OO00O00D0D0O0OO0OOVPIS(ORF269) VP32(ORF253)0 0 0 0 O
goougon

E-mail: 345325@mail.dyu.edu.tw

g o
OO000000000O0O00O00OCO0O0D0OO0O00D0OODOVP1sSOWSSV-TW ORF2690 GeneBank accession no.
AF4405700 O VP320 WSSV-TW ORF253[0 GeneBank accession no. AF4405700 0 0 0 0000000 OO0OVPISO OO
goooboobobbooboobooboboboboobdoveist VP19 VP260 VPS5 VP51CH VP1360 VP664
O pmRACK10 F1ATP synthase beta subunitd VP50 00 00000000 OVP20000000000O00O0OOVP32
0 VP1870 VP19 VP60BL pmRACK1O FIATPO pmCBPU DO O D OO DOODOOODOOVP20 0000000000
govp20OO0DOOoOobOooboOoboOoboobooboovP20b0b0b00b0o0obOoo0bOobDboOobOo0obDOon
g

go0:0bgobogvePisgvP200000oooooooooo
(HRN

00000000000 iWsbo0o00ivO00OvOoOviiOOOxioOO xiil.00 11100000 112000000
0000000 313.00000000 4140000720000 921.0000-vP159220000-VvP32102.3.00
00000 1123.1.TotalRNADO O 112.3.2.0 DNaseld 0 112.3.3.0 00 0 O O O O Reverse transcriptionC RTO 12 2.3.4.
00D 00000 O Polymerase chain reactiond PCRO 12240000000000 1324.1VvP320000000 13
241100000000 1324.12pET28b-VP320 000000000 142413.00000000 1524140000
1525.0000000000 172510000000 17v2520000000VP200000000 19253.0000
O0O000Triton X-1000 OVP2O00000000000O 202.6.vVP320 O O O (membrane topology)d O 20 2.6.1.vVP320 O
Oo00oOoDoOn 20262vP3200000 21263.vP20000000000O0O0O0OODO 2127 vPi5O0vP320 0000
obooobooboOooooboboOoooobOooboooboOonboO22227.1vPis0vP20000000D0OO0O0O0ODOOO
000000 2227200000 22273.000000 232.74pGADT70 000 OO (yeast library)d O 23
2.7.5.pGBKT7-VP1500 pGBKT7-vP320 OO OO OO ODOO 232.7.6.pGBKT7-VP150 pGBKT7-VvP320 0 0D OO OO O
2428VvP32000000000OODOODOOOVP32252.8.1.00DNAODO 2528.2.00BAC-1-FLAG-VP3200 000
252.83.00000 00 plaque assayd O O BAC-1-FLAG-VP320 D 00000 262840000000 00O TCIDS50 assay
273.00 283.1.VP150WSSV2690 283.1.1.00000000 283.1.2VvPI50 0000 000O00ODO0OOOODOOOOO
0000 283.1.3.pGBKT7-vP150 000000 ODOODOOO DO O Autoactivation 0 O O 29 3.2.VP32(WSSV253) 30
321VvP3200 000000 303220000 31323VvP32000000000 31324000000 323.25.VvP3200
0000000000 0DO0000D0O0000 323.26.pGBKT7-VP3200000O0O00OODOONO DO O Autoactivationd
0033327.00VP2000sO00000 34400 36500400000 7008000 01.00000VP15O
OmRNAOOOOOODOO 41020012%SDSPAGED 00000000 DOODOODOOOOODO 4203000000
O0000000VPISO0O 4304000000000VPISO000O0O0O0O0O0O0O0O0OO0O0ODO 40510000000
000 00D00OVPI50VPISO VPSICO VP60 0O OO 450520 000000000 00 VP50 VP664-1100 VP19
OVvPOOO0O0O 4605-3.000000000000WVP150VPL36ND pmRACKL1O pmCBPO O 0O O O 47 0 6.0 Sfo0)
000 0OpDHsp70-V5-V5-VPI5O0 0 480 7.00000VP200000000000O0 4908.VvP3200000O0 5009.0
OvP20 00000000 51010BL21(RIL)-pET28b-VP320 00O O OOO0ODODOOO300OO0O0O00O0O0O 52
O11.BL2L(RIL)- pET28b-VP320 0 00 00O0DOCOO0O0ODOOCOOODOCOOO3012VvP2000000000000O
U00ooboobo0ooooboooooobo b uoooooove2000000ooooOonoong 55014.vP320
OO00oOoOooOooosed1.00dbonooonDOdnpGBKT/-VP320 0000 57016 000 000000VP3200
Oo00o0oOoboOoooOobonossn17-1.000bo0dnooonogbove320 VPI87TND VPO VPeOBO OO O O 59
O172000000000000VP320 pmRACK1O pmCBPOFIATPO OO ODO 6001800 0000ODOOODO

0O BAC-1-FLAG-VP320 D 0 O OSMOO O 61 019.0 0 BAC-1-VP32plaqueassayl D O OO DO OO0OODOSHOODOOPCR
O0000O0b000bOOob0oe2020.00000D0000OBAC-1-VP3200000O0OSMHOOplaqueassayd DO OO OO
63 O 21.0 0 BAC-1-FLAG-VP32 plaque assayld 0 O O 0 O O#50 0 0 O O O Limiting dilution D O O SO O O OO O PCR
O0e40200000000000000O0O0ODO0O0OOODOOOOO OLVPISOOODOODOOODOODOOO



gecl20000000000O00O0DO0Oe7O3. DO 0ODOODODODDOODOOBO4DDODOODOODO
gboeds0bo0bobooobooobOoob vodeb0ObOODbObDbOODOObDOO NIO70D0DOODOOO
oooobooboboboboooboooboob r208vPlsO0DO00oboooboobooooboobobobooo
ooooo govePisOdoooooooooobooboboooboooboobon 74

goon

1000020070 00000000000VPSIAORRM)IDIDODODONODONOONONONONONONONONONODONOODO 20000201000
O0000000O0OVPILORRM)O OO 0000000000000 000000000 3.000020100000000000
OVP38BAORF314) 00 DO0D0OODODODOODOODOODOODOODODO 4.Chang YS, LiuWJ, Lee CC,Chou TL, Lee YT, Wu TS,
Huang JY, Huang WT, Lee TL, Kou GH, Wang AH, Lo CF A 3D Model of the Membrane Protein Complex Formed by the White Spot
Syndrome Virus Structural Proteins. PloS one 5:¢10718 5.Chang PS, Lo CF, Wang YC, Kou GH(1996)ldentificationof white spot syndrome
associated baculovirus (WSSV) target organs in shrimp, Penaeus monodon, by in situ hybridization. Dis Aquat Org 27:131-139 6.Chen LL, Leu
JH, Huang CJ, Chou CM, Chen SM, Wang CH, Lo CF, Kou GH (2002a) Identification of a nucleocapsid protein (VP35) gene of shrimp white
spot syndrome virus andcharacterization of the motif important for targeting VP35 to the nuclei of transfected insect cells. Virology293:44-53
7.Chen LL, Wang HC, Huang CJ, Peng SE, Chen YG, Lin SJ, Chen WY, Dai CF, Yu HT, Wang CH, Lo CF, Kou GH (2002b) Transcriptional
analysis of the DNA polymerase gene of shrimp white spot syndrome virus. Virology 301:136-147 8. Dhar AK, Dettori A, Roux MM, Klimpel KR,
Read B(2003) Identification of differentially expressed genes in shrimp (penaeusstylirostris) infected with white spot syndrome virus by cdna
microarrays.Archives of Virology 148:2381-2396 9.Lotz JM, Browdy CL, Carr WH, Frelier PF, Lightner DV(1995) USMSFP sugge sted
procedures and guidelines for assuring the specific pathogen status of shrimp broodstock and seed. In:B rowdy CL, Hopkins JS (eds) Swimming Thr
ough Troubled Water, Proceedings the Special Session on Shrimp Farming, Aquaculture '95. World Aquaculture Society, Baton Rouge,
Louisina,USA, p 66-75 10.Lo CF,Kou GH,(1998) Virus associated white spot syndrome of shrimp in Taiwan: a review. Fish Pathol 33:365-371.
11.Lo CF, Peng CH, Chen SE, Hsu CH, Chiu HC, Chen YL, Chang YT, , Liu CF, Su KF, Wang MS, Kou CH(1996a) Infection of white spot
syndrome associated virus (WSBV) in cultured and wild-caught shrimps, crabsand other arthropods. Dis Aquat Org 27:215-225 12.L.o CF, Leu JH,
Ho CH, Chen CH, Peng SE, Chen YT, Chou CM, Yeh PY, Huang CJ, Chou HY, Wang CH, Kou GH(1996b) Detection of baculovirus
associated with white spot syndrome (WSBV) in penaeid shrimps using polym erase chain reaction. Dis Aquat Org 25:133-141 13.Liu WJ, Yu HT,
Peng SE, Chang YS, Pien HW, Lin CJ, Huang CJ, Tsai MF, Huang CJ, Wang CH, Lin JY, Lo CF, Kou GH(2001) Cloning, characterization, and
phylogenetic analysis of a shrimp white spot syndrome virus gene that encodes a protein kinase. Virology 289:362-377 14.Lightner DV, Hedrick
RP, Fryer JL, Chen SN, Liao IC, Kou GH(1987)A survey of cultured penaeid shrimp in Taiwan for viral and otherimportant disease. Fish Pathol.
22, 127-133 15.Lightner DV, Poulos BT, Redman RM, Mari J,Bonami JR(1992)New developmentsin penaeid virology: Application of
biotechnology in research and disease diagnosisfor shrimp viruses of concern in the Americas. In: Fulks, W., and Main, K. (eds) Proceedings of the
Asian Interchange Program Workshop on the Diseases of Cultured Penaeid Shrimp, Asian Interchange Program, The Oceanic Institute, Oahu,HI,
233-253 16.Marks H, Mennens M, Vlak JM, van Hulten MC(2003) Transcriptional analysis of the white spot syndrome virus major virion protein
genes. J Gen Virol 84:1517-1523 17.Sanchez-Paz,A.White Spot Syndrome Virus:an overview on an emergent concern.Vet Res 41:43
18.Sangsuriya P,SenapinS,Lo CF,Flegel TW(2011)Co-interactiveDNA-binding be tween a novel, immunophilin-like shrimp protein and VP15
nucleocapsid prot ein of white spot syndrome virus 19.Tsai JM, Wang HC, Leu JH, Hsiao HH, Wang AH, Kou GH, Lo CF(2004) Genomic and
proteomic analysis of thirty-nine structural proteins of shrimp white spot syndrome virus. J Virol 78:11360-11370 20.Takahashi Y, Itami T, Kondo
M, Maeda M, Fujii R, Tomonaga S, Supamattaya K, Boonyaratpalin S(1994) Electron microscopic evidence of bacilliform virus infection in
kuruma shrimp ( Penaeus japonicas ). Fish Pathol 29:121-125 21.Tang X, Hew CL(2007) Expression,purification and crystallization of two major
envelope protein from white spot syndrome virus.Acta Crystallogr Sect F Struct Biol Cryst Commun.7:624-6 22.Tsai JM, Wang HC, Leu JH,
Wang AH, Zhuang Y, Walker PJ, Kou GH,.Lo CF(2006) Identification of the Nucleocapsid, Tegument, and Envelope Proteins of the Shrimp
White Spot Syndrome Virus Virion.J Virol.80:3021-3029 23.Tsai MF, Lo CF, van Hulten, Tzeng MC, Chou HF, Huang CM, Wang CJ, Lin CH,
Vlak JY, Kou G.H,(2000a) Transcriptional analysis of the ribonucleotide reductase genes of shrimp white spot syndrome virus. Virology 277:92-99
24.Tsai MF, Yu HT, Tzeng HF, Leu JH, Chou CM, Huang CJ, Wang CH, Lin JY, Kou GH, Lo CF(2000b) Identification and characterization of
a shrimp white spot syndrome virus (WSSV) gene that encodes a novel chimeric polypeptide of cellular-type thymidine kinase and thymidylate
kinase.Virology 277:100-110 25.Van Hulten MC, Reijns M, Vermeesch AM, Zandbergen F, Vlak JM(2002) Id entification of VP19 and VP15 of
white spot syndrome virus (WSSV) and glycosylation status of the WSSV major structural proteins. J Gen Virol 83:257-265 26.VVanHulten
MC,Westenberg M, Goodall SD, Vlak JM(2000) Identification of two major virion protein genes of white spot syndrome virus shrimp.Virology
266:227-36 27.vlak jM, Bonami JR, Flegel TW, Kou GH, Lightner DV, Lo CF, Loh PC, Walk er PW(2005) Nimaviridae.In:VI11th Report of the
International Committee on Taxonomy of Viruses.(Fauquet,C.M,M.A.Mayo,J.Maniloff,U.Desselberger,an d L.A.Ball.)Elservier.32:187-192
28.Wang CH, Lo CF, Leu JH, Chou C M, Yeh PY, Chou HY, E TM, Chang CF, Su MS, Kou GH(1995) Purification and genomic analysis of
baculovirus ass ociated with white spot syndrome (WSBYV) of Penaeus monodon. DisAqu at Org 23:239-242 29.Witteveldt J, Vermeesch AM,
Langenhof M, de Lang A, Vlak JM, van Hulten MC(2005) Nucleocapsid protein VP15 is the basic DNA binding protein of white spot syndr” ome



virus of shrimp. Arch Virol. 150:1121-33 30.WuW, Wang L, Zhang X(2005) Identification of white spot syndrome virus (WSSV) envelope proteins
involved in shrimp infection.Virology 332.2:578-83 31.Yang F, He J, Lin X, Li Q, Pan D, Zhang X, Xu X(2001) Complete genome sequence of
the shrimp white spot bacilliform virus. J Virol 75:11811-11820 32.Zhang X, Huang C, Qin Q(2004) Antiviral properties of hemocyanin isolat ed
from shrimp penaeus monodon.Antiviral Res61.2:93-9



