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Proliferation and persistent spread characteristics of
baculovirus CnmeGYV in Cnaphalocrocis medinalis

HAN Guangjie, LI Chuanming, ZHANG Nan, LIU Qin, HUANG Lixin, XIA Yang,
LU Yurong, XU Jian

National Agricultural Experimental Station for Agricultural Microbiology in Yangzhou, Lixiahe District Institute
of Agricultural Sciences in Jiangsu, Yangzhou 225007, Jiangsu, China

Abstract: [Objective] This study explored the proliferation dynamics and persistent spread
characteristics of Cnaphalocrocis medinalis granulovirus (CnmeGV) in Chaphalocrocis
medinalis, aiming to enrich the epidemiological knowledge about baculovirus and provide
theoretical support for the efficient application of CnmeGV formulations. [Methods]
Transcriptome sequencing was employed to determine the transcriptional levels of viral genes
in the larvae infected with CnmeGV for 96 h and in the emerged adults. A quantitative
detection marker based on the specific gene Cmorfl23 of CnmeGV was established to measure
the proliferation dynamics and persistent spread characteristics of CnmeGV in C. medinalis.
[Results] All the genes of CnmeGV were transcribed in the infected larvae, with the
acetyltransferase gene showing the highest transcription level. However, no transcription of
viral gene was detected in the transcriptome of adults. The measurement with the quantitative
detection marker of CnmeGV showed that the replication level of viral gene remained stable
within 48 h post infection. The copies of viral genes significantly increased 2 and 4 days post
infection, and each nanogram of DNA contained 83 copies of viral genes 4 days post infection.
After infection, no viral transcription was detected in the adults or eggs, while a few transcripts
were detected in the pupae. Viral DNA was detected in more than 86.7% of pupa and pupal
slough samples and while 13.3% of adults. Viral DNA was detected in both the eggs and the
second-generation larvae after infection, while no viral DNA was detected on the egg after the
surface treatment. [Conclusion] The proliferation level of CnmeGYV in C. medinalis gradually
increased and then remained stable within 4 days post infection. CnmeGV particles can be
spread for two generations by the egg surface. The eclosion of C. medinalis is the main
pathway for clearing CnmeGV.

Keywords: baculovirus; persistent spread; cross-generational spread; latent infection;
Cnaphalocrocis medinalis
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Figure 1 The transcription levels of CnmeGYV genes in infected larvae and adults of Chaphalocrocis medinalis.

CmLalnf and CmAdInf represent infected larvae and adults, respectively; CmLaCK and CmAdCK represent
natured larvae and adults, respectively; CnmeGV is genome DNA.
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Figure 2 The replication and proliferation levels of CnmeGV in Cnaphalocrocis medinalis. A: The replication
level of CnmeGV in C. medinalis at 6—96 h. B: The absolute quantitative standard curve of Cmorf123. C: The
proliferation level of CnmeGV in C. medinalis at 1-7 d. The P-value represents the significant difference.

2.3 CnmeGV EFBMIEMIEFFFELIE
FFAE

PL Cmorf123 J48%H, 2351 RNA J2 DNA
KA CnmeGV FEA [R] L 28 5 A A HACAT A
B R A . A5 R R, TR
CnmeGV B FEHA IR 5l L F P H R 7E RNA 7K
SR IN B AL, DRI R A R

il DNA ZKERGI & B, WRANSHE A 86.7%
PLEAMR S AR, e R P ACE 13.3%
AMAKG I EREE DNA, 05 21 o Bos 5 5
T FRAK(=48.517, P<0.001)., 7E 5N 6 )95
B DNA, {HIIERZABE, KRB 255 &
DNA. JE&YL 555 A4 P EE RNA 5 DNA
B 243 0 13.3% 5 26.7% (5 1),

1 CnmeGV DNA 5 RNA EARHRSEA R AR FENEHIEFIEEE ST

Table 1 Statistics analysis of the positive rate of CnmeGV at DNA and RNA levels in different stages and
generations of Chaphal ocrocis medinalis
A 7K - G LRllPSE FHPE%C PRPERR RIE P&
Detection level Samples Total number ~ Number of positives Positive rate (%) Pearson chi-square () P-value
RNA level Larvae 30 30 100.0 45.880 <0.001
Pupae 30 13.3
Adults 30 0.0
Eggs 3 0.0
Offspring larvae 30 30.0
DNA level Larvae 30 30 100.0 1.404* 0.236
Pupae 30 27 90.0 48.517** <0.001
Pupal molt 30 26 86.7
Adults 30 4 133
Eggs 3 3 100.0
Sterilized eggs 3 0 0.0
Offspring larvae 30 8 26.7

*: The chi-square of the positive rate of CnmeGV at DNA level during Larva-pupa; **: The chi-square of the positive rate of

GnmeGV at DNA level during Pupa-adult.

<l actamicro@im.ac.cn, & 010-64807516



R & | AR, 2024, 64(3)

913

3 WwE5&#

FERS B 5 S 1 R R R, TR
B T pif Sk O7E M R R R R T
(occlusion-derived virus, ODV)EYe iz F1fR |
Bz A Bt & $E T AR PO, — 8k pif JEEE,
pif-1. pif-2. pif-3 FEEIE AL & W R4 PIF 2511
32 P R I R, S B B R h s 4
1, 1 CnmeGV JEYAFH LT IE 96 h Y55 5%
HEAREH R, pif-1. pif-2. pif-3 253 K 1A
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Rt CnmeGV 19 pif-5 5& R 52k 5 K- F 5 n]
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REWT IR 8V . A A WAk T 4 B 32
IR R B S N B, REKAE
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BmNPV)EGL A L5 1 . BmN 4 g Rt 25 11 i
1) AL, [R5 75 2 W B 1E 3 L L 7% il
ZMBRARRY i LR 1 2 SRS EE RS A
FIAT DASE AT AR B 2 B L I TE SE9 4 Jifg o
FZIRP i, CnmeGV Hh 2k 3L 55 RL il )
1o P SRR 5 A A A SRR KA OGBS
&R,

FFRI R 2 UL i AR i g )5, i 35
— KR B A PR M R B W] DARH R 4

BRI L L PR R S R R UKL T HL A B 92 B 4 1)
BB, — SuRFR G B, W B O OR R R B
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W SR IR Uk A4 5% (Trichopusia ni granulovirus,
TG V)P /N 2 R {40 75 (Xestia c-nigrum
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IR EIIZEERT, CnmeGV 17 YL fF 9\ 5 M- i
J& . H RNA K-FFE BTV, IFTE 48 h (RIFEE
B1 F A7 DNA (95 5785 1055 2 K
55 4 RABEWM, Wik, $k enhancin 7]
AEGE N CnmeGV R ILSERIT, FEEH R
Ao AH g T I 1 G OE A7 15 SR 0 1Y 5
CnmeGV [EYL ] LU AR A IR A2 AL 0 I &R
4t, 15 it I CneC FERE MR RS R
Ak, Tl CneC Al L E I CnmeGV
) SR B A K S U] A A S
J41-. RNAi, Toll, Imd, JAK-STAT Fl STING
15 5 1 % 55 A G 0 P00 15 e iR AR L 52 ) 1
BRI EECON R, 5T B A o A A
A IR YL CnmeGV 4 d NI E T RE 12 5
o5 7 1Y 4 G RE

FEARIG BE 7678 F 04 N3G 5 5 10 TR AE F5F 22
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mori) YL Z MK 5 BmNPV J5, FFPZLE
I EE, HONEE DNA #H R754 10%5, i)
J& 43 i (Plodia interpunctella) /8% 4t 5k 14 55 25
(Plodia interpunctella granulovirus, PlinGV)J5,
TER | 0 R 5 S2 00 b A REAG I 3] B DT 2R
5 ) ORI 1 A (granuling mRNARPY, 7E7
5, PG R CnmeGY J5, 7RG
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2 W 6 e ) B TR 288 B 7 3K LB 3 B o
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B, BRI B EE R, R R
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IR R Ve 19 vWD g5 k38 5 /K A8 40 80

g

DNA RNA

s
m

3 CnmeGV RN EMIEMEE hRFEAEIBIFE

¥ (rice streak virus, RSV)AJSNCE A LSS,

PEAB MM E R RSV i@ 5 Vg Z5E 8 Vg I
ZRA AT I EAETE X, SRIENEES Ve T,

LB HARVEAN IR, S8 T RSV Z
URAEHRERY (EBAERE G M I i s H R BE e, R
Kl 2] CnmeGV B mRNA 155 8., {FE PRI LR
i DNA 15 B, 2B CnmeGV Tl 1 B FRAE
R, (LN 008 52 R U T D S BORG §E 040 2 A
AT R TG — RS IR 1 T CnmeGV
EERALIE RIS . CnmeGV JERYLREHNE: M IE 5

6-48 h R A B WG 5R, 96 h JSHR Rk
FHAXSFRE ; G 8 AR SE T (%) AT D))
AR, R IR 32 B8 oL PR B B, 2
AR EE LA DNA JERXHE AR, FfdkE—adat
IRFMEIR RGBT — (& 3). L5 BPrik, &
W R BRI E MG CnmeGV J5, 4d WY
o 2 977 0 J2 R T 5 L SO PR HG TE ) FHE TR R
CnmeGV i 7] L2 BI R7E 3 RAhHE s A%
7, 18 3 B A PR IE BR AR sk 1

wit.

Figure 3 The persistent spread characteristics of CnmeGV in Cnaphalocrocis medinalis.
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