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BRYMBIRAEBAELE, ERIBRRFRLIZRXY xé*%ﬂﬂ&%%i@ﬂii%h\ﬁw 6.06%F=
13.02%, & & K& FiA5) 30.41%; 4 & #£1F 2 % BmCPV % & (%4 % 4 BmCPV-J 2= BmCPV-D),
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Biological characteristics of Bombyx mori cytoplasmic
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region of Guangxi
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Abstract: [Background] Silkworm (Bombyx mori) midgut polyhedrosis is a highly infectious
and harmful viral disease caused by B. mori cytoplasmic polyhedrosis virus (BmCPV). Which
virus has strong resistance, a wide host range, and is difficult to control and prevent.
[Objective] To investigate the occurrence of silkworm midgut polyhedrosis in the sericultural
region of Guangxi and study the pathogenicity, morphological characteristics, and molecular
information of BmCPV, so as to provide a basis for the effective control of silkworm midgut
polyhedrosis. [Methods] The anatomical and microscopic examinations of the diseased
silkworm were combined to reveal the incidence of silkworm midgut polyhedrosis, and the
median infectious concentration (1Csp) of BmCPV on silkworm was investigated via biological
tests. The external morphology of BmCPVwas observed by optical microscopy and scanning
electron microscopy, and the internal structure by transmission electron microscopy. PCR
amplification and sequencing were employed to identify the BmCPV. [Results] Silkworm
midgut polyhedrosis was prevalent in the sericultural region of Guangxi, with the incidence rate
of 6.06% and 13.02% in Jinchengjiang and Donglan, respectively, and the highest incidence of
30.41%. Two BmCPV strains, BmCPV-J] and BmCPV-D, were isolated from the disecased
silkworm in the two sericultural regions, with the 1Csy of 4.88x10° PIBs/mL and 1.63x10* PIBs/mL,
respectively, which indicated strong pathogenicity. BmCPV-J and BmCPV-D were hexagonal
polyhedra with the diameters of 1.0-3.4 pm, differences in size between polyhedra, the
spherical virion diameters of 30—50 nm, and spiny protuberances. PCR was conducted with the
primers designed based on the RNA replicase gene of BmCPV. The fragment of BmCPV-J was
identical with that of BmCPV reference strain, while that of BmCPV-D had two base
differences. [Conclusion] Silkworm midgut polyhedrosis is a serious disease in the sericultural
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region of Guangxi, and its pathogen has strong infectivity and wide distribution. BmCPV-J and
BmCPV-D with typical characteristics of CPV which belong to BmCPV. The results provide an
important basis for the effective control of silkworm midgut polyhedrosis.

Keywords: Bombyx mori; cytoplasmic polyhedrosis virus; infectivity; biological characteristics;

molecular identification
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CACTGTAGTCCG-3"), VA& 2 ¥k 2 fiAm
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ExTaq fif(5 U/uL) 0.25 uL, MgCl, (25 mmol/L)
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pEASY®-T1 Simple Cloning Kit X} H #7747
TR, BB R I B TR RGR T S A R R R R
F AT FR w1 .

2 EREM

21 ANEXNRBEREZARRLZER
FRETR

SR MAETTH T AT A XA 2 & X 4% 5
A AR IR 0 A R A 22 A R B R e
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Table 1 The incidence of midgut polydhedrosis in Guangxi silkworm rearing area

District Farmer Number of silkworm  Number of infecting silkworm Infected rate (%)

Jinchengjiang Farmer 1 663 31 4.67
Farmer 2 562 61 10.85
Farmer 3 581 41 7.05
Farmer 4 712 26 3.65
Farmer 5 685 35 5.11
Total 3203 194 6.06

Donglan Farmer 1 536 163 30.41
Farmer 2 569 83 14.58
Farmer 3 673 61 9.06
Farmer 4 651 45 6.91
Farmer 5 705 56 7.94
Total 3134 408 13.02

A

1 REIMBESHFEA. B)FARIFRE(C)
Figure 1 Morphology (A, B) and midgut pathological changes (C) of diseased silkworms.

22 FAHRZAMKEEMNREWERRLRK 7, BmCPV- JRP 8 2 ¥k BmCPV 7E
£ 1Cso 10* PIBs/mL ¥ JEIREIX, % 3 KA K/NEF

itk BmCPV Xf K a1 F I ) W3R 2. TEAREIR s 7E 10° PIBs/mL W EEAR A X4 5 KB
BmCPV-] #1 BmCPV-D H) ICy ¢ %l & A KEsA&., Mk, BmCPV-J fil BmCPV-D %f
4.88x10° PIBs/mL Fll 1.63x10* PIBs/mL, 4—E2%  FAHERMRME TGS .

%2 BmCPV-J #1 BmCPV-D {HREK R TRERAPE
Table 2 Peroral infection of BmCPV-J and BmCPV-D to silkworm (Bombyx mori)

Number of silkworm Dilution factor of Infected rate of Dilution factor of Infected rate of
BmCPB-J (PIBs/mL)  BmCPV-J (%) BmCPB-D (PIBs/mL) BmCPV-D (%)

90 3.21x107 100.00 7.90x107 100.00

90 3.21x10° 100.00 7.90x10° 100.00

90 3.21x10° 100.00 7.90x10° 100.00

90 3.21x10* 90.00 7.90x10* 86.67

90 3.21x10° 44.44 7.90x10° 35.56
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23 BAKZAKREERS BmCPV-J F1 BmCPV-D £k h7s
231 AEFERHMBEURLER I, JEASEEE, SRR, S AR, A

P 2 AT, BmCPV-J 1 BmCPV-D 21 UM, BmCPV-] ZAIKEEH 1.0-3.4 um,
W ERIBIRE AR, ARPA—1EL;  BmCPV-D ZMIKEAAZ K 1.0-2.7 um; 2 BRE ik

TEF2E BAEE FPretkng, Bk A, o5 7 ) 2R THIAT AN LU [B /N LRSS 2L
232 PFEEENEER 24 FKRZHEEREAIPEN
A 3 A, s ARSI — i€ 4 A%, BmCPV-J fil BmCPV-D £

2 HEERMBENE BmCPV £ A: BmCPV-JJEZ. B: BmCPV-D JEZ
Figure 2 Observation of BmCPV morphology under phase contrast microscope. A: The shape of BmCPV-J. B:
The shape of BmCPV-D.

3 PAHBEFREMENE BmCPV A5 A: BmCPV-JJEA. B: BmCPV-D B4
Figure 3 Morphology of BmCPV observed by scanning electron microscope. A: The shape of BmCPV-J. B:
The shape of BmCPV-D.
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A
40 000x —
80 kV 200 nm

40 000x =
80 kV 200 nm

4 BHEHENE BmCPV WEBLEH  A: BmCPV-J A#F45H4. B: BmCPV-D N #45H.
Figure 4 Observation of the ultrastructure of BmCPV by transmission electron microscopy. A: Ultrastructure

of BmCPV-J. B: Ultrastructure of BmCPV-D.

RV 2 RERE MR SR, RN
A—F, HAEY30-50 nm, BFHNHG T2
TAEARR Z AN, AR A ]
FEIEL 112.5 nm, 25 [ R FZ) 7.455%10° nm”,
Kt 2L BmCPV Z MK EH % 1.0-3.4 pm it
B MBS Z RN A 700-28 000 4% # kLT,
M 2 FIR KN E 5 762 A AR P R4S #4 F- 1H1 5]
MR EFAR R A 1-2 DMHPR SRR, X
LR 5 R B R YL A A0 Y S B A A
RS AR 3 A R SR DU - )
BmCPV-J I BmCPV-D 3 753 HA LAY [ i 7
Z AR RE(CPV)HHIE
2.5 ik BmCPV 9 TEEHER

L BmCPV F¢ 55451917 PCR ¢ 343545 H
2% (& S), I 354% BmCPV-J # BmCPV-D
H 1 - Br B8 8 B2 4351 2 203 bp il 204 bp.
2k e X, BmCPV-] HAH BF S5 E M
BmCPV —#(, ifii BmCPV-D 5t %1 BmCPV J©*
G 2 B2 (8 6), #E—IEM] 2 Bk A
P 2 I8 T 5 A o7 2 A A 5 (BmCPV),, 17 HL
SRR BmCPV,

bp

5000
3000

2000

1 000
750

500

250

100

5 BmCPV-J 1 BmCPV-D HJ PCR ¥/ # ~=4#
K&

Figure 5 Electrophoresis of PCR amplified
products of BmCPV-J and BmCPV-D.

3 W54 #%

2022 FRAEFSE, IR X R B —FP
IS SREARAUIR A, 100%18 7 P A <25 3k Ax
KA H s Sk A kA R B R LA &
X R IH [ 5% A v i B s & R U7 B eeas 3k
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5C6CTTTTACTCATTATAC GTCTGAAATGTTACCAAACACAAAACTATACAAAACAATA

Consensus GCGCTTTTACTCATTATAC-GTCTGAAATGTTACCAAACACAAAACTATACAAAACAATA

BmCPV  GCGCTTTTACTCATTATAC-GTCTGAAATGTTACCAAACACAAAACTATACAAAACAATA 59
BmCPV-D GCGCTTTTACTCATTATACGGTCTGAAATGTTACCAAACACAAAACTATACAAAACAATA 60
BmCPV-] GCGCTTTTACTCATTATAC-GTCTGAAATGTTACCAAACACAAAACTATACAAAACAATA 59

TTCTCTGAAACCCGCAAATTTACACGTGAGTCGTTTAA GAAATTGAGCATTTAACCGCA

Consensus TTCTCTGAAACCCGCAAATTTACACGTGAGTCGTTTAAAGAAATTGAGCATTTAACCGCA

BmCPV  TTCTCTGAAACCCGCAAATTTACACGTGAGTCGTTTAAAGAAATTGAGCATTTAACCGCA 119
BmCPV-D TTCTCTGAAACCCGCAAATTTACACGTGAGTCGTTTAAGGAAATTGAGCATTTAACCGCA 120
BmCPV-] TTCTCTGAAACCCGCAAATTTACACGTGAGTCGTTTAAAGAAATTGAGCATTTAACCGCA 119

AAACTAGCAAACGATCGAGTCGCGAGACATGATTTTCTCTTCAATACCTCTACTC 6CTC

Consensus AAACTAGCAAACGATCGAGTCGCGAGACATGATTTTCTCTTCAATACCTCTACTCCGCTC

BmCPV  AAACTAGCAAACGATCGAGTCGCGAGACATGATTTTCTCTTCAATACCTCTACTCCGCTC 179
BmCPV-D AAACTAGCAAACGATCGAGTCGCGAGACATGATTTTCTCTTCAATACCTCTACTCTGCTC 180
BmCPV-] AAACTAGCAAACGATCGAGTCGCGAGACATGATTTTCTCTTCAATACCTCTACTCCGCTC 179

ATATCGGACTACAGTGGCGAGGAT
Consensus ATATCGGACTACAGTGGCGAGGAT

BmCPV ATATCGGACTACAGTGGCGAGGAT 203
BmCPV-D ATATCGGACTACAGTGGCGAGGAT 204
BmCPV-] ATATCGGACTACAGTGGCGAGGAT 203

6 BmCPV-J 1 BnCPV-D 52X BmCPV HIFF 5L 3 [
Figure 6 The alignment diagram of objective sequence of BmCPV-J, BmCPV-D and reference BmCPVstrain.
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