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Mechanism analysis of Anti-BmNPV resistant strain NC99R
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Abstract: Bombyx mori is a lepidopteran insect with important economic value. Bombyx mori nucleopolyhedrovirus
(BmNPV) causes huge economic loss to silkworm industry in China every year. The objective of this study is to determine the
anti-BmNPV mechanism of Bombyx mori strain NC99R, and to provide a basis for understanding the molecular mechanism of
the silkworm resistance strain. The normal control Dazao (DZ) strain and the NC99R resistant strain were fed with occlusion
bodies (OB). The median lethal dose (LD50) analysis of the DZ and NC99R showed that the LD50 of DZ was 1.2x10°
OBs/larva, while NC99R was 1.8x10° OBs/larva. The LD50 of the NC99R was about 15 times higher than the DZ. The
mortality of DZ and NC99R were analyzed, which were fed with 1x10° OBs/larva and injection with 1x10° BVs/larva. The
results showed that the death peak of DZ was concentrated in the 4th to 6th day. And the death peak of NC99R was
concentrated in the 6th to 8th day, with a delay of 1-2 days compared with the control. The BmNPV DNA copy number
showed that the BmNPV genome in DZ proliferated rapidly. The copy number of BmNPV DNA in NC99R were increased
slowly after oral infection and body injection. HE staining showed that midgut tissue has no significant difference between DZ
and NC99R in the early stage of oral infection. At 96 h p.i., the nucleus of DZ midgut became larger and shedding. The NC99R
had enlarged nuclei, but the cells were still arranged neatly. Finally, the expression of virus genes in different periods were
analyzed by RT-PCR. The results indicated that the immediate early gene ie-1 expression levels began to down-regulate after
24 h p.i.. The early, late, and extremely late genes were also down-regulated, and finally maintained at a lower expression
level.

Keywords: Bombyx mori, BmNPV, resistance, NC99R
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DNA, 13 400 r/min &.0> 5 min; 4) 3 BiEEN
600 L ¥ 1) 70% 2%, # if5] , 13 400 r/min
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AW LI L 1,
1.4 REEVIRHEMEE
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NS 3 W o B Y N ) 3% W) A2 2 PCR
Hz 4 °C . 3000xg &.0> 3min )5, B E R PCR
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30s, fE¥F 40 ¥k, 65 CLA 0.5 ‘C4}5s B K E
95 C. UZREAEMFRGEHEF 4A (K5
sw22934) SHNS I, MXTE R PCR A% b3
FH 22T, ARBRSER RIS 19 L2 1.

DZ 1 NC99R i & 'h i & DNA 5 DL 53 By
R A 78 T, K BRI A AR b g B A
K41 DNA B 2IAHEI (100 ng/pl) MK A&
HEUEHR PCR B, LUMEE gpal KN R w &5l
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107%) 9 BmNPV &[R4 bR b, ABRAE A5 0L
BOSBE AR AR bR, DAASY CT [N GhALAR,
HE bR ZE N y=16.351-3.970 9x, y ftFEHHk
SER CT M, x fRFRIEH A VLR X HE ., R
FH 13 78 B PCR 4 Z2 R A5 {4 004 7446 % i S AGr U
HRPEARIRE S CT BT AR HE 23 T HOR R A
At B 32 R 20 48 DLE
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Table 1 Primers used in this study

Primer name Primer sequence (5'-3)
GP41-F CCTATTCTGTGCTGGTGGTGG
GP41-R ATGTTGATGTGCGGAAAGC
IE1-F CGAGACGGCTGCACAAAA
IE1-R TGCCCAAAAGAAACCCACA
GP64-F CACCATCGTGGAGACGGACTAC
GP64-R ACCTCGCACTGCTGCCTGA
VP39-F AGACACCACAAACCCGAACAC
VP39-R TTGATCGCCAACACCACCT
POLY-F GCAGTGTGAAACCCGATACCAT
POLY-R CCACCTAAGAGCGTGTTGAGC
SW22934-F TTCGTACTGCTCTTCTCGT
SW22934-R CAAAGTTGATAGCAATTCCCT

2 RN

2.1 R&EMZA DZFINCIR ¥ BmNPV ytd
s e

TR HUAd B Y % 4% b 2 DZ F1 NCO9R 1] 37 2 Y
WA, £ BmNPV SRR T, 1% 3%,
St UYL 10 d WESET- TS . 45 BoR DZ
MR OUE 1x107 F1 1x108 Z ik at, BET:
F 100%, LS 1x10°, 1x10°, 1 1x10°
ZIRIERIS, BR300 500 84.56% . 42.52%7
26.38%; M HT 1 ik 2 NCOIR 7E VR 7577 i 1x108,
1x107, 1x10°, 1x10° I 1x10* Z ik, FEr-
LAY 82.20% . 62.9% . 39.6% . 22.00% Fil
13.20% (& 1). Geitorr s 7645 i 2 0 it 5k 1
T, NCOIR f£ifi I B ¥ =T DZ i & .. MR
T-RG 455, M SPSS Ak fhit8 2 A
Al i R BOEH i, 45 R KA & DZ
NCO9R H B HE47h 1.2x10° Fl 1.8x10° &
KISk , 4 & NCI9R it /K -+ DZ 15 1%,
S5 (K1),
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Fig. 1 LD50 of BmNPV to DZ and NC99R silkworm
larvae.
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S T AR FEZF S BmNPV DNA #% 01 578
fb. 4558 BRTERE 1x10° ZMikkm, DZ &
ZH BmNPV 5 DB B B TF, i s R
NC99R Hi7E/k YL 5 Xt Dz 4 nZgtg, ki
72 h )5, $UVEURFFER K, AT RE RN EE kL
T gE— (K 3A). [P, (REES BV
JREEE N, XTHR4] DZ H BmNPV # ULUEL R AE 2
FeBasn, My & NC99R FR7EIKYL 24 h 5
BmNPV # D15z T e, dERe e fKF (B
3B). 454 Labgh i, Ui AR R Kk R RE
iR BmNPV 8 7, (H 2 A BB 58 291l BmNPV
A, BEE BV M WY, I S A 2R
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2 ORBRFMKEEIHRERR DZ FINCIR FETRSHFT
Fig. 2 Survival rate of DZ and NC99R strains of silkworm after oral infection and injection. (A) Survival rate of
silkworm after oral infection with 1x10° OBs/larva. (B) Survival rate of silkworm after injection with 1x10°

BVs/larva.
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Fig. 3 The BmNPV gp41 copies analysis of silkworm DZ and NC99R strains. (A) The BmNPV gp41 copies analysis
after oral infection with 1x10° OBs/larva. (B) The BmNPV gp41 copies analysis after injection with 1x10° BVs/larva.
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JG, DZ &h R A . A0 AR . 2
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BRI A 2L, AN Ak K, 54
MRz BEVE a3, R S A, mihE i &
NC99R 7EIEYL 72 h J5 A TR 5, 410
Mg i As K fEIRYL 96 h )5, bRz aniaihish
ST, MM AR R, E A A R R B
%2 (K 4).
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PR (R REAIE , VL 3 5 D] 3R R e Sr VR T o T R IR 1 2R
B R T HE— R IY BMNPV 7EHTPE i % NCI9R
HR A 223k A RAE , ASBFFREE R BmNPV 37 B R
HIEMA je-1. FHAIEA gp64 . BEHASEA vp39 Atk
301 5[] poly Sy %5 5 AN [ st St o B b e 2 9
RT-PCR /8 DZ f#h R7E BmMNPV [&YL )5, Bl &
e s ) AR 3 TR 7 35 PR e 2R KA A T bt
it 72 NCO9R 7 M RIS A s i 3 I, N [R] R
FERBIAE 24 h JEHFIG R IR, Horpoy BRI
DR TR 48 h J5 JLF ARG B4 5%, 45 Ak
WETEGTIG 24 h AT je-1 JE R e %, HED
BmNPV FEAMA 58 S — e S il s, B THIG e
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Fig. 4 Analysis of midgut tissues slices of DZ and NC99R silkworm strains after infection with BmNPV.
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L) 0 Mk &b R P05 L & kR /K 6 B¢ (Cydia
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PEEoE - R it NS N 7 GO o1 B i S N [ A
PO TR AR HA AR L2

FEPUREEZ NCIIR B A B E WP
BE J1, CEEOEHI B 1.8x10° MKk M
BmNPV & il F S0 a4 il 8 DNA &, T
— BRI BmMNPV S—iE R4 R s, &

&: 010-64807509

T A BRI TR RERL T, ST BmNPV SCHERY
fid B, 58/ K APUREE M R T BMNPV HL .

4 4

il FAER R . A A M E
WM BN R A 5 R NCOIR H b dige /1, &
SR R RS N Rk, S m R AP i R
P DF TSR AL T 1B
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