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Observing the biodegradation of wood via biophotons and spectroscopic analyses
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Wood-rotting fun%i are the major decomposers of wood components in nature.
Especially the decomposition mechanism of persistent lignin is a critical issue. Previous studies
about lignin-degrading enzymes, mediators, and the identification of degraded compounds have been
conducted. However, it is hard to monitor the real activity of wood-rotting fungi in site. In this
study, we visualized weak biophotons and imaged the time course behavior of fungi. Spectroscopic
analysis was also performed on secondary metabolites produced during the biodegradation. This
research paves the way to a new development that dynamically observes the degradation mechanism of
wood components by wood-rotting fungi.

biomass lignin biophoton fungi wood biodegradation



(PMT)

NMR

bioluminescence

NMR

Schizophyllum commune ( )
Pleurotus ostreatus ( ) Phanerochaete
chrysosporium ( ) Ceriporiopsis

subvermispora (

)

Gloeophyllum trabeum (



LC-MS,

NMR

(13C

13C

NMR  (2D-HSQC)

1)

2)

LC-MS, NMR
NMR

CID
(MS/MS )




(1)

(@)

(4)

NMR (2D HSQC )

2

Nishimura, H., Yamaguchi, D., Watanabe,
T., Cerebrosides, extracellular glycolipids
secreted by the selective lignin-degrading
fungus  Ceriporiopsis

Chem Phys Lipids,203,1-11, 2017.

subvermispora,

( ), ,12,11-18,
2016.
17
: 345
, , 2017.7.
Nishimura, H., Structural analysis towards

the lignocellulosic biomass conversion,

The 1st International Symposium on Fuels

and Energy, International Conference
Center Hiroshima, Hiroshima (oral),
2017.7.

,2017.3.
Nishimura, H.., Structural analyses and
the bioprocesses for wood biomass
Node

Symposium on Humanosphere Science,

conversion, Asia  Research

Penang, Malaysia (oral), 2017.2.
, 330
13

(6)

(7)

(8)

9)

(10)

(11)

(12)

(13)

(14)

-, ,2017.1.

, 7  DASH/FBAS
, ,2016.6.
, 65
, , 182, 2015.3.
, 59 ,

,120-121, 2014.9.

’ ’ ’

’

Ceriporiopsis subvermispora

18 , , 2014.9.
[ ]
68
, , 2018.3.
[invited]
) , 2018.3. [invited]
,2017.10.
2017 Lecture series ,

, 2017.6. [invited]

Nishimura, H.., NMR analyses of

structures and the

WWSC

wood cell wall

biodegradation, seminar,



Goteborg, Sweden, 2016.1. [invited]

(15) -
, 12
, , 2015.10.
(16) Nishimura, H.., Structural analysis for

lighocellulosic biomass, 6th Int. Symp.
Adv. Energy Sci., Kyoto, 2015.9. [invited]
(17) Nishimura, H.., Analysis of

lignocellulosic biomass by solution-state
NMR spectroscopy, Goteborg, Sweden,
2015.3. [invited]

2015.10. [ ]

http://www.rish.kyoto-u.ac.jp/lbc/

(1)
(NISHIMURA, H.iroshi)

50553989



