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Globitermes brachycerastes:
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o Results and discussion

Bacterial diversity

Table 1 Community composition of (7. brachyeerastes revealed by V3
region of 168 rRNA genes

Phylum Reads of V3 Percentage
Spirochactes  WRJEME ] 970 7723
Firmicutes EEEGE] 54 4.30
Fibrobacteres  ZF4EAF T 50 3.98
| Bacteroidetes  JUAFEHET] 33 2.63
- Candidate_phylum_TG3 29 2.31
Proteobacteria 13 1.04
~* _ Chlorobi 10 0.80
. : _ Synergistetes 5 (.40
k- Acidobacteria 4 0.32
_ -\ ") Candidatc_phylum_SR1 I 0.08
' unclassified 87 6.93
1256 100

R E R SRS B EAES,

e ) %L%lﬁ;T&W&Tﬁi%ﬁ@%ﬂ%,ﬁﬁ&@ﬁﬁ@?ﬁﬂﬁI

£ 7KL, Spirochaetesﬂ]FibrobacteresEI’JEE
BRRE, XHENARERELSNWS Nasutitermes
termites (higher wood-feeding termites) ¥B{LL, [
Firmicutest S FEESENHNIER. F%EJ_
TEARERBERNBERFEERR.

T:I_:Spirochaetesﬂ(:Z_F, G. brachycerast ._
Nasutitermes spp.BILEZEEE (BIKFE) ﬂ—j‘rf_
KHGES.  (Table S1) ERy
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i Function-based screening and pyrosequencin grevealing the adaption of woody diet
" in the Globitermes termite gut metagenome
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Table 2 Sttistics of putative plant fibrolyic

;). GH2
'~ GHS

genes  from GH26

Pectinase family

173 sequenced fosmids GH9
CAZy Known activity GH30
family
. GH31
Cellulases family | GH30
- GH1 bﬂm-gllwzo sidase, G-phopho-beta- GH43
slucosidase
GH beta-glucosidase, betm-D-xylosidase, beta- i
M-acetylhexosaminidase GHS
GH4 B-phopho-beta-glucosidase
GH.‘[ endoglucanase I
. GH9 endoglucanase i
' GH95
GH44 endoglucanase
GH115
GH45 endoglucanase CEl
GHO4 cellobiose phosphorylase, chitobiose
X phosphory lase CEt
"'} Hemicellulases family CES
beta-mannosidase
endo-1.4-beta-xylanase GH1S
GH endo-1,4-beta-xylanase s
endo-1.4-beta-xvlanase i
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beta-mannanase
a-L-fucosidase
glicuronoarabinox ylan endo-1 .4 beta-
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xylan 1 4-beta-xylosidase
alpha-N-arabinofuranosidase
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arabinogalactan Endo-1.4-beta-
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alpha-glucuronidase
xyloglucanase
alpha-I-fucosidase

xylan a-1.2-glucuronidase
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acetyl xylan esterase

acetyl xylan esterase
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acetyl xylan esterase

unsaturated rhamnogalacturonyl hydrolase

pectate lyase
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~ Figure $2. Phylogenetic analysis of main GH families including GH1. GH3, GH5, GH9. GH10, GH11 and GH94 diversity. Multiple sequence alignments were
performed with MAFFT against full length of members of GH1, GH3, GH5, GH9, GH10, GH11 and GH94 with each of their top 2 to 6 best hits in the NCBl-nr
database. Then an unrooted phylogenetic tree was established in MEGA 5 by the neighbor-joining method with bootstrap values for 1,000 resamplings shown
at major nodes. Sequences from the present termite gut metagenome are colored in red, from other termite gut in green and from other various sources in black

Database accession numbers and organisms are shnweltliur each\sequence_ . .
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Figure S2A. Phylogenetic analysis_gf GH1 diversity.
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Figure S2F. Phylogenetic analysis of GH11 diversity.
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Discovery of abundant lignocellulose-degrading gene clusters in the sequenced
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Discovery of abundant lignocellulose-degrading gene clusters in the sequenced
fosmid clones
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Discovery of abundant lignocellulose-degrading gene clusters in the sequenced

fosmid clones
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Discovery of abundant lignocellulose-degrading gene clusters in the sequenced
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Discovery of abundant lignocellulose-degrading gene clusters in the sequenced

Taxonomic origin predicted by the PhyloPythia$
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Results and discussion

Recovery of novel CAZyme diversity and distribution in a single Treponema sp.
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Recovery of novel CAZyme diversity and distribution in a single Treponema sp.
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Recovery of novel CAZyme diversity and distribution in a single Treponema sp.
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o Results and discussion

Biochemical characterization of a xylanase cluster on Contig00057 reveals distinct
physicochemical properties and hydrolysis patterns
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@ Biochemical characterization of a xylanase cluster on Contig00057 reveals distinct
| physicochemical properties and hydrolysis patterns
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Results and discussion

Biochemical characterization of a xylanase cluster on Contig00057 reveals distinct
physicochemical properties and hydrolysis patterns
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| Results and discussion

Biochemical characterization of a xylanase cluster on Contig00057 reveals distinct
physicochemical properties and hydrolysis patterns
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Biochemical characterization of a xylanase cluster on Contig00057 reveals distinct
physicochemical properties and hydrolysis patterns
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Biochemical characterization of a xylanase cluster on Contig00057 reveals distinct

Results and discussion

physicochemical properties and hydrolysis patterns

Xylanase Optimal pH Optimal temperature Saturate substrate Km Activity (U/mg
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Results and discussion

Biochemical characterization of a xylanase cluster on Contig00057 reveals distinct

physicochemical properties and hydrolysis patterns
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Results and discussion

Recovery and functional verification of diverse cellobiose metabolic enzymes

FFUERNIBS(EPEMRS R i A R AN AT
WK R R LB ROt EIVEF, FESF4E
TSRS, FEBESEDNTERZ—,
ERASR AT LS. Eil, REERTE
THILERRERNT SRS RITRE, FHES
MR EES R Mg, -




(/) B-glucosidase (ii) Cellobiose phosphorylase (iii) Phospho-B-glucosidase

[ o
O L] OH
HO oH WO ) H OH
o o o
o i} o o o o o
o HO oH

QO000OCC QOQCuCOj WDCCO QOOOQCO00000 ERED
| T | |
COBBORY BOCO06O .-.. i -3 )

A J

HO mw ol l . iy
m'é:w-?“‘ m’é:é'“‘?"‘r* D St
HO oH
L = [ D @

o & a ]
m’é\\ +H0’£ﬂ m’;rﬂ + m’éﬁ
Ho HE O Ho
™ on O en H g Hom

Fig. 3 Identification and functional verifications of genes related o
three well-known cellobiose-metabolizing pathways in gut micro-

biome of . Brachvcerastes. T:transporter, Bglp-glucosidase, CP:

cellobiose phosphorylase, Pbgl:6-phospho-p-glucosidase, Pi:inorganic
phosphate, Ell:sugar-specific membrane components of PEP-PTS, HPr
and EI soluble components of PEP-PTS

R=1Riii

Results and discussion

.‘ 05 IAER-p-EEEE e (EC 3.2.1.86) BATPY - SHKEE/KARID]

&R

p-EENEE e (EC3.2.1.21) NMEHWY

IKERISTEIGLEIB-1,452, FEERINE

ENEERTT,

&R

T HERERRICER (EC 2.4.1.20) 15§

N ST BRI B BRI
HiEd FR RS QHHH@P\II?:FQ’E

:*EtBnJEE%ﬁ“%fﬁD%ﬁ%Ff 1-fgsfg
(GIP) (SAISGIPEIEE TN
6- REIENE g, A re22ATP) .

U2, BEBRRTIGIE I RO



Results and discussion
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Putative cellobiose-metabolizing enzymes GH Family Activity

p-glucosidase

X4_contigDO0059.2 GHI +*

Cellobiose phosphorylase

X4_contigDD023.7 GH94 Supernatent/Percipitation —
X4 _contig57.25 GH94 Supernatent/Percipitation +
X4 _contigDD057.26 GH94 Supernatent/Percipitation +
X4 _contigOd06d. 26 GHY4 Supernatent/Percipitation +
X4_contighdD6d.27 GH24 Mo expression -
X4 _contigDD68.19 GH94 Supernatent/Percipitation -
X4 _contigDD091.11 GHS94 Supernatent/Percipitation

Phospho-p-glucosidase
X4_contigDDD6. 31 GHI1 Supernatent/Percipitation +
X4 _contigD006.32 GHI1 Supernatent/Percipitation +
X4 _contigDO0ad 30 GH4 Supernatent/Percipitation +

“Data from our previous study by Wang et al. [37].
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X4 contigd006.31 X4 contigd006.32 M X4_contig00064.30 M
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