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Amplicon-based high-throughput sequencing reveals the
microbial diversity in Rehai hot springs, Tengchong, Yunnan
Province
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Abstract: [Background] Rehai hot springs in Yunnan Province contain a wealth of extreme microbial
resources. [Objective] This study was proposed to study the microbial diversity and community structures
in Rehai hot springs, especially the diversity of iron- and sulfur-oxidizing microorganisms in the acid hot
springs. [Methods] The microbial 16S rRNA V4-V5 genes region was sequenced by Illumina HiSeq
technology and analyzed by bioinformatics software. [Results] A total of 578 061 high-quality sequences
were obtained from 15 samples of 3 hot springs, resulting in 141 OTU belonging to 19 phyla, 66 genera.
Crenarchaeota and Firmicutes were main phyla in Gumingquan (GMQ), Hamazui (HMZ) and
Huangguaging (HGQ). On the genera level, there were 37 and 32 genera in alkaline hot spring GMQ and
neutral hot spring HMZ, respectively, in which the major genera were Bacillus and Pyrobaculum. Among
the 20 genera present in acidic hot spring HGQ, the genera Acidibacillus and Acidithiobacillus were
dominant. Furthermore, some species of Acidicaldus, Sulfobacillus, Sulfolobus and Metallosphaera genera
were isolated from HGQ, which have potential to oxidize iron and sulfur. [Conclusion] The microbial
resources were diverse in Rehai hot springs and the microbial compositions of the three hot springs were
obviously different. Iron- and sulfur-oxidizing microorganisms, uncultured and unclassified microbes,
especially archaea, were rich in acidic HGQ.

Keywords: Rehai hot springs, High-throughput sequencing, Microbial diversity, Sulfur-oxidizing
microorganisms
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2.7%)5 , AEIGFRIHE PR R 7 L8,
12.4%71 30.7%., HMZ 385 32 M|, FERT
3% J U FE 2 AT 15 ) (Bacillus, 85.4%) . AT
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Table 2 Sequencing data of hot spring samples

= % I 26 5%
St e O OB O oo
GMQ1 39748 55 376  60.8 99.97
GMQ2 38 956 50 374  63.6 99.97
GMQ3 40 129 51 374 535 99.98
GMQ4 39 024 54 374 572 99.97
GMQ5 40 153 54 374  55.6 99.97
GMQ6 28 680 58 374 617 99.98
HGQ1 39 821 45 377 483 99.98
HGQ2 38933 34 372 469 99.97
HGQ3 39 465 43 377 452 99.98
HGQ4 38 350 41 377 427 99.98
HGQ5 37613 45 372 464 99.98
HGQ6 40 234 43 377 494 99.97
HMZ1 39377 50 372 487 99.97
HMZ2 39018 46 372 482 99.97
HMZ3 38 560 43 372 545 99.96

MBS, GMQ Il HMZ R il e A Al
I, AERESR . RS L RAL, PR R
JERE, i HGQ R E A B R Bl AR R . Ry
FHBE, RPN &
2.3 BimPEARMEMEEEMWEIE SR
231 WEMEK o SHEMESR

3R BT o ZFEHEIEBLILIE 2, FHLRIE
RS AR R AL . PR Chaol |
Observed_otus ZFFBAT LA, 3 AR AIfAE
Y EHRAL gta R ER, miE#RRE GMQ
HHREY R S T HE AR (3 P<0.05), R
PEPUR HGQ FIH MR HMZ i £ B 25
AN (P>0.05), [HMFIAFANA RENN HMZ h
A F & RS T HGQ. 454 Shannon ZFEMESS
H0F Simpson_e BIA] BEAREAL R 3, 3 Ab AR IR
AV ZREE A B2 . GMQ HREM 2
PElcsr, HMZ b BRI & R, (AE2R
PERE ENTF I E AR . DL iras Rk,
TEPSR X R s PR, SR~ s AR
PRt R R I . SR GMQ iEY)

RS, BMERUR HGQ Rz, HH#HUR HMZ
HRUEYI AR, RIS AL, R
A REE DBYIRI R TP ARSI T, X558
IR B AT A R —3, HMZ TR 204 1R R
(Bacillus) /7 =73k 85.4%.
232 WEYBEENMERSH

&1 3 g 3 AL PSR MRV 58 () S AR 43 A
(Principal coordinate analysis, PCoA)Zr 74t 58 .
Bray_curtis. Binary_jaccard 4 br 45 R SN,
3 AL PIR ] BT WV 4540 22 57 8. 3% (B3 P<0.05),
JeHIE HGQ il GMQ 1] 22 548 4 3 (¥ P<0.01),
B IR P H NSRRI 22 RN . PR BT 48 A
T, W] 3 AbIAIR RV A 22 32 B YR
255 BIFZ AN
233 WEMRREHAESHR

R OTU FEHATIRE, HmFrr. (IR
PR SR AR, JE A 6 AR b S AR R
WL AN [ o 7 R KT e I 26 4 1) 22 S P A
FRRIPE, FRIE(E 4)RBIEH R B R 3 AbHA R
SN A A R IE T R AR L 22 R
Pe. PR RIS R NGO, GMQFIHMZ ZEHFh
BB AR, RS A — L v IS N A TR
J& (Pyrobaculum) . Z=(# [« J& (Hydrogenobacter) . i
& (Thermus) . Z4A7 BK 14 )& (Sulfophobococcus) |
KERE WS (1gnisphaera) . JE2F 4T 7
(Paenibacillus) . i #4ERIE [F J& (Thermosphaera)
E. GMQ HhVREE A — SR TR R 1Y )R L E R A
J& (Alkaliphilus) . ##uEJ& (Thermotoga) . IR ZF
FUAT ) (Anaerobacillus) . &4 & (Ammoniphilus),
HMZ rhiRs & — SR =F B 19 )& a0 85 90 &
(Venenivibrio) . #££ 5 J& (Thermofilum)%s, HAEE:
FRAETERNAR ST FMAE 3 IR o T A . HGQ
HHE 2 SRR, FEGA —LER .
B A I AH OC 1Y B AL 5 IR #T 19 & (Acidibacillus) . iR
AT e (Acidithiobacillus) . =2 & (Acidicaldus) |
WAL 2F 04T 14 )& (Sulfobacillus) . &AL 14 )&
(Sulfolobus) . 4:4:®kTH J& (Metallosphaera) . iR
% J& (Acidimicrobium) . 832 4 /04T 14 )&
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Figure 1 Distribution of microbes at phylum- (A) and genus-levels (B) in hot spring samples
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3 Wit JE#i ] (Proteobacteria) . 27 5 BR b - W # 5 []
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3 Abp i eh R LR IR g, RS T R R RO R R L IR e £ T
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