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(Deckert et al.,1998; Sharma et al., 2014; Poli et al.,2015; Saxena et al., 2015; Dhakan et al., 2016)
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(Lopez-Lopez et al., 2013)
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(Colman et al., 2016; Eloe- Fadrosh ef al., 2016; Gudbergsdottir et al., 2016)
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BEAERAR=MEERR(44-75°C) = F AMEEFE
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: A& (Cyanobacteria, Chloroflexi)

FEERYE & (Methanomassiliicoccus, Methanocella)

8. SMIIRNEMYIKYES | 8, SRFIEMEEEIRZ (Bowen De Leon et al., 2013)
O 3FIIAYSungai Klah (SK) BER(50-110°C,pH 7-9) :
. Firmicutes, Proteobacteria

iR, BB S s, R EESES
HtESBIE , 5k, &, #HFZE(R (Chan et al,, 2015)
FHER. &, SNENERRPHEDESSIMCETITIgES T
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SHE LI L SBHrLLIBXERIERREREL coquito
FESKFEREBHDNAZE RS EEHERRYHEEEESRRS (Jimenez et al., 2012) ;

. Gammaproteobacteria, Alphaproteobacteria

ZIER I RREVESIRIE
. Verrucomicrobia. Acidithiobacillus spp. (Mardanov et al., 2011; Menzel et al., 2015)

FERBEDFATBIER : Q7KEES , ARiEN , ERM , FIESEeFIiEiEe
(Ferrandi et al., 2015; Littlechild, 2015)
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TABLE 1 | Physico-chemical properties of the hot spring samples
recorded on-site.

Sample Temperature pH Total dissolved
name (°C) solids (ppm)
Anhoni BAM 55 7.8 690
CAN 43.5 .5 530
CAP 52 1 7.8 620
Mean 5024598 74754034 7T204+116.62
Tattapani TAT-1 a8 7.5 880
TAT-2 615 7.6 600
TAT-3 69 7 700
TAT-4 67 7.8 700
Mean 7388+16.39 7.74+047 633.3 £+ 51.31
Mann-Whitney Tattapani vs. 0.057 0.571 0.171
U-test Anhoni

Six samples (BAN, CAN, TAT-1, TAT-2, TAT-3, and TAT-4) were collected from a depth of
about one meter from the surface and one sample (CAP) was collected from the outlet of
a ~635m degp borshole.
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Supplementary Table 2. Number of 165 rRNA (V3 hyper variable region) amplicon

reads obtained per sample

g FNABEB S

Samples | Number of Raw Reads | Number of High quality reads
CAP 3.874.850 3.048.182
BAN 4.382.060 3.567.202
CAN 2.896.430 2.318.060
TAT-1 4.468.139 3,574,921
TAT-2 4,043,404 3.041,973
TAT-3 5,151,447 3.969.061
TAT 4 3,011,091 2.362A487

(& closed-reference OTUFdenovo OTURES X , H3K1E40181MNOTU ( BZE>97T%HIE—M ) |
HA901MOTU ( 0.3 ) AgefE R a3 Bl o B,
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g FNABEB S

indicating a taxonomic diversity across different samples.

Samples | No. of high No. of Largest N30 Median | % GC
quality assembled | conftig conftig Coverage
reads contigs size depth

CAP 19,554,880 | 189,789 300,790 1.095 5.804 58.76
CAN 15,400,199 35,630 308,961 1,436 351 56.83
BAN 15,622,317 10,034 255192 2,243 5.95 63.36

TAT-1 | 10,967,018 1,817 203,188 37314 24.59 50.5
TAT-2 | 13,563,485 60,087 10,394 358 3.48 G714
TAT-3 | 15,209,380 61,774 99,748 2,970 6.58 3032
TAT-4 | 8,839,629 14,662 119,840 3.144 5.98 47.45

Supplementary Table 3. Sequencing and assembly statistics of the hot spring samples
obtained after de novo assembly. The size of contigs ranged from 1,817 to 189,789 bp
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FIGURE 1 | PCA plots based on 165 rRNA and WGS reads. (A) Unweighted UniFrac distances calculated using amplicon reads and plotted on PCA plot.
(B} Hellinger distances calculated using KO abundances from metagenomic reads and plotted on PCA plot. Al Anhoni samples clustered together, whereas the TAT-1

was found distant from other Tattapani samples.
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Supplementary Table 4. The alpha diversity metrics calculated for 16SrRNA and
metagenomics reads are shown for both sites (mean 1 sd).

Diversity Anhoni Tattapani Mann-Whitney U Test
0":;2;‘;;‘:;“5 2239+ 95.016 2086.15 + 290.220 0.745
S'ﬁ‘gg:ﬁ;:ﬁ“ 4.056 < 0.676 3.792 £ 0.441 0.857
Pi"l“l “;;5 ;‘;’ELE;'E“ 0362602+ 0.059272 | 0341453+ 0.035272 0.857
(?;EI:E:;E:E) 10.73 £ 0.637 9.51+0.22 0.0148*
m 0.898 = 0.0193 0.892 = 0.03 0.114

*: significant (p-value < 0.05)

ShannonZZ £ 4

RS AT AT HRTHNER S |

{KF TattapaniAVEE Z 114 (P<0.05)

AnhonifIERZHFMHTEE
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The Tattapani samples showed separate clustering from Anhoni samples using Hellinger

Distances based on KO proportions and eggNOG proportions.
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FIGURE 2 | Relative abundance of microbial community at different taxonomic levels. {A) Phylum gbundsnce in hot springs samples. Phylum abundance =
1% ara plotted in tha bar plot. {B) Genus abundanca in hot springs samples. Genus abundance > 1% are plotted in the bar plot. (C) Species abundanca in hot
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FIGURE 3 | Taxonomic tree showing microbial community structure in hot spring samples. The families having = 1% abundance are plotted. The outer
seven concentric circles depict a heatmap based on the taxonomic abundances in different samples. The color of outermost bars depicts the sample in which the
taxonomic group is abundant. The calor in the inner nodes depicts its phylum.
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FIGURE & | Spearman’s Rank comelation of species with temperature. Species proporiions obiained from metagenomic analysis wena cormatated with
temperature and those with significant Spearman’s Rank comalation coefficiant (FOR adjusted p < 0.05) and higher correlations (g = 0.7; p = —0.7) wera plotted.
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FIGURE 7 | Fisher's exact test for pathways in Anhoni and Tattapani samples. The positive bars (in green) are pathways enriched in Anhoni samples, whereas
the negative bars (in red) are pathways enriched in Tattapani samples.
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| TOLUENE DEGRADATION |
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i A Methyl- 4—Meth¥1 3-oxoadipate-
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515 1, 2-dihyrdrosyeyElohexa-3,5-diene muconate ¥ ik maleylacetate %
o (11412 ] o— 13l —»o— 1131l o—] 551?|—>o—|31145 ]
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XYLENE DEGEADATION
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BENFOATE DEGRADATION |
Cllorocyclohesane and
chlorobénzene degradation
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/ Microbial __ Enzymes —> Hydrocarbon\

Community Degradation

Toluene
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Benzene = Phenol

_— Benzoate —> Ca'ﬂéchol
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Methane = Formaldehyde l
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Discussion




RS EYIRIZER © Anhoni ] Tattapani R TIEHIAZ , =2EZBEEGRXNKREIENEZE
FEXEWXE X R aEfEERERERNFEE. XWRPREa xRS ESIINEMENHLE
Y1, FFEBENSPK (Farooqui et al., 2009) ; EBISMZFRE , w2l TIERE.

TEFIGHEMZRSEUIMMCERMN , 53T TERNSARREN , X1E
TR TEER(EA.

METERIZE @ . 88 R, . i R . 85 # % i EaRTRERS A2
ERRPNRBERRERBTAMAYEA, (Duchscherer , 1983)

Tattapani PVURA G SR EE2kmFERA230+40°C , 1kmiREIA112+30°C
(Vaidya et al., 2015), HiRSEERAIBBEMMENZIHELERE | BFEEIIEEHERE.



FZRARIREARIMIEMNENPEREFRERE (44-110°C ) BIHRAIET16S rRNAT
MTRIEYIZ RN |, DRI )FERS (Bowen De Leon ef al., 2013; Chan et al., 2015; Ghelani
et al.,2015) , SAHFHERF , AlgeRMRES BINRMEFEBEIMLEE.

Tattapani B ThermotogaeFERim , SEmARIEX , HMiPWSERHEARPBERE.
(Chan et al., 2015; Kanoksilapatham et al., 2015; Dhakan et al., 2016)

fEBAN , CAN , TAT-2 , TAT-4fICAPHEEFPFEFEEESHTHE| I Tepidimonas sp. EE
HIEMDTERRR Tl 5, BR , STREUAISMHERBIERREFE.



ERE—REYIFFIRE KINT RIRSN SRR ; 2Am | (FAMEYD
A% HEAEE. B—Moee | XLUMRPFEENIM , XEYfhnlgeEE <
HIERIRER. AARPEENYFHNBEERFELRTERINRSILED (&EX) 5
X BEFLENEYEER], (Kimes ef al., 2013; Gaur et al., 2014)

Tattapani PHEMIEREER S HIFIDNAEE R RN FEE I R EEAFIRMIERME T
FEENLH , AEEEXIDNAEMEE KHIRE.
MEMRFZRIHCIREZINEFAAYHEZY (Gupta and Sharma, 2015) , SIRENEFHIE
EBFELL , RimiTEE S EYILAT 2 RIDNABE R AN SR TRFESNELRE |
ARSNGB ESN . (Li et al., 2014)

REEEERNSEFIIZERAPFFREFE | TattapanilEIMFEEEXFRBRE DL
B DYIF BEB M S FENAIETRR.
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