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ABSTRACT

One specimen of a natural hybrid of an Oplegnathus (Oplegnathus fasciatus X Oplegna-

thus punctatus) was found in Tongyeong, Korea in August 2008. We, herein, describe its morphologi-
cal and genetic characteristics and compare them with those of O. fasciatus and O. punctatus. In
morphology, the hybrid showed many distinctive black rounded blotches on body sides and four faint
vertical bars, being in those features similar to O. punctatus. Although the counts and measurements
of the hybrid mostly overlapped between O. fasciatus and O. punctatus, the Oplegnathus hybrid re-
sembled O. punctatus in the ratio of pelvic-fin length in standard length: Oplegnathus hybrid (26.7%)
was closer to O. punctatus (26.4%}) than to O. fasciatus (17.2~ 23.6%). In genetics, as a resuit of analy-
sis of 510 base pair sequences of mitochondrial DNA 16S rRNA, the hybrid was closer to O. fasciatus
(d=0.000~ 0.010) than to O. punctatus (d=0.020). Qur results suggest that the natural hybridization
represented by the subject specimen occurred between an O. fasciatus female and an O. punctatus

male.
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&bc} (Grant and Grant, 1992; Lee et al., 2009). %] }elol] 3=
Hpol el A Ahd watel] o gFe] ol BuHe] gle
o] (Chae and Yang, 1990; Hwang et al., 1995), Z9jA =
skl foll Az AR AdxEe] Fdo] Buy vl gl
(Brykov and Podlesnykh, 2001). 221} ApdAteld)A] o)
o AFe w5 Tt 44 gon, ueid 3
ol DNAC 98t w354 4371 £33 gl Bry-
kov and Podlesnykh, 2001; Lee ez al., 2009; Yun et al., 2009).

3%-0]E- (Order Perciformes) %53} (Family Oplegnathidae)
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AR ez 14 72 Nelson, 2006), %}t E 22 (Kim et
al., 2005)e] ®.3He] Qlol. EE-(Oplegnathus fasciatus)3}
7% (Oplegnathus punctatus)e- Hehd ez A4 (FE&
AZol] AL 712E vs. AFEE A3 AL 23
Zaegn] x4 (17~18 vs. 15~ 16)2 F3-% v} (Hatooka,
2002; Kim ef al., 2005). Zei}, = 22 dcke] ghzx] oo
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dufere] B vAUS ARk 5 Addes e 44
&b} (Kim et al., 2005; Nelson, 2006; Shimada er al., 2009).
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Kamei and Takama, 1981; Sueyoshi er al., 2009). ¥ &7+
FHellA Aoz AFEd E5 AAE B4 7 1
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Oplegnathus sp. 1713 4 739E 17§d+= 20083 84 27
4 A B9 AklN AP, FF 10704 2008
HE| 200999714 7 AA, 24, Ad @ AAF FH e
A WAz A F S Fig 1). A FA] DNA 244 A3
82 A8t 9% dlehgz nAY F -20°ColA WE
1 dlgon, o= 10% zwdP oz UFU7F A A
At 1~29 $A8 F 70% oghe=2 wAsted Bis)
et B Ao AR w22 378w (Pukyong Natio-
nal University, PKU)oj| 55 - 23319}

A g et
o] el Az Eo 7 29 E 0.1mm 744 43}
931, A FFpE soft X-ray (Hitex HA-100, Japan) & ©]-8-8}
o A3l

3. EAIEA

Total DNA% Chelex 100 resin (Bio-rad, USA)& o]£-3}+]
Z&xA A FEs)l4r}. PCRS n)EZxajo} DNA 16S
rRNA 9342 Ivanova et al. (2007)8] 16Sar-5 (5-CGCCTG
TTTATCAAAAACAT-3)3 16Sbr-3’ (5-CCGGTCTGAA
CTCAGATCACGT-3’) primer2. ZZA]#t}. 10X PCR buf-
fer 2ul, 2.5mM dNTP 1.6 pl, 16Sar-5" primer 1 ul, 16Sbr-3
primer 1 pl, FR Taq polymerase 0.2 ul (Biomedic, Korea)E-
A& 2320 total DNA SplE 718 & 2 207} 9
df7lx} 32} 2742 93 Thermal cycler (Bio-rad MJ mini
PTC-1148, USA)E o|-83t g3 22 2712 PCRE
48] 3141 t}. Initial denaturation 95°Cel| 4] 54 PCR reaction
35 cycles (denaturation 95°Coll A} 13, annealing 50°C+0.2°C/
cycled] A1 138, extension 72°Col| A} 1¥); final extension 72°C
oA 548 AA| = ExoSAP-IT (United States Biochemical Cor-
poration, USA)-& ¢]8-3}gt}. 47]A <-& ABI 3730XL seq-
uencer (Applied Biosystems Inc., USA)ol4] ABI Bigdye ter-
minator cycle sequenceing ready reaction kit v3.1 (Applied Bio-

systems Inc., USA)E ol 43l Q3leh 971449 A
DDBJ/EMBL/GenBank Databasesl] 5313 (5SH5
HQO018808 ~ HQO18815).

u]EZ=g) o} DNA 16S tRNA 37144 ¢ A2-2- BioEdit
version 7 (Hall, 1999)2] ClustalW (Thompson ef al., 1994)%
o] g-3led AHslgl o, G7)M D& v w8l7] $15ted Opleg-

Fig. 1. (A) Natural hybrid, PKU 424; (B) Oplegnathus punctatus,
PKU 423; (C) Oplegnathus fasciatus, PKU 2983.



Table 1. Comparison of counts and measurements among natural hybrid and two Oplegnatus spp.

Hybrid (Oplegnathus fasciatus+Oplegnathus punctatus) Oj‘lzliiizitu};us Og ii‘i’;g;i?s
Shioya et al. Kamei and Takama Sueyoshi et al.
Present study 1973) (1981) 2009) Present study
Number of specimens 1 2 1 1 10 1
Collection locality Tongyeong, Korea Oshima, Japan Sagami Bay, Japan Nagasaki, Japan  South Sea, Korea  Tongyeong, Korea
Standard length (mm) 129.7 49.5~60.9 150 300 84.8~167.7(122.3) 119.5
Counts
Dorsal fin XIL, 16 XI, 17 xn, 17 X1, 17 XI~XII,15~18 X1, 17
Anal fin I, 13 1, 13~ 14 I, 12 1, 12 I, 12~13 I, 12
Pectoral fin 18 18 17 17 17~19 18
Pelvic fin L5 L5 - LS L5 L5
Caudal fin 17 - - 17 16~18 17
Vertebrae 24 - 26 25 24~25 24
Measurements (% SL)
Body depth 57.6 - 520 51.7 49.2~63.7(54.6) 61.0
Predorsal length 27.1 - - - 24.8~35.4(31.2) 28.9
Preanal length 65.3 - - - 62.0~69.6 (66.5) 69.3
Head length 31.5 - 32.0 32.7 31.5~38.4(34.4) 322
Snout length 10.9 - 11.3 12.6 9.7~11.9(11L.0) 11.2
Eye diameter 7.0 - 6.7 - 6.5~9.6(8.0) 7.4
Postorbital length 13.7 - - - 14.6~17.4(16.2) 15.0
Interorbital width 94 - 9.3 9.7 8.3~10.0(9.0) 9.8
Suborbital length 5.7 - - - 45~62(05.1) 57
Upper jaw length 10.1 - - - 9.1~10.6(9.7) 11.0
Caudal peduncle length 12.0 - - - 9.7~162(12.5) 129
Caudal peduncle depth 12.6 - 12.0 - 10.4~12.7(11.6) 13.6
Pectoral fin length 21.7 - 22.7 - 19.7~25.1(22.4) 234
Pelvic fin length 26.7 - 253 - 17.2~23.6(21.8) 264
Dorsal base length 63.8 - 58.0 - 58.0~65.6(61.4) 66.0
Anal base length 28.3 - - - 22.9~28.0(25.9) 279

nathus sp. (PKU 424; HQO018808), % (0. fasciatus; PKU
382, PKU 2959; HQ018809-HQO018810) W 7}t (0. punc-
tatus; PKU 423; HQO18811)o]4] 9-& %7]Ad5} NCBI
(National Center for Biotechnology Information)e] =%
EE3 olF 3F (0. fasciatus, APO06010, DQ872160, NC
010968), (0. punctatus; AP011066, NC013143), (0. wood-
wardi; DQ532924)12] Database o|-&-3}oict Aoz
= gz ol 7 el & (Girella melanichthys; PKU
2800; HQO018812)3} o= (Girella punctata; PKU 1160;
HQO018813), t}E7)el 2] o} F-%7)e] (Goniistius zonatus;
PKU 2993; HQO18815)¢} od%l27}2] (Goniistius quadricornis;,
PKU 515; HQO18814)E 7 ®lastgdel 443 A=e
Mega 4 (Tamura et al., 2007)2] Pairwise distanceE Kimura-
2-parameter ¥ 5 (Kimura, 1980)&. Al Ab3lsit}. Phylogenetic
tree¥= Neighbor-joining®#hH-& Mega 4 (Tamura et al., 2007)
oA 23 sed 2w, bootstrap-2 1,000 4833} e}

g3 9 ¥

5% UVlAE F5ol7t wix, 16709 SA=2v] d=

€ 7HAH, Al &t Hﬂﬂ‘—ﬁﬂl Zol7} 26.7% = vieht
(B2 172~23.6% vs. ¥GE2 264%) FeHo= 25
B} bl us 7‘WH;1¢HTable ). d2NME AHF
d AFEH EFE o83 JFmALEE A3He=
4308} v} 9] o™ (Harada et al., 1986; Shimada et al., 2009),
t2 e $2FH7L A vebd A e B 24}
2237 fABIAAR ApRAE AAEA] el vl w3l
ol g}, olel= el opelA WE wAE (Shioya et
al., 1973; Kamei and Takama, 1981; Sueyoshi et al., 2009)&
B Q7aed vzsiy, AAdXE FLeAT SR =8
o] QzpelA] 10, AFFSA 1~27] Zpo]E H
u]EZ=g]o} DNA 16S rRNA J9& o]-4-3 EAE-4
o3h, B84 VAL S5 44 Agrt d=0.000~
0.010e.8 99% Aty ot A d=0.0242 o4
etk NI trees] M BE5 3] BAFEE o732
), 554 17]4)= 100% bootstrapZh 2. 2 E5-3 A5k
S & Jepligich (Fig. 2). whekr] 2 d72] E545 1
A 245404 sl nlEZ=eot DNAS B4 &
E g ALE 3 AbeldA "ol Adugtgoez
Frgoh volrt kA B8 F AEEe A3Hd 4dF
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Fig. 2. Neighbor-joining tree showing the relationship among natural hybid, Oplegnathus sp., three Oplegnathus spp. and four outgroups using
mtDNA 16S rRNA sequences. Numbers at branches indicate bootstrap probabilities in 1,000 bootstrap replications. Bar indicates 0.01 Kimura

(1980)’s distances.

771 ¥ (Shimada et al., 2009)2 2 JF4AA4S A =]}
Foh SARos AR oLgEIlS JYEAN Aol
$AAZE d=0010, @l 52 WolE Aols] 54
Azle d=00222 472 WA FED FRE Aol
o] §3718](d=0.024~0.034)= °|F7 $44 o2 B
ek I3y o AF EEH AHF Ateld] AdmAel #
B 2RI AL HE AL F 23 2As AA4A
Az A ¥)]F= %4 754 o] ¢lv} Brykov and Podlesnykh
(2001)el] 2w, =n|3 357 AAdwgEe] F3dgle
2 ARG FES Ao, 25 EE 94
MAR G35} Abtel Fo] fARE Aol M AAdztE: WA 7k
Aol sl ez 349

5h3, Hatooka (2002)$} Kim ef al. (2005)8- 74953} 2%
o] ¥FAR FA=Hu] d2PHHES 15~167) vs.
52 17~ 187)F A vt Qle} 22} B A7 s
M 7FgEe) 177), 852 15~ 18712 ek} Sx) =8
U] dzee 7 Y BRYAs ehdsiA 4 A 2o
Shioya et al. (1973)= $-2] Ao} =43 AFAE A&
vl it whebr 7129 ERAe Abed AN A 2
Aol A AEA B2 A d3t wiR]=ein] He] u
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