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The complete genome sequence of a white spot syndrome
virus isolated from Litopenaeus vannamei
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The full genome sequence of a Korean white spot syndrome virus (WSSV, isolate: WSSV-GoC18)
is presented here. We obtained a total of 12,320,554 reads with 291,172 bases, 170 gene, and 170
coding DNA sequence, which were assembled in 1 contig. Phylogenetic analysis revealed that the
WSSV-GoCl18 was closely related to Chinese isolate (WSSV-PC) and distinctly different with pre-
viously reported a Korean isolate (WSSV K-LV1). The complete genome sequence of WSSV isolates
will be of great help in molecular epidemiological studies, contributing to molecular diagnosis and

disease prevention in shrimp aquaculture.

Key words: white spot syndrome virus, WSSV, complete genome sequence

MO

'?_‘?}%‘jtﬁ (white spot disease, WSD)-2 F2]AF Af
ol = A LS Fddte volgad Ao R
/‘ﬂ A& EXR 7] (world organization for animal
health, OIE)dl A= & AW S AW A3}

Corresponding author: Wi-Sik Kim
Tel and Fax: +82-61-659-7177
E-mail: wisky@jnu.ac.kr
fiCorresponding author: Jong-Oh Kim
Tel: +82-51-629-5614, Fax: +82-51-629-5619
E-mail: jokim@pknu.ac.kr

T} (OIE, 2021). =roll A= WSDE
A3E AEHO R AA st #eletal Atk (MOF,
2021a). WSD9] A<l AN Atuto]e =
(white spot syndrome virus, WSSV)& 2o ¢k (X]
£ 80-120 nm, Z©]: 250-280 nm)<] |9 7}F
double-stranded DNA virusZ X Nirmaviridae %},
Whispovirus 479l 43+t (OIE, 2021). WSDoll 2 &
A= dirF o2 FF3tel Ankgo] #EdEH
(OIE, 2021). F47&elA WSD7} & stAl =™
3-102 Atololl 90-100%2] HAF7E LA 87| = ot
(Lightner, 1996).
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gyt A5 F22rd-e S} (Penaeus chi-
nensis)E SN2 F43] Ao 19934
o] FH-El= WSDE Q1§+ thF #HAL= sl AL
o] F743] #43tArh 20033 E = WSDell 23
= Z°17] #18l, tistol Hls wsDoll A&
&3 el % (Litopenaeus vannameiyS 2]
FToE ASHEAN A AES STFst AT
(AArEE oF 8,100%/20201) (NIFS, 2018; MOF,
2021b). AW WSD= 3ot A -5 Fdeh=
ol A wid A et Afg- NS ARt
ATt
WSSV AAFHA = =4 vIES T, 9
2, A%, &F SollA B3k bl )} (Chai er
al., 2013; Rodriguez et al., 2016; Jiang et al., 2017,
Li et al., 2017, Oakey and Smith, 2018; Vinaya
Kumar et al., 2018; Lee et al., 2022). 9|5 AR <=
FAAE 7o 2 & HARY i, AT ad
AN FRE A, HdAY g T ATE F
ot F&5HA AHEE & ATk o]d & AT
oAM= 20183 =0l E&]® WSSV &3 (WSSV-
GoC18)°ll tigh §7 FRE F33}7] 23l, next
generation sequencing (NGS)E
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2018 8¢ HepExol YA Aoz HEH
wSSvel € g A-& Hao}‘)’i‘:}. A H
Sk Aj-$-2] o}7}u]E phosphate buffer saline (PBS:
0.13 M NaCl, 2.7 mM KCl, 4.3 mM Na,HPO,, 1.4
mM KH,PO,) $H%891 0 2 1:20 (0.05 g/ml)7} 5
A E3ate] mpA g F 4°Col A 2,000 pmO-E 15
B7F AAE S A=l S Hald B 045 m
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syringe filter2 o 7}3}o] WSSV HE & -ﬁra =
WSSV-GoC18)S A28t 4ith WSSVE 7+
< Bl HEFe =2 UL, sucrose FE T

3 AAEAT AR DL Aol A7
Fo 2 RE EFTE WSSV 7] o] o)
AP (@I AZ: 16+ g) 1,000 mh] o) 2x
10* copies/100 nl&] WSSVE ztz 28 Uo] HE
3t T 108 FFoA (21 24-26°C) 747 A}SE)
Ak WSSV HF 2458 ®IAL E & A2
B 333147} (450 mM NaCl, 10 mM KCI, 10 mM
HEPES, 10 mM EDTA.Na,, pH 7.3) (Vargas-Albores

=

03 BT
M 2>t oo o

F-AEE - AT A4
et al, 1998) 8 FA71E Tl EHZE 3l
80°Cel H#AsIHTh wtolH =g FAet7] 9k
HYZE 13,000 pm O 2 20837 (4°C) DA 2238}
o FEAE 2 F, 15 500 pme. & 2417k (4
°C) 59 =4S AAIS F pelletS PBSE F1+
A]Z13L, 1,000 kDa dialysis membrane= A}-8-3}¢

PBSZ FA5tA T F4 8 vlo] 8]~ E step sucrose
gradient [25%, 35%, 50%, 60% sucrose & (w/w)]
ol Y& F 30,000 pm O 2A17F FF 2 QAL
AN F, 35%9} 50% BA A NA HiolH s
F & PBSZ dAE3}e] 30,000 ppmeE 2417+ F9F
2944 st d4Ed & 2o pellet>
PBSE A} @ Esto] —80°Cell H sttt
Wssvel AZFAAE 487 918, A=
Hlo] 2 22 ¥ phenol®} chloroforme A3}
DNAE FZ3F & (Kim et al., 2005), lllumina plat-
form sequencer (Illumina, USA)E- ©]-8-3}o] A]AA
S AAIEA T A]Ed S $1% DNA library= Tru
Seq nano DNA kit (Illumina, USA)E AF&-3}o] A A|

=

SR, OJHE AlE2=9 HFA reads (Q<20)=
NGS cﬂo]a B4 Aeme) gFS vE & 7

] o] Trimmomatic (v0.36)E AF&-3}e] #| A3
t} (Bolger et al., 2014). BE]H H reads= SPAdes
3.13 (Bankevich er al., 2012)Z A}&3}e] thekat
k-merZ de novo assemblyE S} o 713 2
Z5E AE2 AEE 273 Prodigal (Hyatt
et al., 2010), RNAmmer (Lagesen et al., 2007) 2
Aragorn (Laslett and Canback, 2004) softwareS A}
43} coding DNA sequence (CDS), rRNA,
tRNA - Afol] =45 2o H, Prokka (v1.14.6)
software (Seemann, 2014)5 A}-8-3le] @ d 53
ko] A E o538 aL, BLAST 45 B3l &3
x1,] 7].‘:_% A3 0],%1\1;]_ 1:1:5—]_ }\—]5] ;(.];q_o ']iﬂ
Aol 71Eo] BauE WSSV E2FEH oyt
#7075 Aol ERFEA) Helst7] $l3ke] GenBank
oﬂ ‘g © 77§ WSSV REFES] HHAA dlo]

£ FH3 3 (Table 2) ©] & ©]&3}4 phyloge-
netic analysis2 =3 3} X TF. Phylogenetic analysis
+ MEGAI11 (v.11.0.8) (Tamura et al., 2021)° X3}
H o] 1= Clustal W multiple alignmentE- 2 A] 3}
4573& vlaLglk &, neighbor-joining method (1,000



b2 A -$(Litopenaeus vannamei) A Ee]8 WSSV ARFHA &

bootstrap replicates)= AF-8-3}9] phylogenetic tree S
A 25 o

AA Y WSSVEHRE DNAZ F53+ ¥ Illumina
platform sequencer® 43t A3}, 15,356,0947) 2]
raw read (2,318,770,19470<] A 71)7} A= Atk
(Table 1). 2442 HEFE Zo]7] 93 Trimmomatic
(v0.36)S AF&-3te] o] HE] Al P29} AEA reads
2 AAZT AT}, 12,320,554709] filtered read
(1,855,024,88271 ©] A7))E TR 3T} (Table 1).
SPAdesE A}8-3}4] de novo assemblyS =33+ 2
Foll A= 291,172701 9] 9719] & contig (sequencing
depth 6,349X)7} A F T} (Table 1). WSSV-GoC18
E ol 43 Also = 84116709 A (29%),
87,9697 2] T (30%), 59.91970 2] G (20%), 59,9687}
9] C 21%)8 F71E 7™, ¥ G+C T 41.09
%2 UEATE (GenBank no.: ON457602). 7] 9|
g 7709 WSSV #e8]FE9] @7IAEe] ol
9} G+C 3reke ZHzt 280,591-309,286 bp2t 40.8-
1N%OZ E Ao E4F WSSV-GoCl189} -
AR A3E YERY T (Table 2). 201133 = ol
A B2 E WSSV K-LV1 (714 ¥E: 295,884 bp,
G+C 3 40.9%)3 Bl S W), WSSV-GoCl182]
AZAGAA go] WSSV K-LVIE T} 3,712 bp &
oW G+C ko] 0.19% ES Ao Z Yehdth
Prodiagal®} Prokka (v1.14.6) softwareE A}-83}<]
coding DNA sequence (CDS)&} #2212 Y2 E 9
=3+ A3}, WSSV-GoCl18 AFFHA Mholle F
17070 8] CDS7} ZA)8 AL, 7470 (44%)= forward
Weko 2 967l (56%)c reverse WO 2 Q5 3}

Table 1. Raw and filtered data stats

S|
~

131

|
@mmm:‘ f W@

CDs_gy,

ps- = i

WSSV-GoC18
292,172 bp

BS 085 €ps 082

B ,

Fig. 1. Circular map of the WSSV-GoC18 genome. CDSs
transcribed in the forward direction are indicated by
clockwise arrows, and CDSs transcribed in the reverse
direction are indicated by counterclockwise arrows.

A (Fig. 1). 3, o] S CDSS] BLASTS
sk A3}, 1697]9] CDS= 7]&o ¢z o
annotation ¥ %121 17§2] CDS (CDS 169)=

7 @Ay EAds YERR A ekt (data
not shown). & 87 #2529 AAFIAE o &5
phylogenetic treeE 21§ Ai}o|A= WSSV-
GoC182 F=oll A &€ WSSV PC &&F¢} 7}
B ke A AARen, Tl #el 53
WSSV K-LV1#E 2o]E B AT (Fig. 2). ©]%<]
A#E FHdlE fFHH R AFolE Kol WSSV
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a. Raw and filtered data stats
Total read bases Total reads GC (%)
Raw data 2,318,770,194 15,356,094 41.29
Filtered data 1,855,024,882 12,320,554 41.09
b. Genome annotation summary
Sample Contigs Bases Gene CDS* tRNA rRNA
WSSV-GoCl18 1 291,172 170 170 0 0
Num of A Num of T Num of G Num of C
84,116 87,969 59,919 59,968

*CDS: coding DNA sequence
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