genera (including Pomadasys, Haemulon, and Anisotremus) were clustered into the
Haemulinae group and three genera (namely, Plectorhinchus, Diagramma, and Parapristipoma) were clustered
into the Plectorhynchinae group; 2) the genera Hapalogenys and Scolopsis were not clustered together with the
Haemulidae group. Hapalogenys formed a separate branch and Scolopsis was clustered together with family Ne-
mipteridae; and 3) species of family Terapontidae were not clustered with Haemulidae. Terapontidae showed a
close relationship with the families Kyphosidae and Oplegnathidae. Our study supported the view that Haemulidae
comprised two subfamilies, Haemulinae and Plectorhynchinae; and Terapontidac. Hapalogenys and Scolopsis may
not be classified into Haemulidae. The present study revealed the phylogenetic relationships within Haemulidae
and related families/genera, which provide molecular evidences for analyzing and clarifying the controversies re-
garding their morphological classifications.
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