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#E: ITS2 (Internal transcribed spacer 2)5& 7 T A 5.8S F1 28S KA Z BIAYAEmAL 75 . N THRITZ A BL L4
PEEFAE DL R A, AW 2 B T 8598 H (Perciformes) 5 B} 11 a2 N WFoT x4, LIRE T 444 £ 1TS2 kT
51, HABEHIE A 332~515 bpo FLEFH A TR 51 B K B, &40 415 (Selaroides leptolepis)FE R PIAFTE 24 bp )
E5, Sl (Xiphias gladius)fEFI TR 32 bp HI2E5, X 2 M= R RO R, Ay o Fh @ 2 A4 B AR i
TRay, KREEZS/NT 14 bpo WA 11 Fh M IRSF AL mi 8. ARS8, TR B AL AR SRS A . PRSP AL
il . PRSI ZREETR AL . B R SRS IE T R B, R NAE e E AR 245, FRRE & B 1TS2 J¥
YIFFTES Type A, Type B il Type C 3 TP, & AU ) 22 B0 . ARSI 4 1 AR VERFAESENT, 27 450 &1 £
RO T AR B R #EAL; 5 R 88 (Decapterus maruadsi) . KW 5 (Megalaspis cordyla) . 7 1 8|5 (4lepes djedaba)
M H AN Fetb(Trachurus japonicas) WK R S AL S FALE —EBENZER, HZFIFAR, A58
PRl #EAL; ZRHL565 (Scomberoides tala) . 1 [CEEES (Trachinotus blochii). RWIHi(Lates calcarifer). 57K fii(Toxotes
chatareus) M 428 fii (Rachycentron canadum) 5 FpaZ& MhE (L, o6, hEFAAEDE LIRSS R R G R A M
Ktk AN LEXT Z B, KF SR TAAE S B P R E Ak 7 200 28 S ™A% i 0 IR A K AT BE R 91 A & Al B 1Y
3AAREAEAS, JPHNRIFEAEE NP EEAL . JEA% 0 D AL i A h JE R HE Y 3 Rt ik =X, 6+ 1TS2 )%
IR 11 RSP SPEE RGN B, BN A 2E A TERERT A3 R A AR O — 3, R 7 A A R W R R
X, FITS2 AU LUREF A 43 F 48, RIS aT AR 20 F-FRic b A FE RS ZUKF R REXRTR .
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P E 225 S917; Q96 XEkFRARRD: A X EHS: 1005-8737—-(2018)06-1151-10

WREARIE IR )2 WA AE T A% W B R 4
AL AR IR RNA SR B R 1 18S ., 5.8S il 28S LU
S ITS1 I ITS2 AL T2 i ik PR 22 [ 14 P 2 s
[] f& [X (internal transcribed spacer), H:H' ITS2
(Internal transcribed spacer 2){i. F 5.8S F1 28S FE A
Z M8, e g At 3 PR A (R BR IX . HAR R4+
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BXFR . Jibh, 1TS2 FEHE ALY i F2 A X T St
LT, 2Bk E S/, #EART5 H
P& SR KOF B BT b Rl | (5 B & E A
ZABNER LA, T LATEAE ) A3 1 O3 ST
sl Y Y, N, 7E Yao VRS (B
Pl PSS 11 3R HEITS2 H
FE, T 12221 25 ITS2 JF 8143 T %3 R e
PRh S E EaE I, oA KB, EHBTR R 25
BE28 @, TER—BLT [FJE Y a0 2 e iah =
M 73.3%~100%CF 2 91.7%), TEIRPUKF LY
HETE RN 99.7%, IR ITS2 TE S Wb 4 i
] DIVE A COT JE A 4 78 .

&4y, A5 ITS2 7 FhRicia TRl A f 2k
AT LD, NCBI K 7 i UA 1039 45 (U2
2017 4 9 A 1 HHBEE @28 1TS2 iics, JFHH
HEITIN AT, A 5 A ITS2 1Y
WHRA LT . LA R 25 1Y
B R AT LUA S, ITS2 BN Fhnic fEmd B fa 2
58 v U T At st 1 O i, g et
FEA A E % b, BT ITS2 K EEAERN S 1]
125 5, AAGHE LUK EITE LGRS 5 T8 5 AP I

g i (Myxocyprinus asicvticus) . H 1 %4 € f
(Schizothorax davidi) . & IR (Procypris rabaudi)
1885 (Sinilabeo rendahli) VU)1| FH H fi (Varicorhinus
angustistomatus) N 27 J& 29 Fhfadrp X 4 FF;
Kumar Z:'YE 5 FhgIE 0 ta 2545 th(Tor tor). #
#E 2L i (Tor putitora) . U450 (Tor chelynoides)
Bk 4 fi (Tor progeneius) . Jiit 7Y 2t 4t (Neoli-
ssochilus hexagonolepis) |5 H, i 1TS2 fr
1B 2R 58K RAEEKE NP Fh V- E g 12
P ax e 2R IX 7 IF

TER BRI ) T 58 v, Lk Ak 7 =0k
IR EAE P R AL, (B2 HEREE BF A TR A,
RIGA K AR D 2280 B B, Hakfk
= e | RN 107 N [ B DG i g a N AT S R TN
AR, A T 2ROk T ) Bk AR A
AR AR Y [ BT Ak KT S AR R, ISR
MR R, W AR R A
I A SR A G £ SIS RO IR R T A P D A AR
(concerted evolution)F1E 3 [A] 4L (non-concerted

evolution) W5 & P PI G 1R 38 il 4n, Fepp sl
FEH 5T 11 Fpafl s rh, 5 7 Fh a2 R
[l FEfk, ZENIN/RER(Solea senegalensis) . LR 4k
fi5 (Zebrias crossolepis) . HR Bt 54 85 (Pardachirus
pavoninus) I KK BB (Dagetichthys cadenati) 4
it #1125 A DR A HE AL, Gong 45117 38 45 10 /R 75 i)
(Cynoglossus zanzibarensis)IWF5E H & B, ITS2 A
Type A, Type B, Type C 3 Fp2R AL R4, FFH
Type C & Type A il Type B FE4HF, X J&—7F
AR PRl AL, X RO s T SR
IR BRI PR AL PN ITS2 381 1 s B 2 280 o XT3
[RlEAL, % 2015 1ITS2 R e A N PR F5R5E 4
— el e — 8, i A A R ) SCE By T B
A BRI 225, B g B T U 18] 2E 1k 19 R A,
ITS2 4 FHTHyFh 4 s s AR BT _E A R GE i AL,
T PR ] A e — s R b BB A S L PR 2H Y
FPoI Y Z2 8RR, (R B /DA SCHE B ) 2k 1k U7 =X
iz I HiGE .

N TRV ITS2 FPAIAEs e H a4 N
(1) 22 8 E LU ST RE R R AL 7 3K, AR SRR T #E
H 5 FF 11 M onmEA, TR0 1k seth 28
ITS2 JPHI s AG R, W1 HERT 7 HAT REny kb
B, [FIRFRT T ITS2 4F R 73 F s o FE ik £ 0 28
() 2 B 5 DA K SR 28 T8 POK T R G R
GERYEE AR . A AN S R AE NS 1 2K
ITS2 MBI N4 5 R G0 0GR I IR PR

1 MEEFE

1.1 SRIEHP. DNA RE. PCR # 0l
AWFFERECT 5 BF 11 FpfaZ, HAEEF M,
o ORI AFTEAMGFE B IER 1o WA A
dn A UL A T 75% B0 T9RE FR AR AR L B
2530 mg WALNALZ,, VIREE T 1.5 mL 1 &.04
1, A 200 uL A ZE vhi N 20 uL K IS K,
Y INAE AT ey /P M RERE ) /s R
2 A BORGR S CRMR A4k, JERD)FEHL DNA; it
FOKERIG -AF T 20 C KA - RIE E A L&Y
RO RABA L R BOR 91, B0t 1TS2 § 845
Yy, HIEm 514 2-5.88-10 K: 5'-CAACTCTTAG-
CGGTGGATCA-3', X [n5|¥) F-28S-100 H4: 5'-
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R1 AMRBPESR UL MEER ITS2 FERHBEXER
Tab.1 Therelativeinformation of 11 speciesin 5 familiesand | TS2 used in this study
FEBTT KGR 5 TORERUA Fe B
taxonomic category individual number number collecting location
%%} Carangidae
Fnt65)E Alepes

TR Alepes djedaba 1 18 JE 1156 /\Ti3% eighth fish market, Xiamen
2 59 % \Ti4 eighth fish market, Xiamen
3 22 JE 115\ eighth fish market, Xiamen
[F 5% Decapterus
W R Decapterus maruadsi 1 12 JLEF s T fish market, Beihai
2 10 JE 11565 /\Ti3% eighth fish market, Xiamen
KW 58 Megalaspis
KW 5 Megalaspis cordyla 1 19 e Tl fish market, Beihai
2 11 JLEHF s T fish market, Beihai
3 12 JLEH s T fish market, Beihai
165 J& Scomberoides
ZPr k8% Scomberoides tala 1 12 JbiHF e T fish market, Beihai
Y15 )& Selaroides
G5 % Selaroides leptolepis 1 22 e Tl fish market, Beihai
2 24 JLiE MR s T fish market, Beihai
3 36 JL A £ TT fish market, Beihai
#8483 )8 Trachinotus
Hi KB 6% Trachinotus blochii 1 11 JE 156 /\Ti3% eighth fish market, Xiamen
2 12 JE 1156 /\Ti3 eighth fish market, Xiamen
Yy 5408 Trachurus
H AATSE 8 Trachurus japonicas 1 36 JbiEFris fa T fish market, Beihai
2 36 JLEHF s T fish market, Beihai
RWyfyiRl Latidae
LWt JE Lates
RW s Lates calcarifer 1 11 JTAIEVT AT fish market of Zhanjiang
2 13 JUARMETL AT fish market of Zhanjiang
7K f B} Toxotidae
FHoK & Toxotes
Bk A Toxotes chatareus 1 12 JoIMAEHTE  fish market of Huadiwan, Guangzhou
2 12 JTMAEHLTS  fish market of Huadiwan, Guangzhou

1 faF} Xiphiidae
S\ )& Xiphias

847 Xiphias gladius 1 11 JRAFIT. fish market, Australia
2 13 EE%IRH fish market of Missouri, America
FH Al Rachycentridae
ZEW A J& Rachycentron
Bt Rachycentron canadum 1 12 WiVLiE W4 fish market of Wenling
2 8 WIS fish market of Wenling
GCTCTTCCCTCTTCACTCG-3", Hi 54U 4%k PCR i SRy 25 pl, 4035 2.5 uL 10x2%

24 150 bp 19 5.8S, 3"uifHE K2 100 bp 1 28S. I, 2 pL MgCl, (25 mmol/L), 2 L dNTP(43 514
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2.5 mmol/L), X[ 5445 1 uL (10 pmol/L), 1 437
rTaq i, 1 pL B4R DNA (50 ng/pL), K & WZE K %b
JE% 25 uL, f#i [ ABI-9700 % PCR {3474 14,
SRR N 94 CHIZEME 3 min, 94°CAEME 1 min,
50CiRk 50 s, 72°CHEM 50 s, AT 35 NMER G
72°CHE 10 min, F G Y 1% W BRI
HLJK A, PCR F=#) H GenClean 2B I B BE fisc
DNA [FI & ik T 5 pMD 18-T A% 42,
HALZE R H DHSa, B MARRY 1 H By
FIPRIE 10~60 AR TCREFHEATIY, Pk E i
iy ¥ AT 4 7 80 T 40 o
1.2 HEHH

BRI 2 i 11 Fh 2509 1TS2 740 # ] BLAST
W] 3k (http://www.ncbi.nlm.gov/BLAST/)#E 17K 2,
FIERA N H A B, AR5, A Clustalx 2.1
W45 Rt S0 Bedb A7 Ee s, IR1 35 1TS2 53
5.8S i 3'%i ) 28S ¥4, ARAFSEREMY ITS2 J¥41,
B AT HE X FE S F ] MEGA 7.01%8 345 Fp
) ITS2 [ GC & i . PRSP B R, 2y
{5 B 5 S ARSE S E i, i F DnaSP 510,177
THE RO 2 T AT SO 7 51 i A B | AT
R 2 FE I S s R 2 FE R 5. RAT MEGA 7.0
Fo) HE LR 324 (neighbor joining tree, NJ), Flfx KM
SRMF (maximum likelihood tree, ML),

2 #RE5HH

| TS2 Fr S 4F1E

AWFFEIIRTE 5 BE 11 Fh a2 444 45 1TS2
FHSEREST A, AR T 12~99 5751 .
Jr AT R SERE T A K B R 332~515 bp, KEEAETE
FA N AR A I R 28R 2, K1), M
BT DL R AR AR fE AN R, BR T 4 4 65
(24 bp) F1E (32 bp) Y BH B B 22 74k, HAy 9
Flea SR N K22 5 /N T 14 bp, FHXTELEAR
SFo TEAHTANESY 82 A wikE T, 331~363 bp fi s
AAEAERE WD B 25 5, FF R 53h Type A(13 5%
J¥%1). Type B(38 %:J7%1). Type C(31 47 %1) 3
TR (& 1), FEIZIX I 3 ST A K B 1Y
Brae, 435k 0~6 bp.23 bp LA K& 25 bp, AT HA
10 Ff i 25 /) 2 31 91 JC B 8 A0 0 0 R i o ] L
B, 11 i o) i R 22 S o
i, HASME I FEITE 0~183 bp 2], filhn, HAAT
Sl RN, K R 65 5 O 6B R 2 1) 2L A
IR EE, HAHZE 4 bp; /KA1 E/MEEE(401 bp)
5 65402 bp)FIK T 65(403 bp) /M +
YA, Hofth 6 Fhfa SR 4 B 25 5% 14 3,
R R SR T FT R 6 R A DG 85 65 9 A 46 25 1Y
K2 Sl M 183 bp, 7E 11 Mpfafhial ik, B
i T H At fa R A A 22 (A (3 2, B 1),

21

2 LIMBaRITRRERISSER
Tab.2 The polymorphism information of I TS2 clonal sequence from 11 species

ﬂ:z . %ﬁj@ GenBank zﬁ% KEbp  GC &% A VA PA HIA P . ,

species scientific name GenBank accession length GC content
HH RN Alepes djedaba MG681517~MG681615  332-341  62.4-63.8 285 56 15 62 0.836 0.00822 0.9736
R 65 Decapterus maruadsi  MG681616~MG681637 402-414  65.7-66.5 388 25 3 18 0.940 0.00695 0.9697
KB Megalaspis cordyla MG681662~MG681703  403-417  72.5-73.6 389 30 7 33 0.929 0.00407 0.9744
hiEGES  Scomberoides tala MG681724~MG681735  365-369  73.2-74.0 359 10 0 10 0.973 0.00460 0.9545
& iliB  Selaroides leptolepis  MG681736~MG681817 361-388  69.0-72.0 307 80 16 59 0.793 0.00776 0.9669
i KBB4%  Trachinotus blochii MG681842~MG681864 514-515  73.0-74.1 489 26 2 16 0.950 0.00543 0.8893
HAANTS 8 Trachurus japonicas ~ MG681865~MG681936  395-403  65.7-68.2 332 72 13 52 0.822 0.01304 0.9785
I3 i Lates calcarifer MG681638~MG681661 494-495  71.3-72.5 479 16 3 14 0.968 0.00412 0.9058
Uip & i) Toxotes chatareus MG681818~MG681841 401-405  74.1-749 386 19 3 17 0.953 0.00507 0.9420
T Rachycentron canadum MG681704~MG681723  395-399  72.7-74.0 380 19 2 15 0.952 0.00455 0.9526
<A Xiphias gladius MG681937~MG681960 481-513  74.7-76.2 425 80 25 24 0.842 0.02175 1.0000

TE: CAPRSFALEEG vV ERALGEG PONTITAME BALERG H W SAERE, P OIS AL LB, o LR IR AR Hy G B MR 2R
Note: C indicates number of conserved site; V" indicates number of variable site; P; indicates number of parsimony informative site; H indi-
cates number of haplotype; P indicates sequence conservation; z indicates nucleotide diversity; Hy indicates haplotype diversity.
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M.corQ1-09 CGTCGTCGTC-~-===== =~ GACGGCGAGCCACGCTCCCTCT
M.cor()1-(4 CGTCGTCGTC- - ---GACGGCGAGCCACGCTCCCTCT
M.cor01-16 CEGTCGTCETC--——~-—-~-~— GACGGCGAGCCACGCTCCCTCT
M.cor01-06 CGTCGTCGTC--------— GACGGCGAGCCACGCTCCCTCT
M.cor0l-15 CGTCGTCGTC-~-~-==-==~~ GACGGCGAGCCACGCTCCCTCT
M.corQ1-01 CGTCGTCGTIC---=~-==~-~ GACGGCGAGCCACGCTCCCTCT
M.cor01-18 CETCGTCGTC--——-—-—— GACGGCGAGCCACGCTCCCTCT
M.cor01-11 CGTCGTCGTC--——----—~- GACGGCGAGCCACGCTCCCTCT
M.cor01-12 CEGTCGTCETC--—-----— GACGGCGAGCCACGCTCCCTCT
M.cor0l-10 CEGTCGTCGTC-=-======~ GACGGCGAGCCACGCTCCCTCT

M.cor01-02 CETCGTCGTC- - ---GACGGCGAGCCACGCTCCCTCT
M.cor{)1-14 CGTCGTCGTC~-~ -=--GACGGCGAGCCACGCTCCCTCT
M.cor)1-17 CGTCGTCGTC--------— GACGGCGAGCCACGCTCCCTCT
M.cor01-07 CGTCGTCGTC— - —— - ———— GACGGCGAGCCACGCTCCCTCT
M.cor0l-13 CETCGTCGTC---=-==== GACGGCGAGCCACGCTCCCTCT
M.car01-03 CETCETCGTC---GTCGACGACGGCGAGCCACGCTCCCTCT
M.cor{)1-}3 CGTCGTCGTC~-~-~GTCGACGACGGCGAGCCACGCTCCCTCT
M.cor(1-19 CGTCGTCGTCTTCGTCGTCGACGGCGAGCCACGCTCCCTCT
M.cor01-08 CGTCGTCGTCGTCGTCGETCEACGECEAGCCACGCTCCCTCT
/MA&1 individual 1
M.cor02-08 CGTCETCGTC- --GTCGACGACGGCGAGCCACGCTCCCTCT
M.cor2-01 CGTCGTCGTCGTCGTCGACGACGGCGAGCCACGCTCCCTCT
M.cor02-03 CGTCGTCGTCGTCGTCGACGACGGCGAGCCACGCTCCCTCT
M.cor02-04 CGTCGTCGTCGTCETCEACGACEGCEAGCCACGCTCCCTCT
M.cor02-05 CGTCGTCGTCGTCGTCGACGACGGCGAGCCACGCTCCCTCT
M.cor02-10 CGTCGTCGTCGTCGTCGACGACGGCGAGCCACGCTCCCTCT
M.cor2-07 CGTCGTCGTCGTCGTCGACGACGGCGAGCCACGCTCCCTCT
M.cor02-11 CGTCGTCEGTCEGTCGTCGACGACGGCGBAGCCACGCTCCCTCT
M.cor02-06 CGTCGTCGTCGTCGTCGACGACGGCEAGCCACGCTCCCTCT
M.cor02-02 CGTCGTCGTCGTCGTCGACGACGGCGAGCCACGCTCCCTCT
M.cor02-09 CGTCGTCGTCGTCGTCGACGACGGCGAGCCACGCTCCCTCT

M2 individual 2

M.cor03-10 CGTCGTCGTCGTCGACGACGGCGAGCCACGCTCCCTCTTTT
M.cor3-12 CGTCGTCGTCGTCGACGACGGCGAGCCACGCTCCCTCTTTT
M.cor03-06 CETCGTCGTCGTCGACGACGGCGAGCCACGCTCCCTCTTTT
M.cor03-02 CGTCGTCGTCGTCGTCGACGGCGAGCCACGCTCCCTCTITT
M.cor03-09 CGTCGTCGTCGTCGACGACGGCGAGCCACGCTCCCTCTTITT
M.cor03-05 CGTCGTCGTCGTCGACGACGGCGAGCCACGCTCCCTCTTTT
M_cor3-04 CGTCGTCGTCGTCGACGACGGCGAGCCACGCTCCCTCTTTT
M.cor3-08 CGTCGTCGTCGTCGACGACGGCGAGCCACGCTCCCTCTTTT
M.cor03-01 CGTCGTCGTCGTCGACGACGGCEAGCCACGCTCCCTCTITT
M.cor03-11 CGTCGTCGTCGTCGACGACGGCGAGCCACGCTCCCTCTTTT
M.cor03-07 CGTCGTCGTCGTCGACGACGGCGAGCCACGCTCCCTCTTTT
M.cor03-03 CGTCGTCGTCGTCGACGACGGCGAGCCACGCTCCCTCTTITT

M3 individual 3

5.1ep03-07 ACCCCCCC----==-----ccmmmmem—ee oo GGCCACC
S.lep03-34 ACCCCCCC-—--——----—mmm o e oo GGCCACC
S.1¢p03-04 ACCCCCCC-=mmmmmmmmmmmm e m e em e e em GGCCACC
S.lep03-08 ACCCCCCC====mmemmemcccccmccccaaaa- GGCCACC
$.lep03-21 ACCCCCCC----==-=----cmmmmmmmmm oo GGCCACC
S.1ep03-37 ACCCCCEC--=--=--=--ccmmmmemmem oo GGCCACC
S.1ep03-36 ACCCCCCC-——-——--—-——-m-m—m—— - GGCCACC
S.1cp03-28 ACCCCCCC-=mmmmmmmmmmmmmmmmmmmmmem o GGCCACC Type C
$.1cp03-29 ACCCCCCCm==mmmemmmmccmn e ccceeea- GGCCACC
S.lep03-16 ACCCCCCC====mmmmmmmmmm e mm e e e e GGCCACC
$.1ep03-05 ACCCCCCC-——-——----————-————— - GGCCACC
5.lep03-22 ACPCCLCC-——-——-——m—m - — e GGCCACC
S.1ep03-35 ACCCCCCC-=m=mm-mm-mmmmmmmm oo oo - GGCCACC
S.1ep03-30 TT----CTGGCCACC
S.lep03-31 TT----CTGGCCACC
S.lep03-10 TT----CTGGCCACC TypeB
S.lep03-18 TT----CTGGCCACC
S.lep03-19 TT----CTGGCCACC
S.lep03-12 TT----CTGGCCACC
/MA3 individual 3
S.lep01-21 TT----CTGGCCACC
S.lep0l-12 TT----CTGGCCACC
S.lepOl-18 TT--=-=-CTGGCCACC
S.lepti-01 TT----CTGGCCACC Type B
S.lep01-23 TT----CTGGCCACC
S.lep0l-19 TT----CTGGCCACC
S.ep0l-11 TT----CTGGCCACC
S.1ep01-09 TT----CTGGCCACC
S.lep1-14 ACCCCCCCC=-======memmcec e e cc e ceeeace i Type C
S.lep01-05 ACCCCCCCCCC----GCCCACCGCGG--GGGGCTGGCCACT
S.lep01-07 ACCCCCCCCCC----GCCCACCEGCGG--GGEGCTGGCCACT Type A
MA&1 individual 1
S.1ep02-19 A--mmmmmm e e e e CCACC-=--=-~- TT----CTGGCCACC
Slep02-10 A---------o-o—- CCACC----- TT----CTGGCCACC I TypeB
S.lep02-04 A-——--—---——--—- ccacc----- TT----CTGGCCACC

S.1ep02-24 ACCCCCCCCCCC--=-GCCACCGCGGG-TGGGGCTGGCCACC
S.1ep02-0] ACCCCCCCCCCC---GCCACCGCGGGGTGGEGGCTGGCCACT
S.lep0)2-21 ACCCCCCCCCCCC--GCCACCGCGGGGTGGGGCTGGCCACC
S.leph2-15 ACCCCCCCCCCCC--GCCACCGCGGGGTGGGGCTGGCCACC TypeA
S.lep02-18 ACCCCCCCCCCCC--GCCACCGCGGGETGGGGCTGGCCACT
S.lep02-11 ACCCCCCCCCCCC--GCCACCGCEGGGGTGGGECTGGCCACT
S.1ep)2-20 ACCCCCCCCCCCC--GCCACCGCGGGGTGGGGCTGGCCACT
S.lep0)2-07 ACCCCCCCCCCCCC-GCCACCGCGGGGTGGGGCTGGCCACC
S.lep)2-06 ACCCCCCCCCCCCCCGCCACCGCGGGGTGGGGCTGGCCACT

/M2 individual 2

Bl 1 KH2370-410 bp X HFI 41 4062 330-370 X [H] 1TS2 /74125 5 Lh X A
“M. cor” R R BT AINAE, “S. lep” HEW MBI A NHE, FEF AL A REBEA KRGS,
B AR B RER ERE FRS
Fig. 1 Alignment of ITS2 sequence of 370-410 bp region of Megalaspis cordyla and 330-370 region of Selaroides leptolepis

“M. cor” is the abbreviation of Megalaspis cordyla; “S. lep” is the abbreviation of Selaroides leptolepis,
the first digit indicates individual’s number; the second was monoclone’s number.

R TRV 11 R ETE RO A 25 R DL A
P01 Z2 350, ASHIF5E X 13 31 14 38 A% SRRk 1
T T EANB T (55 2) 11 250 GC & &
M 62.4%~76.2%, HhaiMEER) GC & RAEF
WAL IR, 2900 3%, Zehifdits | KRR
fi% 3 FhaZsf) GC FfEM N mZEMLIEY R
0.8%), H WFrNARfLIY I/ ME . Frf f 2 i PRAF
NS BU(CVTE 285~489 Z IR, AR S B (AR
T 10~80 Z [\, 2915 BALRECH 0~25, W A7
A T 215 B AL B FASASBMIN S, FE
I BRI ZE P55 () 8] 2915 BALS B 0, X
JE 1P — | FOANAEAE T 2915 B s fa
5. BT PRSFAL S BURAR S s B LA AR, PRSF AL
SO (P)RE B M2 51 A - 448 SRR B, 4 Al

5 1) 128 570N 0.793), B HLEEI2 IR R (0.973) H
] DUA Y, 78 TR 9 B4 3 26 f 2 vh 28 T i 6 11
YA SRR R AR, A A0 05 Y S 247 S R A
Ho EAFREZREE@B TP & B, bk B AAT
5 £1(0.01304)58, H4y 10 Fpea iz G/
0.01, HA%HEI ZREMEFR B (Hy) b B, BRAn GBS
%(0.8893) . 22W) #(0.9058) FlI 5 7K ££.(0.9420) LA 4],
HAb a2k Hy H¥ET 0.95, Bl el Hy
B 1, XS 24 D sEpEh N ETE S 4 —
FER AN BT P 51, e nl WL, P8 2805
i Tl i A v perh, A 10 B a7 51
2 AT AE T R (83 53 v v
22 AE#HEIT2 Mt AR BB AXHER
HEEXT 11 FFEA RS B FF 5) 2 SR
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BT LR B, BRT 4 anis fn e fa A7 A A e i
FEZZ8(27~32 bp)sb, HiAth 9 Fhta K 25 R0
fi T 0~14 bp Z[A], JFH#ERES(12 bp)FIKH %
(14 bp) MY AR 5 F2 B h 6 TR N 22 R L
7S AR IR I TR VS R VAW A oY 1 o v 2
Pl 2 A R SF 1 05 L BIERAE 0.9 DA |, Hgx 4 Fhfhn
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Fig. 2 The NJ phylogenetic tree was reconstructed based on ITS2 sequences of 11 species from five families
Numbers in the bracket indicate the amount of clones.
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Abstract: The nuclear ribosomal RNA (nrRNA) genes of eukaryotes are organized in clusters of tandem repeat
units, including three genes (1885, 5.8S, and 28S) and two internal transcribed spacers (ITS1 and ITS2). The ITS2
is located between the 5.8S and 28S genes. Because multiple copies of ITS2 have different intra- and inter-species
evolution rates, ITS2 is often used as the molecular marker to identify species or to infer the phylogenetic rela-
tionship at the rank of species or genera. In this study, 11 species from five families of Perciformes were selected
as the representatives to investigate the characteristics and the evolutionary pattern of the ITS2 in fishes. A total of
444 cloning sequences of ITS2 were obtained from 24 samples through PCR and cloning methods. The length of
these sequences ranged between 332-515 bp. A comparison of sequences within species found that the length of
Selaroides leptolepis (24 bp) and Xiphias gladius (32 bp) were extremely varied, and that of others, less than 14 bp,
were relatively conservative. The evolutionary pattern of ITS2 of 11 species within species were conjectured based
on the difference in several polymorphism characteristics, including the difference in length, conserved and vari-
able sites, parsimony-informative site, the number of haploid type, proportion of conserved and variable sites,
haploid type diversity index, nucleotide diversity and genetic diversity. The two out of 11 species (S. leptolepis
and X. gladius) had obvious differences, especially the three different sequence types (Type A, Type B and Type C)
detected in three individuals, suggesting a non-concerted evolution. Although, to a certain extent, length and
variable sites were observed in four other species (Decapterus maruadsi, Megalaspis cordyla, Alepes djedaba, and
Trachurus japonicas), those differences were not as obvious as those in S. leptolepis and X. gladius, therefore, the
four species were not subjected to strict concerted evolution (no-strict concerted evolution). The five other
species (Scomberoides tala, Trachinotus blochii, Lates calcarifer, Toxotes chatareus, and Rachycentron canadum)
almost had no intraspecific variations, suggesting a concerted evolution process. Meanwhile, there was no correla-
tion between the evolution pattern of 11 species and the taxonomic system. In addition, sequence comparison re-
vealed that transitive sequences between concerted evolution and non-concerted evolution were observed in M.
cordyla. In S. leptolepis, all three evolutionary patterns (concerted evolution, no-strict concerted evolution and
non-concerted evolution) were detected in three individuals. Based on 444 cloning sequences of ITS2 from 11
species with Epinephelus adscensionis as the outgroup, two phylogenetic trees were constructed using the neighbor-
joining and maximum likelihood methods. The results showed that both trees were largely congruent with each
other. The topology showed that sequences from the same species clustered together and sequences from each genus
of seven genera in Carangidae claded together. These results supported that the ITS2 is applicable as a molecular
marker for species identification, but also useful for phylogenetic relation analysis at the rank of genus in Carangidae.
Key words: polymorphism; concerted evolution; non-concerted evolution; phylogenetic relationship; ITS2; Perci-
formes
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