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P 2Kk BN, W 96 95 9 B (Ostreid herpesvirus 1,
OsHV-1) 5 A I AFARAEIM . BRYH . SEWH |
KU SRR AR Z &, IRy . S
W AR DS R ABEIE T, S HES) Y98
R N A £ L — AR, OsHV-1 (17 £t
R, BHATS MR g R Ahosse DT 1
KRS VR R B, KA4EWG (Crassostrea
gigas) VE A BKIGHE N FRFHIE B e ), FR5H ) B
RPN AZ —, &2 OsHV-1 05 F & F
P E YRR KA WS L HE DL 4 DL R
OsHV-1 fie 5y B0 A TG LB B, B 2 RN R
PEEYY o LM (Scapharca broughtonii) 5 T it
(Anadara kagoshimensis) 1) %)) #1221 D1 #6446 2
By BOXT 12905 5 48 5 TR, X A 4y DL S g 5
B 25 SRR, W5 6 92 e B e 1Y R0 AL L2
OsHV-1 J&YLf5 , FECRALWI S I TR, i
FEAE R BU T T 2 TE E R RE Bk, 51 m
MEREN B4 RE M, ARIIETE OsHV-1
RYAAWE G, Ak S IR G o AR P Y A A AN
AE A, Horh s 4E [T (Vibrio harveyi) W] UL 5
OsHV-1 BrFIVEH], TERBA WIS R 5 S5 B0R L
T GBI

OsHV-1 # & T2 T B (Herpesvirales) 3%
R sh ¥ 992 9% 7 F (Malacoherpesviridae) 41 5 ¥ 2
Y558 (Ostreavirus), H AR AFIAIL) | h%
K TE . IENE B 2 A R T AR BROE 25 A
OsHV-1 FYFEF A KN 210 kb, (HIFASE R LAY
B—JpA, Mo 2 Bl S n) B4 A S
A B — JE S F AN [R) [8] B HE S 20 B, ] DARE S
M TR, -U, -IR; -X-IRs-Ug-TRg, H:t U, Hl Ug 43 1]
R —RKFPH 58— RF5, TRY/IR, Al
TRg/IRg /& 2 XJ Jx [l & JF 5, 4 5l T Uy
Us Wi, X A—BKEEZ 1.5 kb IYE—)F 51,
AW B 2F 5 BT 0N OsHV-1 3 41 4 i 124 4>
JF i 15 22 HE (open reading frame, ORF)!", H i
58 8 OsHV-1 B gL (KAt . ALt DL ek %A~
705 S R ) e R ZEL 0 e U A R PR A 2 3 A
7N, OsHV-1 A [A] 228 55 4% 4% H R ¥ 51 AR L B2 Ky
93.5%, AN [F) 78 Sk [A) 9 e 5 REBLBE AR B
TR Sk JE R AP S E 1 R 58k B 4 4
Z5M RN, A SRR LU AR (Rl L, K
LA FUELRITY 230 3 AR, R EIE R IZN
BERG M R S A

L T JR (1% A 7 960 925 5 e R 2 AF 8 0012000 25
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A TR B, BAER R H BT RS T ReS
77 TH A G AR R R, F A E 2 A% 2 38 X
3N KEET R 11 ORF74, ORF24 5 ORF86 1T
ik difb 5 2R PE S AT P, X ORF111,
ORF25. ORF41 5 ORF72 iX 4 &5y H b f7 4
ik, It TEMZENEEMEELR, M52
gEA I EEAY M, UL TSR T R &
IKRGIF RN, JEA% 20 M B = LA 20 T B A Y
BB LE, T RERZ AR H R MDA S
PE o AHIFIE B R 22 AH EE OsHV-1 JCHEAZ A 7 B
FEH orf 104 5 orf 33 WA R BER R, ENE
JIG 5 40 L (HEK293¢t) 3Rk, JExF i 2 %
FEAE R AT R 5 537 o B 5E 45 540  OsHV-1
BARGeE N TIRe . AAREMRRM %, Jfh
RS2 9 T Y O AL A 5 B A

1 M TE

1.1 fRRRE

KR LT 2022 4E 6 H 23 HREAILES
BT R DU IS F BT SBL AR DL . S0 A K AR
Hh [ K R B Y B B K PR AR S T s R B
B A R E BT . AL OsHV-1 SEHT 22 8 PCR
XIREAS g B B DUBGHEAT T o o0, BliEs |9
BF: 5'-GTCGCATCTTTGGATTTAACA A-3'. T
7519 B4: 5'-ACTGGGATCCGACTGACAA C-3',
& K 4 W) % FRiC B-6FAM-TGCCCCTGTCAT
CTTGAGGTATAGACAATC-BHQ-1%V, 8|4 Fil %
FI B T A TR (1) B A BRA &4 .
S W AR % M Premix Ex Tag (TaKaRa) 10 uL, EF
IiF 51 9 4 0.8 uL, 4 0.4 pL, AR 1.6 uL,
DEPC 7K 6.4 uL, MAKFH 20 pL, W& 95°C
A PE 10 ming 95 °C 284 10s, 60 °C ik 20 s,
Wk BT 40 WAEER o &5 R 1 % i At ek ik
OsHV-1 Ji&4L, HMERRL SR B 2 3 A 414
1o PRIEIEEE 2 R A B (29 2%10° #5 Dl /ng &
DNA) 1E R BHE-80 °C MR IR vk AR A7 o
1.2 = DNA HY4EEX

MAKFE T ECH < BER ST OsHV-1 2 FHAE
HLHLURE S, BT 4 °C i, B7HL 30 mg
HMNERRIF Rz S, RIS DNA $2H
A& [ AR dba) ARRA R ] U 45
PEHUE DNA,
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1.3 SI¥&it

R P& ORF 104 il ORF33 { 3& A ¥ %1l (NC_
005881.2), i Primer Premier 5.0 X {4 35E1 1514,
SIMF W 1, 43I Nhe 1 F1 Xba 1 ]
SF A5, B2 AR R G 8 47 B 3 -CTA-FT-CTAG-, 16 4h,
7% N Kozak #5 % -GCCACC-F1 Flag-tag b %5 -CT
TATCGTCGTCATCCTTGTAATC-, 5I¥MZ4t4: T
AW TR () Bedn A BRAS WA .

®1 519F3
Tab.1 Primers sequence
A 5147531

rimers sequence(5’- 3’
name p q (5"-3"

33-LF  GCTAGCGCCACCATGGAAAACAACGCAGCAGAAA
TCT

33-SF  CTAGCTAGCGCCACC ATGGAAAACAACGCA

33-R1 CATCCTTGTAATCCTGAACAATTTTGTCCACATATT
CA

33-R2 TATCGTCGTCATCCTTGTAATCCTGAACAA

33-R3 CTAGTCTAGATTACTTATCGTCGTCATCCTTGTAAT
CCTGA

104-LF GCTAGCGCCACCATGTCTTTTGTAGCACCGCAGAG
AGGTA

104-SF CTAGCTAGCGCCACCATGTCTTTTGTAGCAC

104-R1  TCCTTGTAATCTCTAAGGTATTGAAAAAGTGGTGT
TGG

104-R2  ATCGTCGTCATCCTTGTAATCTCTAAGGTATTG

104-R3  CTAGTCTAGATTACTTATCGTCGTCATCCTTGTAAT
CTCTA

1.4 EFEpY 12

D142 BB S 95 BE DNA i, 1 Ex Tag
fit (TaKaRa) #F 17 PCRP" 3, P KR . 10xEx
Tag Buffer 2.0 pL, dNTP (2.5 mmol/L) 1.6 pL, #%
M 2.0 pL, H5 PCRY Y I FE5I1 ¥4 0.5 pL,
Ex Tag (5 U/uL) 0.2 pL, DEPC 7K 132 pL, A{k
F120.0 uL, %5 1% PCR W 514 LF+R1, #X
M g 2 BBy 06 BHPE DNA; 46 2 % PCR Sz v
19 SF+R2, HiMR M5 1% PCR ™Y % 3%
PCR i 5149 SF+R3, #ECHAS 2 8 PCR 74,
T4 PCR U (K ZARIA . PCR ™14 f by F2 ¥
Jg: 94°C FAEYE 2 min; 98 °C A8 10s, 58 °C
Bk 30s, 72°C #EAH (1 kb/min), FEFF 35K ; B
J& 72 °C %Ef# 10 min, PCR =48 T 4 °C vkFH {4
FEo I 1% 093 B EBRE I i Uk G 30 2 75 15 3 4F
K/ PCR W) W B4 3 n B 09 BOH
DNA B g A5 58 15 H vk [T IS ) & [ RAR AR bRk

R E K7 2: 2 E /) sponsored by China Society of Fisheries

(50 A RA A 2ife e, FHFZFTETAEY T
it (Rt ety A IR mI AT I

1.5 £¥MEERESH

K F SnapGene 6.0.2 # {4 il illl OsHV-1 Y orf
33 Fll orf 104 2 N i 2 2R 51 o >R Il NCBI
BLAST T H (https:/blast.ncbi.nlm.nih.gov/Blast.cgi )
HEAT ¥ 51 X AR B 43 B . R A SignalP 5.0
(http://www.cbs.dtu.dk/services/SignalP/) # 17 15 5
JETFFEI . i F TMHMM 5.0 (http:/www.cbs.dtu.dk/
services/ TMHMMY/) 7 £& Tl #4593 9225 5 orf 104
FE PR T 4 A 8 11 T A 5 B IX . i A AlphaFold 7F
28 T H. (https://colab.research. google.com/github/sok-
rypton/Colab Fold/blob/main/AlphaFold3) % & [ #
= AR AT RO A 53T

1.6 FHikBE

B BRI A% 3R IR 4K pCDNA3.1(+) i
TG YIAb 3, XUEE U)K WA £ 2 10xQuick Cut
Buffer (TaKaRa) 2.0 pL, Quick Cut Nhe I (25
Rxns) Fl Quick Cut Xba I (500 Rxns) 4% 1.0 uL, H
MY FE 3.0 uL, DEPC 7K 13.0 pL, SRFH 20.0
uL. JZ W 25 M 37 °C 60 min, L% 3 3k #H Ak
pCDNA3.1(+) RUEGFTIA 22 J s v 2544 1A L

i Y) ;= ¥ 4 b J5 , 78 T, DNA Ligase
(TaKaRa) #E M MAEH T T 16 °C &R, 14
3| % 4% 77 ) pCDNA3.1(+)-0rf 33 Fll pPCDNA3.1(+)-
orf 104, %A ZR . T4 DNA Ligase (350 U/uL) 0.5
uL, 10x T4 DNA Ligase Buffer 1.0 uL, H i 3E
LRFEI =4 7.5 uL, pCDNA3.1(+) XY= 1.0
uL, SAFL10.0 uL.

W 52 ek AR FE AL 2 Trans1-T1 R Z S0
M (e&X%), 25AFNEZER (Amp’, 50 pg/uL)
LB [ i 55 75 JE 0 %, 4 09 B0 5 95 i AT 1R VR
PCR Bk, 4456 B K/ N TR % A TAEY)
TR (L) e A BR A BTN, P45 5 E
B RO 20% B HYHIE 215 T-80 °C B AIKIR
UKABURAE . IRIBPRE S 20 Ok B2 95 01 9 KR )5
i T N B R R R R & AR AE LR A BR
Aw], b)) R BUsokL
1.7 HEK293t 4t 5%

3 3IEC S mL G4 1LY . 44.5 mL DMEM (1x)
Wige ke, 0.5 mL H & R-HEH R AW (100%) T 50
mL .08, BCE R 10% ek, #o

https://www.china-fishery.cn
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JET 4°C &M, M4 37 °C KB, MWIRARE
W B A B9 HEK293t 40 i, <7 B A 37 °C /K
W, BLG M R 54 4 mL 5848 3R L5 3
W, T 5% CO, 1) 37 °C fHIREE AR N B 35, 24
3 L 6 4 LA T 70%~80% BB AT AL AL, B 40
JEFEREFR I, 430 B 2 mL PBS ¥k 2 3k 40,
T 200 L B G 40 M 9 AL R (0.25% Jgfits , % B
41, R{5 EDTA), 1k 30~40s, B ZE40M04 40
MO FRVRAETE , A 1 mL 58285 55 5411 Wik,
BRIRWITIRS), g 12 (B0 A

1.8 mpaEER

W 2 AR S, A 25 mL 10% 1
STARIEH, WA E 24 fLIRNE TR, AL
1 mL 4029, A 5% CO, 1Y 37 °C fH iR 1
FFEN, ZFWEFE 20 D E, S ERAH
70%~80% IF, MR W, A 1 mL & 1% fE 5
-5 2 A DMEM; B 75 uL f DMEM T
1.5 mL EP 4 P, A 4.8 uL ik & DMEM 4%
BR5), WL 2.4 pL Lipo 8000™ % |iRTR &AW T
BRERA), HEWEE 5~8 min, B 25 uL pCDNA
3.1(+)-orf 33/Lipo 8 000™R Gyl dFh =AM, H
T& 5% CO, [ 37 °C [HIR R F AR 77 6~8 ho WK
MR, A 1.5 mL 20% RY5E st ok
5, UM %R A ] 80%~90% I WAL, £
K JFRE pCDNA3.L(+)-orf 104 %5 Y 1 b Joi s Fh i
PP gy IE] o

FBRIEW, A 200 pL 5% e B 60 20 it 2L
W (G A B 30 ) 57 cOmplete Tablets EDTA-free,
EASYpack F11 Western & 1P 40 Jitd 24 fifp 7%, Fic HR
A 50 mL i i SR Y L A SR A ), BT UK
% 30 min, FH 200 pL A FREZRWATIRSY, W
HEEHWT 1.5 mL EPEH; B0 4 °C HiE,
8 000xg #5.0> 10 min, YA LI F-20 °C vk
AR
1.9 FEHRIEZEENTEHN (Western blot)

T 5EE T SDS-PAGE BEMCHLIK, 1 48 Tris-
MOPS-SDS Running Buffer Power i T 1 L 4li/kHr,
SEAVERIG BT 4 °C KR TR & H o B &
H W 5 5x LDS Sample Buffer (GenScript) % 1
4= 1 (AR A, TAEH 99.9 °C 224 10 min.
4 % 1) SDS-PAGE HL Kk 18] A 25 i H Tk A
W B W 0 Ve B0 2 =S A B ik B Sure-
PAGE™ (Bis-Tris, 10 cmx8 ¢cm, GenScript) &£ fL

https://www.china-fishery.cn

Wi, 7E 160 V LR T 4T SDS-PAGE #EiE HL ik 50
min, 2 PRSP A B & 7.
SR G 4T Western blot Kl . FREX Tris 3.03 g, H
AR 144 g, 200 mL FEEFREMPIFEREIL,
Bt B A R T, T UKAR 4 °C TR % . 1x TBST
A 5% B9 EHE W 5 i, TG0 & B PR, UK
i 4 °C WA H o

4 PVDF B A h s, ef TG
AR R T A 2 e 3% Ep g 4% . PVDFAR . SDS-
PAGE #f i . 2 ¥REFENUEAC, JFMRRE AR S
PVDF 2 BB, FEEJG, 7615V HE i
5 50 min, Bt PVDF Ji, F 1x TBST i2¥E 5 min,
FHE 6K, KUkl PVDF & T HH &85,
IMAH W, T 4°C oKL . it PVDF i,
FH IXTBST 2 ¥t 5 min, ®E 6K . ¥ i1k H
Western-3{ #i B F2 18 12 1 000 (IR FH L) 19 Lo 451
T BE, R JE BT A E] PVDF M IE T, T
37 °C HIERE IR NI T 2 h (I F —30). B Gluta-
thione Resin Fll SuperSigal™ West Pico PLUS
Luminol/Enhancer Solution (Thermo) 4% 500 pL F
1.5mL EP W, 1REH5/5 AR PVDF f&IE
AT R .

2 4R

21 ERARE1E

TSEHL & 1% B3 E 0, B PCR ™15 6%
Loading Buffer i IR M #% 18 5« 1 (IR FLEL) IR &
AR, FE 120 VLR ST BE RS B KA, 4
WK, orf33 7EZ 1 000 bp 4k ¥ — 4 AT il 4
PEZ&AT (18] 1-a), orf 104 7E2 3 500 bp Ab Bl — 4%
W22 A S 450 (1 1-b), 5300 A4 T A 3 1A A
S R/INHAT, 43310 816 Al 3 612 bp, 745
I H P IIAHFT

22 EREFYEREERFIIFHE

XGRS0 B orf 33 Fl orf 104 K 51 1
135307, BIEESRWon, PSSR TORR R S5
2% SignalP 5.0 Server 7EZ A HEAT /AT, %A Ik
5 ¥ 5 & 155 ik (Sec/SPI) 4 8] REPE 351124 0.007 4
F10.508 7, % TAT {5 % ik (Tat/SPI) 1 7] fig Pk 43
5124 0.000 6 F1 0.160 9, 5 B5 & 115 5 Bk (Sec/
SPII) AYATREM: A 0.002 0 F10.191 8, it TMMHM
5.0 TELR T ELXF WISE DR 4t 1) 28 SR Z5 A B A T BT
gELE R, 2 AN AR TE B E 4 X 38k 34

HPE K FE2:2: 3290 sponsored by China Society of Fisheries
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M 7 8
bp
5000 ——
5000 3000 ——>
3000
2000 2000 ——>
2000 —> 1500 1500 —>
1000 1000
750 750 1000 ——
500 —>| 500 750 ——>
250 550 500
100 —
100 250 ——>

(@)

100 ——

(b) (©)

1 CEERRERKAG M
(a) #LWG BT BF orf 33 Y 1Y (b) ALUFRIB IR EE orf 104 FEH P 1 (c) BALE TR HLIK K, M. Marker, 1~3. orf33 £ [X PCR j*
W), 4~6. orf 104 3£[K PCR P24, 7. pCDNA3.1(+)-orf 104 FikL, 8.pCDNA3.1(+)-0rf33 JFiHi.

Fig. 1 Electrophoresis detection

(a) amplification of the orf'33 gene in Ostreid herpedvirus 1 strain; (b) amplification of the orf 104 gene in Ostreid herpedvirus 1 strain ; (c) gel electro-
phoresis of recombinant expression vector plasmid, M. Marker, 1-3. PCR product of orf33, 4-6. PCR product of orf 104, 7. plasmid of pCDNA3.1(+)-orf'

104, 8. pCDNA3.1(+)-0r133.
5 B2 FA 355,
23 EERBEAREBUSHRSREWTUN

18 1 ProtParam 7 £ FU I K 44 PR AT FO , 4
J 7R, ORF33 Hl ORF104 7™ 3 A 4 £ 1) 25 14
TR T BR324 34 1133 ku, FRISZEHL 55
WK 6.98 F1 4.82, orf 33 K [H 4w 5 i 297 >4 K
fig v, Al B R far A R R 21 R R & R (Asp) il
A 2 B (Glu) FlAHF IF HE far 9 B M 22 25 IR A 2 IR
(Arg) FH & R (Lys) 4% 39 1>, 7TE orf 104 K& A %
54 1204 ANEIER &8 0, ANEATA
FasE 2B N 42.93 F1 41.35; B R 5051 A
90.91 1 31.95; ORF33 /K I & F-¥1E }—0.491,

ST — PR E W R KPE 3 ORF104 26 K MG -F
Y118 0.824, &P KR

JE TR ) R v, R (B (R B
AR SRR, P rpoR] T R UL B A 2R
FITIY o SRESS A B IR BESS #E , il 2 T A Ak 3k
R 5% ff BB B S i S 80k, IR T —
ASTT 53 B B LRI BRI H3BT A AR L AR A
[ IR 3 2 (R A A 7, LG f B e s R
2 AL, 38 e i A 36 AR 0 T 0 4 SR o 3 5
Prab iy o 18l 2-a 78 ORF33 45 1Y = 4k 45 4
[ 2-b %7~ ORF104 £ M 1) =445t , H b igie
R o SR, Hi sk SRR ROR BURNE, Mgk
AR TR

(b)

2 ERZHRBTN

(a) ORF33 = 4ERERIFM 45 L, (b) ORF104 = 44 R 45 5

Fig. 2 Prediction of protein 3D model

(a) the predicted 3D model of ORF33, (b) the predicted 3D model of ORF104.
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24 FRIKFRNE

il TG P B 2 R K3 & [ AR A LR
oA AR A ] HEEBCE L Tk, it 1% 1)
R BE B AT e RS AL VKA, 25 R WK, 7E 5000
bp B B S R A (8] 2-¢), R tESR
P UESE R A H 3L R ) A% ek Tk o

25 REIMFESEE

BB B 3 1 21T SDS-PAGE ¥ 58 H, 1k A6 I
J Western blot #:0 , 25 R BI/R, 1~2 53k N
ORF33, Z&HE AT 35 ku T ALK RE, 5
T 25 FAR AT, (HAE 60~100 ku FE7E 3 250 (5,45
WY E A, 45 RIEW ORF33 72176 H B A H.AF
I L 2 RARZE A B T BB 5 3~4 5 Tk 3B N oy
ORF104, &1 45HFE 140 ku BT, 5 00 25 SR AH
5 5~6 5 JKil i ORF33 Fll ORF104 7£ E A% 41 iy
WAL YL R IR S5 R, 43 HE 35 5 140 ku FfFz i
PR 1 45, IFE] ORF104 1 ORF33 1] DL 7E ELA%
TR G PRI s, HANBERE P e B A7
TEAEAEH (B 3),

ku 1 2 3 4 5 6

180 ==
140w

100w
75 =
60 =

45 =
35 =
25 =
15 =
10 ==
B3 ZJERZEENEEN
Fig.3 Western blot of the proteins

2.6 EHHEFEEN

BRSNS )G F5E, T ORF33 &M
BT EAREUN, ABRTE Y6 5 N U5 P
ZEHAR T, WE R ORF104 & AP, HEHPL
TIARE S, BHAALE 20 nm £ 47 ; pCDNA3.1(+)-
orf 33 Fl pCDNA3.1(+)-orf 104 5 Ju 175 10 &5 4f-
AR Z HIRREE RN, " RefE7E 2 Rk
ML, KT HAEN 10~30 nm (& 4),

3 1hie

BTN AR . S5 HiSE A

https://www.china-fishery.cn

4 FEFREFAN

Fig. 4 Electron microscopy detection of proteins

IR L, YL AN ¥ 2R i 2 Fh 2k
RIE 5 518 Bk A& — RPN h B X
PP R AR T 5 0 R T SR
Sy AR RE LS S e AR A2 AR
eSS 2550, HE (e B 5 1 d2 g
MR R, TR A FE 2R B 1m E Mt
PRUERE SR Y R B 6 5 3Rk, Kem&
T Ik 20 AR S 2 Ak A B T A B A R A A Y
TR, AR R EE A ISR A AN 2
JREEIE ARG, HAZAR S LIS 1 B4 22k
WLBh 27 e sl 0 M2 AH AR, e 2
F 5| BT, VRSB, A
FOHE AN R 9 75 25 D AL 0L T 25 s () S A
PSS, FERTEM S . A . AL AR el
P rpE R B AR EE B, B AL
YL TSR], y R A A
WIEHEE 4 Y (human herpesvirus 4, HHV-4) fY21%E
5% BCLF1, BORF1. BDLF1, BFRF3, BDRFI,
BVRF2 % 6 Fl 53, H BFRF3 oy =20 480,
Yuan ZE5 Fl Wang 285 i B ¥ VR ML ROT 9 R I
i UL18 4w iy VP23 2 & A 2lifg BN i (herpes
simplex virus, HSV) K5 FHEEMEH, H2
53 R

Pk sh Pyt dE R H AT O A S PR 2
g, BIVAR G 2 0% BE (OsHV-1) 5 85 2 i
(Haliotid herpesvirus 1, HaHV-1), Rl 2 53 51 J2%
PeIf g R FE D2 518 2 D20 St KA E T,
25 DU FR A P 3 ™ L fE E Y, OsHV-1 5
HaHV-1 12 H i B PR 88 0 K% i 2 (ICTV) B
TN S AL () P o D1 R B B, T R I
HEFRF IR ARG KB e R woR, &
VR W96 5 95 75 5 LA HE 3h M98 95 095 5 19 SR 2%
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KRB, OsHV-1 Y 8 MR 2% 15— 7t
2 R AR IR 100 B AR R LR T SR B S A 4
FNEER, BIAT 16 AT (T=16) A IE .+ ifi A 4%
FU, Tt A OsHV-1 FEF 47K Tl ORF )7
GBI Z5F 8 L 5, #R S O B ()
ANFAERNEYE . A 4t OsHV-1 K i fiff ATP il
KL 1) ORF109 J7 91 55 958 4 i L 31 9 96 92 06 2%
T4 FEWE T PR 514G R PR, T OsHV-1 53
AR LR A BB HESI IR 1 R & C R
TG, TG I T AR I K A 5 ORF 4 fidh 26 14 1)
D™, i —r i, Hui k= 328 OsHV-1 {&
HMETEI AR, = aifbin s L RS A
FitE S R E &, FEOS OsHV-1 JEH T |
B AR BRI A5 T A SR AR R S

N4 OsHV-1 5 D1 28 40 fifd 14 (9 FF 5% 4b
TR B, FEAG B AR E R GXT OsHV-1
FEARPE AT RIS ik S5 TR AT .
Martenot 251" 5 BN i FE 2 LA 1Y orf 25 .
orf 41 Fl orf 72 = ASEH B IE | alifk 54 FKikr=
Vi Z e BEPUIARSIA5 o PRPY (HE D) SR 40 (i itk
CLZA ) AP RE S IR gR B , ORF25 7F OsHV-1
SfE BAi B AR R EEENEN . R R
WEAT L ot SE R 25 A dE R AR L 2, g
TR RE A S5, 30 ng/mL B R BRI AT
I 2 K A A HE DR OsHV-1 J5 BT,
FEULFEAE b, Yo S PR R R 2R R 4l Ak 1)
ORF25 5 ORF72 Wi 25 11, i L Pull-down 55 5%
ST, WS TS LR AR R R (AR
UBLAH AL PR A - ZE SRR, SR Ah R R
HEENE EEAS T EES S5SNI A %
R AR S R I T ARG A A T RERY, A% R
K RGN FH B2 5 CHE T e R AL A, 4
JIi 55 R 7 £5 B 2 i (dUTP pyrophosphatase, dUT-
Pase). 5|¥IMf (primase). T4 2 13K (JAP-
86) AFCP WA HAY, A X OsHV-1 FE A%
<5225 1 (major capsid protein, MCP) Ji K F i i
KA ST

P A% A 78 8 LR N SOOI B 1E = 1 R 45
¥, FEALHE OsHV-1 78 P T 4 8 92 s 7 Th AR IR
PRF, BEHI AR FE B0 M Ty T A H5E CBEVE T .
Ak, Kok B RAFPTRENM:, nik &k oiikik
BILIA B B 8 107 22 S 15 IR N S S 0 g By 44 ok
FE ) W 7E O AR 5 BT, Martenot 45 U 4
ORF104 %% OsHV-1 iy EAKFCHE 4 . Rosanidg:
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R P v 0 AR B UE T X — A AR, IR R B
ORF 1) %% 5t fi g I AR S rhofs 5 5L RNA 5% o
IR, ARSI E IR LA orf 104 5 orf 33 NBFFERSE,
VG BT SRR, HEH orf 104 Fl orf 33 4
)& AT L, HEERIT IS H S
‘S k. AlphaFold % ORF104 #1 ORF33 {1 i il 4%
RWIR, MEAZSHE AT, BIRAEER TN
A EER, (HUR KR St IR R A, Ui
Sl perdy IR (S ERT (B ST I Y = LS i)
A PR B A TR A EI) HEK 293t 41 it N £ 3k .
HZ R R G A WAL, W7 R ] N 3R AS AL
EVRER RN, AR KRR AL S5T6E,
A FIF 5 X R A S5 H D RE AT ST .

AW BRI e B R G ik T OsHV-1
W5 E T, B ORF104 Fl ORF33, #ikHE N
SR 10~30 nm A9 H k. ARGS S A E—
I AW AT 2 6 B AR BLGI O 5% 28 T LA
(7] it 85 4 A A X A 0 60 25 25 T8 A A8 A B 4 T
TEMTFE .

(fE# 7 WA AU S P s & B Al 22 &)
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Construction of and polymerizing characterization with
eukaryotic expression system for Ostreid herpesvirus 1 structural proteins

CAO Shuhua '’,  WEI Maole®, LI Yongren', HUANG Bowen >,
XIN Lusheng >,  BAI Changming *,  WANG Chongming *

(1. Tianjin Key Laboratory of Aqua-Ecology and Aquaculture, College of Fishery,
Tianjin Agriculture University, Tianjin 300384, China;
2. State Key Laboratory of Mariculture Biobreeding and Sustainable Goods,
Laboratory for Marine Fisheries Science and Food Production Processes, Key Laboratory of Maricultural Organism Disease Control,
Ministry of Agriculture and Rural Affairs, Qingdao Key Laboratory of Mariculture Epidemiology and Biosecurity,
Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China)

Abstract: Ostreid herpesvirus 1 (OsHV-1) infection has been linked to mass mortality of cultivated mollusks of
different species worldwide. In this study, we established a eukaryotic system for the expression of ORF104 and
ORF33 of OsHV-1, and investigated the polymerizing characterization of ORF104 and ORF33. Firstly, the bio-
chemical characteristics, typical domains and 3D structures were analyzed bioinformatically. Secondly, we con-
structed recombinant plasmids for the two genes, and individually transfected or co-transfected them into Human
Embryonic Kidney Cells (HEK293t). Finally, the expression and polymerization of the two target proteins were
investigated using Western blot (WB) and electron microscopy. Bioinformatic analysis demonstrated that hydro-
philicity of ORF33 and ORF104 were —0.49 and 0.82, making them stable hydrophilic and hydrophobic proteins
respectively. For the construction of recombinant plasmids, genes of ORF33 and ORF104 were amplified with spe-
cifically designed primers, which generated PCR products of about 1 000 bp and 3 500 bp for ORF33 and ORF104
respectively. The recombinant plasmids were transmitted into HEK293t cells using Lipo8000™ for expression.
The target bands around 140 ku and 35 ku in length were obtained by WB analysis after SDS-PAGE. However, the
interaction between the two viral proteins was still undetermined. The ORF104 protein was identified by electron
microscopy, which had a diameter of approximately 20 nm. Due to the small diameter of ORF33, it could not be
clearly resolved with the background particles under negative staining electron microscopy in the present study.
When the products of the two co-transfected plasmids were investigated, the diameter of the particles was between
10 and 30 nm. In summary, we established a method for the expression of OsHV-1 structural proteins using the
eukaryotic expression system for the first time. Polymerization of the two proteins individually and together was
investigated and characterized. The method described here provides a new approach for further research on the

function, interaction of structural proteins, and infection mechanisms of OsHV-1.
Key words: Ostreid herpesvirus 1; nucleocapsid protein; eukaryotic expression system; protein polymerization
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