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4k 7% 2 (M. salmoides rhabdovirus, MSRV)# #k, KA H B K& A 0 B FRFmE, #& & KE
B, REFEY, WEHRE, #4& MSRV WEHME, MELRH. FRuRERHEE M
T 40 ik R A (intelectin) R A By Fm . 4R B R, Al A E # (Ctenopharyngodon idellus)
IR m etk CO R BIERA D B ¥ RmHE, A THEKEZE B F &5 MSRV 47| K&
T R ER, MR MRSV W E AR, Bl 1256, HBEE A 1 64 BBy & Fuh 2 0 1F
FmAAE, PAERERL 3829% b, MEZRE NHNEBRK, B, 27 AN EE
FWERL, HEXH, BRUENEHANACDZFERRELAWEINFRE, VEZTER
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hESERE S917.1  SCEkERIDAD A

K I B fifi (Mi cropter us sal moides){& B i H &t , it
77 2 EIN R4 JE SN 2 PG PG ELim K &R, IR T A S
i AR ZWG, Iz BAARKERE , Z R, &
TG ) L W AECRE JT R SRR AL, — IR SR Y
WO (SR, 2019), FREEEEL 30 77 t, 2
BRI E R OB B RS, 2011), IE4ER, K
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it B TCIERAL GE 0 = 25 BEFRAE , i8S BE AR rh
FERE, ABAETE B M B I TR S . o,
PR B RR R, WS U™ R AR . IR

Au By, BRFEE; WEHE; FEFM
XEHE  2095-9869(2020)03-0151-07

2 (Rhabdovirus) h—FI BN 4315 B ) 5% RNA %
B, FIBEZ, A48 175 AL L AYRLER , ATy A
Y. CEMES Y REY . SRR R
BEVEFZE L | B SRR AT, XA AR KRN K fa i
AT 16 % (Zhang et al, 2018), ITJLAE, 7ERITER
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B o - FRBBURAN MG B ARG TR0 OCHE , TN Y
RANEE IR O R SEif o 3t . Har, EHBEHT
R T 2 5 SR G T AR A 35 5% 1 AN S R 11 B g
Jik (LBS) 41 fifi—F (Gao et al, 2018).

YR B PR (gY) 218 M e & A rh 4 s (0 B X
FREBURMPUR, BA st e . P hatm . A
I, Fe PR H AR 22 RIE L h Ty
R BT, Aa kA MG . L
A X S 28 B e s ELA B S AT N A TR A A 5 4l
AR5 04 B S BT R T T 7 B ARSI (Rt 5, 2005)
B BT R T T 7K AR W 8 BT FNIA T 1 DL AR
T8 o 7 S OR BB AR P A M AR B B L BELE A TE AR
TEAYBE 1T XT R, 2 25 P v B 1 0T R 9 779 2 (Kumaran
et al, 2010), FHHLI BN TE U7 2P PR B 1A B
P R B, ] SRR A ZE TR (Wu et al, 2011),
Sunwoo FF(2010)A& I, F¢ 51k UN BB A BRI ) K
FFHi(Escherichia coli 987P)Hy4: K, FEF(2014)HF 5T
S, P18 F) 7 G (Listonella anguillarum) B 8 4;
A AT B g B e JEk gL 68 1) i i [ I 7 40 (Plecogl ossus
altivelis) P FATE 3 . TR H RS R 7 £ 2
5 cm DLUFRYBFEER, X — B B A e RS
KREATEE, FhGEmpixELISEI, Iz e,
R, DAPTARAE Ak 8 G 1) T By 4 it o LA A
TR X o ABFFEAE B A3 B 45 5 R 1 R R A 7
A |, AR OR R 7 A O PR, R
Xof KT B B SR B Y ORI T, SR K T SR bR
BN I B VR 512 Wl R 9 & 3 L3 5Ll

1 #MR5FZ*
1.1 "E. HERXKIHY

SHFCPR P 7 SRR 1) K T 2R B £ R R SR WA
1N T3 HE i Rl dg, 1 (Ctenopharyngodon idellus) i i
ANMIRE(COY I LI = AR AE . 180 H i f1 filt e 25 X%y it

LA s R 4, 10 Hkfr e, 5 HHER
PEXTIR

1.2 EEiKF

I Qe AR A OASE 2RI A Sigma 2
FCGER); dUMiEFRIE M199. &4 LT B Wi
H GIBCO A #l; TRIZOL j RNA #HURH] . Ex Taq
DNA R &M pGEM-T #4407 & TaKaRa 2
FA(HA); R sEAIE R PCRIAFIIE H TOYOBO 2
Al(H7%); 2xTag PCR Master Mix Il [ RKARAfL B4
AL A BR 2 A B ALY HRP ARic i H0RS
Pk . TMB W@ & . MTT 40 i 386 5 A1 40 it 25

R R S R B RV AR (L) 519
F RPN <5 MR A R A BR A R s LA iR 2
7 A3 Bl gl

1.3 AORPRLERFSVNESEER

B 10 B s Ok 1 B i fn 1 i T ok RS, SR
TRIZOL i FI4RHUZH 2134 RNA, 5% 52015
Jiide, PEAT RT-PCR KGN, 4738 =436 75 N 4 M A
YR A PR FINF o 45 PCR K5 , UYL MSRV
R RS, ARG, BT, SRR,
DRI RN R R A 7 R . R R B B4R iRk CO
S LA Sy R 11 P B PR B 1 SRR AN M, DL 10% 1R
AIE R M199 SEaih iR CO 4= A
60%~80%HT, iR ERH IR M199 JERlib: R
1SS R IG BL diif, R 1.5~2 h )5, W Rk
B EEI , WS M199 ZERFIR AR 2235 97 48~72 h, i}
AR AE 50% A L, WHR SN AI s =Y, 5T
80 CIRfE# . A, MRIEC AF A MSRV LT
%1](GenBank No: MK39781 131514y, § 194 S 1k
YRR TR, A A A% R bR A o
[FE, i T26EE R PCR MG TEIR . NEE
ER(intelectinFTN S 519, Br 1514 ARG B L
1.

14 AORPERFERFBFEENHERRE

W TE AN IS R R . B0, B RVER, A
S LR E R 0.5%, FHIEHE T 65°CKiG 2h, &
30 min $25) 1 K. RENEZR, IMATHERMEEHE
OB HE A 100 pg/ml), Z33E8F0, 4CHRAE, KK
T B R 11 2R for R G 1 0 ) 5 A B o8 4 445 RN 3 IR
AR 11 IRBLIIR G, e RS HR
SE AL RETE A AN R FLAL e, 4C
R

FH 3 o) 5 10 A2 590 LA 28 18 R FH IR UL 22 0 1
FJ7 X, B 180~190 HIR AU =S, 43 F 1. 7.
14 F1 28 d g, s 4 )k, BREE 1 ml/H, 5
1 YCR 30 (e e LA 2 W g, LAt 1] 25
I IR TR Rz, i 5 JJE, A
35 RIFARWSERG B, A R IR Sy XS Jir 7= (A 4
SIEEE 20 do [FIRS, DAYEST PBS EMXTHEAL, 1R
PERR 7 5 SCgR AR ]

1.5 DREHAEAH & R ilE

W B (RS IR 2 R TIN5, 76 OB &5/ B B 1
ABERRH A 8 AR 2 B -2 R4 2% vhi (pH 5.2),
PiEFE 10 min, 4CULTER, WHC LW, 10000 r/min
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Tab.1 Primers used in this study
2 Y % ElE7hdl B EE F BER/N FHi%&
Primer name Sequence (5'~3") Annealing temperature (‘C) Amplicon size (bp)  Purpose
MSRV-F ATAAGGGTAGTTGAGAAGAAG 55 372 PCR
MSRV-R CTTCTTGTTGCTCTTCTTAAA
Msrv.p]  CTGCTGTGTTAATTTTGCTCTTGGTCCGA 58 1386 i v
TTTTCGGAGCCTTACCCGCTGTTTGTTCCG H %
GATGGTGGTGGTGGTGGCTGCCGC
MSRV-RL tcactccagTTCCCACC
MSRV-F2 AGCAGCATCACCAGCCACATC 58 185 Real-time
MSRV-R2  CGTCCGTCGCTTGACTCAATT PCR
Intelectin-F  AGGCGGATGGACTCTTGTGG 58 109
Intelectin-R ~ TTCAGGCAGGTTCTGGTCGTT
B-actin-F CATCCTCCGTCTGGACTTGGCT 58 257
p-actin-R CCTCTGGGCACCTGAACCTCT
B0 15 min, WOEE BVEWE, A RLURIGR R B DT TE B A4 1.6.2 97 SF AR Ak xF 5Ok % A A A 69 m 2%

I, 12000 r/min 2.0, WEEDTTE, BLiKER, &
Mr2BronEdiik P A A2 1. R SDS-PAGE
K IR B PRI E , BCA M A @ ik & e v e .

K HELISAM 2 5P B HTARST  1 5% , Hil $$MSRV
HE, EMSRVYEEER OIAGE HRIPA(F 1 mmon/L
PMSF), {R21)5, B T VK130 min, 12000 r/min&.L»
10 min, EFIHWEIARREEER M. P& A HPBSH &
Jaflt, BFL100 wl, 4CHPHIR; 25, PBSTHE
W3WRIE , INAAE R B R DR BT A4, 4341100 ul, 37°C
WEE 1 h, PEMR3WGE, FIMAESS —ht, T37°CHE
B h, WE3WE, ITMBIEY B0, &5, MA10%
TR R VA ¢ 11

1.6 MEREHRARSARREMNNBEEZER
(intelectin) &R & B 21

1.6.1 97 % oAk 5t A 44 P Ao 4 A 5, I g
BEF B0 MY i (TCIDso), B MSRV i 2 )5 #EA T
10 f5H5 B, 43 oil#FP CO 4ufd, HAMBER 8 Nl
5224 CHEFE 96 h, 1L 55 78 4 AR RN A S 22 40 B 4R
# Reed-Muech 74318 TCIDs.

PLEEfL 100 > TCIDso J 8 & 545 LU A BE 114 B 2
PUARIRA], 24°CHEF 2 h Je b anit, [FF, #iEw
A AL X BB K2 100 TCIDso/FL . 0.1 TCIDso/FL A SE 25 X
H&, 4100 TCIDsy/fL4=#F9%48, i 0.1 TCIDso/fLH
TORARES, H MTT AR A A7 s =, $e AT
TR R

1 2. (%)=[(45 25 240 °F- B9 {E - 7 %5 BEOE- 3401 )/
(L 55 240 XoT R A - 34 1 5 = 6T HESE- 24 1E) 1< 100%

XI5 (2016) 19 77 15 il # brdfE & , i FH 5149 MSRV-F1/
MSRV-R1 ¥ 8RR 7 B, PCR 44l
UG 58 pGEM-T #4532 7= W i AL 2 KA AT
W DHSa, ik pHE e, $REUTOR, JEIF 5 E .
N7 EE 4 DOk, DNA VB, 400530 s DU EHE s o i
JER o LA 10 55 327 T8¢ 1A A v JBORE S AR , MSRV-F2
1 MSRV-R2 A514%1, #17 Real-time PCR §'14, <
M 95 CHIASME 5 min, 95°C7AEPE 30 s, 58°CiB
K 30s, 72°CH4EM 1 min 19s, 340 MEF . 583t
AR TR IR DL bR AE I 4% .

IR B PR S SRR EERIR &, 24 CER 2 h
JEAEFRARAL,  [RTESE, 5 T XoT R T 4 T R
FHMISE 6. 12, 24, 48 F1 72 /NETUSCAE 20 s 25
W, TRIZOL #&HUE RNA, J#:5#% M TOYOBO 2
HH) “ReverTra Ace qPCR RT Master Mix” 5| & &
% cDNA . f# 514 MSRV-F2/MSRV-R2 %} ¥ i cDNA
#EAT Real-time PCR "3, 381 b it ph £ 46 5975 B kR
SR EE RNA HE T8
1.6.3 9P FFARKT CO @mfe ' intelectin & ik #9% vk

P 1 1.6.2 PR A AL BEAE 45 2] U RE B cDNA
51 %) intelectin-F/intelectin-R  #11 B-actin-F/B-
actin-R 47 Real-time PCR §" 3, Jz W 276 1.6.2.
53 A BAE A 224 O i3T5 92 50 41 intel ectin (4 4]
XfFREHE

1.7 Sitanth

SR HER A SPSS 16.0 1 51K 2 )5 22731 (One-way
ANOVA)X £ BTG #1725 55017, P<0.05 ik 21
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25, P<0.01 ik EHER

2 #HR

22 EAEHERRE. SEMINNE

WA B A I RS 2 B o, Ak s 15 3 G O B AR
WelE g 1.8 mg/ml, £5 SDS-PAGE #:iill, MIE 3 AL

2.1 BRFEEEBREIESBIES B H ,7E 50~75 kDa fll 25~37 kDa 2 |84 Bl .1 245417,
s R ey e, )R IREEE B R o e
KT, FT4E, R@RSE, SRIEHEMmE 1a). ° SRRIPRIUREIITY L 2 256,

K FHEE SRS | W0t R fa 2l SR R AT PCR AR,
1 R B/ NS B 372 bp HHAF(A 1b).

I 8 £ 28 255 4 1 s 7 ML AR R 42 R CO 4 A
J&, 24 hFFGG H BRAH MG AR, IR A IS 4 AR (B
RERMA, A RMERE 2), M FEDL
RT-PCR A5, [RIAETT 471G R 1 SR sifebRos 25 (14 4
SRR B

2.3 BEHEHPIERREIRESES M

WG TCIDso 221 5E A 10412, PR EEHUIARLE HUAR BR
i, SiEEEEG RN CO 4, F MTT A6 op
WHARTRER R, 8538 BoR, 1/64 5 B H 90 # 3T
Xt AE - B B, hRIE %
38.29%L) |,

Ay R e R A BRI YE DKL, il T

1 2 3 4 M

bp
2000

1000
750
500

250

100

B ORI R ETSARAG T Al PRAEAR (2) 5 PCR AN Z5 5 (b)

Fig. 1 Clinical symptoms (a) and MSRV PCR products (b) of diseased M. salmoides

1~3: J ki Diseased M. salmoide samples; 4: [4:%}#f Negative control;

B DA a2 "?3’" @&g b JARAN *a e‘“"’a;e: Y
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A "l

2 See : e et
3 e A0pe. AASARERE L VN
) 6"" Y :h d"? ;5" J:? i, \g, ‘\;‘. Ja é». :\".\‘:w‘q
' > o \ il ; Ngue
LA N «5% P ST S S BN

S ~ ) lc RS A N ’-‘*-‘“"g 53 “' o x C $"",‘,“ g}

0 ; ARINAC. Y h t.ﬂ )
\&"’ \ 5 T "‘-‘P Qoi“ P ""*"’“’ ‘;é .‘
t,g' A \l }\\' (‘ i ~ l:k:‘ "0 ,_‘1‘.. Y ’ ‘..: & J-;r”
AN ] [ oy ‘,.‘a Y ""."‘Q
S}L‘{W ! oj\qi:i:ﬁ'-’._\t' 7"5,‘ "4" ~ * ":’ ‘.’f“‘" ;

o‘:';,’ - * ,;Efiy» > ~’ o a'f;o 3_..5 1" 'mrf
i SIS Speg e O "»; N R _r"a e
sRCE ) - SIPEDCSERLE MY l,‘ “ -1
-,%"4, LN S / \ -.'}.,.';w'\'_f,a.‘ af"’-‘”‘“;“ f
Fraadied AN : {20 Tt Slha® BNJ.. £ A

. SR A v T WD o 2, vdi 2 sy
3 ,,,}_’00-, 320 ) (<)% & 100 pm re _)i» vl TS 24 i .': ,,'z }, Qtlooum
prs SN, L NESEREOFS = BT DS T D PTTNT T S —

P20 R R SRR 5 7 e £ B SE 20 Bk (CO) L (8 A8 17

Fig. 2 Cytopathic effect of CO cell monolayer inoculated with diseased fish tissue homogenate filtrate

a: HFEE 2d 9 CO 4HfL; b: IEHY CO 4
a: Cytopathic effect of CO cells 2 days post-infection; b: Normal CO cell monolayer

M: DNA Marker DL2000
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K3 BREEHLARY SDS-PAGE 7 #r
Fig. 3 SDS-PAGE analysis of IgY

1~3: IgY; M: #E 14> F &5 E Protein maker

FE I PCR MUbRiERTZE, H R 8 0.9983, S14MH 1
RN 103%., FEMLFEERE E, B Real-time PCR J5 3%
G0 H IS 56 21 K ok R A B G T R O, 4R
N, RS OB P RE R R RN CO 4, F 6.
12, 24, 48 fil 72 h 5 AE] S ERAIIERE =Y,
A5 995 58 RNA $5 DU W 350 T 2 0 I 4l
(B 4y, Hor, 58 12 /N ih ASE 56 4000 5 45 DN
I B 4T REZL1) 0.003 %o

ez FPFISE IS4 Neutralization group

o _
10r oy SRFEXT B4 Virus control group s

108+

*
*

107

SREEART#E DU
Relative copies of viral genome
2
T

6 12 24 448 72
A [B] Time/h

P4 I BECHT AR HCR S 7 A2 T 15
Fig. 4 Neutralization of relative virus copies of MSRV
using egg-yolk antibody

IR IE S R (P<0.01), T

** indicate highly significant differences, the same as below

2.4 GREHEI CO 4R intelectin £ E 3Rk 1 &
K Real-time PCR J7 2 K60 A 1S 56 2H K 40 i
Sof WA ZH AS Tl s 8] 250 6% CO 4Bt intelectin K& [H i 2635

K, GER TR, PSR intelectin HE A )5
TE 5 AN S e T AT g, Hidr, 72 h i,
FISZEGH intelectin (193 Bk B 40 M X BEZEL Y 10 £5
(K 5),

BT mm #1920 Neutralization group

== 4%t HE4H Normal cell control group

AN RE R
Relative expression level

6 12 24 48 72
ifE] Time/h

Bl 5 BREHLIRXT CO 4 intelectin ik (1 520
Fig. 5 Relative expression of intelectin mRNA of MSRV
challenged CO neutralized with egg-yolk antibody

3 Tt

AR, KT PRSI B E K L R FP G &
RSB R BAGRAT , TR E I, 80% b R, JETR
S B R] P AT R IR 90% , e BF IR E K AR R CO
O 53 S R R K R SRR B, A5 B T AR AR
. RERETE CO UM LAREMLR, RO E &
PCR I CO 4ifad% =M% 5 RNA #0145, nlik
10° copies/ml P _E, WO A4 200 it 96 74 T 28 93 T SRR g K
RS, seE W5 AR R AR aER . B
i, FH T R 0 B 5 550k o 3 A 1 15 37 1Y) 4 6 A 4
i, Gao 45 (2018)F K 111 B 6 57 bk (LBS) 4 if 15 7%
MSRV, #] 7= B g B9 40 R A8 500, B Real-time
PCR J7 iR, JEYL 40 24 h P 7 RNA FHXF %55
NG 6 h BFRY 70 4%, FERH CO 4 ifL /sy
MSRV S EE T, il 2] /2 4% 24 h B 5 RNA FHXT R
KR 6 h BFAY 800 %L I, UABH, CO 4ijE%: LBS
2 i T 3E A MSRV 195 358

BB B A L £ G B B R R 50 e A R
R, BT RN Bl 9 4 I AR JY (Zhen
et al, 2008), ABFFE LI, K BEHFRIG T SEES
PEINEHUAVE G , £E CO 4 i & il 7K - B fb [
I, UBH, e SR B A K O R R i B
HRIVER , (H BT ARZ IR T T i 3E P 2 B0 s bt
TR E M (2012) FHER AT M 4R I 25 1 P K
POp BT, HA M e T3k 1 0 819, kI EF(2013)
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HENL T — R K B S B R L AR IOE 5% L
P TTUE T A B 25 H2 HRUOUS 39 300788 B BB AR i ik, AR
Prrlak ) 1 : 2048, F5FF5F(2018) N K H B 125 42 MK
YU AT IR TS % 7 (PED V) A SRR B B P i, HRL
Mok 1112800, 3B ASBIFSE b B S BT AR BN K A Dt
R, AT RE A e R 1Y AR SR At Ab T N i HAR
W, A, AR LI, 5 A E]
HOR S S S B RNA 5 DUECE0 #5060 B2 T [k -7
AR—, Hdr, 12 h iR EE 1000 £, F W50 8 Bt AR
T AT LA PR R, 0] REAE N T A G A A AR
RIEVER, HALEHIA RRE— e

WEEE RAF WBEE R RN — I, & —Floki & 9
fR I BB AR 3R o AT 5 Hh ORI S 56 4H 40 i i ntel ectin
TR RIEH WA e, 3R, DIshuiRTE
BB )5 AV BN 255 7 TG A HEAE o 2E I (2016) 58 A 3R,
IR 25 % 1848 [C 1 (Edwardsiella tarda)fs 5 1 1gY fEf%
145 K 52 6T (Scophthalmus  maximus) Sk B 5 1% 201 Jifd 1)
WG, RS2 B AR S P B 58 A DG Tl G T T
EAL Y B AR . BRPE BRI Y A, R ARG TR X
SERGRTE R, WU, BY ST EAT RO R A LA
GIEDIREMITER . BT, KA WA Kintelectinfy
AR, Chang®(2007)43H , TERL KN LR 2 M
%53 T intelectingR 35 KV W 3 F . Lin%$(2009) 4
I8, 7R 2 k< B4 i 1% (Aeromonas sal monicida) 1 AT
JErhintel ectingRak /K- o AR S5 Z= A A 9T AR,
B AL AEFERN R A0 I TG B 40T, DE Hhintel ectindg
R ik B 2% LR (281545, 2015), Chen%(2018)4f
i, B & ff(Danio rerio) intelectindt [ zZI TLN1, zZI TLN2
A ZITLNSAT DA TF 50 20 T 40 B 174 3= 22 il 70, AT RESS
AW G KA EESE . HAT, R LR B Hr AR
Hintelectin& A F 8 AU A SCHE , H Ei 508 i
I AH DG R M LA fp i — 2B 05T

AW GE ) ST T R 1 R sUIR 5 B ) AR A1 B
SRR B PUARE 25, BIRA T O B HUAR B P B
FEHT, SR itt— 20T S F] T s 2 S B e 1) fegse
R 28 T R B
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Isolation and Egg-Yolk Antibody Preparation of
Micropterus salmonides Rhabdovirus

YUAN Xuemei, LV Sunjian, SHI Weida, HANG Xiaoying, LIU Li", WU Yinglei

(Key Laboratory of Healthy Freshwater Aquaculture, Ministry of Agriculture and Rural Affairs, Key Laboratory of Fish Health and
Nutrition of Zhejiang Province, Zhejiang Institute of Freshwater Fisheries, Huzhou 313001)

Abstract

The largemouth bass Micropterus salmoides has been widely cultured in China due to its

considerable economic value. Recently, the species suffered from serious M. salmoides rhabdovirus
(MSRYV) disease during the juvenile phase, particularly in aquaculture conditions. In this study, a strain of
M. salmoides rhabdovirus isolated from dying juvenile fish was cultured in a grass carp ovary (CO) cell
line. To take advantage of passive immunity, we explored anti-MSRV immunoglobin Y (IgY) by
discontinuously immunization on laying hens with a formalin-killed vaccine of MSRV. The antibody was
purified by saturated ammonium sulfate, and displayed virus resistance with an ELISA antibody titer of
1 : 256 detected. The bioactivity of anti-MSRV IgY was tested simultaneously after being added to a CO
cell line incubated with MSRV. This antibody showed antiviral activity, with 38.29% of neutralizing
effectiveness detected at a dilution of 1 : 64. The RNA copies of MSRYV in the test group were clearly
fewer in number compared with those of members of a control group. By the florescent real-time
quantitative PCR, the intracellular lectin experienced significantly up-regulated pick-up to nearly 10-fold
at 72 h compared with the control group. In conclusion, we successfully isolated a strain of MRSV and
cultured it in a CO cell line. Anti-MSRV IgY prepared with vaccinations of inactive virus displayed
antiviral activity in this study, laying a foundation for the application of yolk antibodies as an immune

preparation.
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