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Study to _elucidate molecular mechanisms involved in orchid-mycorrhiza
interaction
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Plants in the family Orchidaceae depend on mycorrhizal fungi for seed
germination and following seedling development, but little is known about the molecular mechanisms
involved in the orchid-fungal interactions. This study aimed to clarify the molecular mechanism
involved in the establishment and maintenance of mycorrhizal relationships by using various orchid
mycorrhizal fungi with different ability to induce germination. As a factor related to the
germination ability, it was suggested that the kind of partitivirus infecting the fungus and the
involvement of endornavirus and megabirnavirus. RNAseq analysis using protocorms obtained with or
without fungal inoculation was conducted to know the gene expression involved in symbiotic
germination, and It was suggested that the defense response-related genes and sugar
transport-related genes were involved in regulation of mycorrhizal interaction with fungi.



Orchid mycorrhizal fungi OM

oM
oM AM
oM
oM
oM
oM
oM
oM
(¢)) oM
DNase S1Nuclease dsRNA RNAseq
RNAseq
RT-PCR
dsRNA
dsRNA
@
oM
oM
total RNA dsRNA RNAseq
de novo assembly contig
contig blastX
contig
(¢)) oM
woO
partitivirus  aphapartitivirus 2
partitivirus
partitivirus partitivirus
in vitro
woO
FT
RT-PCR partitivirus
WO partitivirus
FT partitivirus RNAseq
FT 10
partitivirus 2 partitivirus
partitivirus ORF 2 19 kb endornavirus

endornavirus



amalgavirus

WO partitivirus
amalgavirus
amalgavirus
RNA
megabirnavirus fusarivirus
RNAseq
alphapartitivirus
RT-PCR
partitivirus
RNA
RNAseq dedltapartitivirus
alphapartitivirus
dsRNA RNA
CcpP RNA
RNA
OM
CP RNA
@
OM
g 4 %02 '
U me xeo xze | mE xED x=0

w

MSLb/actin
N
S
MSLd/actin

2
5
1
0 —_

B/E HED #EOQ RE #40 #HEQ

M. SERFSLOHERF AP I— LB 2BEFREREBOLE (qRT-PCR)

SWEET4/actin
2 U oo

o Rk 9N oW

megabirnavirus

WO
amalgavirus

RNAseq

partitivirus  endornavirus

oM

partitivirus

RNAseq

peroxidase

|E: MEREFTHOALTOLI—L4

HED: HERHF /LN TO -4,
BLEICEBLTLDLD

HEQ: HERFTELNITDO ba—L.

RNA-seqlc BV THEHFHENLRBEHAAONEETFICOWT, qRT-PCRTHEREDHER

174 57z, SWEET14bIEERRF AR T O L5070 FI—LATHHR B L TWB—F, SWEET14a
EHEERZFT O b -LBENICEBRL TV, £, FREE~OHEIGEICED 2 SWEET4IZ£AEDT
RIEEH®N > 7=. MSL (mannose-specific lectin)|lIME¥) R ICBH 5 & Sh, HERFRICELWTERR

AL Tz,

PR4
PR1

RNAseq qRT-PCR



2 1 0
30 53
2018
RNAseq
2
2020

Shimura H, Masuta C, Koda Y

2018

Humana Press, New York

217

Metagenomic Analyses of the Viruses Detected in Mycorrhizal Fungi and Their Host Orchid. In:

Pantaleo V, Chiumenti. (eds) Viral Metagenomics. Methods in Molecular Biology, vol 1746.




