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Table 1 Basic characteristic of the hot springs and collected samples

Sample Name of hot springs Location (N/E) T/ pH Sample description
DGG Dagunguo( K& ) 24°57'12.7"/98°26'17. 4" 84.0 7.64 Grey sinter
DGGEA  Dagunguo Experimental Area( KIREIIETRIK)  24°57'12. 77/98°26'17. 4” 87.0 2.35 Black sediment
GS Glass Spring( R4 %) 24°57'03"/98°26'09. 5" 94.0 9. 00 Brown sediment
PS Pearl Spring( 2Bk IR ) 24°57'03"/98°26'09. 5" 89.5 3.50 Brown sediment
NB Nameless Brook ( TG 4% /NZ ) 24°56'59.6"/98°26'15. 7" 64. 8 6. 69 Black microbial mat
M Frog Mouth ( i 5 4% ) 24°56'59.6"/98°26'15. 7" 72.0 4.50 Ice-cream sinter
RB Riverside Bathhouse ( k0] 31 ¥ 4 ) 24°39'37.2"/98°43'11. 9" 44.5 7.07 Black microbial mat
BLZ1 Banglazhang#l (Ffiti % 1 =) 24°3923.3"/98°40'03. 4" 60. 0 6.30 Black sediment
BLZ6 Banglazhang#6 (i % 6 =) 24°3923.3"/98°40'03. 4" 55.0 6.67 Black sediment
NYB Niujie Yongping Bathhouse ( £ 7 35 4 ) 26°15'01.2"/99°59'22. 2" 70.0 7.92 Rufous sediment
Ll Laizitang#l (i 4% 1 2) 26°1457.17/99°59'31. 0" 62.0 6.86 Black sediment
12 Laizitang#2 ( i 4 2 5 ) 26°14'58.3"/99°59'32. 6" 80.0 7.25 Black sediment
B No. 1 Bathhouse( KX F%—1%) 24°57'45.4"/102°27'02. 2" 43.5 7.07 Dark green microbial mat

x2 REHRMKALFSHELEYNERBIHE
Table 2 SRAEAEM MIRAL 2S4S E Y5 B FRAE

Sample NO, "/ NO, "/ NH,/ Fe’* / Salinity/ ‘ (?ell abundance/ ( cells/g)

(pmol/L) (pumol/L ) (umol/L ) (pmol/L ) (g/L) Bacteria® Archaea’ Total cells” Crenarchaeota’ AOA"
DGG 1.07 8.23 1.18 0. 00 5.95 6.2 x10’ 3.5 x10’ 9.7 x 10’ 5.7 x10° 4.5x10"
DGGEA  0.57 0.97 69. 41 303.57 4.53 2.3 x10° 3.6 x107 2.7 x10° 3.5 x107 3.5 x10°
GS 1.00 9.03 0.59 0. 00 5.80 3.6 x10° 1.4 x10° 5.0 x 10° 1.3x10° 2.6 x10°
PS 0.75 3.06 20. 00 17. 86 0.70 2.2 x10° 1.4 x10° 3.6 x10° 8.8 x10’ 4.3x10°
NB 3.68 7.58 <0.5 0.71 2.33 3.9x10° 1.6 x107 4.1x10° 1.2 x10’ 1.2 x10’
FM 1.14 7.58 <0.5 0.36 7.50 4.5 x10° 1.0 x10° 5.5 x10° 7.3 x10 1.4 x10°
RB 0.07 <0.7 <0.5 0.36 0.82 1.3 x10° 1.7 x10° 1.5x10° 1.3x10° 7.3 x10°
BLZI 0.30 <0.7 <0.5 0.00 0.96 8.2 x 10° 1.9 x10° 1.0 x10° 1.0 x10° 1.3 x10°
BLZ2 0.23 <0.7 1.18 0. 00 1. 00 6.7 x10° 1.9 x10° 8.6 x 10° 6.9 x10’ 5.3 x10°
NYB 1.34 4.68 8.24 0.54 1.94 1.3 x10° 1.7 x10° 1.5 x10° 1.6 x 10° 5.3 x10°
L1 2.52 5.81 2.94 0.54 2.19 1.5x10° 1.6 x10° 1.7 x10° 1.3 x10° 5.6 x10°
12 1.09 1.77 12. 35 0.18 220 4.7 x10° 3.9 %107 5.1x10° 3.7 x107 9.9 x10*
B 3.93 4.19 3.53 0. 00 0. 60 3.6 x 10° 2.0 x10 3.8 x10° 1.6 x10 4.1x10°

* Data derived from FISH experiment using 16S - specific probes (No. of view fields: 30; error rate < 10.3% ) ;" Archaeal amoA gene abundance

determined using qPCR ( Triplicates were performed from each sample; error rate <7.9% ) ;" Total abundance of bacteria and Archaea.
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Abundance of Ammonia-Oxidizing Microorganisms in
Response to Environmental Variables of Hot Springs in
Yunnan Province, China
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Abstract: [ Objective ] Investigation of ammonia-oxidizing microorganisms ( AOMs) in hot springs is of significant
importance to understand global nitrogen cycling. However, we still know little about the abundance of AOMs in hot
springs. In this research, the abundance of AOMs in thirteen hot springs located in Yunnan Province, China, and the
effects of environmental variables (e. g. temperature, pH and ammonia concentration, and certain ions) on the AOM
abundance were studied. [ Methods] Microbial abundance in collected hot spring samples was determined by using an
integrated approach including reverse-transcription quantitative polymerase chain reaction and catalyzed reporter
deposition-fluorescence in situ hybridisation. [ Results] Total biomass in the collected hot spring samples was 10° - 10’
cells/g, among which ammonia-oxidizing archaea ( AOA) occupied 0. 02% -1. 32% , whereas no ammonia-oxidizing
bacteria were detected. Statistical analysis indicated that AOA abundance was significantly ( P < 0. 05) correlated with
concentrations of NH,, NO, , NO, ", pH and temperature, but not related (P >0.05) to salinity and concentrations of
Fe’" and salinity. [ Conclusion] AOA were the major component of AOM in the studied hot springs, and play an
important role in ammonia oxidation in hot springs. Multiple environmental variables (e. g. NH,, NO, , NO, , pH and
temperature) were together controlling the AOA distribution among hot springs of different conditions, and some
environmental variables, such as Fe’" and salinity may not be the key factors for AOA in hot springs.

Keywords: hot springs;environmental variables;ammonia oxidation ;ammonia-oxidizing archaea
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