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Fig.2  PCR amplification of 16S rRNA genes. M: 1kb DNA

marker; 1,4 negative control ( water as template) ; 2,5 positive
control (bacteria; E. coli; archaea: S. solfataricus P2); 3,6
bacterial and archaeal 16S rRNA gene PCR products amplified
from Eryuan hot spring DNA.
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Table 1 The BLAST results of the bacterial 16S rRNA gene sequences retrieved from Eryuan hot spring
Clone No. The closest relatives (the GenBank accession Number) Identity (% ) Sources of the closest relatives
Bacl Uncultured bacterium clone VS-6 (FM994916) 93.36 hot spring Mizinka
Bac2 Tepidimonas ignava DMS12034 (NR_025041) 97.02 Hot spring
Bac3 Leadbetterella byssophila DSM 17132 ( AY854022) 93.81 Cotton-waste compost
Bac5 Tepidimonas ignava DMS12034 (NR_025041) 99.53 Hot spring
Bac7 Tepidimonas taiwanensis ( AY845054) 96. 27 Hot spring
Bac8 Flavobacterium terrigena DS-20 (DQ889724) 96. 65 Soil
Bacl0 Uncultured bacterium Z-51 (FJ901107) 99.93 0il field
Bacl3 Uncultured bacterium clone WM67 (DQ133928) 93.31 Stream
Bacl4 Calditerrivibrio nitroreducens NBRC 101217 ( AB364234) 97.72 Hot spring
Bacl7 Leptotrichia goodfellowiit 1.B57 (NR_025649) 84.42 Human
Bacl8 Sideroxydans lithotrophicus ES-1 (DQ386264) 93.96 Groundwater
Bacl9 Spirochaeta xylanolyticus ( AY735097) 98. 20 Hot spring
Bac20 Uncultured Bacteroidetes bacterium clone Skagenf36 ( DQ640669 ) 94. 02 Plant
Bac25 Uncultured bacterium clone p-240-05 ( AF371909) 95.99 Swine intestine
Bac27 Uncultured bacterium clone GZ_aaa03h02 ( EU470295) 88. 40 Feces
Bac33 Uncultured bacterium clone p-1497-b5 (AF371789) 99. 37 Swine intestine
Bac34 Uncultured bacterium clone LD_Ba_Top_B21 94. 47 Soil
Bac36 Thiofaba tepidiphila NBRC 103218 ( AB304258) 97. 65 Hot spring
Bac37 Chryseobacterium indoltheticum LMG 4025 ( AY468448) 98.26 Marine mud
Bac38 Thermomonas hydrothermalis SGM-6 ( NR_025265) 99.93 Hot spring
Bac41 Uncultured bacterium clone VS-6 (FM994916) 93.16 Hot spring
Bac43 Hydrogenophilus thermoluteolus TH-1 (NR_024663) 95.52 Hot spring
Bac44 Thermomonas hydrothermalis SGM-6 ( NR_025265) 86.77 Hot spring
Bac46 Caloramator viterbiensis Strain JW/MS-VS5(NR_025044) 99. 00 Hot spring
Bac47 Uncultured bacterium clone J1 ( AY526509) 95.47 Thermophilic anaerobic sludge
Bac50 Anoxybacillus kamchatkensis JW/VK-KG4 ( AF510985) 99. 60 Hot spring
Bac52 Hydrogenophilus thermoluteolus TH-1 ( NR_024663) 99.25 Hot spring
Bac54 Fervidobacterium sp. CBS-2( EF222229) 92.18 Hot spring
Bac57 Lactobacillus amylovorus (EF120373) 99. 80 Porcine intestine and faeces
Bac59 Uncultured candidate division OP11 bacterium ( AF445690 ) 84. 14 Hot spring
Bac62 Chromatium sp. RW ( AF384210) 90.23 Hot spring
Bac65 Thiofaba tepidiphila( AB304258) 95.05 Hot spring
Bac67 Candidate division OP8 clone OPB95 ( AF027060 ) 98.70 Hot spring
Bac69 Uncultured Fusobacterium sp. ( FM242289) 82.27 Unpulished environment sample
Bac74 Uncultured synthetic wastewater bacterium tmbrl15-22 ( AF309815) 94. 60 Wastewater
Bac75 Caloramator viterbiensisStrain JW/MS-VS5 94.56 Hot spring
Bac76 Uncultured Tepidimonas sp. clone HB2( EF648016) 96. 30 Aerobic activated sludge
Bac80 Uncultured bacterium clone PCO6110_B7 (EU101143) 95. 45 Cave waters
Bac81 Uncultured bacterium clone 1103200823272 ( EU842466) 89.53 Bovine rumen
Bac84 Tepidimonas sp. AA1( AM042693) 89.53 Hot spring
Bac85 Uncultured synthetic wastewater bacterium ( AF309815) 85.04 Wastewater
Bac87 Uncultured bacterium clone Z53M62B 87.31 Phreatic sinkhole
Bac90 Uncultured bacterium clone RRH_aaa04¢03 94. 40 Mammals gut
Bac94(2) Uncultured bacterium clone MO75 97.99 Hot spring
Bac95 Uncultured bacterium( DQ129265) 91.71 Coastal estuarine mud
Bac96 Uncultured bacterium( FJ437850) 89. 16 Green lake
Bac97 Uncultured bacterium clone RT_aail2f04 ( EU778629 ) 96. 83 Gut microbes
Bac98 Uncultured bacterium ( AM406496 ) 93.33 Human faecal
Bac99 Uncultured bacterium ( EU800238) 77.59 Ocean
Bac100 Flavobacteriaceae bacterium ECP37 ( EU360966 ) 91. 14 A heavy metal contaminated soil
Bacl01 Uncultured bacterium clone Hswb-21 ( GU113041) 94. 45 Soil
Bac102 Brevibacillus thermoruber ( AY196006 ) 92.23 Hot spring
Bacl03 Uncultured synthetic wastewater bacterium tmbr15-22 ( AF309815) 98.28 Wastewater
Bacl04 Uncultured bacterium clone TDB60 ( FJ793179) 99. 50 Hot spring
Bacl05 Tepidimonas sp. AA1( AM042693) 94. 94 Hot spring
Bacl06 Lactobacillus amylovorus strain LAB31 ( EF120373) 100 Porcine intestine and faeces
Bacl07 Bacterium enrichment culture clone R4-60B( GU196222) 88.59 Soil
Bacl08 Uncultured bacterium ( FM994915) 95.93 Hot spring
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Table 2 The BLAST results of archaeal 16S rRNA gene sequences retrieved from Eryuan hot spring

Clone No. The closest relatives (the GenBank accession Number) Identity (% ) Sources of the closest relatives
Arcl Methanothermobacter thermautotrophicus delta H ( AY196660 ) 99. 24 High temprature gas reservoir
Arc 2 Methanobrevibacter gottschalkii strain PG (U55239) 98. 62 Feces of humans and other animals
Arc3 Uncultured archaeon clone AK20 (AY555819) 97. 83 Hot spring

Arc4 Methanolinea tarda NOBI-1 (NR_028163) 99.53 Hot spring

Arc5 Methanobrevibacter ruminantium M1 ( AY196666 ) 98.91 Aminal feces

Arc6 Methanobrevibacter sp. LRsD2 ( AB026912) 82.35 Anaerobic digested sludge
Arc7 Uncultured archaeon clone 060329 95.24 Gut

Arc8 Uncultured archaeon clone AK21 (AY555820) 97.20 Hot spring

Arc9 Methanolinea tarda NOBI-1 (NR_028163) 94. 81 Anaerobic digested sludge
Arcl0 Crenarchaeote SR1-298 ( AF255608 ) 94.78 Hot spring

Arcll Uncultured euryarchaeote MERTZ_21CM_297 ( AF424536) 90. 77 Sediment

Arcl2 Uncultured euryarchaeote gene ( AB119624) 86. 98 Sediment

Arcl3 Uncutlured archaeon ( EU329805) 91.49 Hypersaline lake

Arc87 Uncultured methanogenic archaeon (EU284782) 88.33 Rumen

Arc91 Uncultured crenarchaeote clone CWCN2 ( AY940180) 97. 82 Soil

Arc95 Uncultured Thermoplasmatales archaeon ( EU731600) 95. 60 Hypersaline microbial mat
Arc96 Uncultured euryarchaeote MERTZ_21CM_297 ( AF424536) 90. 98 Sediment

Arcl39 Uncultured Crenarchaeotes clone QEED1AF121 (CU917135) 92.43 Anaerobic digester
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Fig.3  Phylogenetic analysis of Proteobacteria in Eryuan Niujie hot spring based on the 16S rRNA gene sequences. The numbers at the nodes
indicates bootstrap values (1000 resamplings); The numbers in the round brackets following the accession number indicates the numbers of

sequences of this OTU. Calditerrivibrio nitroreducens| AB364234 ] is used as outgroup, clones underlined in this diagram cluster new groups.
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Fig. 5 Phylogenetic analysis of archaea in Eryuan Niujie hot spring based on the 16S rRNA gene sequences. The numbers at the nodes indicates

bootstrap values (1000 resamplings) ; The numbers in the round brackets following the accession number indicates the numbers of sequences of

this OTU. Nanoarchaeum equitans[ AJ318041] is used as outgroup, clones underlined in this diagram cluster new groups.
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Prokaryotic microbial phylogenetic diversity of “ Eryuan

Niujie” hot spring in Yunnan province, China

Pan Sun, Chun Gu, Fei Ren, Xin Dai®, Zhiyang Dong"

( State Key Laboratory of Microbial Resources, Institute of Microbiology, Chinese Academy of Sciences, Beijing 100101,
China)

Abstract: [ Objective ] We analyzed the prokaryotic microbial diversity of Eryuan Niujie hot spring, in Yunnan Province,
to enrich our knowledge about thermo-stable microbes. [ Method ] We constructed bacterial and archaeal 16S rRNA gene
libraries, analyzed the sequences and constructed phylogenetic trees to learn the prokaryotic microbial diversity. [ Result ]
The majority of the prokaryotic microbes in this hot spring were bacteria, while B-Proteobacteria was the most abundant,
next were Bacteroidetes and Chlorobi; the abundance and diversity of archaea were both less than that of bacteria,
including Euryarchaeota and Crenarchaeota, while Euryarchaeota was the most abundant.
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