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Lentinula edodes laccases are an industrially useful enzyme, and more than

14 genes have been confirmed in the genome, however, the function of laccases and the regulation
mechanism of the laccase genes expression are unknown. In this study, the suppression of the
secretory Lccl gene using a dual promoter type of RNAi vector was studied for the purpose of
elucidating the regulation mechanism of L. edodes laccase genes expression. As a result, it was
revealed that lccl which showed the highest expression in the host strain was suppressed, and newly
expressed Lcch which was hardly expressed in the host strain. There was a difference in the levels
of lccl repression depending on the recombinants, while the expression of lccs was confirmed in all

the recombinants.

RNAI PCR



Lcc
Lcc
(Baldrian, FEM S Microbiol Rev, 30, 215-242, 2006 Shraddha et al., Enzyme Res, 2011, Article ID
217861, 2011, Janusz et ., Enz Microbia Technol, 52, 1-12, 2013)

Lcc

Lcc Lcc
(Nagai et a., Appl Micrabiol Biotechnol, 60, 327-335, 2002, Mycoscience, 50, 308-312,

2009) Lccd (Satoetal.,
Biosci Biotechnol Biochem, 73, 1042-1047, 2009, Sakamoto et al., Curr Genet, 55, 409-423, 2009, Nagai
et a., Microbiology, 149, 2455-2462, 2003) Lcc

(Nagai et a., Mushroom Science, XV, 573-578, 2004, Nagai et al., Appl Microbiol Biotechnol, 60,
327-335, 2002) ( , , 17, 11-17, 2009)

4 Lcc
(Wong et a., PLoS One, 8, e66426, 2013, Biores
Technol, 104, 157-164, 2012)
Lcc Lcc
Lcc Lcc
Lcc

Lcc Lcc

Lcc
Lcc
Lcc
Lcc Lcc
RNAI Lcc

Lcc

(Sato et al., Biosci Biotechnol Biochem, 62, 2346-2350, 1998)
(Sato et al., JBiosci Bioeng, 111, 117-1206, 2011, Hirano et al., Mole Genet Genom, 263, 1047-1052,

2000) RNAI (Nakade et al., Microbiol Res, Vol. 166, 484-493, 2011)

RNAI RNAI

Lccl
pLC-hph
Lccl Lcc Lcc

Lccl Lcc

Lcc
Lcc

Lcc RNAI



Lcc

Lcc

(1) PCR
RNA FastRNA PRO Red Kit (MPBiomedicals) mRNA i Script Advanced cDNA
SynthesisKit for RT-gPCR (BioRad) PCR THUNDERBIRD® SYBR gPCR Mix(
) PCR  LightCycler® Nano(

2 lccl RNAI lcch
lccl Icc
RNAI pChGas Iccl-lcch
pChGas-cL1-cL5
Satoetal., Biosci Biotechnol Biochem, 62, 2346-2350, 1998
(3) Lcc
DNA ISOPLANT 11( )

GenomeWalker universal Kit(Clontech)

(1) PCR
6
3- (gpd) IP
(sdc-ip) GTP ras
(chs) ribosomal protein L2 (Rpl2) ribosomal protein L4 (rpl4)
RNAI
PCR chs ras rpl2
2 RNA.I pChGas-lccl
Lcc Lcc 1
lecl RNAI pChGas-
lccl 2
Lccl Lcc
Lccl Lcc5
16 lcc PCR
lccl lcc3 lec5 lec6  lecl2
lecl pChGaS-cL1
lccl Lcch
lccl lce5



lcch

lcch RNAI
lec1 lec
pChGaSs lec1-
pChGaS-cL1-cL5
RNAI 40 [oes)
lccl  lech RNAI
lccl  lcch
tyr
(Sato et a., JBiosci Bioeng,
lccd  tyr
pChG-clccl Lccl

(Sato et al., Mycoscience, 60, 246-249, 2019)

3) lecl RNAI
2 lccl  lech
RNAI lccl
lecl
lec5
lccl
RNAI 50
26
lcca
128, 1-7,2019) lcca tyr
tyr  lccd
Lccl
(4) Lcc
Lcc

24bp
700bp



3 3 0 0

Sato Toshitsugu Suzuki Yuumi Naito Masayoshi Minami Aika Suzuki Naoyuki Yaegashi Kaori 60
Hirano Tatsuya
Overexpression of the laccase gene, lccl, in Lentinula edodes using the pChG vector 2019
Mycoscience 246 249
DOl
https://doi.org/10.1016/j .myc.2019.02.004
Sato Toshitsugu Takahashi Machiko Hasegawa Junji Watanabe Hisayuki 128
Overexpression and repression of the tyrosinase gene in Lentinula edodes using the pChG vector 2019
Journal of Bioscience and Bioengineering 17
DOl
https://doi.org/10.1016/j . jbiosc.2018.12.013
Sato Toshitsugu, Irie Toshikazu, Yoshino Fumihiko 81
Heterologous expression of the Pleurotus ostreatus MnP3 gene by the laccase gene promoter in 2017
Lentinula edodes
Bioscience, Biotechnology, and Biochemistry 1553 1556

DOl
10.1080/09168451.2017.1332977

8 3 2

Toshitsugu Sato

Molecular breeding of anticancer polysaccharide lentinan high content Lentinula edodes (Shiitake mushroom)

2018

2018




Toshitsugu Sato

Bioremediation by cultivation waste water of Lentinula edodes (Shiitake mushroom) and molecular breeding of L. edodes

2018 China (Jinan) Mushroom Processing Technology International Convention

2018

RNAI expl

2019

2019

69

2019




pLC-hph

2016

2016

RNAI

2016

2016

Poexp5

2016

2016




