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Studies on infection mechanism of the kuchijirosho virus and development of a
vaccine against kuchijirosho with novel gene products detected in
kuchijirosho-affected Fugu Takifugu rubripes
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The following are the main findings of this study with
Kuchijirosho-Associated RNAs(KARs):1) Genome sequencing and analysis of the kuchijirosho causative
virus identified a novel member of Amnoonviridae. 2) Recombinant KAR proteins (approximately 50 kDa)
were expressed in a few strains of Escherichia coli. 3) Intensity and area of ISH signals targeting
the KARs were developed mainly in the nuclei at different regions of the brain by the progression
of disease in Fugu.4) Little protective efficacy of both a recombinant vaccine and a DNA vaccine
against kuchijirosho was observed. These findings will provide an initial step for further
understanding the virus infection mechanism and development of a control measure against
Kuchijirosho.
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Yufi 2 pRE & U C o FERRRANICHEL T 5 3 o RNA 43 Fi (Kuchi jirosho—Associated RNA : KAR-
A, B, O)DFFE STz, ZAUD KARs 131 FIEKGA O TR OETE L b+ 52 &
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AT I XML v T 7T DS ) AT — X SRS E L, hostile v1.1.0I2X VW EEHEK
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A PBS X, BLUPBS XAKIT/-, —J7, DNA U 7 F L KARs ZFHL 7 Z —pcDNA3. 1 [T A



IAATEKAR 775 A 2 K (peDNA3. 1-KAR-A, -B, -C) #/EHL L7=, #HBRXIZIE, £ KR 77 23 K&
BHETHIUVIF UK EAR-A X, -BX, CK), Z2bNIRBARY ¥ —F L O PBS &8 25 %t
WX (2275 23 FREBLOPBS K) #& T 7=, U7 F LR TIL, {FEREFIRKEY YT 2350

XD b7 7 7 EENEERES U IIBRNERE L, 21~25 HESE L CTREDFE LT 72,

%0)%5
PE&2HIE LT,

4. #FZEE R

(1) AEZTEUCTNMICL Y RESES
7= 46,758 AT 4 7D L 8 o
VT AT MEFELLHNO I AL Y
R, SADKRR bZZIZEEN
T\, TNHDa T 4 T OWEK
sz i3m0 € F— 7 ESIBED
o, Fl—o0SiTNe—
TR EEa— KL TWz, LA
FoXoiz, 8 a4 rmoL 3
ADOKAR < b a7 4 70%, H
HIED A IV ADFR YT ) LAEH|T
b HAREMERE L, YT A LA
8 KONEYT ) raHTHEEZD
ni-, 52, PBl BxFoH+%
HEATIZ LD, KRUANVRET —F

F A E AT BE IR 2 AR PN TR L T L, 17~21 HR OB CTRICES AR

T—T4¥a2574LRE HFRHM
(Polymerase basic 1 protein : PB1)

ANV IV 94 LRH
(EE I, BF, BER, BAE, 4 E)

[®1 Polymerase basic 1 protein (PB1)&{nT- D%y - RMIEITICEESL 7T—F ¢
FaT VA NAADOHTRGEM. AOBEEN T A VAEXT AX—2 A L ARNT
B BUANALIERTHD ZEE2RLTNS.

A FX2TIANABT AX—
ANAFNCET D EHERIN- (KD, AFRICEY, ORIEYAIVADERYT ) BOMRFH L
Li=Z e, TOXRET ) DOBBTIEDZMNT - IGHT 5 Z & T, UANVAERNTIE FH
JA~DREGL B DD VA NV A Lt 7 X —0fE EHIRN TO 7 A )V A ORI 2 iR ¢ X
HEEBHIT, /BONMAIZEY, VI F MO ANV AEDOENZRHFETEXDH I LMD,
OHIED D 7 F U ROWBHRIEOFE~EIEHTE 5, £72, 7/ AMEREHVTZOBHEY A L AD
MR 2B LT, B T v U v — 2R o TWAREEMEZEX LD, VAL ADIGEEREK
RIS 5 2 L C, BB OERNCEN D MANG LN D, 5%, AEOMIHITREN T &
Bbnsd,

(2) (OSDS-PAGE # LT CBB Yefafit e, rKAR-B iX £ coli BL21(DE3) 3 LN Rosetta—gami
B(DE3) pLysS IZ8WNT, 725 ONZ rKAR-A 3 T rKAR-C 1% Rosetta—gami B(DE3) pLysS (28T
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L — :1; rKAR-A (IPTG# & B7), 2 ; rKAR-B
(IPTG#5ERT), 3 ; tKAR-C (IPTG#E), 4 ; rKAR-
A (PTG %), 5 ; rKAR-B (IPTG#E %), 6 ;
KAR-C (IPTG#EE#%), M: ¥v—#—. KAR-BZEA
L7=E. coli BL21 (DE3) 48 [#if¢\= %t L CIPTG#E&E 417
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L—Y ; 1 : IKAR-A (IPTGi#E E#i), 2 :
KAR-A (IPTGi%5#%), 3 : rKAR-B
(IPTG#%ERT), 4 : rKAR-B (IPTG#E
#), 5 : rKAR-C (IPTG#HERT), 6 :
tKAR-C (IPTGi#5# %), M: v— 7 —.
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[M4 E. coli Rosetta-gami B(DE3)pLysSIZ35(F HIPTGIC & % FHiHEDSDS-PAGE (/)3 L U'WB (f5) Dk J.
L—> ;1 :KAR-A (IPTG#ERT), 2 : rKAR-A (IPTGi%E#%), 3 : rKAR-A (F[IEFI4Y), 4 : rKAR-A (F
WEi5y), M: ~—%F—, 5:1KAR-C (IPTG#EH), 6: KAR-C (IPTGiEE %), 7 : KAR-C (r[iFME %)),
8 : IKAR-C (NIATHISY) .
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o7 FUoROFNL LY HIELS, MRBIXIZHT D RPS 1 60%L ETHH-7-2 &, BLOERE
HOIERITMOXDZNS & LERTORBRMTH 722 L0225, KAR-A 77 23 K&V 7= DNA
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; BRATER - — — prr——— -
e i i s HEE e =t 5 S
CEES S 1 1000 (7/7) 100.0 0.0 =
2 1000 (8/8) KAR-ARK 1 1000 (10 / 10 ) 947 03
E. coli BL21 ¥R 1 1000 (7/7) 100.0 0.0 2 889 (8 /9)
2 1000 (7/7) ZEFIRIFRE 1 1000 (1 /1) 100.0 53
T 280 MEAPBSK 1 1000 (6 /6) 100.0 00 2 1000 (2 2)
2 1000 (4/4) ) _
— : W i - ~ PBSEE 1 1000 (10 /10 ) 95.0
2 1000 (4/4) 2 900 (9 /10)
o R BB ). T %GEERBERRE).
" ¢ Relative percentage survival (RPS);(1-4 EL R B G T 5 PBSEL R ML H)100 2 : Relative percentage survival (RPS);(1-% [ £ #6565 PBSKE 2 F5E - %)x100
< 5| TR >

(MTsuyoshi Katou, Mayuka Kitamura, Tomoki Maeda, Tomoyuki Odaka, Fumio Takizawa,
Hiroaki Suetake, Tadashi Isshiki and Toshiaki Miyadai, Exogenous RNA segments detected
specifically in the brain of kuchijirosho (snout ulcer disease)—infected fugu 7akifugu
rubripes: Molecular diagnosis tool for kuchijirosho, Fish Pathology, 56, 2021, 6-13.
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