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A R REYER LyxyMNPV 43 TP AR S~ LyxyMNPV A9 PR AS I $2 £ 412 0 Ak 4
KW BAEHEUR N ; REIRZI 2 AR R ; EBiG

Establishment of PCR detection for Lymantria xylina
multiple nucleopolyhedrovirus
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Abstract: [ Aim] The casuarina moth, Lymantria xylina, is one of the main pests of Casuarina equisetifolia, in the coastal areas of
Fujian Province. It has the potential to become an international quarantine pest. L. xylina multiple nucleopolyhedrovirus ( LyxyMN-
PV) is an excellent resource for the control of L. xylina as it is a natural enemy of this pest and is very safe for use in the environ-
ment. The establishment of PCR detection for LyxyMNPV is conducive to the study and control of L. xylina. [ Method] A pair of spe-
cific primers was designed according to the previously reported unique gene gp131 of LyxyMNPV. The target gene fragment was am-
plified using PCR and sequenced to establish a rapid PCR detection system. [ Result] The detection limit of our method was 1 fg -

mL™" for LyxyMNPV DNA or 5.0 PIB - mL™" for polyhedrons. It had high specificity in distinguishing LyxyMNPV from the other sev-
en insect nucleopolyhedroviruses, and was detectable in different developmental stages of infected L. xylina, including eggs, larvae,
pupae, and adults. This system has also been successfully used for virus detection in the soil, host plant branches, and parasitic
wasps of L. xylina. [ Conclusion] A highly specific and sensitive molecular rapid PCR detection method was successfully estab-
lished, which provided convincing and microscopic molecular evidence for the rapid detection of LyxyMNPV.
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BEATXS 35 FE 100 43 Fh AR A B S 4 45 AR B
Casuarina equisetifolia Forst. JEHR Dimocarpus longan
Lour. . #5 #§ Myrica rubra ( Lour.) S. et Zucc. %5
( Hwang et al.,2007 ; Shen et al.,2006) , K A& A i 7]
FEREARI R (/M) BCETFR IS W) 55 B4 AR LE AR BRI
RE , WA R 55 PRI P AR FE T (fT 2 2
1998 ; Pogue & Schaefer,2007)

AW iIa 2 24 EE JUB A N RS AR
FBZ—, BRZ MR RA & ERNESE S
PELL R 25 38 — 1, B e 80 bR B RN N IR A T, g
TERMRAAP R R A T, B A 1965 4R B T4
W Z R 2 (R IR 55, 2017) . H AT, 3
[l A= e 2550 Y A B 22 4 1A 2R ORI 64 B (B
%2019 4F) , Horpr A8 AR R 22 fA (A9 35 ( Helicov-
erpa armigera nucleopolyhedrovirus, HearNPV ) 29
B, BHECR IA% T Z2 f8 A% B ( Spodoptera litura nu-
cleopolyhedrovirus, SpltNPV ) 12 Fft | Ff 32 7 1k 42 74
ZfH K95 B ( Spodoptera exigua multiple nucleopoly-
hedrovirus, SeMNPV) 10 Ff, 1 1 4R S0 1% i A% 7l 2
1K % B ( Autographa californica multiple nucle-
opolyhedrovirus, AcMNPV )7 Ff | H 5 # ik 4% 1 £ £
K95 7% ( Mamestra brassicae multiple nucleopolyhedro-
virus, MbMNPV )6 fift (JAl FI#kSE, 2017 ), AR 2 %
A Z ARG ( Lymantria xylina multiple nucleopoly-
hedrovirus, LyxyMNPV) WA 10 5%, A 5 dfk A% 5
Z RN B2 IR T AR 82 B Baculoviridae Alpha T
RIGE B Alphabaculovirus ( YR 55, 2017; ¥4
4,2014) , LyxyMNPV 3£ H 4 (GQ202541.1) E2
T 2010 AEHEISE , B 156344 ASTRAEL AL, & A
157 AN TF ik B BEAE, A 4 DA R 23051
gpO11 (177 bp) .gp019 (168 bp) .gp130 (252 bp) .
gpl131 (2070 bp) (Nai et al.,2010) ,

1977 4 WS N GLE FH 40 FL B AZe A FL 5 7
YRR A AT T b DA RR 80 bR P S A 7 B &)y e
PRI LyxyMNPV BEAT T %8 %€ 5 40 25 F 5, % L
W MBI ASHEAT T (] Bl (AR AR Bk o &R
RO AE,1980) o ILABIF 5T 045 B 76 TR R UR
WY BE ( Charpentier et al.,2003) , i1 27 B 5005
R ) B B 2 22 AR (A0S BE AR AR A T /K 72 1094
Z A (EICWEE,2009) |, T6 i K AR K - RS
FHYIXAL, PCR K J7 12 HAT iRy RABUE | Rk
AP SAZ T 22 F R TR AL R A R R IK 1 fg

(Kukan,1999) , fH % %} LyxyMNPV (% PCR # il {4
Z H i AR

T, B X 2 A R T A 2 A P A
7 B O AN AL 6 ) 45 J T (XA, 2001 ) T R A
WFFEIMNE TR o> AR R S T 2 A
PRI RE . A8 SCi 3 LysyMNPV Y 4REAT 31N gpl131
VTR ES [, ( N T B X R TR A T 2 A 1A%
FERY TP TP S 5 7 vk, AN T B SR ]
AT IR FE AT IR AN | S92 6 2 A 75 0 Ao g i JRG
DAz I ) K 2 ) 3 B R SR AT ST
1 #MR5FZE
1.1 RIe

AT I AR RE Bk 4 1t | U~ K B R 4
TR TR 1 DR RR B AR £t R A 2 1k
4 TR RO 7 S0 B 1R 3R () 7R 464 1 161
8D, AHXIEEE 80% ~85% , I 24~26 °C) . TEIZH:
MR B REAS | BEALZEIR 6 PROAKREE I 4) U8 5 1)
AR WCEE 4 7 (B LyxyMNPV UL [ 4 1l 52 f5
VA RUBHETRCT b)) J8 B AR BB AR TR IR &
[ SRAEVEICRY 6 Bk ARE 51 J&] [ Y 30T IR & 5
=5 AR 122 Ml P R 5 1 I R A B 2 A 8 (R ik
Ik /N e Qoencyrtus kuwanai Howard ) HIRE.

TSR AL R 22 S AR B RS A T 22 £y
R RE AR IRAZ Y 2 A 1A 2 B I L 2 A
&% B ( Lymantria dispar multiple nucleopolyhedro-
virus, LAMNPY) %2 KBBR8 2 £ (5055 25 ( Apochei-
ma cinerarius nucleopolyhedrovirus, AciNPV) . H 18
RECRIAZ T 2 AT 5% [ 1 A T 22 A A
7% ( Hyphantria cunea nucleopolyhedrovirus, HeNPV)
P E AR BRI B4R L
1.2 A%
1.2.1 JmaEdl 4 BEIMSRER BT AR T,
FIAGEEAY PBS (0.1 mol - L', pH=7.4) 55001,
3 2 At g, 600 r - min~ B0y 10 min, BUE I,
10000 r + min~' B5.0> 25 min, BTIEHH ] PBS B,
5000 r + min~' .0 30 min BUPLIE, EE 3 W, HUT
TERVE, TSR BIA LyxyMNPV AR 4 CIRTE

RPHLSE TR P RE W 2 o 2 80 1 A 24k
(Harrap et al.,1977) , ¥4 BEERRA TR 60% 45% 30%
P R B M AR U T B0 b BT Bl TR
BAWE R, 5000 1+ min™' B0 30 min, ST B
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FRRE (A EER ) I HIE JAZE K 10000 1+ min™' &
> 30 min, B 2R, B 2 UL RN, 285 H PBS
BIFAERR R AR, T Bk EOL TR R
FEIHEERR B R 5.0x10° 5.0x10° 5.0x107 5.0x10° 5.0
x10° 5.0x10* .5.0x10* 5.0x10* .5.0x10' .5.0 PIB -
mL™",-80 CIR-AEA .
1.2.2 B U i fn ko B9 R FHIREE R 5.0x
10° PIB - mL™" ) LyxyMNPV ¥ WO iR KL, e A
Bl 2 5k 3 MRS B, 4 AR S sk SR 1F
HPb 0, WO R B ASHEAT T EE AL R, BE ML
30 NIRERICTE 4 CHUE 40 d, FEE T 25 CH T
b, FIA I HCE T - 10 CvkFEPRAE &, BILE R
4 A Sk BRI TR 5% L A AR, BEAILER 30 A ik B
T 25 CHEEH, FF HP AR IS B A o S i T -
10 C VKFRTRAF A H
1.2.3 5% DNA #28  Healifbid iy LyxyMNPV  fifi
H TaKaRa MiniBEST Viral RNA/DNA Extraction Kit
Ver.5.0 i8530 & HEHOGE R 4
1.2.4 Jad % DNA #h#l & HURY: LyxyMNPV [
ARBEMEON &y s i DL R g A P 3 5L 2H DNA
PRGN & (R BEA 0 ) ) LU HUE DNA
1.2.5 FREAFEAR DNA iyl & RKEFANREN L1
FIARBR B BARIR A FE A 53 0 B S BIL 78 43 P, 0T
I 0.5 g B4, Fl H PowerViral™ 5 53 k£
DNA/RNA 25U & (QIAGEN) $2 L& DNA, Fifi
PLIEHR S 56 58 PUUSCEE 1K) 10 AN A 785k B 23 4= e K gk
R Bk /INEAEAS  BRECEL DNA
1.2.6 PCR ¥ 3 k¥ LyxyMNPV 3[R 41 55 A7 5k
gp131 &t FE 519, GAL-F . 5'-TTCCGGAC-
CATCATCGAGCA-3';GAL-R:5'-GGGCGAACATTC-
GCAAGTCT-3', 734 1 H i i Bt K 879 bp, PCR
MAKZ :2xTaq PCR Master Mix 12.5 wL, DNA 4
1 pL, EFHS#45 1 pl (10 wmol - L7) &5 M
WK Z 25 pl, WEMF.95 CHiAsHE 3 min,95
CAEME 30 s, DNA Btk 62 °C 1 30 5,72 CIEAf 1
min, 3t 34 NMEIR ;72 CHAEM S min, N 58 UG
4 CEPETRIUGT . B 10 WL RV IR 2 1% 3R NE A EE
IS L ARG | 26 A 1 IV A B AR A BN RGN
2 HRESWH
2.1 S|YMEHREST

A5 LyxyMNPV AcMNPV | AciNPV  HearNPV |
HycuNPV LAMNPV . SeMNPV SpltNPV () 5: K 404l

HORJTIS 14 GAL XF 4L DNA ST 5 BBNg e
HLIREN . A LA LyxyMNPV DNA i GAL 5]
P B ARTETE EPRARHT (J 1) o WP
%% BLAST PR 2 B X, AR R 99.9% , 3iF B 51 4
GAL % LyxyMNPV DNA FUA 4 S,

bp M 1 2 3 4 5 6 7 8 9 10

2000

1000
750
500

200
100

1 GAL 5|45 R H8IE

Fig.1 Detection of different nucleopolyhedrovirus

by primer pair GAL
M Marker; 1 ~8;LyxyMNPV  AcMNPV (AciNPV (HearNPV |
HycuNPV . LAMNPV SeMNPV SpltNPV ;9 ; B4 X 18
(OWZEIK) 510 BHPEXT IR ( LyxyMNPV)

M. Marker; 1-8: LyxyMNPV, AcMNPV, AciNPV, HearNPV,
HycuNPV, LAMNPV, SeMNPV SpltNPV; 9. Negative control
(ddH,0) ; 10; Positive control (LyxyMNPV).

2.2 SI¥HREELN

LI GAL N51%, ¥ LyxyMNPV JE[K 40 DNA /3
MFRER 1 pg - mL™' 1 ng - mL™' 1 pg - mL™" 100
fg « mL™ 10 fg « mL7" 1 fg »+ mL™", 340 4E Ry
Meiff4T PCR 9748, S5 R B, i Wk BRI AR b 3
77y 3 B R A FE VAR T 4 AT DL B AR AR, B AR
KMk B E 1 fg - mL™'(E12),

I3 WIAAS TR e FE 1Y) LyxyMNPV £ #1 (R BN
WAL GAL N5 ¥1iE4T PCR ¥ 34, R4 14 7= 4y ik
I NREE S VKA, Z5 R R | 2 MR BRIk
K e B AT iK% 5.0 PIB - mL7' (€1 3)

M 1 2 3 4 5 6 7 8

bp
2000

1000
750
500

200
100

B 2 ARREIRE LyxyMNPV E[H4H
gpl131 ERE i
Fig.2 Amplification of gp131 in different concentrations of
LyxyMNPV genome by primer pair GAL
M:Marker;1~6:1 g - mL™! 1 ng * mL™' 1 pg * mL™"
100 fg - mL™" 10 fg - mL™" |1 fg - mL™" ;7. BAMEXS I8
(KK 58 BHMEXS BE ( LyxyMNPV)
M: Marker; 1-6; 1 pg - mL™", 1 ng- mL™", 1 pg-mL™",
100 fg - mL™', 10 fg - mL™!, 1 fg - mL™'; 7. Negative control
(ddH,0) ; 8: Positive control ( LyxyMNPV).
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bp M 1 2 3 4 5 6 7 8 9 10
2000

11 12

1000
750
500

200
100

B3 AREIRE LyxyMNPV & R{EEH gp131 EE Y 1
Fig.3 Amplification of gp131 in polyhedron suspensions
with different concentrations by primer pair GAL
M ; Marker;1~10:5.0x10° 5.0x10% |5.0x107 \5.0x10° 5.0x10°
5.0x10* 5.0x10% 5.0x10> ,5.0x10" 5.0 PIB - mL™';
L1 BT IR (ZEK) 5 12 FHMERT I (LyxyMNPV)
M: Marker; 1-10; 5.0x10°, 5.0x10%, 5.0x107, 5.0x10°,5.0x10°
5.0x10*, 5.0x10%, 5.0x10%, 5.0x10', 5.0 PIB - mL™';
11; Negative control (ddH,0); 12; Positive control (LyxyMNPV).
2.3 AEHEZR LyxyMNPV #&il
3 LA R 7 6 B0 O | 4 H i R R
DNA WM, GAL Sy 51 ¥yikAT PCR 974, I 473
PEEE I HL KA 235 SR 7 J K B M BN L 40
Hu SEFNC R AT I TR A (L 4) .
2.4 INEH M LyxyNPV il
G35 A i B 8k /1N e 5L DNA AR JRR 2% R B L
DNA i 1+ & DNA A KM, GAL 2 51 ¥ i 17 PCR
P AT R EE R L UK AT I 25 R OR, =
HBAERE IS LyxyMNPV (5] 5) ,
3 WieENE
LyxyMNPV () 4 -85 5 56 1, gp011 Fl gpO19
BIRcA TRl IR B R A AR = iR S, 329% 1 gp130 5
AT B ER A M2 B 19 20 A SRR A L FC M, gp131
L5 A 0L b Drosophila melanogaster M) 62 PR IR
A 31%IVCECEE (Nai e al.,2010) . 4 S A
X gp130 E A TN AY A 81, 7RG 1 s 1
FIRERRE S, gp131 Rl ) R AT 1 IR
AT R B F, AT REAS % 5% (Nai et al.,2010)
AR gp131 BT SPE S |1 22 7% B v 4
Tt 0 i B B B s B R S
ABIFFEAEA BE 1 0 U1 407 L ol AL A A
W LyxyMNPV , #E0 LyxyMNPV EL A 6 2 1545 At
71, e EALRE IR TR AR 2 B ARAE 25 R AL 1%
WSS P AR UN R e e R o S e I
2014) , A R RALREFNON N 1L 1 2 P ik 07 =0, DRk
TRk Ty ) AR W22 B 7, 28 e T B¢ |
I IR LA BT P A 47 DU 2 SR A ) A= 4 i
AR RE, AT B PN K AR IR G R A Y
PR, A% 2 1A 75 1 3 5% 16 e i SR =, 0

BRI A AR (0 ARG - A IR A T 1 7, (LR 32
BAR (A A, 2007 5K EE,2014) . HAT, 2 B AL
WEAEZ AT Bombyx mori L. (5K ,2014) 4% HL Heli-
coverpa armigera ( Hiibner) ( #ff R 2255 ,2005) | &3¢
Rk Spodoptera exigua Hiibner ( #75 0% 45,2005 ) 55
A Z i 25 h B BHIES

T PR ARG I AT, e A BAS | A AR e
BIS A LyxyMNPV B8 2 A 3 DAL iR T2
OB R, th T R 2 MiRE N, TER S
I A A7 5 28 B HUBCE P R g (58 A8 4
2018) . AHIFE & B, A A W 1] BE = 1% B 15 K 11
HEMAE A, Laila et al. (2021) VNS RE A RN
o B 4 PR 2 b B X R E A A I BOE N 1 23
154, {H Nolwenn et al. (2015) 1A K iZ IR EERE
S B2 A e e AR A, PRI — 3 A B
YERILH M AN 4 | i it — PSR

bp M 1 2 3 4 5 6
2000 ==

1000
750

500

200
100

B4 BRASHEAEHRZS DNA gp131 EEH 18
Fig.4 Amplification of gp131 of total DNA in different
states of infected L. xylina by primer pair GAL
M:Marker;1~4; B 4y 3 LS DNA;

5 MRS B (XUZR K ) 56; FHAEXS R ( LyxyMNPV) ,
M:Marker; 1-4: Total DNA of eggs, larvae, pupae and adults;
5: Negative control (ddH,0) ; 6. Positive control ( LyxyMNPV).

pp M 1 2 3 4 5

2000
1000
750
500

200

100

5 FRETEHA LS DNA gp131 EEY 15
Fig.5 Amplification of gp131 of total DNA in different
environmental samples by primer pair GAL
M Marker; 1~3; 774 0 ARREEHAL JE 15 DNA;

4 BHPEXS IR ( RGEAK) 35 BHMEXT BE ( LyxyMNPV) ,

M: Marker; 1-3. Total DNA of parasitic wasps, C. equisetifolia
branches and soil; 4. Negative control (ddH,0) ;

5 Positive control ( LyxyMNPV).
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