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Streptomyces olivaceoviridis

To elucidate the mechanism of biomass degradation in nature, hemicellulose

degradation by actinomycetes, which is involved in early biomass degradation, and by basidiomycetes,
which is involved in late biomass degradation, was investigated. The gene clusters were analyzed to
identify the enzymes involved in the carbohydrate hydrolysis family classification. We analyzed
gene clusters and found the most important operon in the xylan degradation of Streptomyces
olivaceoviridis. The properties of xylanase and arabinofuranosidase, which have not yet been
elucidated, were clarified. Single molecule observation of the xylanase of this fungus was also
carried out. The properties of the xylanases of the basidiomycetes were clarified, and a comparison
was made with those of the xylanases of the actinomycetes.
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Trichoderma

Trichoderma
Streptomyces olivaceoviridis E-86 DNA
454 Genome Sequencer segyclean
fastQC SPAdes
quast Phanerochaete chrysosporium Joint

Genome Institute

ORF1934 (GH2+CBM42)  ORF5430 (GH10)  ORF2031 (GH43)  ORF2532 (GH43)  ORF2051
(GH54+CBM13)  ORF 9159 (GH54+CBM42)
PET30a Ndel-HindI11 ORF5429 CE4
pET28a-TEV Ndel-HindI11

SoXyn10C ORF5430

Sugarcane bagasse xylan

DNS
2%(w/v) Beechwood xylan Sugar cane bagasse xylan Rye arabinoxylan
Wheat arabinoxylan corn hull xylan xylan from oat spelts 250 pl
Mcllvaine buffer (pH 6 5) 200 pl SoxXyn10C 50 pl 30
1 36 12 24 DNS 750 nl 10 510
nm SoXyn10A CBM13

SoXynl10Acat

SoAraf43A ORF2532 (GH43)
PNP-a -L-arabinofuranoside

PNP-a -L-arabinofuranoside PNP-
o -L-arabinopyranoside PNP-a -D-xyloside PNP-a -D-galactopyranoside
Arabinobiose Arabinotriose Arabinotetraose
Arabinopentaose Arabinohexaose Arabinoheptaise Arabinooctaose A1X2 A1X3
1 2mM 150 ul pH6 50 mM buffer 120yl 0 15% L-
45 5 SoAraf43A 10 pl 45



20 40 HPAEC-PAD
Arabinan Debranched Arabinan Arabic Gum (Acasia) Xylan (Oat spelts)
Arabinoxylan (Corn hull) Arabinoxylan (Rye) High Viscosity Arabinoxylan (Wheat)
Reducing Suger Assays Arabinoxylan (Wheat) Insoluble Form Arabinoxylan (Wheat) High
Viscosity Arabinoxylan (Wheat) Medium Viscosity Arabinoxylan (Wheat) Low Visicosity

Arabinogalactan (larch wood) Pectic Galactan (Potato) 13 2%
750 pul pH6 O buffer 600 ul 45°C 5
SoGH43A 150 pl 45°C 12 24
100 30 DNS
0504034020 1mg/ml
24 h 2mg 500ul 0 2M 121
2 300 pl
2 Carbo Pac PA-1(Thermo Fisher Scientific)

(HPAEC-PAD)

Streptomyces olivaceoviridis E-86 10(GH10)
11(GH11) SoGH10 SoGH11
pET28a pET30a C TEV
His6tag
SoGH10 SoGH11 X (PDB
ID:1vVeW 7DFN)
PCR
SoGH10-A205C SoGH11-S65C
Tuner(DE3)
Superbroth 1 mM IPTG 20
Ni-NTA TEV His6tag
Ni-NTA Supderdex200
10 mM DTT 30 Micro Bio-
Spin6 DTT GH10 6 STAR635P- GH11

6 AlexaFluoro568- 1
Micro Bio-Spin6

2 mg mL*  4-0-methyl-glucurono-D-xylan Xylan-

from beechwood 30 nM 50 mM 30 2
100 20
20000 g 5 50u L 150p L (0O 5M
Na;,COs+1 5 mM Ks[Fe(OH)s]) 98 10 405 nm
100 nM  SoGH10-A205C-
STARG35P SoGH11-S65C-AlexaFluoro568 50 mM pH6 O
5 (Mowiol+2 5% DABCO)
1 (Leica TCS SP8) 100x
(Leica HC PL APO CS2 100x/1 40 0Oil) STAR635P
640 nm AlexaFlour568 577 nm 645 nm 779
nm( :HyD SMD 4) 582 nm 635 nm( zHyD SMD 2)
Busco 100
dfast ORF dbcan

Streptomyces olivaceoviridis E-86 2
SoXyn10A  SoXynl1B
SoXyn10C SoXyn10C  SoXynllB



ORF1934 (GH2+CBM42)
ORF2051 (GH54+CBM13)

ORF2031 (GH43)  ORF2532 (GH43)

ORF5430 (GH10) ORF2532 (GH43)

ORF5430 (GH10)
ORF 9159 (GH54+CBMA42)

SoXyn10C
SoXyn10C pET30 SHuffle T7 overnight
express
SDS-PAGE SDS-PAGE
SoXyn10C 36079
SoXyn10C pH 6 5 Fig 2 A 60 pH pH 5-9
78% 50 30 min 91 9%
SoXyn10C SoXyn10A
SoAraf43A
SoAraf43A PET30 SHuffle T7 overnight
express
SDS-PAGE SDS-PAGE
SoAraf43A 54300 58585 27
pH SoAraf43A pH
pH 6 O 45 °C 30 pH6 0-9 5
4-40 °C 100% 50 °C 45%
SaAraf43A  PNP-a -L-arabinofuranoside o -L-
SoAraf43A  PNP-(3 -D-xyloside PNP-

a -L-arabinofuranoside
B -D-galactopyranoside

SoAraf43A 1
SoAraf43A
SoAraf43A
B -
B - BxI
GH family 3 Bxl TrXy13A
Phanerochaete chrysosporium  GH family 3 Bxl
BxI
PcBxI3  TrXyl3A
TrXyl3A N a -helix
X
PcBx13
TrXyl13A +1
TrxXyl13A a -helix
TrXy13A +1
PcBx13
TrXyl13A (X2)
PcBx13
TrXy13A +2

BxI TrXy13A

PNP-a -L-arabinopyranoside PNP-

5_
Trichoderma reesei
PcBxI13
PcBxI13 X
-1
+1
+1
N
TrXy13A
TrXy13A
X
AutoDock Vina
PcBxI3 X,
BxI



GH family 10

PcBxI13 BxI GH family 11 TrXy13A BxI
PcBxI13
BxI TrXyl13A BxI
BxI
GH10 11
GH
family 10 11 GH 10 11
GH family
DMSO P
chrysosporium GH 10 11 PcXynl10A  PcXynllB
PcXyn10A
PcXyn11B
PcXyn11B GH
10 11
GH PACE Polysaccharides
Analysis using Carbohydrate gel Electrophoresis
PcXynllB
PcXyn10A
PcXynl11B

GH family 10
GH family 11

GH family 11

SoGH10-A205C-STAR635P 100p L 3 55u M 97 2% S0oGH11-S65C-
AlexaFluoro568 100p L 2 85u M 101%
GH10 4-0-methyl-glucurono-D-xylan 881 9+ 210 p M Xylan-from
beechwood 1084 7+ 20 p M 4-0-methyl-glucurono-D-xylan
872 9+ 252p M Xylan-from beechwood 1062 8+ 110 p M GH11
4-0-methyl-glucurono-D-xylan 480 1+ 180p M GH10 Xylan-from
beechwood 704 720 p M 4-0-methyl-glucurono-D-xylan

485 5+ 200u M Xylan-from beechwood 704 4+ 80 p M

SOGH10-A205C-STAR635P  SoGH11-S65C-AlexaF1uoro568
STED SOGH10
SoGH11
SoGH11
SOGH10  SoGH11
SOGH10 13(CBM13)

CBM
SoGH11

SoGH10  SoGH11



Bacillus licheniformis GH8

72
2023
4
2024
500
2023
11558
Satoshi Kaneko, Zui Fujimoto 2023
Elsevier 397

Glycoside Hydrolases (P -D-Xylosidases: Structure-based substrate specificities and their
applications)
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