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Materials and methods

(a)

e Legends
01. Sample collection gl
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Y-shaped Sungai Klah hot spring (SK-Y)



Materials and methods

01. Sample collection

RS

Perak, Malaysia: (3°59'50.50”"N, 101°23'35.51"E)
Y#2Sungai KlahiE R (SK-Y)

20165F03H24H

FERRIHINTTSREKRE, [EIFRLISK,




Materials and methods

01. Sample collection

foliage with green biofilm nondegraded foliage with no apparent biofilm degraded foliage

WHHFmPRARRER, FERIFTERSEESFKALAW AR MADDE TN ST,
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02. Total community DNA extraction

(1) RIK;

(2) FToRR B EDRRRY Rt
3) EBEZEBEYIIERYRIRMT;
(4) FESK-Y R BBHPEARRINT .

03. Library construction and 16S rRNA ampliconbased sequencing

(RS [ AR I R SEE16S rRNARSF XTI RS,
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04. Sequence analysis

rarefaction analysis FERIEDHT

the number of observed OTUs per sample

Shannon-Wiener{g§£%

SimpsonfE&Y

I SPRINA 353967, [AINCBISEEINFEUEZESRATRSSNFETE.

05. Carbohydrate-active gene prediction
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01. HARRTERS =D

Vitex’—id:#ﬂ)%, Ficus*ﬁ%, Stenochlaena TABLE 1 Approximate composition (as a percentage) of various
St iEEFlAdenantheraB4l S 25SK-Y foliage samples

SRR EEREY), BSEX2-43K, Genus Lignin (%) Hemicellulose (%) Cellulose (%)
FIFANDF (F2H4E5. FERFIAKR ViR 9.9 3.9 10.2

%) . ADF (FFERMARR) , WARA 7 87 29 Lo

PREERROMI R, SRR =

HRAFIIB DRI TNRE.
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02. 16S rRNAEBENFZES T

TABLE 2 Summary of assembled data obtained from total community DNA of water and foliage microbiota

SK-Y water Green biofilm Nondecay Decay

Dataset Bacteria Archaea Bacteria Archaea Bacteria Archaea Bacteria Archaea

Number of reads 510983 1153627 248958 1455515 288476 1437865 651444 826285

Sequence Minimum 200 200 264 203 264 200 200 200

length (bp) Average 294 266 269 263 269 263 329 261

Maximum 429 422 275 390 275 390 430 320

Observed OTUs 11704 31 16331 26 16153 21 15529 21
Shannon 7.867 ] 2.195 7450 0.961 /7.318 0.574 7169 1.402
Simpson 0.989 0.533 0.982 0.242 0.982 0.141 0.981 0.405

SK-YIK#Frh: RS, ¥

FEEMYYERS.
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Results and discussion
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Acidimicrobium
Aerapyrum

Azroarcus

Coldifineo
Coldisphaero
Candidatus Solibacter
Chioracidobocterivm
Chioroflexus
Cyonobacterium
Cyanothece
Desulfurobacterium
Fervidabacterivm
Geminicocous
Geaobaciilus
Halapricum
Ignicoccus
Limisphaerg
Mariniphago
Meiathermus
Melioribocter
WMethanocorpusculum
Methanofallis
Methanagenium
Methanosphaerula
Methanothermococcus
hethanotorris
Methylothermus

Nitrosopumilus maritimus

MNitrososphoera
Noecardioldes
Roseiflexus
Rubidibocter
Singulisphoera
Thermoonoerobocter

Thermoanaerobacterium

Thermoanaerobaculum
Thermoflexus
Thermosipho
Thermosulfurimonas

Unclassified Erysipelotrichaceae
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= 147N
Methanocor, uscl:?um% 6%5 B
Cal lmea g3 .8%),
Nitrosopumilus (

Meioth ermus 58%)
Methanogenium (0.4%
loro{]exus (3 6%),
Ignicoccus (0.3%),
Roseiflexus 5/3 .6%),
Methanotorris (0

hermoanaerobaculum(3 1%),
Methanosphaerula (0.3%

elioribacter (2.4%),
Halaprlcum (0.2%),
Geobacillus (2.2%),
and Methanothermococcus 510 2%) genera FAYTIAIKEE

Desulfurobacterium(1.8%),
were present 1n all the sam
Caldisphicrn oo S bl o found in al
aldisphaera genus was found in a
pT hermganaero actermm/rﬁ )
samples except for the nondeca)g samp c.

Fervidobacterium(1.0%
Acidimicrobium (1.0%),
Chloracidobacterium (1.0%),

Thermoanaerobacter (0.9%).



Source

Submerged foliage and hot
spring water of SK-Y, Perak,
Malaysia
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Sediments from hot spring,
Xiamen, China

Mixture of water and sediment
from SK main stream hot
spring, Perak, Malaysia

Soil contacting regions of a
bagasse pile at Phu Khieo
Bio-Energy Chaiyaphum
province, Thailand

Vegetated area of Obsidian
Pool (site OBP 10),
Yellowstone National Park

Anaerobic digestion sludge
collected from Shek Wu Hui
wastewater treatment plant,
Hong Kong, China

Potential biomass degraders

Acidimicrobium, Aeropyrum,
Caldilinea, Caldisphaera,
Chloracidobacterium,
Chloroflexus,
Desulfurobacterium,
Fervidobacterium, Geobacillus,
Meiothermus, Melioribacter,
Methanothermococcus,
Methanotorris, Roseifle xus,
Thermeoanaerobacter,
Thermoanaerobacterium,
Thermoanaercobaculum,
Thermosipho

Geobacillus, Thermus, Bacillus,
Anoxybacillus

Aciduliprofundum, Caloramator,
Hydrogenobacter,
lgnavibacterium, Melioribacter,
Methanocaldococcus,
Methanocella, Methanothermus,
Methylacidiphilum,

Thermode sulfovibrio,
Thermotoga, Thermus

Actinobacteria, Bacteroidetes/
Chlarabi,
Chlamydiae/Verrucomicrobia,
Chloroflexi,
Fibrobacteres/Acidobacteria,
Firmicutes, Planctemycetes,
Proteobacteria

Anaerobacter,
Caldicellulosiruptor,
Caloramator, Clostridium,
Thermoanaercbacter

Anaerolineales, Bacteroidales,
Clostridiales,
Methanobacteriales,
Methanosarcinales,
Thermotogales

Analysis approaches

Cultivation-independent

Enrichment

Cultivation-independent

Cultivation-independent

Cultivation-independent
and enrichment

Enrichment

Temp., (°C)

60-70

50-80

50-110

50

55-85

55

pH
75-86

7.0

70-2.0

n.a

6.0-7.0

Biomass substrates/source

Plant litter

Sugarcane bagasse

Scattered plant litter

Sugarcane bagasse

In situ sampling (Juncus
tweedyi); enrichment (Avicel,
xylan, switchgrass, Populus)

Microcrystalline cellulose with
glucose

References

This study

Zhao et al. (2017)

Chanetal. (2015)

Mhuantong et al. (2015)

Vishnivetskaya et al.
(2015)

Xiaetal. (2014)
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TABLE 3 (Continued)

Source

Sediment and water column of
Great Boiling Spring, Nevada

Switchgrass-adapted bacterial
consortia

Potential biomass degraders Analysis approaches
Archaeoglobales, In situ enrichment
Desulfurococcales,

Dictyoglomus, Thermotoga

Paenibacilli spp., Rhodothermus Enrichment
marinus, Thermobispora bispora,
Thermomicrobia sp., Thermus
thermophiius

Temp., (°C)
74-85

pH

n.a

Biomass substrates/source

Ammonia fiber explosion-
treated corn stover and aspen
shavings

Microcrystalline cellulose

References

Peacock et al. (2013)

Park et al. (2012)
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LE: eyt RBE. MENSHEMEDTTRE, Cyanobacteria (14.7%),
Proteobacteria (14.4%), and Chloroflexi (13.1%)2="7"FEZ1Y],

IRE: B5MH. REPSEEF$, LA Firmicutes # ProteobacteriadF., EEEE

| JEESFEGeobacillus, Thermoanaerobacter, Thermo

anaerobacterium, Candidatus

Desulforudis, and Caldicellulosiruptor, BIS5A[EIMNEANRAHEZBIIEFIIE,
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( 04 )’ BOKIC SRR EURRE (CAZY A ZREERKRIA, SK-YRRESHESH
2PN ERBENERARTHERENIREM, AIEDoIMGHEE, XE
Egi iR T B E P A RMEYI Z BINEEEEER.
EALEEREFGHESERTRNAR(CAZYEUERE), AEEEY)
R R P R BB R A ER.

@ SR, ASHETRENFRARIABRETRR, CAZy
FESKOTERET. ASHERRROHERAMBER,

Metatranscriptomic (FCHSE%) FIATEAE TRGHATEEZA
KT, FATEHREIIA.
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