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Abstract /Nitrogen metabohsm plays an' 1mp0rtant role in the\ nltrogen cycle and transformation if Dianchi Lake. Not only do
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eukaryotes partlclldate in nitrogen transformatigh but prokaryotes—-, ‘as the main drivers of the nitrogen cycle, also play an extremely
impottafit fole in the-itrogen cycle. Based on 16S rDNA high-throughput sequencing technology, 13 sites in Caohai and Waihai of
Dianchi “lL:1ke were monitored, and PICRUSt function analysis method was adopted to analyze the microbial community diversity and key
genes of nitrogen metabolism in Dianchi Lake. Bacteria belonging to 35 phyla and 427 genera were found in Dianchi Lake water and
mainly included Proteobacteria and Bacteroidetes. Archaea had 14 phyla and 61 genera and mainly belonged to Euryarchaeota. The
overall bacterial richness index of Dianchi Lake was higher than that of archaea, and the bacterial diversity index of Caohai was higher
than that of Waihai. Functional prediction showed functional richness of bacteria and archaea. There were 35 KO pathways involved in
nitrogen metabolism in bacteria, including key genes such as nitrogenous nitrate-reducing gene nirB, nitric oxide reductase gene norB
in denitrification, and nitroreductase gene nasK. There were 23 KO pathways involved in nitrogen metabolism in archaea, involving
nifH, nifK, and nifD nitrogenase genes in nitrogen fixation. The copy number of nitrogenase genes was significantly higher than that of
other nitrogenase genes. The copy number of nitrogen-fixing genes of archaea was higher than that of bacteria, the nitrogen metabolism
capacity of archaea in Caohai was higher than that in Waihai, and the potential of nitrogen-fixation of archaea in Dianchi Lake water
was higher than that of bacteria. From the perspective of community structure and function prediction of bacteria and archaea, this
study discussed the differences of nitrogen cycle in bacteria and archaea in different areas of Dianchi Lake and provided a decision basis
for water environment management in Dianchi Lake.

Key words: Dianchi Lake; nitrogen metabolism; prokaryote; spatial distribution; functional genes
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Fig. 1 Sampling sites in Dianchi Lake
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Table 1  Physical and chemical parameters in Dianchi Lake

i DTN NH," -N NO; -N DTP DO K
/mg-l_f1 /mg-L_l /mg-L_l /mg-l_f1 /mg-L’1 /C
HfE(CH) 1.98 £0.03a 0.12 £0.02a 1.20 £0. 04a 0.06 £0. 02a 11.62 £0. 12a 12.7 £0. 11a
HNEE(WH) 1.41 £0. 05b 0.10 £0. 03a 0.19 £0. 02b 0.09 £0. 02a 8.71 £0. 08b 11.7 0. 16a

1) Bl g AN TR] DI it P31 + ARl (B0 n =3 5N n = 10) 5 [R]—FUARIR SRR FOR 22 508 3 ARl P RER/R 2253 B35 (P <0..05)
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Fig. 2 Community composition at the phylum and genus level of bacteria and archaea
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Table 2 Richness and diversity of bacteria and archaea in Dianchi Lake
255 X 35 Jeviva FAEE OTU Shannon 5% Simpson 844 ACE 5% Chaol 5% Ly
42099 613 3.45 0.067 1503 1047 0.993
g 2 55504 601 3.89 0.072 1324 1047 0.995
3 53224 2834 4.39 0.076 3113 2995 0.990
4 53385 923 2.97 0.120 2772 1853 0.991
5 58698 1972 3.52 0.120 4410 3189 0.984
6 67448 1054 2.27 0.301 2432 1916 0.992
7 62609 1093 3.20 0. 100 2522 1923 0.991
e St 8 62124 850 2.80 0.134 2057 1600 0.993
9 59386 897 2.74 0.195 1993 1412 0.993
10 50693 745 2.51 0.214 1718 1238 0.994
11 62277 869 2.89 0.119 2065 1437 0.993
12 50040 733 2.40 0.213 1843 1282 0.993
13 57905 2493 3.28 0.115 3281 3038 0.986
SPHME 57260 1205 3.08 0.150 2387 1844 0.992
91503 322 2.91 0.115 521 408 0.998
Bt 2 97559 245 2.95 0.082 441 360 s --“.';9;'999.-
3 103403 483 3.19 0. 100 902 685 [ 0.998
4 72642 394 317 0. 086 770 589 /0,998
5 107492 421 ¥ 2.6 0.152 214 492 S 999, |
6 65390 290 2.91 0.118 . ) 460 | £ 0.999
22 7 75556 | 1815 | . 2.67 0.143 /562 439 e 07908
FE s )8 86473 | 383 | /3 4 0.086 o W 463 0% |
f 'y E 79256 | | 263 r"'- 2297 0.0004 /£ 389 380 0.999"
I 10 85696, 390" ¥ A 2778 0.145 / | 605 588 ~0.998 .
11 9200k [33 85 " 270 .13 # 733, 566 0.998
— 12 74654 | 312/ 3.20 0.086 & 394 376 0. 999~
_ r = 13 73398 191 1,60 0.428 232 215 0.999
; ”; A 85000 4835 |4 | 2.8 0.136 530 463 0. 999
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