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XrEitem . PERAEX
FO5E; (2016.08, 2018.08) , =FF (2017.12) , HERET 18/ HSMMsHEER.

© 1
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Location of the sampling sites



Table S1. Physiochemical parameters of the hot spring samples used in the study.

. Latitude Longitude Elevation Temperature Sampling
Sample Location pH .
(°N) (°E) (m) (°C) time
/" DGJ-1 Tibet 29.60 85.75 5067 79.0 2016.8™\
DGJ-10 Tibet 29.60 85.75 5079 60.4 2016.8
DGJ-11 Tibet 29.60 85.75 5079 45.0 2016.8
DGJ-13 Tibet 29.60 85.75 5082 66.0 2016.8
DGJ10-2 Tibet 29.61 85.75 5079 66.7 2016.8
\_DGJ10-3 Tibet 29.61 85.75 5079 62.3 2016.8 /
ﬁcoa Tibet 30.67 91.59 4497 61.4 2016“
QC04 Tibet 30.67 91.59 4500 69.5 2016.8
QCO05 Tibet 30.65 91.60 4495 40.8 2016.8
QZM-14 Tibet 28.25 91.81 4502 67.5 2015.8
QZM-B2 Tibet 28.25 91.80 4450 76.9 2016.8
QZM-D2 Tibet 28.25 91.80 4388 74.9 2016.8
QZM-3 Tibet 28.25 91.80 4388 63.0 2015.8
QZMA Tibet 28.25 91.80 4450 62.0 2015.8
A96 Tibet 29.59 85.75 5057 45 2018.8
Y1 Yunnan  24.95 98.43 1352 55.0 2017.5
Y2 Yunnan  25.59 98.80 1439 63.0 2017.5
Y3 Yunnan  25.59 98.80 1439 66.0 75 2017.5

B 408-79.0C

pH: 65-9.0
éQucain (QC) #MMQuzhumu (QzZM)
BRSEchigpH(E,
Dagejia (DGJ) HREEFHIL,



Rehai (YL, Y2, YBASHER) BHA
HIHSMM, {BRAKERTHL. :
EEﬁA% (52°C, pH8.0) E— 1 EHFH
HSMM, EE2-3cm, FRETIAKENL
%,

& Y3 (Rehai) A96 (DGJ) y

Representative samples (Y1, Y2 and Y3 from Yunnan, and
A96 from Tibet hot springs) that are used for isolation.
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Table S2. Media used in the current study.

[DSM 830 medium]

Media Composition (g/L)
Reasoner’s 2A (R2A) | Yeast extract 0.5, peptone 0.5, casamino acids 0.5, glucose 0.5,
agar starch 0.5, K;HPO,4 0.3, MgSO, 0.05, Sodium pyruvate 0.3, agar

20,pH 7.2

CC agar

Microcrystalline cellulose 1.0, casamino acids 1.0, KNO; 0.2,
Na,HPO, 0.5, MgSQO,-7H,0 0.05, FeSO,-7H,0 0.01, Agar 20, pH
7.5

Thermus 162 agar

Yeast extract 1.0, tryptone 1.0, nitrilotriacetic acid 100.0 mg,
CaS0,-2H,0 40.0 mg, MgCl,-6H,0 200.0 mg, 0.01 M Fe Citrate
0.5 mL, Trace element solution 0.5 mL, Phosphate buffer 100.0
mL, Agar 28.0, pH 7.2.

medium
1. Phosphate buffer (g/L) [KH,PO, 5.44, Na,HPO,-12H,0 43.0,
(DSM 878 medium) g (G1) IKHZPO 2P ez
pH 7.2].
2. Trace element solution (g/L) [MnSO,4-H20 2.28, ZnS0,-7H,0O
0.5, H3BO 0.5, CuS0O4-5H,0 Na,MoO,-2H,0 25.0 mg,
CoCl,-6H,0 45.0 mg]
Tryptone 0.5, yeast extract 2.0, glucose 1.0, lotus root starch 1.0,
T5 agar

agar 20, pH 7.2

ERNMEDSEIEFRE
IEmELMREE, ER2A, CC, T5
FMThermus 162IRfgiE#AE FiHI TR,
FHES5C., BRERKE T EAR—RE.




Metagenome extraction and
16S rRNA gene high -
throughput sequencing; Data
processing and network
analyses; confirm key-nodes
as potential growth -
promoting bacteria.

Standard Isolation with
10-3sample dilution.

lo--/l

@ m—
Hot spring biomats sampling.

SCM - based isolation
I with 10 5sample
I dilution.

‘ SCM - medium preparation.

@

nodes) screening with cross
streak method.

_ Identification and deposit of isolates for the further studies.

Workflow use to predict key-node taxon and screening of
growth-promoting strain.

Growth-promoting strain (key -

BEFHEMERNMEDSEIEFSE
1. PRGEER.
2. HEFEARE. 16S RNAEEEEENE.
FUBGIE, HERNEDT. BMAXEDTRESR
NEERREKETR.
4. (BREKEFRIBER SIETERRIHIES.
5. SCM 1E#FEHIHIE.
6. MREENIOHFMAMTSCMEFEL,
7. DE. . £xE.




SCMIEFEATHIS

{EFR2AIRAE (8 Thermus 162IRA8) {FADBRIEMIERE, IRI0BEKEHE
HIEFLER. MBIWIREI T EE.

AT HTESCM, BEKEHERINARBR2AKKEFEF, 55°C, 180rpm, FERE
FHTIER. RESEKBFEEHE, BEED (10,000xg) 9B LE/RMARED . SH
fEERT10ml PBSE /M (pH8.0) hHBITHEARE. SERNAEMBWEICT,
12,000x B30, EFoHEIEBIFN EiEREiERE (0.22um, Millipore, USA) ,
FHoBINMNAZIR2AIRRE/ Thermus 162178+, ZRE D 51/910%F01%.




6. DNAIEEY, 16S rRNAEENE, EELERRZESON |

<7] {#FEChelex 100 (Bio-Rad, USA) 1RENEIEEIEEZEDNA,
A iMlFY7ESangon Biotech Co., Ltd, (FELE) #Hi7.

7] f£FEzBioCloud#ERE (https://www.ezbiocloud.net/) SEMRRNISHERAITLLIS, HED AL
EBIINCBI  (https://ww.ncbi.nlm.nih.gov/) #ZEBRBLASTIEZR, BicRIRIEFN D BYIS AFRIFRIEF
HNERFFFHITIR.

£ FHEMEBHE8.7 % ERIENX FHIF (Kimetal, 2014) ,
95.3-90.0%F1/NF90% ke E =aIF o35kt (Yarzaetal, 2008) .

4 EFRMEGAZHE7.08% (Kumaretal , 2016) , BITRAUARELHITRALE DI,

16S rRNA

sequencing - !




EVEREL [K]ZH (Comparative Genomics) EEFEEHE
SRR L, XIEMEEMERBE TR,
kT HREERIIIEE. RIAVIIEFIFPENHIL,

977t TepidimonasfChloroflexus/@ kR < 8]
HOEREBSHE, MIGIEUERE (https://jgi.doe.gov/)
MR TN EEERZA.
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JEEERCiEIEE
{{iB12H (Metabolome) 2i54HiE. HLI. BEHEEVERRIFIEND FREEL EEREND FE
1000LANBIARIRIE NS F)RIES.
REACETA : XHSFERNRE =R RIENREHITEENE.

JHEEARIHAS: FIRMHESY, TESEIRAMCIOERMCEIHITIEXY, KEHRHEERNER
5, ERNHITHERSHNERE, #E—SHRERNBEYRAESSHEBRSHEHXEDFIENXE.
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(b) « B °
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N * Relative abundance=1%
. |® Key nodes (degree232, top60%) |; i abundance=10:/o
® Intermediate nodes (10<degree<32) et i L5
® peripheral nodes (degrees10, last 10%)
FKEFTEAREAR, HH36510TUERIAER HAREHRIIMNET RE168N0TUHER, HA
ARKFELFRE, B, 53PMOTUHREN K Chloroflexus (17.5%) , Thermus (9.51%) #

WHE (E2a) . Roseiflexus (7.3%) , HEHMEITREY34.3%.



P 2. K RS RRSCOMEEFR RIS

EHSMSMZFHRARE AKX BT ROTY, BUERERSTBEEARAE (R2A. T5,

CC. Thermus 162 agar ) 9> E1EZTepidimonas (&3 EEEE/E ) , Sandaracinobacter

#Sphingomonas (3HIEERIEEIRE) EfR. BUHAARIREE, AIFERERERRET.

EREETIHNET A, SKEIERChloroflexus sp. SYSU GO0190R (190R) {EJiS
TE, 1ZERSChloroflexus islandicus isl-2TEY16S rRNAE R FAFBILITET99.2%.



P 2. xipaE

IRIEFR R SCMEEF TS

Thi

{EA LIABEREREFRRERSERER XA TS ERIEH.

Key node strains:

a) Tepidimonas sp. SYSU G0O0190W

b) Tepidimonas sp. SYSU G00470

c) Sandaracinobacter sp. SYSU GA8533
d) Sandaracinobacter sp. SYSU GA9328
e) Sphingomonas sp. SYSU G00007

f) Thermus sp. SYSU G00458.

e e e

key node strains

190R

maRMT, ssciEfad:
STepidimonas sp. SYSU G00190W (a)

Hiz=at, {(E1900REEKMERRTF,



P 2. KIS AERIERRSCMIBR RIS
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{ 4 0015
4 3 o
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i Time(h) {ENLS RS EdEERR: 8. 12f124hiZFH ISR E
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B 10N E8. 12f124n=AMHIEEAR: 12-24hH RIS
S IR, 109600WHEH LR SRR S 190RAIER (p<0.001)
190RHIL B B 190WIEFF 240 B EiBiRBFHIESCMISFHFE.
(SCM: R2ABkThermus 16255FE7w1010% 190W
EFEER) .
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Fig. S2. Representative plates comparing the difference between traditional (a, c) and SCM
(b, d). The isolation plates shown in the figures below are taken after 1-week incubation at 55°C
using Y3 samples.

Medium used:

(a) R2A agar

(b) R2A agar + 10% spent culture supernatant

(c) Thermus 162 agar

(d) Thermus 162 agar + 10% spent culture supernatant
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(a)

Aquificae
Actinobacteria 1%
2%

Bacteroidetes

HSESTMEE, SHEFUTAT:

Acidobacteria (4%k) . Actinobacteria (5%k) .

Aquificae (3%k) . Bacteroidetes (6%k) .

N : Chloroflexi (69%k) . Deinococcus-Thermus (142#%k)
24% Firmicutes (13%%) . Proteobacteria (778K) .

Acidogacleria

Firmicutes
40%

HM, 75% (239k) EtRMSCMIERE LB EFE,
Mot EERINEERER,

Chloroflexi: SCM¥EtR (57#%) , 1EHR9SIEFE OFK) .



304 Cytophagales

— 182 Sphingobacteriales

Bacteroidetes  ¥FE]

Flavobacteriales and Bacteroidales

a SYSU GT96-39-2

109 / Chitinophagales
_‘——E Other Deferribacteres

L] KU306340, Calorithrix insularis, rypesp Unclassified Calditrichaeota
08108, Chlorobium clathratiforme, Chlorobiaceae ] =
CP000492 Chlorobium phaeobacteroides, Chlorobiaceae
CP001097, Chlorobium limicola, type sp., Chlorobiaceae
Y08105, Chlorobium phaeovibrioides, Chlorobiaceae
CP000096, Chiorobium luteolum, Chlorobiaceae

M58468, Chiorobaculum tepidum, ., Chlorobi ] . =
[ — o L T oy A Chiorobia or Chlorobea | Chioropi  RE|]
Y10649, Chlorobium chlorovibrioides, Chlorobiaceae

4:&001 108, Prosthecochloris aestuarii, type sp., Chlorobiaceae

& M62791, Prosthecochloris vibrioformis, Chlorobiaceae
i 4 SYSU GT96-40-1
& AF170103, Chlorohempeton thalassium, type sp., Chlorobiaceae -
——2 7 Ignavibacteria )
100 / Deinococcus-Thermus
Nitrospira
JX420244, Thermoanaerobaculum aquaticum, type sp., Unclassified Acidobacteria

a SYSU GT96-06-24 =
HE794997, Thermorudis pharmacophila, Thermomicrobiaceae
KF193530, Thermorudis peleae, type sp., Thermomicrobiaceae

KF193529, Thermomicrobium carboxidum, Thermomicrobiaceae Th 9 I' m O m I CI' Ob i a

M34115, Thermomicrobium roseum, type sp., Thermomicrobiaceae
_{: JQ345500, Nitrolancea hollandica, type sp., Sphaerobacteraceae

AJ420142, Sphaerobacter thermophilus, type sp., Sphaerobacteraceae
’ e _— Ktedonobacteria

7 ——— Chioroflexia Chloroflexi —i_%ml —_]

1\

O
N

10 ____———  Anaerolineae

AB576167, Ardenticatena maritima, type sp., Ardenticatenia
Caldilineae

a SYSU GY1-22
-I I 4 ~~ Dehalococcoidia

KC526151, Thermoflexus hugenholtzii, type sp., Thermofiexaceae -
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Table S2. Media used in the current study.

[DSM 830 medium]

Media Composition (g/L)
Reasoner’s 2A (R2A) | Yeast extract 0.5, peptone 0.5, casamino acids 0.5, glucose 0.5,
agar starch 0.5, K,HPO, 0.3, MgSO, 0.05, Sodium pyruvate 0.3, agar

20,pH 7.2

CC agar

Microcrystalline cellulose 1.0, casamino acids 1.0, KNO3 0.2,
Na,HPO, 0.5, MgSO,-7H,0 0.05, FeSO,-7H,0 0.01, Agar 20, pH
7.5

Thermus 162 agar
medium
(DSM 878 medium)

Yeast extract 1.0, tryptone 1.0, nitrilotriacetic acid 100.0 mg,
CaS0,-2H,0 40.0 mg, MgCl,-6H,0 200.0 mg, 0.01 M Fe Citrate
0.5 mL, Trace element solution 0.5 mL, Phosphate buffer 100.0
mL, Agar 28.0, pH 7.2.

1. Phosphate buffer (g/L) [KH,PO, 5.44, Na,HPO,-12H,0 43.0,
pH 7.2].

2. Trace element solution (g/L) [MnSO,4-H20 2.28, ZnS0,-7H,0
0.5, H3BO 0.5, CuS0O,-5H,0 Na,Mo0O,-2H,0 25.0 mg,
CoCl,*6H,0 45.0 mg]

T5 agar

Tryptone 0.5, yeast extract 2.0, glucose 1.0, lotus root starch 1.0,
agar 20, pH 7.2

B3 BERISFTF D B AR ESCMIZ FREF]
Egizx7mE (R2A, T5, CC, Thermus 162) _t:

FrEEIRESCMER EBAK,;
EEREFE LEREREARLF, Thermus 162 (5
fK) . R2A (8%K) , T5 (F&) #CC (%)

ISESCMEESRE (10%190WiEFHK Fi5m) AR
HERKINA.
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TIGRfam functional categories

HRE AR,
ZHpEI0T.

m T.ignava_DSM 12035_2784746798

e T. taiwanensis_VT154-176_2684622515
T. taiwanensis _MB3 2630968750

v C. aurantiacus_Y-401-fl 643692015

¢ C. aggregans _DSM 9486_643348527

\—
<« C. aurantiacus_J-11-fl _641228485 i'gjg\

» C. sp._Y-396-2 _2506520040

e C. islandicus_isl-3 _2775507287 E_gj\é*uégéga

TIGR (The Institute for Genomic Research)

TepidimonasBEFBHEENEESERBXNERHE

EBEETFChloroflexus (p <0.001) .
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From interaction to network

19855 StaleyF[1Konopkat2H :

“FBRBIENR, 1HEKRR" (Great plate count anomaly): £
R 7 RIS AR E TS B AR P MEY SR EC AFEEEERIIS.
125, RIBFRIMEDHEDNE A IEIFREY "IBR"  ( dark matters)

KHEILLER, WTHEVEFEEEERZERHAATD, MENEESRETHAZE IR
MVAMAZIE, TIEMEZBERESHIVEEER, EEFNSHEEETEITER.

Interaction !

BIHARARERAA, HSMMARRAEIAERE SAMREEER 5 (£9100um) |, BIH U CEHIZE!
JIATESRAARE (Cordero, Dattaetal , 2016) . XJFTHEFAIME, FEERIMEIREAREER
MRERY "MRRE" .



I From interaction to network

FifREITHEREE (Co-occurrence network) RRMEMAREHZZEAREEXER.

iR : HAEMNBER D BT IEFRTRIA EFRRHMEDE BT,

HSMMEZSINEF, (RFE 2B Tepidimonas (FHXIFFE: 0.014%) XIRIZRIE
HTERTDE, HEMEMREESRIEEEER.

Chloroflexus F[] Roseiflexus (FAPS)2 HSMMAESZ SRS EFEE, (BIEETFME
HNET R, SEEHAERKESEE.

YEAHSMMESRFRNEFE, HEFEMFR. RlE, PSS MENIEERE, H
FAMEEERBHEDM. AR, RFEEHREHPBIENVEEFEXESITFR
HIIRTREEE.

Network !



I From network to 1solation

TR, B TER(IIAMRRMEYEFIGA. FEEFRARTIEFREAA,
I EBIASI RO IEFREESFRRAEY), kS tst 7 aliEss, FRIGEIFTE
fesre, I R MENRIR.

EXRRNERIFESZENE, EREDIESFEZ ENEIREXE. 7FERER
BESZNGHIMEERETRON, FEUSFHEZH "BRCREFHNED" | NmE—F
HRPRPIMEDERISR, LUARFEAMEMTRNSET & SFIR.




I From network to 1solation

Isolation !

MEMEEERIIEEER, ERENERCIRETESIIREIEDHIER,
8% RIMIRRNEMREFIREE!, R BB MELRMEFESRFHREL,

AFRF, FAP (WMNETR) SXETRENY 73R AREXME, Tepidimona
ScChloroflexustpkRZ B AEZE. Elth, 1ETepidimonas BYZHEES M W0
FEREFESD, EHEERDEFAP (Chloroflexi) BIEIKIESFH,



I From isolation to metabolome

Metabolome !

BB FERRIP: EEKISER (24h) , 190WRY LiEREUEIXSAEANTRE.

AREERRE (1&N078.9f5) : DNASHIRIEY). EEMIEE L, HIMZ/EYIRIAT FEMERE ¥ DNALE
YIS PRIBEERA, MIMERERYIFMELUTERIEER,

SEEABRHEESRE (1Ems4.sE, BXKRRNEEY) - ENERKEATH, ESlE#H
MEAIEREETHEH—LZHR.

BIRRELGTEY: AEMAMECEESESH, ExKETH, KWAETA.




I Conclusions

EHr D AEEFE LS

EREVAEERR,

ERisiipte, EHe
Chloroflexi (2#k)
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AT AR, SIESCMIZREE, WEDEHRIIE!
ST ERIN S BB R 113

PRERI16S rRNA 5

EFEEUENT 90%, E=

, Chlorobi (1%k) #0 Bacteroidetes (1) .
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