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Elucidation of the mechanism of how baculoviruses produce a huge amount of
occlusion bodies in host cells
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Baculoviruses are insect pathogens that produce a huge amount of occlusion
bodies (0Bs) in the nuclei of the infected cells at the very late stage of infection. OBs are
composed mainly of a single viral protein called polyhedrin (POLH). By utilizing extremely high
level expression of POLH in insect cells, baculoviral vector has been developed to produce foreign
proteins including vaccines in insect cells. However, at present, it is still largely unknown how
polh is hypertranscribed and how POLH is efficiently translated, transported into the nucleus, and
crystallized. In this study, we attempted to solve these issues using Bombyx mori
nucleopolyhedrovirus as a model.
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1. HFFEBHAAE S WO &

NF a2y A )V AIRBIERT 5RO DNA VA VA TH D, NF a2 vA LA TEGHEE
2100 L EDBIS T Z LRI T2 Z LT, mERE EHEEEZR L, Ry A VA0
BRAET D, NFan AV ADRROFIL, BYPEOREIIC 1ZAMK] LI E DT
B ANAZEGToH NI HEORSRRE KBICHEAET DL Th b, ZRAKOERSITTA L
AWERT DAY ~RFY L (POLH) ThHY ., 7 A NAEGAIL RS T ED 50%% 505 Z
LbdDH, ZORITH—DZ N TEBMRARY N EOE A% T EH D AT AT, L
JUEAI CIZZONRNF 2 v U A LV ZA-BHMRDHTH Y ZOR Y~ RV BI5TF (polh)
TeEe—4—%HMHL INXFaa v A /LAY % — (Baculovirus Expression Vector System,
BEVS) | BT IND Z LICoWole, BUETIE. A V7NV FU T FU2ILHETHY
7 FrORGEDNDEESE, RIEEEE CRACFIHINTWS, ZOX ) BERICHEADL T,
INF 21 A IV AP FACHINT KB D AR & EYSHIBAZENIZEEAE T2 A 1 = XL, BAFED O
KA RS 1= A THZ ORI BRIEIATH 5.

2. WHEOBEH
ZARO R BEFRBIHEAEIL, polh DEARWEETHENE . polh mRNA OZh=RAFHFERE, POLH DR

HIREREATY AT A, BE O POLH OFER L E W AT v 7123 T b5 B8, TXTCOAT v
MAIER L F > TRWIRBLICH D, — 7, ZAEOREFRBLNFEDLT 2 720 O1E EMlasiEE o8
fit 1A TV, AREFSETIEL, FIZ POLH OBAT, Kb, 105 7 LNIREE &85 1758
(DWW THFZE A FEhE L 72,

3. WZED Ik

(1) Autographa californica multiple nucleopolyhedrovirus (AcCMNPV)IZ33UV T, POLH OEEBITY 7
J/L (Nuclear localization Signal, NLS) 23 [FlE &L T 5 (Jarvis et al., 1991, Virology), L.
NLS DFEAH 2R fRATOM D /N3 = 1 &7 A )L ZIZF51F D POLH NLS OBFFEIEA < ATHIL TV,
AWFSECTlE, Bombyx mori nucleopolyhedrovirus (BmNPV) % 1) C, POLH NLS OFEREMEHT 21T\,
ZAROMEIR & ORI b IET D,

(2) BuNPV D5+ RIFKSLEBIKOIRYT NG . ZARDTGIRCIEA RICERE 24 U 22 RIK
R Uz, b OERKOVERMENT O BinT L ZAERDOHRORBEREZR LT 5,

(3) NFam VA /L AORKGLERIT, @ IR HROMN A W TTT b b, ZAIKD
TERDEREEC Ko TET B0 8 9 DT B 72012, MRIAE RO EE2 M % 72 e 52
BRAEATV. ZAEROMERIZONTRETT 5,

(4) POLH [3/3% = 1 7 A )L R Y4 2 L 8 B D 50% % Hh b 2 L bbb, ZDXHICH
—DF R ERMIRR S R B O A %% 5 2 BRI TICB T D FMIO S L
BB, B2 ILUT DUV T ChIP-seq & RNA-seq (Shojietal., 2014, Nucleic Acids Res. \ZHE U %) %
N fiftT 217 9,

G) FIBNATZ Y —=2 72KV, POLH ORBUCEDL I ENFE2RE L. TO/EHSL
POLH JELOBR 2 iR+ 2,

4. WFIERCR

(1) ACMNPV Z JHW 72 fifgtfr J 0 | POLH 14 32-35 % H ® KRKK & WO RN I /gy 7 A % —
INEDEBATICHETH D Z LN HILTWD, BmNPV #HWTKRKK (21, 2, 3, 4@



BEBANLTZTANAEER LT (B 1T UANVR), ZNED T A VA% HWTEGRER 21T
W, BRAERR E OPEIRIEES AT o 72, ZOFER. AcMNPV & [F#E, BmNPV (23 T KRKK (2
ERNPIFET H & POLH OEBATRHES L. ZAERPEEMIEICFET 2L 21ckhb 2 b
MBI o7z, ZOBE BIRET 2 ZMAROTIRITE AR & [F U720, MBI ET 5%
ARIIREUL L WM EEREZ R EBd o7z, 377205 POLH O T X/ BESNILFERI L TH,
RSN DG OENTEAROIEIRNE T 52 LR3PDTrRan, —FH. 33FHDRIZ
RPN D E POLH OFEMENMET L, PEOWNEERDZAIRETENKT 5 Z E R LMo
7o WE SN TVWDHTRTO POLH Fid|Z T — X _X—ZA L EH L, KRKK ORIFHEIZOVNT
LT L ZARBITITRTCOT AT 7 3F 20 T A LA THRESN TN, LLEOFERENS
R33 1IEBITL Y bTe LA POLH OEREEICE G2 EELRFLTHDH Z LAV L (B
i SC YA ) o

(2) BuNPV @ p24 EFHINDBE T2 KRBT D L SLHEROZMAERETRT 2 Z &R LC
Teole, SHIT, M T ANV ADIERIZE - T, HEO 7 /V—T 7 BESIDHFEER STV
P DEARE TR T D ZERKDFIKD p24 [ZBITDHRERICEIDbDTHL Z L2 BN
L 7= (Kokusho and Katsuma, 2021, Virology) , 8 U~ RV VB LIS DOBLFERIZL > TEA
KOTIRNENT D Z &R LTI ngjE L 7r oz,

—JF., ETHDH 2D NNF 217 A LA AcCMNPV & BmNPV O (51l 21TV, AcMNPV
7 DITAFET 75 BmNPV ([ ZR2WVBISF OMRE 2 fif T L7z, T OfEE. BmNPV (2B T
AcMNPV D p94 BInTZ RS EI-BRICEZAROELERENMET T 5 Z LB LN o7z,
BmNPV O/ A EIZIX p94 H3RHH LU“@W WO 5D Z D (Kamitaetal., 1993, J. Virol.) |
BmNPV (25T p94 (TR Y ~F U U ORBUCRIHEN T 28I5 - TH L B BN,

(3) NEWGHARH Sk D¥E3E M T & % NIAS-aff3 | BmNPV A ik S 72354, @i VTV 5 HRE
H12% BmN-4 flifid & el 32 L 2N REL R | SEHHRIZR 5 Z LRGN -T2, A
A G HIZ BmNPV & &4 S EIRICIZR S D ZAIRO TR 2 4 U723, sk TRk
INBHLAREZRITRO SN h o7 (Matsuda-Imai and Katsuma, 2020, J. Invertebr. Pathol.) .
PLEDZ &35, NIAS-aff3 IT81T 5 TRREE Z A RO RO E AT T 51T Tk
72 NIAS-aff3 ZD L DODOHEIZ LD LD THD Z Enbholz, VA NVANRELTY, Jf-
HFEBRBEIC Lo CEARDIBRNENT 5 Z L2 RTZ ENTE T,

(4) RUANKY o oEFE L E T/l 7 LIREBOBRZFIET 272012, BmNPV /&Y BmN-4
HifglzBi d2—2r a~Fr~—27 Th b H3KAme3 (EAi 2 THAE L7z, ZOFER, BmN-4 FfEic
BOTEFEL L TV HEBE X H3K4me3 (BT U v FINTWND T &, BRBOBL X
ZDWTHDZ L aMER LTz, BmNPV G CH ZO/AITE D HRD o T2y, 7 A L A JEGe
PHEATT DIV OB Y v FEAIEIHE D . @HBLL TV BB T ORBUTED L,
BHRBIOBETORIAN LR LT D22 ERHA L, b, VA NLAELEIZL-T
H3K4me3 ERiOHIEN Y 7 v 7 AL 18 EBInFORBUTKEN S Z L 23HB L7 (Shoji et
al., 2021, Virus Genes) .

B) TIHWNAZ Y —=2 7 OfEFR, BmNPV EYRFIZ Hsp90 FHEHRITH 5 17-N-allylamino-l7-
demethoxygeldanamycin (17-AAG)Z IRINT 5 & ZARNIT L A ETERR S LR T & 3 5
STz, FEABZRENT ORER. £ DJRR BN HIHIRISF iel DEFINHIC L 5 delayed early, early, late
BT ORBABEICEIALOTHD Z ENHA LT/ -7 (Katsuma, 2021, Virus Res.)
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