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Analysis and production method of mycovirus protein having broad antibacterial
spectrum
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i _ MoCvl-A-derived ORF4 protein (811 aa) and AaCVl-derived ORF2 protein (776
aa) have 18.7% identity and 62.9% similarity, and both expression in yeast cells causes growth

inhibition It became clear. As a result of RNA-Seq analysis, in yeast cells in which growth
inhibition was observed due to MoCV1-A ORF4 expression, the expression level of the stress response
gene was reduced by a factor of 5 to 20, or conversely It was found that the expression of genes
involved in ergosterol resistance was increased. In addition, amino acid sequences involved in
growth promotion were also newly identified, and mechanical analysis was started.

2 RNA



Alternaria alternatavirus 1, AaV1l Magnaporthe
oryzae chrysovirus, MoCV 1

MoCV1-A

Saccharomyces cerevisiae

1960
1960
(Penicillium chrysogenum)
(Ghabrid
S.A., 2013, Ghabrial S.A.,Suzuki N. 2009)
(Nuss DL 2005)
(Kanematsu et al, 2004) (Chibaet al, 2013)
@
2)
MoCV1-A
)
ORF4 2 ORF4
3
ORF4
(@) MoCV1-A ORF4
ORF4
ORF4 (820 )
Cryptococcus neoformans
C. neoformans
ORF4 mRNA
RNA-seq PCR ORF4
mRNA
(2) MoCV1-A ORF4
ORF4 N (16 )

800



MoCV1-A MoCV1-A ORF4

(3) Pichia MoCV1-A ORF4
ORF4
ORF4 P.
pastoris ORF4
prbl ORF4
(10mg/L) ORF4
H27
ORF4
ORF4
S cerevisae C.
neoformans Aspergillus fumigatus
(@) MoCV1-A ORF4
ORF4
RNA-Seq
SOD(Suppressor of Glycerol Defect) HSP12 HSP30 QCR
FMP43
(2) MoCV1-A ORF4
MoCV1-A ORF4 820
Chrysovirus I
250
ORF4
(3) MoCV1-A ORF4 SUa
E.coli (BL21Star)  pCildl MoCV1-A SUa
LB ODeo=1.0
5ml 125ng  SUa 95 SUa
SUa
6.25ug
10
1) Okada R, Ichinose S, Takeshita K, Urayama S, Fukuhara T, Komatsu K, Arie T, Ishihara
A, Egusa M, Kodama M, Moriyama H . Molecular characterization of a novel

mycovirus in Alternaria alternata manifesting two-sided effects: down-regulation of
host growth and up-regulation of host plant pathogenicity. Virology 458: 265-273 (2018)

2) AiharaM, Urayama S, Le TM, Katoh T, Higashiura T, Fukuhara T, Arie T, Teraoka T, Komatsu
K, Moriyama H. Magnaporthe oryzae chrysovirus 1 strain A infection triggers reduced
virulence and pathogenic race conversion of the host fungus, Magnaporthe oryzae. Journal
of General Plant Pathology 84: 92-103 (2018)

3) Okada R, Kiyota E, Moriyama H, Fukuhara T, Valverde RA. Molecular and biological
properties of an endornavirus infecting winged bean (Psophocarpus tetragonolobus) .
Virus Genes 53(1):141-145.(2017)

4) Urayama S, Kimura Y, Katoh Y, Ohta T, Onozuka N, Fukuhara T, Arie T, Teraoka T, Komatsu
K, Moriyama H Suppressive effects of mycoviral proteins encoded by
Magnaporthe oryzae chrysovirus 1 strain A on conidial germination of the rice blast
fungus. Virus Research 223 10-19 (2016)

5) Komatsu K, Katayama Y, Omatsu T, Mizutani T, Fukuhara T, Kodama M, Arie T, Teraoka

T, Moriyama H Genome sequence of a novel mitovirus identified in the
phytopathogenic fungus Alternaria arborescens. Archives of Virology 161(9) 2627-2631
(2016)

6) Komatsu K, Katayama Y, Omatsu T, Mizutani T, Fukuhara T, Kodama M, Arie T, Teraoka
T, Moriyama H Genome sequence of a novel victorivirus identified in the
phytopathogenic fungus Alternaria arborescens. Archives of Virology 161(6) 1701-1704
(2016)

7) Komatsu K, Urayama S, Katoh Y, Fuji S, Hase S, Fukuhara T, Arie T, Teraoka T, Moriyama



H( ). Detection of Magnaporthe oryzae chrysovirus 1 in Japan and establishment
of a rapid, sensitive and direct diagnostic method based on reverse transcription
loop-mediated isothermal amplification. Archives of Virology 161(2) 317-326 (2016)

8) Okada R, Kiyota E, Moriyama H( ), Fukuhara T, Natsuaki T. A simple and rapid
method for viral dsRNA isolation from plant and fungal tissue. Journal of General Plant
Pathology 81(2) 103-107 (2015)

9) Urayama S, Katoh Y, Fukuhara T, Arie T, Moriyama H( ), Teraoka T. Rapid detection
of Magnaporthe oryzae chrysovirus 1-A from fungal colonies on agar plates and lesions
of rice blast. Journal of General Plant Pathology 81(2) 97-102 (2015)

10) Koyama S, Urayama SI, Ohmatsu T, Sassa Y, Sakai C, Takata M, Hayashi S, Nagai M, Furuya
T, Moriyama H, Satoh T, Ono SI, Mizutani T. ldentification, characterization, and
full-length sequence analysis of a novel double-stranded RNA virus isolated from an
arboreal ant, Camponotus yamaokai. Journal of General Virology 96 1930-1937 (2015)

38

1) Tomohide Imura, Ryo Okada, Seiji Uematsu, Toshiyuki Fukuhara, Hiromitsu Moriyama.
Effects of endornavirus on growth and 2,4-D resistance for the rice plant.
16th International Symposium on Rice Functional Genomics. Sep.5-7"". 2018 (

)

2) Takeshita N, Higashiura T, Fukuhara T, and Moriyama H. Segmented double-strand RNA
mycovirus, Alternaria alternata virus 1, infecting in Alternaria alternata, strain EGS
35-193. American Society for Virology. July 14-18th, 2018, Maryland, USA

3) Keiko Uchida, Yumi Takahashi, Ryo Okada, Toshiyuki Fukuhara, Seiji Uematsu, Hiromitsu
Moriyama. Functional analysis of novel endornaviruses in Phytophthora sp. pathogenic
to Asparagus officinalis in Japan. American Society for Virology. July 14-18%", 2018,
Maryland, USA

4) Ken Komatsu, Mitsuhiro Aihara, Yuta Owashi, Syun-ichi Urayama, Minh Tuong Le, Yu Katoh,
Tomoya Higashiura, Toshiyuki Fukuhara, Tsutomu Arie, Tohru Teraoka, Hiromitsu Moriyama.
Magnaporthe oryzae chrysovirus 1 strain A infection triggers reduced virulence and
pathogenic race conversion of the host fungus, Magnaporthe oryzae. Fourth International
Mycovirus symposium October 10th-14th, 2017, Wuhan, China

5) Kusano Kusano, Shunsuke Nozawa, Ken Komatsu, Hiromitsu Moriyama, Shizuka Noujo,
Katsuhiko Ando, Nyunt Phay, Kyoko Watanabe. A novel double-stranded RNA mycovirus in
a new species of the genus Psudopestalotiopsis isolated from a healthy plant leaf. Fourth
International Mycovirus symposium October 10th-14th, 2017, Wuhan, China

6) Takahashi Y, Uchida K, Uematsu S, Fukuhara T, Moriyama H. Molecular characterization
of endornaviruses in an asparagus pathogenic oomycetes Phytophthora sp. Fourth
International Mycovirus symposium October 10th-14th, 2017, Wuhan, China

7) Higashiura T, Aihara M, Katoh Y, Urayama S, Fukuhara T, Arie T, Teraoka T, Komatsu
K, Moriyama H. Molecular characterization of new mycoviruses relative to MoCV1 detected
from Japanese isolate of M. oryzae. Fourth International Mycovirus symposium October
10th-14th, 2017, Wuhan, China

8) Uchida K, Takahashi Y, Okada R, Fukuhara T, Arie T, Teraoka T, Uematsu S, Moriyama
H. Fungicide sensitivity of Japanese isolates of an asparagus Phytophthora rot pathogen
infected with an endornavirus and trial for isolation of virus-free isolates. Fourth
International Mycovirus symposium October 10th-14th, 2017, Wuhan, China

9) MoriyamaH, Urayama S-1, Kimura Y, Fukuhara T, Toh-e A, Kawamoto S. Functional analyses
of novel proteins of mycoviruses infecting phytopathogenic fungi using heterologous
expression system in Saccharomyces cerevisiae. 2016 9 14  The 14th International
Congress of Yeast

10) Moriyama H. Mycoviruses of the rice blast fungus, Magnaporthe oryzae 12th PSJ Plant
Virus Disease Workshop: Interface between plant and fungal viruses 11. 2016 3 24

D
31 31 3
18 -20

31 31 3 18 -20



3) -
MoCV1-D 31
31 3 18 -20
4) -
MoCV1-D 31 44
31 3 10 -12
5) , , ,
2,4-D 30 43 30

30 43
30 5 25 -27
7 -
30 30 3 25 -27

8) o
30
30 3 25 -27
9 Trichoderma pleuroticola
30 30 3 25 -27
10) : : ,
endornavirus OsEV 30
30 3 25 -27

Oryza sativa

11) , , , ., ,
RNA MOCV1-A 18
2018 11 19 -20
12)
2018 2018 7 5

13)
Magnaporthe oryzae virus 2
29 2017 4 26 28
14)
29
2017 4 26 28
15) Aspergillus
fumigatus 28
2016 11 19
16)

28 2016 9 30
17)
Magnaporthe oryzae virus 2
28 2016 3 21 23

18) _
28
2016 3 21 23
19
Alternaria alternata N18
28 2016 3 21 23

20) Alternaria alternata
3 28
2016 3 21 23
21)
MoCV1-A ORF4
28 2016 3 21 23

22)
MoCV1-A
28 2006 3 21 23



23)

Alternaria alternata 28
2016 3 21 23
24) Aspergillus fumigatus
2015 11 19 20
25)
2015 11 19 20
26)
2015 9 10 11
27

Alternaria alternata
2015 9 10 11
28)

2015 8 31 9 2

1) Moriyama H. Mycoviruses of the rice blast fungus, Magnaporthe oryzae 12th PSJ Plant
Virus Disease Workshop: Interface between plant and fungal viruses 11. 2016 3 24

2) MoriyamaH, Urayama S_1, Kimura Y, Fukuhara T, Toh-e A, Kawamoto S. Functional analyses
of novel proteins of mycoviruses infecting phytopathogenic fungi using heterologous
expression system in Saccharomyces cerevisiae. 2016 9 14  The 14th International
Congress of Yeast

3)
2016 11 4
4)
2017 29 8 29-31
5) -
, , 29 8 28
4

1) Moriyama H., Urayama Sl ., Higashiura T., Komatsu K. Chrysoviruses of Magnaporthe oryzae.
(2018) VIRUSES 10, 697; doi:10.3390/v10120697

2) Gabriel S.A_, Caston J.R., Coutts R.A., Hillman B.1., Jiang D., Kim D.H., Moriyama
H. ICTV Virus Taxonomy Profile: Chrysoviridae. Journal of General Virology (2018) 99

(1): 19-20.
3)

(2015)
73(4) p306-307

4 (2015)
65(2):219-228

o

Kawamoto Susumu

8 80125921
@

Takahashi Azusa



