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Molecular identification and phylogenetic analysis of Neobenedenia spp.
isolated from small yellow croaker (Larimichthys polyactis)

Han-Gill Seo*’, Hyo-Won Kim" and Jung-Hyun Kim"*

"South Sea Fisheries Research Institute, National Institute of Fisheries Science, Yeosu, Korea
“Jeju Fisheries Research Institute, National Institute of Fisheries Science, Jeju, Korea

In this study, we determined the cause of a disease outbreak in small yellow croaker(Larimichthys
polyactis) in Jeju island. The major external signs in the dead fish were hemorrhage of the skin.
Vibrio harveyi were isolated from a few fishes and viruses were not detected from the diseased fish.
However, flukes were confirmed on the skin and we conducted molecular identification and phyloge-
netic analysis of the isolated parasites. The obtained 28S rRNA sequence of our specimen(Accession
No. OM333244) showed the highest homology with Neobenedenia girellae, while the COI sequence
of our specimen showed the highest homology with N. melleni. Further sequence analysis with other
genes and morphological observation are necessary for accurate identification.
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S =7t F& AFI7ER] ofFoltt Hele A3l o1, 2020 7)F 41,039 0] AAkE]o] HAE Y
QoA AFgt 5 o= o Fet ALole AF < 2,809 Ao w HTo Yo Yibg o] B
T AR oM dFshe 3F4 olFoln 4 T Z78la Yok A9 71EWEe) U Sog
40~200 mo] A] 2] gHch(Kang et al., 2020). $-2] 2} o13te] Hz7] A A} HAF 283 E T QY
A28l Fx7] ALE 1974 o] F HY ojgor on, Azs] Fx7) oo that hA FYol &

i 3
olr
&
D)
{0
o
o
[

e Az T oldAd F shtal

NorR orx n}L‘

ALY #o] 7+43}31, EEZ(exclusive economic zone) FHo) wel 7]E9] FAA AL 343 F2y] %k

2lo] Z7Vstal e A& ot 20161 107] A& A
Corresponding author: Han-Gill Seo 36E0] AR Yo, 2020 9= 197] &4 111
Tel: +82-61-690-8996, Fax: +82-61-685-9073 Eo] MatE|o] Bz ]e) oA AL Bz =

E-mail: se852@korea.kr



136 A4 - 7

7Fskal A THKOSIS, 2022).

s akol 7o FAe bFAH FRAN 7IEd
23 FA7)Ee] A olof shAIN, A5 WA
st AW AbSEA Y gHo R Qlete] A%
Gl A27F FAHA = AAFolv I FollA
T 78T AEe AR T opyiv] Fol ¥-&s)
of Moy o3-S o7, Ad 5 FAE
T AT 23 FHew A A HAE fE
sto] FAANAS AR B VIS T
NME= HAFSFS Benedenia spp.= WOl
£ 59 FHoAFol gguol 2 Jae
o3l ® a1 o] lth(Bullard et al., 2000; Sepulveda
and Gonzalez, 2014). &=3}F o] 7| F2 <39 ¥y
o $Astel 4o L FIAE 5L HHA, 4
g BF AT 24 29 5L FUHIE Bt
(Kawato et al., 2019).

B4 AT FEF L AL A9 HA4 oA

+ ribosomal RNA(rRNA), mitochondrial DNA(mt
DNA) % microsatellite DNA 5-©] $1th(Seo et al.,
2015). rRNA= 18S, 5.8S % 28S -1 2}2} internal
transcribed spacers(ITS) %! external transcribed spacers
(ETS)E TAlE o] 9lom, o] Foj|A 28S rRNAE
AT B4 2 F 548 T AHgHE F47 v
71TH(Olson and Littlewood, 2002). B3+ mtDNA+
Aol FHAARA T WA FARAE &
2sl=d &)t o] Fol|A cytochrome ¢ oxidase
subunit [(COD= Th3t S| FHFFTEES

AR Aol AH8HE 5 vAR E85H1 AT

il
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(Edmands et al., 1996).

2 dAFdA e AFEES Fx2TlA geld 9
5 718FS EEetel o, 28S IRNA 3 COI #3
2t mpAE ARESE AR BT £ AE 5
2 AT 45 TR

AFZA A AFSFQ JFx2704 AR &g
T EF T I o) FFo] TEE | (Fig.
1) o5 T 45 MA@=4E YPIe= A=
et o m, I AAReE tEo] A, vhole
2 7S thgh ARkAQl A HALE A
th Al AARE fete] A x2A S AR oR F
Z ¥ 1.5% NaCle] X35 Tryptic Soy Agar(TSA)
o} TCBS H#ufx]ol] =gk 5 25°C 3-2uj 47|
o 24|17t wj gkt AF JRA A (n=2) B
M-S wEel 3921, 16S IRNA PCRS 43 A]
3} tH(Table 1). PCR product= 1.5% agarose gel
doll A A719ES AAEH bandE RIS S
o FZo] FlE A|E9] 16S rRNA G714 E 4
A3} Vibrio harveyiZ &7 = R THData not shown).
Hiolgl 2 AAbs A 8 225 ALS-Eho]
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Hirame rhabdovirus(HRV), Viral hemorrhagic septi-
caemia virus(VHSV), Marine birnavirus(MBV) %
Redseabream iridovirus(RSIV)E o2 A A s}
Fom, ¥ ZZAS AFE3} Nervous necrosis vi-
rusNNV)E o2 AAsdtt 2F 225 o
Hog 2E3 5, b4 ¥ DNA 3 RNAS F23}
ATh RNAE cDNASHI F PCRE AA]3H5l o
(Table 1), & QA AN vlo]lH e ASHA &

Fig. 1. Diseased fish showing hemorrhages on the skin (left) and exophthalmos (right).
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Table 1. Primer set used in this study for PCR
Target Gene Primer Nucleotide sequence References
Bacteria 16S rRNA 27F 5’-AGAGTTTGATCMTGGCTCAG-3’ Kim et al.
1492R 5’-TACGGYTACCTTGTTACGAC-3’ (2005)
HRV HRV-M-F 5’-TGAGGTAGAGCAAGCCAACA-3’ Seo et al.
HRV-M-R 5’-ACATGACTGGCCGAAAAGAG-3’ (2016)
VHSV VN-For 5’-ATGGAAGGAGGAATTCGTGAAGCG-3’ Snow et al.
VN-Rev 5’-GCGGTGAAGTGCTGCAGTTCCC-3’ (2004)
Virus MBV MBV-F 5’-GCACCACGAAGGTACGAAAT-3’ Lee et al.
MBV-R 5’-GTACGTTGCCGTTTCCTGAT-3’ (2006)
NNV NNV-F2 5’-CGTGTCAGTCATGTGTCGCT-3’ Nishizawa et al.
NNV-R3 5’-CGAGTCAACACGGGTGAAGA-3’ (1994)
RSIV RSIV-1-F 5’-CTCAAACACTCTGGCTCATC-3’ Kurita et al.
RSIV-1-R 5’-GCACCAACACATCTCCTATC-3’ (1998)
28S RNA Cl 5’-ACCCGCTGAATTTAAGCAT-3’ Chisholm et al.
Parasite D2 5’-TGGTCCGTGTTTCAAGAC-3’ (2001)
col JB3 5>-TTTTTTGGGCATCCTGAGGTTTAT-3’ Leung et al.
COXl1 5’-AATCATGATGCAAAAGGTA-3’ (2009)
ke, £ @799 B4 sl F 55 ANskd

718% AAHE SEte RS g e R dAvA o} 4714 de] A o)& BioEdit 2 MEGA 11 pro-
REES AZ & AA3 A} Neobenedenia spp.= gramS A}-8-3}%1. 2.1, National Center for Biotech-

FAHE F5FE U FAs 9 Y (Fig 2). o|F & nology Information (NCBI)ol| A A|-&3}+= Basic Local
g3 T T A4S #I5te] DNAE FE319 2 Alignment Search Tool (BLAST)S ©]-&3}o] 7]&

28S tRNA % COI 325 5% 4 = primer of Big 7S FRztete] A B4 AA
setS AFE&3te] PCRS A8t 3AtH(Table 1). PCR 319l 288 rRNA SAAE 2183 54 2
product= 1.5% agarose gel ‘oA A7|9 &S A (844bp) E=2F 9] #AF T v|(Gilthead seabream,
A5l bandE FQlstHon, X0 EQdE AR Sparus aurata)| Xl 21 E N. girellae} 100% 735

Fig. 2. Light microscopic observations of Neobenedenia spp. (left: x10, right: x50).
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do] = om, col 1A 54 ZA2H875bp)
Z 9] AHo](Greater amberjack, Seriola dumerili)
oA £ N. melleni®} 99.89% 3543 0] &=
Ak & A 2§ Fx7] Al Neobenede-
nia spp. 28S rRNA nucleotide sequence(844 bp)=
NCBI GenBank®ll 5 A 8} 94 th(Accession No. OM33
3244).

E2o] 989 G719 ES MEGA 11 program®]
<A 2 34 (neighbor-joining analysis, 1000 rounds
of bootstrap)= T3+ AT EAS HAASAL
o 14 FADAE Gt B AT &
H3 ZZ7] B2 Neobenedenia 285 tTRNA 2 COI
FAA G771 L2 GenBankoll 5= ¢ 3)= Bene-
denia 2 Neobenedenia < A} 18% 2 8% 3
H 4 E 242k A A8k 28S rRNA B COI
TR gk AlTEAS =3 A N girellae
D N melleni®t 242 g A3 Ao E FQlH Q]
Th(Fig. 3, Fig. 4).

In this study Neobenedenia sp. 28S ribosomal RNA gene

o
N
o

e

Neobenedenia < 7128 %2 Benedenia 4 7123 %
= o] gloke FollA Festzoz i,
Neobenedenia 4 714 %2 A §-2713% 9 A2
71 2 Foll whet 71E] 1054 6F o2 A2
FH AT &3], N. girellaeSt N. pargueraensis= N.
melleni®] §%°|H O 2 7155 ) th(Whittington and
Horton, 1996). 3}A| Tt & Ao A B<=2] Neo-
benedenia 4 717§ %] U3} Histone 3, 28S rRNA
9 cytochrome b(cyt b) FX A} 4 A3} N, gir-
ellae, N. melleni= A& & £o] g3y o,
7]& ke ofFell A 2] = o] Genbankol 57l
H o] U= N girellae L N. melleni®] FZAF A71A
g JHREL2 AAYF H8sitb 8% th(Braze-
nor et al, 2018). ¥ AFAANE Fx7] F& 28S
RNAS} COI 32t 71 M & AHE-3te] Alg
£ 238k A3, N girellae 2 N. melleniZ 5 A =
o] A= IF QUM EEC] FLUH FHLEHE F

ol A4S HAY(Fig. 3, 4). B=3}F, Neobenedenia

I JN797596.1 Neobenedenia melleni isolate ZhHGS20020517 28S ribosomal RNA gene partial sequence (China Seriola dumerili)
MHB843694.1 Neobenedenia girellae isolate IDW109 08 large subunit ribosomal RNA gene partial sequence ( Rachycentron canadum)
AY486149.1 Neobenedenia sp. 1-AHC 28432-3 28S ribosomal RNA gene partial sequence (Israel Oreochromis sp.)

EU306877.1 Neobenedenia sp. M07-2296-04 28S ribosomal RNA gene partial sequence (Mexico Lutjanus guttatus)

99 | EU707805.1 Neobenedenia melleni 28S ribosomal RNA gene partial sequence (Vietnam Epinephelus sp.)

MG193664.1 Neobenedenia girellae isolate N4 28S ribosomal RNA gene partial sequence (Australia Neocirrhites armatus)
MH843708.1 Neobenedenia girellae isolate N1 large subunit ribosomal RNA gene partial sequence ( Lates calcarifer)

MW690096.1 Neobenedenia girellae isolate 128/19 A4 large subunit ribosomal RNA gene partial sequence (Portugal Sparus aurata)
MT549677.1 Neobenedenia girellae strain Trablo large subunit ribosomal RNA gene partial sequence (South Korea Trachinotus blochii)

MW690095.1 Neobenedenia girellae isolate 128/19 A2 large subunit ribosomal RNA gene partial sequence (Portugal Sparus aurata)

99 AF382056.1 Neobenedenia sp. OLH-2001 28S large subunit ribosomal RNA partial sequence (NOT)

100

—

0.050

MK202450.1 Neobenedenia sp. F10 Phume isolate F10 28S ribosomal RNA gene partial sequence (Chile Paralabrax humeralis)
MT982168.1 Neobenedenia sp. CvF8 large subunit ribosomal RNA gene partial sequence (Chile Cheilodactylus variegatus)

MHB843700.1 Neobenedenia longiprostata isolate IDW36 06 large subunit ribosomal RNA gene partial sequence ( Mycteroperca rosacea)
MH843699.1 Neobenedenia pacifica isolate IDW27 05 large subunit ribosomal RNA gene partial sequence ( Mugil curema)
MH929436.1 Allobenedenia dischizosepta isolate AdAp large subunit ribosomal RNA gene partial sequence (Argentina Acanthistius patachonicus)
K|_— EU707801.1 Allobenedenia epinepheli 28S ribosomal RNA gene partial sequence (Vietnam Epinephelus sp.)

AY033940.1 Benedenia rohdei 28S ribosomal RNA gene partial sequence (Japan Seriola quinqueradiata)

Fig. 3. Neighbor-joining analysis of Neobenedenia 28S rRNA sequences from small yellow croaker.
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In this study Neobenedenia sp. cytochrome ¢ oxidase subunit I(COI) gene

100

JQ038228.1 Neobenedenia melleni mitochondrion partial genome (China Seriola dumerili)

9 MT542866.1 Neobenedenia girellae isolate Trablo cytochrome ¢ oxidase subunit | (COX1) gene partial cds mitochondrial (South Korea Trachinotus blochii)

47

MG735619.1 Neobenedenia sp. NbS3H1 Asca cytochrome c oxidase subunit | (COI) gene partial cds mitochondrial (Chile Anisotremus scapularis)

JQ782846.1 Neobenedenia sp. FAS-2013 isolate NECVF8 cytochrome oxidase subunit | (COI) gene partial cds mitochondrial (Chile Cheilodactylus variegatus)

LC602812.1 Metabenedeniella parva M168 mitochondrial COX1 gene for cytochrome ¢ oxidase subunit 1 partial cds (Japan Plectorhinchus chaetodonoides)

AP019644.1 Benedenia seriolae Shirahama01 mitochondrial DNA complete genome

—

0.02

LC602808.1 Gracilobenedenia lutjani M95 mitochondrial COX1 gene for cytochrome c oxidase subunit 1 partial cds (Japan Lutjanus vitta)

LC536942.1 Dioncopseudobenedenia kala 92 mitochondrial COX1 gene for cytochrome ¢ oxidase subunit 1 partial cds (Japan Coryphaena hippurus)

Fig. 4. Neighbor-joining analysis of Neobenedenia cytochrome c oxidase subunit [(COI) sequences from small yellow

croaker.
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