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BE. [ HK ) KR Z A 14957 (Bombyx mori nucleopolyhedrovirus, BmNPV)R & TH- R HE, T8
&30 TE F A AR AT e T H S5 5 T . 534 ADPIATP %3z (Bombyx mori ADP/ATP translocase,
BmANT)ZL R AL iZ &, £ BmNPV B &M T IR A MK &1 60 (heat shock protein 60,
BmHSP60) B4 LA EAEH . ik, %5 Bmant 25K 78 BmNPV J& YL PR 9 Sh REARAE, A Bh T#%
FrFEIRAE B R TE E A 0L A B s RIALH, S8 EAT R RN TE A EAE M. [ ik ] @
i SR BmANT 25 I SS FRRE , 246 B PCR 434 Bmant JE K7 BmNPV &L 5 (K78 (L FFAE 5
Fad F3k BmANT Kl Hoxd s # DNA S il A 5 88 1 Rk B A2 5 i — 2B AR %% 557K P48 Bmant il
Bmhsp60 B iAFE R s fefml il N4 iR S5 R %5 Bmant #1 Bmhsp60 2 [Fl 2 [F] i+ BmNPV
HaFE A AL . [ 255 ] SMART #AETN B8 BmANT 435 3 PMRRAZ AL, BmNPV &
24 h J5 Bmant FEF R FiERIA, 1f ik Bmant FERIRE62 B 0 BmNPV DNA B iRl VP39 &
Fik. YOLER PCR 4412 8 Bmant £ Bmhsp60 &K HATHH AL PI/EH , RERSHH A6l %% % . Bmant
1 Bmhsp60 I:[F4d F ik /047 B, BmANT Al BmHSP60 Fh:[EI1EH] BmNPV  BEMH 5 5 iy 3% 5 4L
file [ 4510 ] 455R3R0], BmANT 22— EhiksiikiEr, BA BEMPURHEN, 8% T Bmhsp60
SEH IR, M BmNPV B 5E i .
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Wb R Rz B kP Ik, AR A
i FAHEAEOLE], A e K R Puw A T,
X R YU BE A A HA S E
FRMRI 82 XUEE DNA Fi8E, Zfis 90-180 4
JEPR, FLAT X A 0 s B PR R (R At
YIReE A TR g B BT B BmNPV BES By
5 MR B PIR T 1 60 (Bombyx mori heat
shock protein 60, BmHSP60)fiE i/ BmMNPV f) 35
SR [EmE, ABFSE/NL#E T BmHSP60 7E
BmNPV LS FEREME FIZ 4x ADP/ATP %% iz
(Bombyx mori ADP/ATP translocase, BmANT)#H&.
YEF - BMANT %%z 25 [ RE % 5 B2 14 oA B A2 H
2N M35 TR W IR R T (ADP) I ATP, 4 i $R 41 5
ZRE R, JeRT R, AR EENNRL
RBAEA 2 4> ant [FUEEEE, 50lar45°4 antl
1 ant2, antl 764 B ZH AR A Rk ks, 10 ant2
HURe S b 7eAg b 30k, AR BE 40 0B A
B fE E A ANTL BERE A1 Z AN I A AH R 1 R
AEAHEAER, SEMTEE R BRI AR A . AR
b 5 256 PR W AR % 7% (porcine reproductive and
respiratory syndrome virus, PRRSV)fJEZE ] E.
SR P BELE A iE R 7 (White spot syndromic virus,
WSSV) VP12, A 2G5 6k 9% 8 (human
immunodeficiency virus, HIV) Vpr #5855 ANT1
MEAER], FERGORARBGRE N ; ASEE 4005
#%(human cytomegalovirus, HCMV) miR-UL36-5P
RERS U0 ant ZEA, TH1E & ant3 9Kk, N
T P R T AR ] L A ANTL B A7 7E R B A
g5k, BV 3 DNERIKES LAY, e fEL
G AN I B S 7 QI I~ e T I
(voltage-dependent anion channel, VDAC)3E [F] 1) i
LRSI E G, 25 W5 LRI N I 7

PE . AL AL BERR AL EE, 2SS4
T, B2, Bmant EZK & AILIRELL I
Bmant X BmNPV 3458 52 il i 45/ A WL A .
RILRGSHTT Bmant 7€ BmNPV Bl it p i)
BERHE L) S A1 Bmhsp60 2h[m] % BmNPV 145
PIPEIOLE, S BR AT AT IR 22 AT AR BLAE
PR T —E AR , R Id0 h R AEHUi
WFFEERHE T3 bR SR AR S A

L AR
11 e
1.1.1 4RI EE: K a0PE4M R BmN-SWU1
1 BmMNPV (VAAP™-EGFP)Ji £ i 48 i 2 [H 4 A4 )
o P RN SR A AR,
112 BFIFALES: TCL00 EE HL 4 ks 5% 3 (US
Biological); M AR 4 1L (Gibco) 5 45 Fh B il #4: 4
VIW . 3% $20F . DNA Marker, Protein Marker 5543
FHEY ARG A H TaKaRa 23 A ; B R
T Omega A+l ; Fokif o & (2x4);
16 °C i 4% {X (Eppendorf) ; ¥ =\ 40 fig %
(BACMAN); 15 i fil 4% (Olympus).
12 Bkt

A2 A plZIVS-His F 258 4%, f 2l plZ-ANTHA
M plZ-HSP60™ #k ik, it NCBI (https:/
www.ncbi.nlm.nih.gov/)## 2 BRI 750, BT
BLEIG1H, LI ZE cDNA NBEHIEFT PCR § 33k
% Bmant 1 Bmhsp60 HE[A 4= K JF il [ 52 HE (open
reading frame, ORF), Jf-i1d AN A4 BEY) 3% 42 2
pIZ/IV5-His z5#%, MPIEHGE, PEATHYe . At
FERTHR S 1R 1 B .
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Table 1.

PCR primer information

Primer Sequence (5'—3")

BmHSP60™9-BamH I/F

CGCGGATCCATGGACTACAAAGACGATGACGACAAGTTGCGTCTACCTCGTGTT

BmHSP607%9-Not I/R
ACCA
BmANT™-Kpn I/F

ATAAGAATGCGGCCGCTCACTTGTCGTCATCGTCTTTGTAGTCCATCATGCCTCCCAT

GGGGTACCATGTACCCATACGACGTCCCAGACTACGCTTCGAACCTC

GCCGA
BmMANT™-Spe I/R: GGACTAGTGGCGTAGTCGGGCACGTCGTAGGGGTACAGGACCTTCTT
GATCTCAT
RT-BmANT/F CGGCGGTGTTGACAAGAAGA
RT-BmANT/R CGAAGTATGAGGCACGGTAGAT
RT-BmHSP60/F ACAATGGGTCCAAAAGGTAGAA
RT-BmHSP60/R CGTGTCCCCGTTAGCAGAT
Sw22934/F: TTCGTACTGCTCTTCTCGT
Sw22934/R: CAAAGTTGATAGCAATTCCCT
gp4l/F CCTATTCTGTGCTGGTGGTGG
gp41/R ATGTTGATGTGCGGAAAGC

The restriction enzyme sites are marked in bold, the underline represents the fusion tag.

1.3 s FE s gy

1EAE K RERG BmN-SWUL 20 it 3% 3536
A 3 mL &4 10%J6 4 I3 A9 TCL100 355 %E, X
BT 27 °C FREN T AMA SR, 72 h Bk 13K
R CUANMAETE 80% A AT I, WS A KSR
5, A R ICHUES IR B R B I R SR A R R
B, Blb AR JCPUs SR

24 LA SR, 4% AR 0.8 pg Bkr ¢ 2 L
B 0 100 pL EPiE R IR G, R R KA
AR OV HR R R TR A) 50 IR A2 AT, i 30 min,
SRIGTR B AL s L), 24 FLARBFLINA
ks 0.5 ngo 55U fe, M E TR 27 °C fHiR %
Fio HigE 8-12h i, PR SRR
10%J15 4 I3 19 58 4 15 3 5k, 4kekh o 48 h 5 AP
AT T — bR,
14 HHER PCR (QRT-PCR)

KL BmN-SWUL 4155 RNA fdi

actamicro@im.ac.cn

TRIzol Reagent (Invitrogen)$2 5, {ii i iz 4% 1571
fi(Promega) 5 i cDNA, LU 11T,

F71-20 °C 5 o ATEHE DL M A RIE S : 5L
iTaqg™ Universal SYBR® Green Supermix (Bio-Rad)
EHRAF, 5 pl dH,0, 0.2 pL Primer F/R, 1 plL

cDNA #iti , IE AL, Bl R ER 3
W BB 1 SO P ) 1% [W] 7 B PCR Az 4 °C
3000xg 5.0> 3 min J&, BUETEE T PCRALH, X
MR 95°C 10 min; 95°C5s, 60°C30s,
HEHR 40 ¥, 65 °C L 0.5 °C £} 5 s BEHK E
95 °C., URmHEMMIFEELHN T 4A (R 5.
sW22934) NS FE A, MIXTE R PCR % Ab B]
27T k. ABFSEATRIS I L 1,

i e DNA $5 DUBUI B SR FH 48 00 € 7%, i
5 Y 20 AL 05 R Wizard® Genomic DNA
Purification Kit (Promega) iz 7| & $& B 41 i i
DNA, HARIES G GUuil . DUREE RN
GP41 1ERERBIY, BRI 4] DNA 1
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N, KA IR E B PCR K R M4 BEf 74 4F
E LRI, AR AR Y T bR o 2T R
H DR 24 DU,
1.5 Western blotting
YL AR N A3t IR MR 2] BmN-SWUL 4 Jifg
48 h J&i, B BmMNPV A [a] st ] J Y S 4 i .
B 100 pL (14 1P 224 i (55 2 1 I 1 57 PMSF)
7K FEE 4 °C Z44# 30 min, 14000xg &5.0> 10 min &
2= b3, SN 20 uL 4 5xSDS FAEZE i, koK
5 10 min, = i 14000xg &.0> 10 min 5 Western
blotting 73471, % 4% 5 %] PVDF I L, 5%
Bk B 1 h, —Hi53 %I a-VP39 1 a-Tubulin
78 1 h, FHl TBST Pl 5 minx6 ¥k, —Hi AN
RIRFPUAEIEE 1 h, H TBST % 5 minx6 X ;
FBCEF iy ECL B (I 51 7E PVDF i |, it
B2 5 min; 7£ Bio-Rad k2% & Y6 AR AL AL
B,
1.6 WiN4HML 5T
WGy BmNPV 5 AS [ B[] %) 240 B FHAS W 7
BRWCN, #EAK B, e vk
WG VR AR5 2 min, REHIREVER, R
AN MR PR IE 5 ming B R 20 R
J7-Fi A [F] 5 B R Y AR o0, IR, JRHE
SRUE

2 HERMQM

2.1 Bmant ERERF XML E
J T Y EFK S Bmant L INRERE, AWF

FUH Sent SMART #44:(http://smart.embl-heidelberg.

de/smart/save_user_preferences.pl) Tl T 1% & [ %)
SERIERAE, A4S R 2R BmANT EHAE 3
AERIRRIRATBL, R AAEZRIE A () 1-A).

X — SR AT Lo A I e A 45 R — B, R
BMANT J& — N2 hifK 8 1. JEHT & 4k B
BmMANT fEZ7E BmNPV &Ll F2 A1 BmHSP60 A
HAE, AWESE R T # & Bmant JE[K 15+ Bmhsp60
B B HARMEFARLE, FRATE S50 47 T Bmant 3
KI7E BmN-SWUL 4 fifJ& 4t BmNPV J5 5% 58K
Ak, 55 R Bmant 2K 7E BmNPV J& 445 6 h
THR TR, —BUFEE] 72 h #YERFAE— 4
R IR, U BmNPV (22U RENS &40
il Bmant 3 [H 4% 5% (& 1-B).

2.2 BMANT #lymaE5E &

BT HE—H0 81 Bmant FL[K %] BmNPV 34%E
SRR, ABEY B SETES & BmN-SWUL 4]
i ik Bmant L[5, %€ it PCR 25 IRt ik
Bmant ERAGZH, Bmant BN B2 FiE Rk (E
2-A), &Y BmMNPV 0, 12, 24, 48h )5, #ZBUR
[F] Zb BEAE i 1 DNA 48 %] 7 5, BMNPV DNA #% D1

(A)

(B) &

R v
[ - - =
1

o
o

0 6

12 24 48 60 72
t/h

Relative expression level of BmANT

B 1. Bmant ERRIEHFMELEE

Figure 1. The expression characterization of Bmant
gene. A: lllustrative diagram of BmANT structure
prediction; B: Analysis of Bmant gene expression
characteristics after BmNPV infection.
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Figure 2.

Bmant gene inhibits viral proliferation replication. A: Overexpression analysis of Bmant gene; B:

Antiviral analysis of BmMANT by BmNPV DNA replication abundance. Statistically significant differences:
**. P<0.01; C: Antiviral analysis of BmANT by Western blotting.

B M onid #235 Bmant FER40M, £EATR )
SRR (7] 1 35 ELA A R BRI VE I (B 2-B). A T
P24l BmANT 2 (% BmNPV (4l
VERT, FATTHR BT AN RIS 1] A5 74 26 IR i, Western
blotting 225 F BoR, 1t Fik Bmant H )5
BmNPV ZE [ 15 B B Z 24|, 7E/%Ye 48 hours
post-infection (h p.i.) A BEA 2] K& VP39 H 13
ik, WXTHRALTE 24 h p.i st RERI B AR VP39 &
8k (E 2-C). L 455 R Bmant JEE & —>
PO a1, BENS 5 30 0 25 1 381
2.3 BmMANT Fl BmHSP60 B R H5Hi/EF
SERTAFZE /N B UE B AT IR 5 LEF-11 8
g BeHi s £ 4N ATPase ik BmATAD3A i
BmHSP60 fieifF [ Bp3s il ; [, FeATik—
ok e DL E M Bk R i T
BmHSP60 e 7E BmMNPV 2L #2 4 F1 BmANT
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FIEAEFAEL, 5 T %5 BmANT Fil BmHSP60 41 5.
YERJEE BmNPV YERIROLET, ABFFEHE— 5
¥r 7 Bmant #il Bmhsp60 JERAHE XL FR,
1% Bmant JE K J5 kil Bmhsp60 J K] it s /K S8
fb, 255 EoRid#k Bmant JE N5 AEGS B &
Bmhsp60 FE A (125 (K 3-A). R FAT8r 1
F1k Bmhsp60 KE[HIXT Bmant H:HFE 5K E B 5
Wi, 2% 5 R R ik # ik Bmhsp60 LKt AEf% i 241
il Bmant JE[H ) FRIE (K 3-B). LI 45 EH
Bmant Fl1 Bmhsp60 & PX GE &% AH EL A il %y 55 Rl 3%
ik, HAMERPMER.
2.4 BMANT ] BmHSP60 XF BmNPV 1458 5 i
HIfEHEE A

JERTAFSE A BmHSP60 AEMS 1L UG H 18 7l
P, BmANT Ml agst s 2 ., BESK Bmant
1 Bmhsp60 & HA M EHEHIE R, ABAILIRE
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(A)
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Figure 3. Transcriptional regulation analysis of Bmant and Bmhsp60 gene. A: The transcriptional regulation
analysis of Bmhsp60 by Bmant gene; B: The transcriptional regulation analysis of Bmhsp60 by Bmant gene.

Statistically significant differences: **: P<0.01.

DA E S BT BmNPV 1R SUEAmme? b T
¥ UF Bmant 1 Bmhsp60 3 K L[] % BmNPV (11
M, AR 2500 7 3R 5 Y E X BmNPV
g A s, AR b B, B
35 Bmant LR REMSANE] BmMNPV (34 5E , &
48 h J7 ,BmNPV &L ] 24.68%[% k3] 19.09%;
T B 1 2 1k Bmhsp60 Jik X A i 1 g 5 16
YL 48 h J5, BmNPV YL 24.68%3 = 5
27.07%; LFEFEYLSE, BmNPV YR I 24.68%
REARE] 20.57%, K01 T BmNPV #5185
il (& 4-A). EGFP BHPEANMIE G453 BR AR
[Fi F SR g ik ) i 25 ELA o 3 22 57 (K 4-B)

dE— A1 i BmNPV DNA #% D1 F0
Western blotting 434t Bmant 1 Bmhsp60 3k X [a] i
1 FIRXT BmNPV 1458 2 i VR < ik DNA 43
Hrédi R 78 BmANT 41| BmHSP60 % BmNPV [
PR HEAE A, 7 Bmant J [5] 52 3235 1 41 i 7 Bmhsp60
i R AR AN B2 i s 7444 B 42 7 (1] 4-C) . Western
blotting 7347 .7k BMANT #ijii] BmHSP60 X% &
AAEHEFE T, 3R k5 VP39 IRk R tL
xif BRI B A2 B (8] 4-D). 454 FRZER, K9

Bmant LK GEALANH Bmhsp60 JLHFE %, i
il BmNPV B4 il ; i Bmhsp60 FEE GBI 171
A Bmant K5k, (R 5 S R A
o7 S TR R AN

3 it
BMNPV J&Xf 5 A 1 3 fs ™ E R R —

AT BRI 2 AT 32 20 MAH AR FH AL T, R
PR AL R TR T B A B S |
B, AR RE A 5 A AR FR A 5T = A HE IR
FREEI 0 £ AN DNA #0502 | 16 - 40 i a3
BHA . CHIME FE AR, ARETE F A (E S
LA S5 A A M A e T S O =K, R e
il R EASNE =S T B 8 e N o
R BE B FEE 20 e A F A B IS AT
ARXF AL, A5 E i % e R AR
BmHSP60 F1 H AH H. 1 F & 11 BmANT 4 4%
BmNPV HEFEAE ML, %8 T REAS I BmNPV
WREERIMEE, ik TR 5 2 hg
AR A TS
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(A) p Mock BmANT BmHSP60 BmANT&BmHSP60
NS-0 h/P1 NS-0 h/P1 Hsp60-0 h/P1 Hsp60-0 h/P1
13 15 108 11
12f 160
~ = N 08 F
208 = = 120F 3
< Z 08 g =06
z g 2 z 0Oh
2 2 O 80F E} 04
S o4l Mo M2l O M2-T M2-2 Mo ool &Y M2-1 M2-2
99.93% } \0.07% : 997% | | 001% W0F 9953 | 0474 02 99.57% ) ko.oz%
. ) I
100100 10° 1009 100 100 10° 1009 100 100 10* 1009 00 100 10¢ 1000
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NS-24 h/P1 ANT-24 h/P1 Hsp60-24 h/P1 Hsp60+ANT-24 h/P1
560 529 115 171
. 400 | 400§ 80 F 120
2| E, 2300 f z -
3 3 300 =] 5 60 F =}
S|S E 3 g% 24 h
200 | M2-1 M22| ©200F M2T [ M2-2 40 F M b M2-1 M2-2
0, 0, ~ - 0, 0,
of  8503% J 14.95% 100 93 4Gj 6.53% ot 82_890/[ S og 40 F  9269% j \731/0
0 o PN R A
00 100 10° 1057 00 100 10 1009 100 100 10* 1059 00 10 10t 100
FITC-A FITC-A FITC-A FITC-A
20 550 ANT-48 h/P1 175, Hsp60-48 h/P1 457, FISPGO+ANT-48 /P
400 |
600 120 300
= 200 F E g
2400 H 8 0 2200 48h
© M2 T [ TM2-2 ©200¢ MET .o © M2-T M2-2
200 75‘18%} 4,68% Lok 40 72_56‘,/} d;q% 100 79,23/oj 57%)
0 0 0 , 0
100 100 10° 1009 100100 10° 1009 i 100 10¢ 1009 100 100 10 1000
FITC-A FITC-A FITC-A FITC-A
EGFP
200 r, =%
40 8 Mock . o @ Mock
@8 BmANT =
N BmHSP60 ok 8 @8 BmANT
=~ m =1
2 30 (" o enmiispgy £ 159 Tmm BmHSP60
= L
o m R 5 BmATN&BmHSP60
! — I < 100} 2
= < X%
172}
o *k Z
£ a
& 10 5> 50
5 T B
=
3 E
0 ~ 0
0 24 48 0 24 48 72
th t'h
(D) Mock BmANT BmHSP60 BmANT&BmMHSP60
24 48 72 24 48 72 24 48 72 24 48 72 hp.i.
,..“ a-VP39
S S - Tubulin

[El 4. BmANT #I#| BmHSP60 Ry Ih&E
Figure 4. BmANT inhibits the function of BmHSP60. A: Flow cytometry analysis of Bmant, Bmhsp60 gene and
co-overexpression on viral replication; B: Statistical analysis of flow cytometry analysis; C: DNA replication
analysis of Bmant, Bmhsp60 gene and co-overexpression on viral replication: D: Western blotting analysis of Bmant,
Bmhsp60 gene and co-overexpression on viral replication. Statistically significant differences. **: P<0.01.
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ANT 2B AEE N — A, ©
AL AR ATP FEZRLIR N I A4 i 5T ADP
L 253 Tk i fL &2 5 9 (permeability
transition pore complex, PTPC)RIEIL, Feidkhi
PRy, M ik 2 A PR T SR g R
FEREEE IE-2 ZE FIREAS A BmANT M EAEH, 25
BAPFFUEN BmANT BEAS 1] BmNPV HE 58 5L
(R 2), FeATHEDN BmANT 76 BmNPV JEt it
G K4 T AHE 2R, B % PRRSV E &
15 ANT #HEAEH BB G caspase-3 75 T4 if
JHT-, MM T3 PARP 034, AT S5 ATP ()7
A g 80P 454 BmANT HI BmHSP60 24k
KA, FATMEDN BmNPV 5175 F Bmant 3
KR (E 1-B), WIRESERT A RE T, BN
20 L T ATLAAS X A BRI BELIE S AR Y
WHTBZ—, TERZY M Ii R R A=
PRPEREE R A, TR e K e L
Fik T 4 R 4 P2 S 4 UE W AT RO A
LEF-11 fig % &) +F 75 3 40 it BmATAD3A i
BmHSP60 {2 i a5 i, 11 BmHSP60 i —
A RERE R BMANT A EAEADF R RS, Hi
FERS G #E LEF-11 F1 BmANT 2 (2 HA EHiEn
FHEAE R R SE i — 2D AT AR 2 R4 ATP
B ML A S

HSP60 1 M1 A ALK A o, FESR
SRR D AR b . B . D IR
SIRYLTE TR, 25 T XHRERIE RS, G
HIAFFE B Bmhsp60 7£ BmMNPV &L 5 s | i
Fik, HEW T BmHSP60 AEGSAL i BMNPV (11
B, 455 AHFSE & PR Bmhsp60 1 Bmant L 7615
FxE BmMNPV G HAH R R, IF
HIZE T BmHSP60 X5 B 1 4 1 52 i 2 4 i
f(& 3 1 4), BmHSP60 Fil BmANT n] g3t [q] i

BRI A I, JERTIE SR HIV RP AR
Bl FERRARIET, N RERIAE T ANT 551,
Bl HSP60 2K 1, dETmi il dpsg s, g & A
W5 IRl A i #38 Bmant 1 Bmhsp60 i K 58 % Ja 55
Bmhsp60 i K fie i 5 5 3 A A R 0, FRATTHE I
Bmhsp60 LK AT HESZ Bmant H:pHiE# (& 4)P),
BMANT REGZ I VDAC 2R P I 1 —i2,
Fa) LKL A PN LA 5 0 0 SE AR ), 4R e
F 4 s ADP/ATP %55z iy LhRe, s+ ok (AT
WA T H B P A A% 8 AR AR B BR AL, T AR 9T
15 BmANT, SEAIMA ANT 2R, 3
ATP/ADP %1z Z5 L, #EMAEE S BmNPV 155
A2 i 20,

BRI AE R E I, BMANT & — MR AR 2 A
EE, HAPOREEER, TR T 5 R A ik
R TENISE ; %4 Bmant F1 Bmhsp60 Jt K HA
FEAEHEEANE A, BmHSP60 F1 BmANT H[F
FHRERS I BmMNPV (13458 &2 11

2 % Wk
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transportase (BmANT)

Zhangi Dong™?, Yaming Jiang"?, Peng Chen?, Minhui Pan'?"

! State Key Laboratory of Silkworm Genome Biology, Southwest University, Chongging 400716, China
?Key Laboratory of Sericultural Biology and Genetic Breeding, Ministry of Agriculture, Southwest University, Chongging
400716, China

Abstract: [Objective] Bombyx mori nucleopolyhedrovirus (BmNPV) belongs to the family Baculoviridae. It
replicates and proliferates using its host cell’s energy metabolism. Bombyx mori ADP/ATP translocase (BmANT) is
a transporter that interacts with the host energy metabolism factor, heat shock protein 60 (BmHSP60), during
BmNPV infection. To determine which of the functional characteristics of the Bmant gene affect the process of
BmNPV infection, we here analyze the mechanism by which the baculovirus hijacks host cytokines to promote
viral proliferation and replication. [Methods] The structural characteristics of the Bmant gene were predicted, and
gRT-PCR was performed to analyze the changes in the Bmant gene after BmNPV infection. The effect of this gene
on viral DNA replication and viral protein expression was analyzed using overexpression of the Bmant gene. We
further analyzed the relationship between the Bmant and Bmhsp60 genes in transcriptional regulation. The
mechanism by which Bmant and Bmhsp60 regulates the proliferation and replication of BmNPV was identified
using flow cytometry and Western blotting analysis. [Results] SMART software predicted that BmANT protein
contained three mitochondrial vector domains, and the Bmant gene down-regulated expression 24 h after BmNPV
infection. Overexpression of the Bmant gene significantly inhibited BmNPV DNA replication and VP39 protein
expression. QRT-PCR analysis showed the Bmant and Bmhsp60 genes to have mutual antagonism and to be capable
of inhibiting each other’s transcription. Co-transfection analysis of the Bmant and Bmhsp60 genes showed that the
Bmant gene can significantly inhibit the action of the Bmhsp60 gene and ultimately inhibit the proliferation and
replication of BmNPV. [Conclusion] The results indicated that the Bmant gene is a mitochondrial carrier protein
with significant antiviral activity that is capable of down-regulating the expression of Bmhsp60 and inhibiting
BmNPV proliferation and replication.
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