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Detection and genetic characteristic of Yellow-head virus genotype
8 (YHV-8) Cultured Litopanaeus vanamei, in Korea
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"West Sea Fisheries Research Institute, National Institute of Fisheries Science, Taean 32132, Korea
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This study was performed for screening yellow head virus(YHV) complex in 252 including 235
white leg shrimps (Litopenaeus vannamei) and 17 oriental shrimp (Fenneropenaeus chinensis) collected
from 18 farms located in southwestern province of Korea. The virus complex was detected by nested
reverse-transcriptase polymerase chain reaction (RT-PCR) assay. In the assay, amplicons were resulted
in RNAs exracted from 38 shrimps (21 white leg shrimps and 17 oriental shrimps) obtained from
7 farms. In phylogenetic analysis using sequences of ORF1b gene, all 38 sequences obtained in this
study formed an independent lineage with YHV-8 genotype firstly isolated in China, belonged to

an YHV-8 clade.
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1990\ B = Z-th2] ¥ 5 A -F-(Penaeus monodon)
=R FAANA A RE =g W (yellow
head disease, YHD)=S &¢3l= WY A= Nidovir-
ales, Roniviridae, Okavirus® 43}= yellow head vi-
rus (YHV)Z 992 71A] &= 7H32] (+) ssRNA B}
olgzolm H7]= 40-60 nmx150-200 nme|Th
(Cowley et al., 2012; Wongteerasupaya et al., 1995).
YHD®| 8 542 a9 MAe 55
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st A9 GG A HEQ] Ao R
2% 31 Q) th(Chantanachookin et al., 1993).

YHV= A dol whe} 8744 &2 v #(YHV-1,
2,3,4,5,6,7, 8), °| & TE] yellow head complex
2} 3o}, Yellow head complex & YHV 3, 4, 5
a2 6 FAEE Sl sle A3 Al
ol Al ZHHAAT YA FHF 75 A9
A AAEo] e Ao R BIHI UTKYang
et al,, 2016). ©1%, YHV 12 A%<l YHDE #3
sto] A9 ALl A Bk AAA &S
23t wiZoll AlAlEEEA7]T(OIE)N A 72t
Fol 8 794 AHog SAHo] UYTKOIE,
2019). WA E o] FHH S HAAFAINEAE

ro gt
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Wow AAste] Hedta JAT(FAEEAH
2l ®¥). YHV 2+ gill-associated virus(GAV)ZE ©}A]
of, & 18]al Ao} g7}l A mid-crop mortal-
ity syndromes #3t= 21082 Rt e
U, YHV 7 B YHV 8 082 22 d354S
Holz Zohe] 5159 thatol A A5 &2l
Ao HAeFY] AH A FHAAE EEWst
TH(Mohr et al., 2015; Yang et al., 2016; OIE, 2019).

T Aol o) gk Al AL AR

Hlsf A d o2 BEste] giFE Fedel o &3}
I e Aotk AS FYL AF HAA
PO Q3 TP A FAarg o] TS A3
g 5 %‘\ljr wehA, g A e fad
T Ae AT HAAY FY ATt 8 Hd A

3t a2ar =l A FARY F1A80 o
a3k Aol ol o] frollA B dAF=
A& Aol X3 18329 A thE] A} -$-(Litopa-
naeus vanamei) F2FANA NS FASA yel-
low head complexZ FAF3IA 1L YHVY FAE &
A8k o

U] 2] A $-ol A Yellow head complexE =
ARsEZ] Sl 2019 Aalloll $1x13F 1832 F21 %
o 2 RE g A $ 23502 (A A 16.5-20.5 cm,
AF: 12.1~25.7 g9t AA4E tist 179k8] (A%
18.5-21.9 cm, A 56.1~80.7 g)5 ANH 5t WA
FHE dEste] AFHE FF F optv|E F=
3Fo] RNeasy PowerLyzer Tssue & cells kitE AF-8-3F
o RNAE FZ3} -80C qu}%lﬁ} Yellow
head complex2] &2 OIE (2019)° 4 FH3t=

Table 1. Primer set used in this study

protocol 39] nested RT-PCRS 9]} primer set 18]
31 thermocycle condition®] F3Fe] S3P3IHTH
(Table 1). M§ o}7}v] 2 RE &3+ RNAE High-
Capacity cDNA Reverse Transcription kit(Applied
Biosystem'", ThermoFisher SCIENTIFIC)E A}-&-3}
o] cDNAE &3} T}. First rounding PCR-S 343
F ¢DNA 3 pl, YC-Flab 12|31 YC-Rlab primer
pool (25 pmol)e] 1 plE H7F3 AccuPower®”
Multiplex PCR Premix(Bioneer)2] 20 pl reaction buf-
feroll A 483519 o} 18] 1L, second rounding PCR
2 first rounding PCR product®] 1 pl, YC-F2ab ~1&]
1l YC- R2ab primer pool(25 pmol)2] 0.35 ul 18] 3L
Accu Power™ Multiplex PCR Premix(Bioneer)S 79
7} 20ul raction bufferoll A =3 3tA T SZAHE
9] #<2l2 1.5% agarose gel electrophoresis ¥ UV
light 3l Al §QFo 2 &1} AT} Nested PCRS
.?,]6‘]- ol:/k-l 7(1 ;(],l—_ Z_E target DNA7]' /‘\:}—0]:}%
plasmid= Hdhsta Ay o Skt A A&
ol ARG8T 71954 ZRIE 146 bpo
FH4HE2 PCR gel purification kitg AHg-3te] 4
A 3R 2™ YC-F2a, YC-R2a primer setS A}-8-3}o]
PCRE T3, G7IA4E £4& stdth |74 EE
2 bioedit Ver.7.2.18 AF8-3}] multiple alignments
£ A A8 1, MEGA7 softwareol| Al <HZASHE
2 (neighbor-joining analysis; 5,000 rounds of boo-
strap)S 53} phylogenetic analysisE <3 3}%
=3

Nested RT-PCRE 33 A3}, 7]E] i
A T (Wijegoonawardane et al., 2008)2} S L3HA 1

Ampli
nRT-PCR Primer Sequence (5°-3) Sirzr;p Elc)gr)l
YC-Fla ATCGTCGTCAGCTACCGCAATACTGC
First PCR YC-Flb ATCGTCGTCAGYTAYCGTAACACCGC 150
s YC-Rla TCTTCRCGTGTGAACACYTTCTTRGC
YC-R1b TCTGCGTGGGTGAACACCTTCTTGGC
YC-F2a' CGCTTCCAATGTATCTGYATGCACCA
Second PCR YC-F2b CGCTTYCARTGTATCTGCATGCACCA 7
eco YC-R2a" RTCDGTGTACATGTTTGAGAGTTTGTT
YC-R2b GTCAGTGTACATATTGGAGAGTTTRTT

*, . . .
These primers were used for sequencing amplicons.



S| oFAl Srkel Aol ] AEE ko2 ubo] e A(YHV-8)0] A B4 79

4= 350 bp

o= 146 bp

Fig. 1. Nested PCR assay for screening yellow head com-
plex. A) First rounding PCR. B) Second rouding PCR.
M: 100 bp DNA marker. Lane 1, positive control; Lane
2, negative control (without target DNA fragment). Lane
3-7; Shrimp samples.

2} PCROIA 359bp 2] 3L 23} PCROIA] 146bp2)
T8 FZ2HE 200~500bp2] 9] Wil A TRt
A71¢] HlEo] 4=& AT F AUMThFig. 1).
Wijegoonawardane et al.(2008)-> 2x} PCRO A &&=
H v Eo|4E2 AFEE templatee] Y3 TAAE
Ao 2 B3t} ¢, second rounding PCRE]
positive control| Al & 1,500bpe] & FZ4HE
o] HHHFig. 1B, Lane 1). Z2H Y, I FE4ELS
M- ob7te] 22& AHERE E PCROIA = A2 S
< QUATHFig. 1B, Lane 3~7). ¥ AT A AL&H
positive control-> target DNAE plasmidell A<t
Z10=2, 1,500 bpe] FFAES B 504 FFA4
2 390

Nested RT-PCRZ yellow head complexS 2==.2]
Y 3 A, 13 FAelA 7 235 A F 73
o A 21 A, AALE st 17 QA oA A3
Hh-3-0] 821 I tHTable 2). TZAE2] G71H4Y
= blast searching A3} T=roll A E&]E YHV-82
ORF1b2} 95~98%2] identityS X %21 phyloge-
netic analysisE S A3} FEE 7He] HH
divergency= 0.004°]%lth. 183 FZ2AEES
G7IMEET 2 YHVY genotypeol] T3l 8+ di-

¢

il

Table 2. Prevalence of yellow head complex in shrimps

No. of No. positive

Farm Species shrimp %)
Gochang A L. vannamei 3 0 (0)
Gochang B L. vannamei 4 1 (25.0)
Gochang C L. vannamei 7 2 (28.6)
Gochang D L. vannamei 8 3 (37.5)
Gochang E L. vannamei 9 2 (22.2)
Boreyong A L. vannamei 17 2 (11.8)
Boreyong B L. vannamei 39 2 (5.1
Gochang F L. vannamei 14 2 (14.3)
Daecheon F. chinensis 17 17 (100)
Gochang G L. vannamei 13 1 (7.7)
Wando A L. vannamei 38 0 (0)
Wando B L. vannamei 13 1 (7.7)
Wando C L. vannamei 20 2 (10.0)
Wando D L. vannamei 50 3 (6.0)

Total 252 38 (15.1)

vergencys FASH A¥, 247 YHV-13 0.101,
YHV-22} 0.154, YHV-39} 0.193, YHV-42} 0.139,
YHV-5¢} 0.121, YHV-62} 0.180, YHV-72} 0.150 1
213l YHV-83} 0.027°] At} 919} o] Aj9-2] =
Z o] A yellow head complexe 238y A3, dof
FEAES GV EELS YHV-8F 714 717}

TABATE e Ae AT 5 AT =
phylogenetic treeol| A = % eSS 7|E B
H YHV-89} A ZHEH clusters FAASAT
(Fig. 2).

Yellow head complex ¥ YHV-8& 20143 F=r
ol A FAAZEAGHAF o] ghE st A A&
BV EAHLiu et al,, 2014). 3, Yang et al.(2016)
< 23893 AR F A 2.7%), BA T
M -$-(Macrobrachium rosenbergii, 26.32%), U3}
(75.0%) N A AEH A oY B A -(Marsupenaeus
Japonicus) N A= AEFHA Pty BT
el Al YHV-8& 2018'd 109 S B ollA] |
g AA4E oju] tistol A (31.3%) 18]l 2019\
49 A AZolAM AFE AA4E on] thet (68.0
%)7F A=H v JYTHNIFS, 2019). & AFoA &=
S oA AHHEE ofm] st 17 whe] Rl A
AEHATH17/17). 2B, ATl A&
£ 8.9%(21/235) % th webAl, tiskE YHV-89

Horé
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i KXOIT2E7, 1 Yellow head virus genatype ¥ tiolate 201 20706
10 | KPPASE6A0 Yellow head views isolate YHVT (15-00169-02) -
L KP7a8063.0 Yeltow head vieus isatate YHVT (100169001 } YHV-7
FASASETSE Yellaw head vicws geamotype | sirain YHVI999
EUTESO00. 1 Yellaw Newd viens fvlete THAD 3003
" | B TRA984 1 Yettow head virus isslnte THA-D1.010 "
' N EUTR0R2 1 Yeltaw head views ixwtute THA-00-£21 YHV-1
EUTRSOAS.E Yellow headt vieus diolite THA-03-029
1Al BEPASTHA0. 1 Vellaw iead vir
EUTRSOI,§ Gill-ssvorciated vieus genotype 4 isolare IND-02-H7
100 | e erpasoos.s Gt it vieuy genotype 4 ivolate IND-O2-HS } YHV-4
ciamted virus genotype 4 isolate INE-03. 19
i) e FEALTTRSOO3F Clili i ead viens genotyee 5 ivolete MYS-03-M3
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Fig. 2. Evolutionary relationships of YHV strains isolated from shrimp samples. The NJ tree was constructed based
on the ORFI1b region (147 bp) of twenty nine YHV strains obtained from the present study and reference strains

from a database. Strains in the present study are marked with triangle.

F8 &F(hosH)¥ 7FsAol =t

ke Aol A YHV-8] HE FoollA A
< B E O (Yang et al., 2016), Z WA= &
A7} HZo]t}. Yellow head complex & YHV-1
I YHV-2= A-5-oll A W83 dds/dS dEbd
™, AL Ffl= Aoz deA AtH(Cowley
et al., 2012). YHV-1-2 Hl= ST QS A) - A
1990t A& 1= OIE 8 #2F AAA
Aoz F550 3 FlE FAFA
=GB or At At k(TN =
A A2 H). YHV-2(genotype 2)= gill-associated
virus (GAV)E 214 o} $+H, YHV-72 Vibrio
harveyidll 288 FTE LFA oA HIFH A

X

1, YHV-82 g4I ALSS 7HA = tistol
A A &5 A H(Dong et al., 2017; Mohr et al., 2015;
Yang et al., 2016, Zhu et al., 2016). @2kA], o] F
Aol ofg A9 AX Iy P HAkele] AR
Al AAAPL ERHElTh F ol o Al
o 2w A gl HALeke] A A AR S B
etk £ AFolA YHV-80] AEH 383 the
A9 210ke] 283 sk 170kE) A A E 2 5E
AHPNDZI TS $] S AP4 primerS A& PCR as-
say (Dangtip et al., 2015)F 3 23} i A)
- gutglol A S BAou st 17AE 2
ek 3outE] oA E SANRSS Btk ATl
Ao 9 == B g Iy MAle o
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W A ere|Alol M dEd

I AHEY AB3) FH3 AA=AS Ho|x] &
Skth(data not shown). WE}A, YHV-89 ¢
AHPND®} F-#atm Af-g-oll A F513 45
Holz &= ASE AZdTh

71E I Aol ETHH AL UiEke) o
Eo] A AFolA FA4E el Aol A = YHV-
87 AEH+= As 0T T AdTh A=
YHVE 20133 =744 R v} ¢l ok (Kim et al.,
2014) 2019958 AA4E 2 FA4E Aol A
YHV-8¢0] &= ot YHV-82 U Y- Y
2 OIE 55 AEHol okl Wy =2 i
18 o] ol A%} g5 A3} ZALE E3 YHV-89
2 g AL dda Aol e A o
TrHslol & BaAde U

18 o ¥

et o
tlo ot

ol

Al AL

2 ATE T34 (R2020012) 18] AL g
=3l 9F 348} 7] & 21 59 (Project No. 20190392)2] A
Aol A = AFYTh
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