Table S1. Information of gene sequences of SDDV used in this study

Isolate name Host Year Geographical Gene Accession no. Reference
origin
TH4 2017 Asian seabass 2017 Thailand Uvr/REP helicase PP855146 This study
(Lates calcarifer)
TH6 2018 Asian seabass 2018 Thailand Uvr/REP helicase PP855147 This study
(Lates calcarifer)
SG12 2019 Asian seabass 2019 Singapore Uvr/REP helicase PP855148 This study
(Lates calcarifer) NIF-NLI interacting factor PP855151 This study
ML21 2019 Asian seabass 2019 Malaysia D5 family NTPase ATPase PP855160 This study
(Lates calcarifer) Flap endonuclease PP855155 This study
ATPase PP855162 This study
Mpyristoylated membrane protein PP855163 This study
NIF-NLI interacting factor PP855152 This study
Uvr/REP helicase PP855149 This study
ML23 2019 Asian seabass 2019 Malaysia D5 family NTPase ATPase PP855159 This study
(Lates calcarifer) Flap endonuclease PP855154 This study
ATPase PP855161 This study
Mpyristoylated membrane protein PP855164 This study
NIF-NLI interacting factor PP855153 This study
Uvr/REP helicase PP855150 This study
DNA polymerase PP855156 This study
RPO PP855157 This study
MCP PP889331 This study
SDDV Fish-KUO1  Asian seabass 2018 Thailand MCP MN541862 [38]

(Lates calcarifer)
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Table S2. BUSCO assessment results of recovered SDDV genomes in this study

BUSCO list BUSCO search
SDDV SDDV SDDV SDDV SDDV SDDV SDDV
TH2 2016 TH4 2017 TH6 2018 TH7 2019 SGI12 2019 ML21 2019 ML23 2019
DNA polymerase M M M C F F C
DNA-dependent RNA M F M C F F C
polymerase II alpha
subunit (RPO)
DNA-dependent RNA M F F C F F F
polymerase II beta subunit
(RPO2)
Putative D5 family M F M C F C C
NTPase ATPase
Putative NTPase M M F C F C F
Flap endonuclease M F M C C C C
ATPase M F M C F C C
Myristoylated membrane M M M C F C C
protein
NIF-NLI interacting factor C F M C C C C
Uvr/REP helicase M C C C C C C
Non-BUSCO list Blastp search
MCP n/a n/a n/a 1362 bp n/a 516 bp 1362 bp

n/a: not applicable



Table S3. Genome annotation of the SDDV TH7 2019

ORF Position Product size Predicted function and conserved Best BLAST hit
(nt range) domain
Start end nt (bp) AA Description AA identity  E-value
(%)
ORF001 31 1131 1101 377 Putative ankyrin repeat protein ORF115R [SDDV (C4575] 100 0
(ANKYR)
ORF002 1147 2568 1422 474 Putative ankyrin repeat protein putative ankyrin repeat protein [SDDV 100 0
(ANKYR) TH2019]
ORF003 3259 2552 708 251 Hypothetical protein ORF133 [SDDV ZH-06/20] 100 0
ORF004 4170 3385 786 262 Hypothetical protein ORF118L [SDDV C4575] 100 0
ORFO005 4197 4547 351 117 Hypothetical protein ORF119R [SDDV C4575] 100 le-83
ORF006 5482 4544 939 313 Hypothetical protein ORF120L [SDDV C4575] 100 0
ORF007 7222 5528 1695 565 Hypothetical protein ORF121L [SDDV C4575] 100 0
ORF008* 10409 7233 3177 1059 DNA-dependent RNA polymerase 11 ORF122L [SDDV (C4575] 100 0
beta subunit (RPO2)
ORF009 11119 10406 714 238 Tumor necrosis factor receptor ORF123L [SDDV (C4575] 100 0
superfamily member 14 (TNFRSF14)
ORF010 11188 12468 1281 427 Putative ankyrin repeat protein ORF124R [SDDV (C4575] 100 0
(ANKYR)
ORFO11* 13088 12465 624 208 Putative deoxynucleoside kinase ORF125L [SDDV C4575] 99.52 9e-157
ORF012* 13099 13332 234 78 Transcription factor S-1I (TFIIS) SDDV C4575 ORF126R 100 7e-55
ORFO013 13447 15096 1650 550 Hypothetical protein hypothetical protein [SDDV TH2019] 100 0
ORF014 15144 17087 1944 648 Serine/threonine-protein phosphatase  Serine/threonine-protein phosphatase 6 100 0
6 regulatory ankyrin repeat subunit regulatory ankyrin repeat
subunit [SDDV TH2019]
ORFO015 17103 18656 1554 518 Hypothetical protein hypothetical protein [SDDV TH2019] 100 0
ORFO016 18673 20049 1377 459 Hypothetical protein hypothetical protein [SDDV TH2019] 100 0
ORFO017 21062 20082 981 327 Hypothetical protein hypothetical protein [SDDV TH2019] 100 0
ORFO018 21140 22171 1032 344 Hypothetical protein hypothetical protein [SDDV TH2019] 100 0
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Table S4. Gene-to-gene comparison of ORFs of the SDDV TH7 2019 against previously
published SDDV genomes. Data are shown in number ORFs within the ranges of amino acid
similarity.

AA similarity Number of ORFs

(%) SDDV SDDV SDDV
TH 2019  ZH-06/20 C4575
100% 115 98 96
<100% - 95% 7 23 14
<95% - 90% 5 3 5
<90% - 85% 1 1 2
<85% - 80% 2 3 3
<80% - 75% 0 1 1
<75% - 70% 0 0 0
<70% 3 4 8




Table S5. Tandem repeats in SDDV genomes

Consensus pattern Size (bp) Location® SDDV TH2019 SDDV TH7 2019  SDDV C4575 SDDV ZH-06/20
Percent  Copy Percent  Copy Percent  Copy Percent  Copy
match number  match number  match number  match number

GATCTAGCAGGTACAGGTGGAGACAAGGAAG 31 ORFO036 84 24 84 2.4 84 24 84 2.4

GGCGTAGGTTTG 12 ORFO051 95 29 95 2.9 97 39 97 4.9

GATGATTCTGAGTGGGATACAATCAACGAAGAA 39 ORF0064 92 2.3 92 2.3 92 2.3 92 23

TCATCA

TTTAAAACATTGATAATTG 19 ORF076-077 90 2.1 90 2.1 90 2.1 92 2.1

AACATCCGTGGCAAACGTTTGAAGGACAAG 30 ORF077 76 3.5 76 3.5 73 5.5 73 5.5

AACATCCGTGGCAAA 15 ORF077 75 3 75 3 65 7 65 7

TTGGCAAAAACATCCGTGGCAAACGTTTGAAGG 60 ORF077 100 1.9 100 1.9 100 2.9 100 2.9

ACAAGAACATCCGTGGCAAAAACACAT

ATGTCGTCGCATATGACACGGTAGCGGACGACG 38 ORF088 88 7.1 88 7.1 87 6.1 86 6.1

AAGCT

TCGCATATGACACGGTAGCGGACGACGAAGCTA 118 ORFO088 88 2.4 88 2.4 - - - -

TGTCAGTAGGCGTATGACACAGTAGCAGACGAC

GAAGCTATGTCGATCGCATACGACACAGTAGCG

GACGACGAAGCTATCTCGA

GGAGAAGCGCGTCGACGAGGAGACGCACGTCGT 33 non-coding 89 2.2 89 2.2 89 22 89 2.2

region

ATGTTTGAACTACTA 15 ORF126 90 24 90 2.4 90 24 90 2.4

GGCGTAGGAGTCGGCGTAGGTTTG 24 ORFO051 - - - - 84 2.3 84 2.3

TATGACACGGTAGCAGACGACGAAGCTATGTCA 117 ORFO088 - - - - 92 2 92 2

GTCGCGTATGACACAGTAGCAGACGACGAAGCT
ATGTCGATCGCATACGACACAGTAGCGGACGAC
GAAGCTATGTCTGTTGCG

# Location based on SDDV TH7 2019



Table S6 Gene presence and absence of SDDV genomes

Gene Annotation No. of isolates SDDV SDDV SDDV SDDV
found C4575 TH7 2019  TH2019 ZH-06/20
UNH60791.1 Serine/threonine-protein phosphatase 6 4 1 1 1 1
regulatory ankyrin repeat subunit
QLI60755.1 hypothetical protein 4 1 1 1 1
AKU37447.1 hypothetical protein 4 1 1 1 1
AKU37477.1 hypothetical protein 4 1 1 1 1
QLI60710.1 putative kinase 4 1 1 1 1
AKU37446.1 hypothetical protein 4 1 1 1 1
UNH60773.1 Eukaryotic translation initiation factor 4 1 1 1 1
UNH60701.1 hypothetical protein 4 1 1 1 1
AKU37534.1 hypothetical protein 4 1 1 1 1
UNH60721.1 hypothetical protein 4 1 1 1 1
UNH60758.1 putative ribonuclease 4 1 1 1 1
QLI60720.1 Tumor necrosis factor receptor superfamily 4 1 1 1 1
member
AKU37449.1 hypothetical protein 4 1 1 1 1
QLI60654.1 hypothetical protein 4 1 1 1 1
QLI60671.1 hypothetical protein 4 1 1 1 1
AKU37460.1 Serine proteinase inhibitor 4 1 1 1 1
UNH60799.1 hypothetical protein 4 1 1 1 1
AKU37461.1 hypothetical protein 4 1 1 1 1
UNH60725.1 putative myristoylated protein 4 1 1 1 1
UNH60683.1 hypothetical protein 4 1 1 1 1
QLI60753.1 hypothetical protein 4 1 1 1 1
QLI60670.1 hypothetical protein 4 1 1 1 1
MCP Major capsid protein 4 1 1 1 1
QLI60711.1 hypothetical protein 4 1 1 1 1
AKU37451.1 ORF_036L 4 1 1 1 1
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AKU37430.1
UNH60731.1
QLI60783.1

UNH60671.1
UNH60780.1
AKU37483.1
UNH60749.1
QLI60657.1

UNH60670.1
QLI60737.1

UNH60709.1
AKU37542.1
UNH60741.1
AKU37487.1
AKU37454.1
QLI60678.1

AKU37455.1
AKU37485.1
UNH60760.1
AKU37498.1
QLI60686.1

AKU37471.1
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hypothetical protein
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AKU37441.1
UNH60755.1
AKU37530.1
AKU37462.1
AKU37463.1
UNH60735.1
QLI60738.1

QLI60739.1

QLI60741.1

AKU37489.1
QLI60752.1

UNH60692.1
AKU37506.1
AKU37421.1
AKU37510.1
UNH60685.1
QLI60771.1

QLI60774.1

UNH60679.1
UNH60677.1
AKU37524.1
AKU37525.1
AKU37531.1
AKU37532.1
UNH60793.1
QLI60702.1

AKU37490.1
UNH60707.1
QLI60766.1

AKU37418.1
QLI60779.1

AKU37439.1

Vesicle-fusing ATPase

hypothetical protein

hypothetical protein
Deoxyribonuclease-1

Thymidylate synthase

hypothetical protein

hypothetical protein

ADP-ribose glycohydrolase
hypothetical protein

hypothetical protein

hypothetical protein

Thymidylate kinase

putative structural protein

putative DNA (cytosine-5)-methyltransferase
Protein lifeguard

mRNA decay activator protein

Serine proteinase inhibitor

hypothetical protein

putative RING finger protein
hypothetical protein

putative E3 ubiquitin-protein ligase makorin-1
hypothetical protein

putative ankyrin repeat protein
hypothetical protein

DNA-directed RNA polymerase III subunit
putative membrane protein
hypothetical protein

Flap endonuclease

hypothetical protein

putative FAD-linked sulthydryl oxidase
hypothetical protein

hypothetical protein
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AKU37508.1
UNH60732.1
AKU37539.1
UNH60733.1
AKU37503.1
UNH60775.1
UNH60756.1
UNH60774.1
AKU37419.1
UNH60696.1
AKU37514.1
UNH60747.1
AKU37432.1
QLI60768.1

AKU37505.1
QLIG0661.1

UNH60761.1
AKU37519.1
AKU37474.1
QLI60758.1

QLI60780.1

AKU37501.1
AKU37538.1
UNH60699.1
UNH60778.1
QLI60727.1

QLI60666.1

UNH60787.1
QLI60672.1

UNH60720.1
UNH60712.1

hypothetical protein

hypothetical protein

putative ankyrin repeat protein
Ribonucleoside-diphosphate reductase subunit
mRNA-capping enzyme

hypothetical protein

putative SAP domain-containing protein
Vascular endothelial growth factor A
hypothetical protein

Ribonuclease

putative CTD phosphatase-like protein
hypothetical protein

putative transcription factor
hypothetical protein

ADP-ribose glycohydrolase

putative deoxynucleoside kinase
hypothetical protein

hypothetical protein

hypothetical protein

hypothetical protein
Serine/threonine-protein phosphatase 6
regulatory ankyrin repeat subunit B
hypothetical protein

Tumor necrosis factor receptor superfamily
Sodium-coupled neutral amino acid transporter
hypothetical protein

GTP-binding protein

hypothetical protein

hypothetical protein

hypothetical protein

hypothetical protein

hypothetical protein
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UNH60694. 1
QLI60714.1

QLI60775.1

QLI60665.1

UNHG60788.1
UNH60786.1
QLI60679.1

UNH60770.1
UNH60766.1
UNH60752.1
UNH60723.1
QLI60734.1

UNH60713.1
AKU37529.1
QLI60728.1

UNH60728.1
AKU37479.1
UNH60772.1
UNH60711.1
AKU37544.1
AKU37422.1
AKU37435.1
AKU37456.1
AKU37459.1
AKU37468.1
AKU37492.1
AKU37516.1
AKU37521.1
AKU37502.1

hypothetical protein
hypothetical protein

Tripartite motif-containing protein

hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein

RING E3 ubiquitin ligase

hypothetical protein
hypothetical protein
ORF _129R
ORF _007L
ORF _020R
ORF 041L
ORF_044R
ORF 053L
ORF _077R
ORF _101R
ORF_106L
ORF 087L
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Table S7. Summary of single nucleotide polymorphisms (SNPs) in SDDV core genes

Nucleotide (NT) and amino acid (AA) substitutions

Thailand Singapore Malaysia China

TH4 2017 TH6 2018 TH7 2019 C4575 SG12 2019 ML21 2019 ML23 2019 ZH-06/20
Gene NT AA NT AA NT AA NT AA NT AA NT AA NT AA NT AA
DNA n/a n/a n/a n/a - - 415C>G Leul39Val* n/a n/a n/a n/a 415C>G Leul39Val® 415C>G Leul39Val®
polymerase

n/a n/a n/a n/a - - 1770G>A  Arg590Arg® n/a n/a n/a n/a 1770G>A  Arg590Arg” 1770G>A  Arg590Arg”
RPO n/a n/a n/a n/a - - - - n/a n/a n/a n/a - - 2433G>A  Glu811GIu®

n/a n/a n/a n/a - - 2451T>C  Ala817Ala® n/a n/a n/a n/a 2451T>C  Ala817Ala" 2451T>C  Ala817Ala"
RPO2 n/a n/a n/a n/a - - - - n/a n/a n/a n/a n/a n/a 1395T>A  Alad65Ala°
D5 family n/a n/a n/a n/a - - - - n/a n/a - - n/a n/a 1243G>T  Ala415Ser®
NTPase ATPase
NTPase n/a n/a n/a n/a - - - - n/a n/a 1990C>A  Pro664Thr* n/a n/a - -

n/a n/a n/a n/a - - - - n/a n/a 2703T>G  11le901Met* n/a n/a - -
Flap n/a n/a n/a n/a - - - - n/a n/a 404C>G Prol135Arg* 404C>G Prol135Arg* - -
endonuclease
ATPase n/a n/a n/a n/a - - - - n/a n/a - - - - - -
Myristoylated n/a n/a n/a n/a - - - - n/a n/a - - - - 1368G>A  Pro456Pro®
membrane
protein
NIF-NLI n/a n/a n/a n/a - - - - - - 385A>C Lys129GIn* - - - -
interacting factor
Uvr/REP - - 87G>C GIn29His* - - - - - - - - - - - -
helicase

325C>T  Argl09Cys* - - - - - - - - - - - - - -

Dash represents no SNPs found. n/a: not applicable,  nonsynonymous variant, ® synonymous variant



