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Genetic relatedness of white spot syndrome virus (WSSV)
from imported frozen shrimp

So Won Choi, Eun Jin Baek, Ji Yeong Choi, Won Jun Tae, Hyoung Soon Kim,
Woo Seong Park, Min Jae Kim, Kwang Il Kim'

Department of Aquatic Life Medicine, Pukyong National University, Busan, 48513, Republic of Korea

In this study, of the imported shrimps between 2017 and 2020, we investigated white spot syndrome
virus (WSSV), covert mortality nodavirus (CMNV) and decapod iridescent virus 1 (DIV-1). Of the
imported shrimps (a total of 29 groups), WSSV was detected as 31% (9/29) by nested PCR assay.
And CMNYV and DIV-1 were not identified in this study. To investigate the genetic relatedness of
WSSV identified from imported shrimp, VR 14/15 region showed WSSV genomic variable loci was
compared with reference isolates. Among the nine WSSV-positive samples, VR 14/15 region was
amplified in only a sample (20-CH-1 isolate, imported from China in 2020). And the 20-CH-1 isolate
showed 99.8% identity with WSSV-IN-05-01 which was reported in India in 2005, suggesting that
those of WSSV have been spread from India to China. Furthermore, although the pathogenicity of
WSSV identified from frozen shrimp was not evaluated, the international trade of diseased frozen
shrimps could be led to the potential risk of virus transmission.
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Table 2. Detection of WSSV from imported frozen shrimps between 2017 and 2020

Sample . Production Sampling  Pooling PCR
code Species Country tissue  group No.* 1 PCR 2™ PCR

17-AR-1  Litopenaeus vanamei  Argentina July-2017 PP 5 N.D. N.D.
17-AR-2 L. vanamei Argentina July-2017 P.P 5 N.D. 1/5
17-AR-3 L. vanamei Argentina Sep-2017 P.P 5 1/5 1/5
17-AR-4 L. vanamei Argentina Dec-2017 P.P 3 N.D. N.D.
17-AR-5 L. vanamei Argentina Dec-2017 P.P 5 1/5 1/5
17-AR-6 L. vanamei Argentina Dec-2017 P.P 5 N.D. 1/5
17-EC-1 L. vanamei Ecuador Sep-2017 P.P 5 N.D. N.D.
17-EC-2 L. vanamei Ecuador Oct-2017 P.P 5 N.D. N.D.
17-EC-3 L. vanamei Ecuador Dec-2017 P.P 5 N.D. 1/5
17-EC-4 L. vanamei Ecuador Dec-2017 P.P 5 N.D. N.D.
17-IN-1 L. vanamei India Dec-2017 pP.P 4 N.D. N.D.
17-MY-1 L. vanamei Malaysia Sep-2017 P.P 5 N.D. 1/5
17-MY-2 L. vanamei Malaysia Sep-2017 P.P 5 N.D. N.D.
17-MY-3 L. vanamei Malaysia Dec-2017 P.P 5 N.D. N.D.
17-TH-1 L. vanamei Thailand Sep-2017 P.P 5 N.D. N.D.
17-VN-1 L. vanamei Vietnam Sep-2017 P.P 5 N.D. N.D.
18-EC-1 L. vanamei Ecuador Jan-2018 P.P 5 N.D. 1/5
18-MY-1 L. vanamei Malaysia Jan-2018 P.P 5 N.D. 1/5
18-TH-1 L. vanamei Thailand Jan-2018 AM* 5 N.D. N.D.
18-VN-1 L. vanamei Vietnam Apr-2018 P.P 5 N.D. N.D.
19-MY-1 L. vanamei Malaysia Aug-2019 P.P 5 N.D. N.D.
20-CH-1 L. vanamei China Oct-2020 AM 6 N.D. 5/6
20-EC-1 L. vanamei Ecuador May-2020 PP 6 N.D. N.D.
20-MY-1 L. vanamei Malaysia Apr-2020 P.P 6 N.D. N.D.
20-MY-2 L. vanamei Malaysia Aug-2020 P.P 6 N.D. N.D.
20-MY-3 Penaeus monodon Malaysia Nov-2020 P.P 6 N.D. N.D.
20-PE-1 L. vanamei Peru Jun-2020 P.P 6 N.D. N.D.
20-VN-1 L. vanamei Vietnam Oct-2020 P.P 5 N.D. N.D.
20-VN-2 L. vanamei Vietnam Jul-2019 P.P 6 N.D. N.D.

five or six individual shrimps were pooled; °pleopod; °N.D., not detected; ‘abdominal muscle
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H AR N A ol A WSSV7E HE5 A 94 Skth(data not
shown). WSSV enveloped virusZ 2] F 37 ol
i gk A ggdo] ol 12+2°Ce] FA WU
o] A = W (Dupuy et al., 2004), 50°C ©]4+2] &=
2], pH, UV, sodium hypochloride, formalin, povi-
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chloride 52| =2]4-3t4 w3 A E23td
9l th(Balasubramanian et al, 2006). <, =
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57bp | 257bp 400 bp 1

WSSV-TH-96-1I (6,569 bp)

585 b) 538 b)
P | R (Thailand-1994; Genebank Access. No. AY753327)

57bp  257bp

WSSV-CN (1,437 bp)

sse [ Ste (China-1996; Genbank Access. No. AF332093)

{
20w |

WSSV-TW (1,429 bp)

585bp ] S38bp (Taiwan-1992; Genbank Access. No. AF440570)

57bp = 257bp 400 bp

57bp | 257bp 301 bp

I:]m . WSSV-TH (1,252 bp)
(Thailand-1996; Genbank Access. No. AF369029)

WSSV-VN (A) (615 bp)

(Vietnam-2003; Dieu et al., 2004)

57bp | 133bp

Bop WSSV-IN-051 (620 bp)
(India-2005; Genbank Access. No. EU327501)

57bp | 154bp 315bp

[ ®m b fenconnz Cemank
>0 (Mexico-2012; Genbank Access. No, EF468499)

20bp 320bp

E_ WSSV-IN-06-1 (356 bp)
Ld (India-2006; Genbank Access. No. EF468498)

WSSV-KR (845 bp)

1 250 bp 538 bp

(South Korea-2011; Genbank Access. No. JX515788)

s7bp | 257bp [EENLT

[ WSSV-PHI (701 bp)

( 1999; Zwart et al., 2010)

WSSV-AU (132 bp)

il

(Austraila-2016; Genbank Access. No. MF768985)

430 bp ]— 20-CH-1 (620bp; This study)

57bp | 133bp

Fig. 1. Schematic diagram of variable regions VR14/15 of WSSVs. Line indicates deletion in the sequences. Fragment

sizes (bp) were described in boxes.
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