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HE: [ HAY ] sopEmH 57k i (Spodoptera frugiperda) Vtal K[, ¥l Vtal 758 T d o kA% £ fa 14
J3 #% (Autographa californica multiple nucleopolyhedrovirus, AcMNPV)& il H Ve, [ i | R G:
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FEBRET % QL 1y SI9 A 38 o AorFoOE AN T A, BRCHES 1 NE5E 2 4> MIT 45 k50 2 P K
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LacZ Fil GUSHR G I E MR IE . [ 4518 ] Vtal AIRES SR EE ACMNPV T Bk A9 21 25 F/ak 1
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B AR 2R RED ) WA R, AR
YifeH ESCRT-IIL & &1 Vps2. Vps20. Vps24,
Vps32, Vpsd6, Vps60 FEZA IR, HANG
JESUZ AR B D RE), 7E ESCRT R4 H, Vpsd J&
ATP [l , HAG /K fi# ESCRT-IIT 4 A5 A o HL2H 401
IF B DIEES, AR R, Vpsd HYE
it Vtal(Vps twenty associated 1)[7_1010

R R, BEEE Vial 5% N-3ihd 2 4~ MIT
(microtubule-interacting and transport domain)%5#%
5 C-¥i# VSL (Vtal/SBP-1/LIPS)4E My dak , Horr,
VSL Z5H38 5 Vpsd C-3fi iy B A & 45 45 1M Vtal N-
5 ) MIT 5 4438 5 ESCRT-TIT £H 43 Vps46 Fl Vps60
gE 10 B8 R B, AE Vpsd6 5 Vps60 NETERT,
Vtal Xf Vps4 BYH0ERE I #5524 Vps46 5 Vps60
5 Vtal B MIT 53565, Vial X Vpsd 193
T BE T 0 2 s

B HUFP RO 75— 2% DNA 25 a5 , FE0UE
PRI T RN 80-180 kb FEATIRIG 7 4 il 1
e, RIS MBS SR
PR B (occlusion-derived virus, ODV)AH 2f 71
J5 2 (budded virus, BV). B H O IRBOGEET5 YL
aYE, HERBPHEEIRELAET, 2R3
f IRt ODV ; ODV Ji ki 728 i b i il 2 st
IR b R A . BV TEAS [ ZH 2L s s i 8
FERI A Z I HEA I BT, BT IZRAE
FE AT IR BE A T AE AR SO A% 2 A EE
(AcMNPWV)!M 58 & B, T4 76 2 41l ESCRT-I,
ESCRT-III 5, Vps4 1335 i 520 ACMNPV i 2F
S BE I A AT B ) HE 2R R

ASCE I e RE R 5T M (Spodoptera. frugiperda)
Vtal JE[H, SR Tz N-smdefd iy 2 4> MIT
GEREL, MEET Vial RHRRRILTR . ¥)
AT Vial RHSEAEIRY Vps4 ¢ ESCRT-III
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WAL Vpsd6 5 Vps60 MIAHTEAERT, LA BRR 3Rk
Vtal K LSRN AcCMNPV  HE ZE 705 25 52 il 1Y
SN, H3B7RTE £ ESCRT & A A Ao S
YU HLIE B LAl

L R

11 M
111 4MES59RTE: B sTRORAniL SO I A LR
RIFFEYIELLE(ATCC); SOP 4ifif R (%
Orgyia pseudotsugata multiple nucleopolyhedrovirus
GP64 EHN)5E gp6d FH A AcMNPV Jji 2
LacZGUS-gp64*° (it 153 [H LacZ 5 GUSHI A4
S ACMNPV IR iel A iI3E R p6.9 1
B T4 ) R 9 5 HEA R K% Gary Blissard (4%
HE PIRRATE 28 °C HEFR, BiFRIENEA
10% FBS (Gibco)#J TNMFH (Sigma-Aldrich).
112 WHRSFRL: KW (Escherichia coli)
DH5a i H TaKaRa 23 r) , pIEnGFP 553 F mCherry
(4 B4 5 S A 3 3K SR AR 52 65 5 A 1T
AcMNPV gp64 ik Fk: pBieGP64 M1 Gary Blissard
PP
113 B§. Pk SiAM&: T4 DNA HEHEEGHIR
il N VI BamH 1, EcoR 114 H Promega 23 A,
ExTaq polymerase W4 | TaKaRa /A # ., GFP .
c-Myc-tag, HA-tag, GP64 B glEHTIA s> 5]14 H
GenScript, Abbkine 5 Santa Cruz A H], §fPEBEER
bR IC I EHT R 1gG 5 NBT/BCIP 2R 55 £ 1
H Promega 3 ) .
12 PCR B|#j#it

R Al B 3t ST 7k BST %58l 121 (http://bioweb.
ensam.inra.fr/spodobase) ' I #B 4> Vtal J¥ 411t
PCR 51¥I(5& 1), 51¥IH Invitrogen /A Rl o
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+* 1. EMEEE vial ik MIT £44iEH PCR 5149551

Table 1. Primer sequences for PCR amplification of S. frugiperda Vtal and the MIT domain-deleted constructs
Primer Sequence (5'=3") Construct
VtalBF AATGGATCCATGTCTGTGAATATACCTGAGT Vtal
VtalER AATGAATTCTCAAGCAGGATCACGGCCTGTT
dMITIF AATGGATCCAATGAAGCAATTACTAATGAAGT dMIT1
dMIT2F TATCGAGAACCAGGACCAATGCAGTCAGAA dMIT2
dMIT2R TGGTCCTGGTTCTCGATACGTTTTCTTAGCT

1.3 Vtal B TR K AR

WA IS 1Y ST9 4R ] RNAiso plus Trizol
(TaKaRa) 17 & RNA #2544 8 RNA LA PCR™
(AMV) S e 53158050 J7 1 (TaKaRa) 1T cDNA 5 i .
KM PCR K #EE PCR J5 ksl velE Vial Bk K
Mtk Vial N-3i MIT1 8% MIT2 fO5E 2825 14
PCR JZ i {A % (50uL)fufh cDNA 5 puL. Ex Taq
polymerase 0.25 pL. 10x Ex Taq buffer 5 uL., dNTP
(1x107° mol/L) 4 pL. . FF514(5%107° mol/L)
% 4 uL. ddH,0 27.75 uL. KRR 94 °C
3 min; 94 °C 30 s, 52 °C 1 min, 72 °C 1 min,
30 MMEH; 72 °C 10 min, PCR F=#14 1%Bi A5
B HL Yk 24k 5, ] BamH 15 EcoR 1 ] 3f3%
23] plEnGFP #{k , 4 i kifm 4 4 GFP-
VtalpBlue ., GFP-dMIT1pBlue. GFP-dMIT2pBlue
R A TAY) TR B A FRA A
14 Vtal RHEHEBEKRE

K CaPO, ULTETE™, K¢ GFPpBlue®™ | GFP-
VtalpBlue ., GFP-dMIT1pBlue. GFP-dMIT2pBlue
JERL(ES 2 pg) sl Y SO 4. 7EF: Y45 36 h,
We4E A0 I 0.1% Triton X-100 ZLfi# % (0.1%
Triton X-100, 0.05 mol/L Tris-Cl, 0.15 mol/L i
NaCl. protease inhibitor cocktail (Roche), pH 8.0)
4%, 4T SDS-PAGE. BiJ5, ¥ AAFEM L EN

% PVDF JEMillipore), I GFP Hui&FmsIE w1
BEPRICAY-FPU R 1gG A o
15 XM FRIAEAM T

KA BamH 1 5 EcoR 1 i#]] GFP-VtalpBlue .
GFP-dMIT1pBlue. GFP-dMIT2pBlue [ [B]1i
Vtal, dMIT1 B¢ dMIT2 JBt, 5 H k505 5T
mCherry PJAUF-9¢ ) H AMbimolecular fluorescence
complementation, BiFC)Z#&iA#/A Nm-HApBlue 1§,
Cm-MycpBlue iE#", [fi)5, ¥ Nm-VtalpBlue.
Nm-dMIT1pBlue . Nm-dMIT2pBlue . Cm-VtalpBlue.
Cm-dMIT1pBlue, Cm-dMIT2pBlue 43415 c-Myc-tag
55 HA-tag 25 Vps4-NmpBlue . Vps46-NmpBlue ,
Vps60-NmpBlue . Vps4-CmpBlue ., Vps46-CmpBlue .
Vps60-CmpBlue® 41 455 4 SO 4l (12 FLEF IR,
2x10° AMLAL, BABRL 2 pg, BABORLALA
e 4 REFRAL) AERE LT 36 h AR h— 41 4 i
A c-Myc-tag 55 HA-tag PUiAIEST Western blotting
iR S g e B p N | A &0 2 N 7 R T A
Bi T g HAN AL YL AN R4 I
1.6 ik Vtal RAREXF ACMNPV & il i

fE 12 LA AR (2x10° 4HAf/AL), R
BERRFSULIE K GP64 F ik ik pBieGP64 5
GFPpBue. GFP-VtalpBlue, GFP-dMITIpBlue I
GFP-dMIT2pBlue (% 2 pg)tL45 Y% SO 4iftg, B
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Xt HEZH A ALY pBieGP64 5 E231Q-GFPpBlue
JOR (AR G AR Y 3 AR R
fl)o EEYYE 12 h, $EFh LacZGUS-gp64™ i %
YL A MI(MOI=5 TCIDso)l h. Bfij5, F TNMFH
B PR BT UEANM — OO A BT RS TNMFH 1557
B, TR ERIRYL IS 24 h, WIBOE SR BV, 3000 g,
5 min B0 BRI SR TCIDs, J7 i, i SHOO7'P
AL E AcMNPV H ZF RUBGRE TR . [A)IN

Western blotting Kzl 4 i H1 GP64 5 Vtal H 1Ry
L5 6 h Hl 24 h, 73R CAE A IF A& A 2 mg/mL
LacZ Jic# Chlorophenol red-B-D-galactopyranoside
(CPRG, Roche Diagnostics GmbH)a{ GUS JIK#)

4-Nitrophenyl B-D-glucuronide (PNPG, Sigma-
Aldrich)fJ 0.5% NP-40 (PBS, pH 7.4)ZLf# 40 i1 f

£ 37 °C i 30 min, BfJ5, 7EREFRY A2
570 nm (CPRG)E{ 405 nm (PNPG)#J Wz Y {H .

2 HERFH

21 Vtal ZEKFI S

A PRI ST Ik SO ALY L RNA, 45
G sk 5 PCR ik4R1% T Vtal 3K (GenBank
BT MH054904), J34I TR, xS
FF i[5 2 HE (open reading frame, ORF)A 969 /M2
TR, Wi 322 NEIERR . AT A A
Mo PR, RASEEREN Vial & AP 5IHIE
278 20%, TR A5 AZN Vial [FJEE TS
RIEZN 50%; fEAFE S, Vtal [A]J8 8 H)
FeANFILTE 22 A0 K, 2058 40%-78%. L5 Hh IRy
BrRsl, fEmetk. RRA5 A2 vial FIJEE A
SR 5 H B RSP AEAE MIT1, MIT2 5 VSL 2544
(& 1),
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22 Vtal 58K MIT GiEsB ik pRE

K38 PCR FIES PCR ks Bk T 5
W TR Viad FE[H N-Sdihh i) MIT1 Al MIT2 4544
B, RASAARS 9 AMITL, dMIT2 (& 2-A). # N-
Uil G GFP 1) Vtal MIHIRAAGEI Z8 ok GEP-
VtalpBlue . GFP-dMIT1pBlue . GFP-dMIT2pBlue
Kkt Bk GFPpBlue 57 Sf9 ZHffl, Western
blotting 73 TR, KRG EMATE SO Ay
AHRIB(E 2-B). A2, 3Rk GFP #n%E1)
dMIT2 RAERE T2 30% SO 4l ity T IR Hy i
B I RDE 2 R RIE (] 2-C), HEM % 58 22 AR 1
FeAK ] REFZ WA T A 43 Bk B 5 & BB 4> ST9
AEIE &S
2.3 Vtal Kfitk MIT MR RS Vs,
Vps46 K Vps60 HIAHE VEF

HEAE WL o3 7 2 56 B AN AR (BIFC) I B, 4%
Vtal J R MIT 546358 i 5 A8 AR 43 31l 5 21 68,01
51 mCherry ) N-¥ig(Nm)ak C-¥i(Cm)fl-& FH8
HAr 515 Vpsd, Vpsd6 5 Vps60 ) BiFC FKikJi
Rgl 5L ge SI9 A, Wi 3 s, (Efn
36 h, R HA-tag 55 c-Myc-tag PLIARK I A& B4
AhSEATE SO AP A RIEWE 3-A, Hp
mCherry N-¥i @l & Vtal MBI MIT 454458 18 28 A8
&5 mCherry C-¥iffi Vpsd. Vpsd6. I Vps60
MFRIBGIRAK BIR) . TEHFEY: Cm-VtalpBlue 5
Vps4-NmpBlue . VPS46-NmpBlue B Vps60-
NmpBlue 4145 1 SO 21 il Fh AL 2 2 12%-20%1H
el (E 3-B, C). tHEbE, 7EItikge
Cm-dMIT1pBlue 5 Vps4-NmpBlue f¥) SO 4 fifi
IUAETEL] 3% LIPS EHML, TAEH Y Cm-
dMIT1pBlue 5 Vps46-NmpBlue 5§ Vps60-NmpBlue
DL R 5 Cm-dMIT2pBlue 5 Vps4-NmpBlue .



PN S | RZEPEAR, 2019, 59(2) 251

H. sapiens DSK- “PECRK* RO BIALINQLGD———————————— . 76
S. frugiperda KKIPEETK- 75
B. mori : B TISHVD—————————— 74
A. mellifera : MR TTICELYD— 75
D. melanogaster: { AIQ BBV QY AR ——————————— T2
T castaneum  : ——MGFEPVIEPVIREHIAEVIEWVEDEEES]H) TVAYSHMUAINACAS ANISH T PGKKPPEVSNLIE AR B8 T TISHHD——————————— 74
A. pisum KESKDAKMF SLMDWLEKRS 73
P. corporis : ——MMQEILLLFIGYFS——————— IGSS— 56
S. cerevisiae P 78
H. sapiens : LENYALKMFIBYADNED RIS SIKNM [ / d ( / [ LK ;163
S. frugiperda : AQAHLENYALKLF’Y { AISMINAT / i KYAKWKAZY THNCEKNGETP| /. ey
B. mori : AQAHI,ENYAI,KI,FHY DINQDRISAN Y GKNVVELEY ([} [\YA]\WKA"\ THNCEKNGETP\/SE () |
A. mellifera : W d KNIV# : 162
D. melanogaster: { d KN\ VK F&S (FAK ¢ 159
T’ castaneum ;161
A. pisum 160
P. corporis 143
S. cerevisiae 169
MIT2
H. sapiens : AGEVGIEED NDIEEN : 178
S. frugiperda - (QSEQGDENAEQPTSDGLP APAPAPAPGP : 194
B. mori : QSEDD-QGNAGMSSGN QEAPS- : 185
A. mellifera : POYIQE NNEKTN : 174
D. melanogaster : “LPDDDDEAELEGENANAS ADTSPED : 187
T castaneum  : SEGPDDHLKNV IDVSKGE : 179
A. pisum : PEEPNTESGQIG FNFPNQG : 179
P. corporis : PEXLNDDENFDE PSSSSSN : 162
S. cerevisiae : DEKTLDYADFADDSEEIKDED VDHQTSD : 197
H. sapiens : BDAGAASLPTQPTQPSSSSTYDPSNMP———————————————— . 243
S. frugiperda . TILPQVPGFTTVTPATPPVAPSSENSFL . 258
B. mori : —PPQPTDFTSNPPETPPIAPTSENSSL 247
A. mellifera : FINKNIE-—EDSATEAKEEDTLNTEDLVV 230
D. melanogaster: AAGAAAPAPYQPEPDSQPPAPSSPTTSG 254
T castaneum : DIPASQNTLLISPRPYRDFPTHVGYNPPT : 242
A. pisum : EDIQQPTDNCAPLT—PTKHTYED———————— : 234
P. corporis : VPPKPQYPTPPSPTDNSGAGSSGLPYP : 230
S. cerevisiae . LENNNNDKVEGLAPKDQTTSYEPVDEVP 269
H. sapiens : QTIPAIDPALENTISQGDVI QKYCKYAESALAYIRDV) / . 307
S. frugiperda LQPEPTPTNLYGDNR— TAQUES DA AL W (ol | NN BLL : 322
B. mori : PQPPQPTTFHSDT—TNLPT|FIB5DARI GG NI 4Oy SSEAINY ) D)} BLL : 311
A. mellifera 1 286
D. melanogaster : PATAATIYQPIVPVAG——VQINNDAL T TEAICCOISE: GRYNINY O DY . 316
T’ castaneum : 292
A. pisum { . ;285
P. corporis : ILDFTKPEAAESLTKKVSPTTGVQIEREDAN T/ AN E0IN]: f: Y DDM {/ ¢ 299
S. cerevisiae : EPAAAEHKSYTKDELTKIMDRASKIEQ TN AISE: TNY: A {/ : 330

1. RH. B85 A% Vtal FIREBENSEERFF X 7547
Figure 1. Amino acid sequence alignment of Vtal homologs from insects, yeast and humans. The predicted MIT1,
MIT2 and VSL domains are underlined. MIT, microtubule-interacting and transport domain; VSL,
Vtal/SBP-1/LIP5. The amino acid sequences used were from Homo sapiens (GenBank accession No. NP057569),
Spodoptera frugiperda (MH054904), Bombyx mori (NP001040410), Apis mellifera (XP001123063), Drosophila
melanogaster (NP647640), Tribolium castaneum (XP970311), Acyrthosiphon pisum (NP001191949), Pediculus
humanus corporis (XP002423438) and Saccharomyces cerevisiae ( NP013282).
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Figure 2.

Transient expression of GFP-tagged Vtal and its MIT domains-deleted constructs in Sf9 cells. A:

diagram representation of domain structure and GFP fusions of Vtal and its N-terminal MIT domains-deleted
constructs. MIT, microtubule-interacting and transport domain; VSL, Vtal/SBP-1/LIP5. B: Western blotting
analysis of transiently expressed GFP-Vtal fusion proteins in Sf9 cells by using an anti-GFP monoclonal antibody.

C: morphology of Sf9 cells transfected with the plasmids expressing GPF-tagged Vtal and its mutation constructs.

The spindle cells in which expressing GFP-dMIT2 were indicated with black arrows. Bar, 50 pm.

Vps46-NmpBlue 5 Vps60-NmpBlue 214 SO ZH
H P R WAL R mCherry £L{65¢ (8 3-B, C). £
ALY Nm-VtalpBlue, Nm-dMIT1pBlue &, Nm-
dMIT2pBlue 5 Vps4-CmpBlue, Vps46-CmpBlue
8¢ Vps60-CmpBlue 21411 SO iffirf, FRATIE
IR A EAE IR (G R AR BR). i, A
HEMBRZR MITT B MIT2 2543808 Z 0 T Vial
RANAE] Vpsd. Vpsd6 K Vps60 [ EAE

24 BREPRIXGUR MIT S50 Vial 22844
ACMNPV & il F 51

N THIHEARSE Vtal 285 S5FFIR%EE Ac MNPV
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YA G, FRATT R G 2 Bl O A M S s VB i
61k Vtal AKX AcMNPV &2 il (20 . %
JEF] ST9 40 I L YRR LR 70%, LG Vial
B R R BRI RIK TR S GP64 K ik FikL
(GP64 Sy 8 HH ZE BT b 751, Wi 1k GP64
A DARMEG 5 ) ZF BT 75 2410 GP64) /3 AT BEHf
TR PR R TRk A ML e Rk Vil B
A GPo4 1) SO 4. fEILFE L 120 /5,
Bl gp64 H: K i AcMNPV %55 LacZGUS-gp64*°
L SI9 A, Gl 4 PR, TERGEERULS 24 h,

Western blotting 4T R IR I Al GPo64
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Figure 3.

(B)

Cm-Vtal Cm-dMITI  Cm-dMIT2

TRE Vpsd, Vpsa6 & Vps60 HIHEE1ER

Vps46-Nm Vps4-Nm

Vps60-Nm

BiFC analysis of the interactions of Vtal and its mutation constructs with Vps4, Vps46 and Vps60. A

pair of BiFC plasmids: one expressing Cm-Myc fused Vtal or its mutation constructs, and the other expressing
HA-Nm-tagged Vps4, Vps46 or Vps60, were used to co-transfect Sf9 cells. At 36 h post-transfection, the
expression of each construct in co-transfected Sf9 cells was analyzed by Western blotting with anti-HA (for
Nm-tagged Vps4, Vps46 and Vps60) or anti-Myc (for Cm-tagged Vtal and its mutation constructs) antibodies (A)
and the cells were examined for red fluorescence complementation by epifluorescence microscopy (B). C: the
percentage of mCherry red fluorescence-positive cells in five fields was estimated. Error bars represent the standard

deviations from the mean of three replicates.

5 Vtal s R FRIE AT RLUE 4-A) . BE
2k GFP FRE5H) Vpsd 251K E231Q (E231Q-
GFP)5 B4 Jf 355 5% 11 o Jg e M w5 0 - 1 7™
AR TR, MHELE, BERTRIE Vial XSG
ACMNPV W7 A A B 520, SR, BRIk
B MIT 54938019 Vtal 878K dMIT1 8 dMIT2
YR EURYNE ACMNPYV H ZEAY 3 7 1 3% T %
(1 4-B) Ky 1 it —2543 47 Vital S€7E 1A% AcMNPV
Sl sZm, RATEL bR 5L 555 I
7 LacZGUS-gp64*° &L J5 6 h 15 24 h 43 K& S£9
I LacZ A1 GUS T6PE. &l 5 s, 53

2 AT BT S5 RIS, Rt 2635 Vpsd 781K
E231Q (E231Q-GFP)iii il 1 ik e 7. | w1 B Bt 41
5L LacZ Fl GUS IR IA 4 TR, FUAL =
LacZ 8¢ GUS HJi& PE7EBRRT #ik GFP #7285/ Vtal
ﬁ@%ﬁ% MIT S5 #4558 1A 1) S19 éﬂﬁlﬂﬂﬂlj'ﬁxffﬁﬁ(%%

ik GFP)—3(, fa/niee &t A Be . X
S5 RN R YGRS KRB MIT 5850 Vial
%@Wﬂaﬁﬁﬁk&&i% SRR B E
M), T o R 8 13X 4P 5 A2 A K e e P i 1 ™ St 1Y)
S Al fERE /R Vial ?a/ﬁles%ﬂm TIREERL T R 4%
/B 2RI
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: Vtal Vpsd

Bl 4. BERTERIA Vital RERKE MIT S5MEIH0SR AR ACMNPY 5 B S~ 4 R RN

Figure 4. Effects of transient expression of Vtal and its MIT domain-deleted constructs on the production of
infectious budded virions of AcMNPV. Sf9 cells were co-transfected with two plasmids expressing GP64 and either
GFP-tagged Vtal, dMIT1, dMIT2, or GFP. At 12 h post-transfection, Sf9 cells were infected with the
gp64-knockout virus (LacZGUS-gp64“°, MOI=5). At 24 h post-infection, the expression of GP64 and GFP-tagged
Vtal and its mutation constructs was examined by Western blotting analysis using anti-GFP and anti-GP64 (AcV5)
monoclonal antibodies (A). B: the effect of mutated Vtal proteins on replication of AcMNPV was analyzed by
determining the titers of infectious budded virions in the cultured supernatants. Error bars represent standard
deviations from the mean of three replicates. *, P<0.05 (by unpaired t test).

(A) (B)
120 - 120
100 100
X
> X
E 80 5 80
5 >
2 60 5 60
& -
! o)
S 40 B 40
M
20 20
0 0
Vtal Vpsd Vtal Vps4

5. BRETFRIL Vial Rk MIT i A0RE AT ACMNPY BEIFIESH Lacz 5 GUSIREERERIZHIFIT
Figure 5. Effects of transient expression of Vtal and its MIT domain-deleted constructs on the expression of the
reporter genes LacZ and GUS that directed by AcMNPV promoters. Sf9 cells were co-transfected with two
plasmids expressing GP64 and either GFP-tagged Vtal, dMIT1, dMIT2, Vps4 mutation construct E231Q, or GFP.
At 12 h post-transfection, Sf9 cells were infected with LacZGUS—gp64kO virus (MOI=5). A: at 6 h post-infection,
the expression of LacZ that controlled by AcMNPV iel early promoter was determind using CPRG as the substrate.
B: at 24 h post-infection, the expression of GUS that controlled by AcMNPV p6.9 late promoter was determined
using PNPG as the substrate. Error bars represent standard deviations from the mean of three replicates.
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A g oA B A B b B . Hih, ESCRT-0,
ESCRT-1 5 ESCRT-11 & 5 JIE Y 554 LU R U2
BS54y, T ESCRT-IT W B2 S A5 # i 4 440 R
RS o TENEEER BT Y)Y i fa BB, Vtal 5 ESCRT-III
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ARk, BZ MW & B1E £ ESCRT & G414
P Z Tl RNA W35 | 3005 s a5 DL e — 28Ry 1
DNA BB 75 i 42 G B2  RNA TR ER A A Y
ESCRT #5343 4 -1 1 (dominant-negative, DN)
9 7R A 3l 52 W) b 3 0 BE YA AR R/ B MY ZF R
L RIS A B, RNA Tl 15 3240
ffl Vtal [RlIESE R i 2Rk, B B R A S S
P B (HIV-1) G s 2 14 1 2R R Gl iy
WM, EHRIGE AcMNPV {24 B 4n i
Sf9 5 Tn5B1-4 Wyt e, 5 8E AR M F A0
WA e S AN R B 176 £ ESCRT-I,
ESCRT-III & Vps4 MPIEE™S . SR, KF18 +
ESCRT & A A AL 43, & —LEi8 4% ESCRT
HERIREHENER RG2S AcMNPV 1R
AN A

A, FRATTORE TR ST Vtal JE R
P T e N3 4R 2 4> MIT 45 4 iy X I
EHAF—EA R, 76 SO 4 h Rt ik GFP %
[ AMIT2 54205 S0 43 SI9 4 i i T 28 el ddi
HIRITE 56715 W ARTIE (K 2-C). % JE 3 7E B RE 40 i
RNA FHi Vtal [k B 1% 2235 2 30 i i i 4

A1 TR AT AMIT2 2875 1Al Ik Bt 38 ] BE R
M 7RGy SEO AMARAY IEHE Sy Rt R . ST AERE
B 2 B0, B B BT Vial N-ig
) MIT1 B¢ MIT2 g5F3558 24 7 Vial 28728k
dMIT1 B, dMIT2 5 Vps46 5% Vps60 [ HAE(E 3).
[RIES, 55 Rk AN TR, AT R Bk MIT
SEF A i 2 R S8 P Vial 5 Vpsd B E
Vi, 0055 ST i Vial B MIT 45 B 5 5
T E AR MIT Z5H 3800 ik 51 & Vial 87481k
LRSI Vial 5 Vps4 MEAE, XT
R 22 A EAE ) AT AL T R A
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RUTRE I A (B )i i 5 . MR EE R S B4
SRR SR F IR 5). MRS, BE R
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AR T RGP ACMNPV 2RI EE A7 (1] 4).
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RN LacZ #1 GUS ByFRIA(F 5), #EM Vtal %
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5 Vpsd6 5 Vps60 ARSI AT BT HHF
KRB, WEHFFRIL Vpsd, Vps46 o Vps60 [ DN
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Effects of deletion of MIT domains of host Vtal on replication
of Autographa californica multiple nucleopolyhedrovirus

Yu Sun, Yuying Li, Sijun Wang, Qianlong Yu, Qi Yue, Zhaofei Li
College of Plant Protection, Northwest A & F University, Yangling 712100, Shaanxi Province, China

Abstract: [Objective] To isolate Vtal of Spodoptera frugiperda and to detect the requirement of Vtal in replication
of Autographa californica multiple nucleopolyhedrovirus (AcMNPV). [Methods] Vtal was isolated from Sf9 cells
using reverse-transcription PCR. Two mutations of Vtal, which removed the first or second microtubule-interacting
and transport domain (MIT) were transiently expressed. The interaction of Vtal and its mutants with Vps4, Vps46
and Vps60 was detected with bimolecular fluorescence complementation (BiFC). Using a viral complementation
assay, the effect of Vtal mutants on replication of AcMNPV was determined. [Results] We obtained Vtal of S
frugiperda. The amino acid identities between Vtal of insect and yeast or between Vtal of insect and human are
about 20% or 50%. Western blotting analysis showed GFP-tagged Vtal and its mutants were expressed in Sf9 cells.
BiFC analysis revealed that deletion of MIT1 or MIT2 significantly reduced the interaction of Vtal mutants with
Vps4, Vpsd6 or Vps60. Overexpression of Vtal mutants significantly decreased the infectious AcMNPV budded
virions production but had no effect on the expression of the reporter genes LacZ and GUS which separately
controlled by AcMNPV iel and p6.9 early or late promoter. [Conclusion] Vtal might be involved in assembly
and/or budding of progeny virions of AcCMNPV.
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