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Abstraet : In..“ ler to atud'y the apatla and temporal distribution (haracterlstlcs of aerobic denitrification bactena in the sediments of Gangnan Reservoir, the aerobic
denitrifitation bactérialfcommunity,was analyzed using a MiSeq hlgh"through‘pu%_fSﬂqﬁencmg technique based on the napA gene. Moreover, the composition, diversity,
differencey and network analysis of the aerobic denitrification bacterial commumity were investigated. The results showed higher a-diversity (Chaol index, Observed species
index, and:Shannon index) in autumn and winter than that in spring and summer; that is, the richness and diversity of sampling sites in autumn and winter were higher. In
terms of spatial distribution, the Chaol index, Observed species index, Shannon index, and Simpson index of the bacterial community in the sampling sites in the transition
zone were higher than those in the sampling sites in the inflow area and the main reservoir area, indicating that the richness and diversity of the bacterial community in the
sampling sites in the transition zone were the highest. The aerobic denitrifying bacteria in the sediments of Gangnan Reservoir mainly belong to Protebacteria. The first
dominant class was fB-Proteobacteria, and the first dominant genus was Thauera. A Venn diagram analysis indicated that the community of aerobic denitrification bacteria
exhibited significant spatial and temporal differences. At the spatial level, there were higher numbers of different species based on LEfSe analysis than that at the seasonal
level. Among the marker species screened by random forest analysis, Comamonas had the highest contribution in all spatial sampling sites, whereas Pectobacterium had the
highest contribution in all seasonal sampling sites. Network analysis showed that there were nine modules, including 565 edges of 297 nodes; 47 keystone species were
obtained hased on the indicator OTUs analysis and network analysis. The principal co-ordinates analysis revealed that keystone species in the spatial distribution exhibited
significant differences (Adonis, P <0.001). The results of this study provide scientific basis for the separation and identification of efficient aerobic denitrifying bacteria.

Key words: Gangnan Reservoir; sediment; aerobic denitrification; network analysis; biodiversity analysis
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Fig. 1 Distribution of sediment sampling sites in Gangnan Reservoir
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Fig. 2 Microbial community diversity of aerobic denitrification bacteria in different seasons in sediments of Gangnan Reservoir
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Fig. 3 Microbial community diversity of aerobic denitrification bacteria in different areas in sediments of Gangnan Reservoir

P-057" P=0386 . 80 - P=028 *
L]
3200 - ¢ .
L]
.
| 0.984
. . . :I . . " lll .
.
] . | . h - -]
£ 2500 5 . g * - 2 . b
~ . d z . 7] p 0
5 [>] - L]
» - =5 . .
o g . .
ol . 0.980 . * .
L ] | .
2400 | . . 70 - o
.
.
. .
L] L ] L ] .
1 | 1 1 1 1 1 1 1
AERK g EHEK ANERK  EdEX EER AERK X EEK
P=045 ® ‘ . P=033 . P=043 .
- . 2200 .
098 |- o 1 e 072 .
L L
. .
- L]
L] # L] .
|‘ &= 2000 | . .
ﬁ . F= - g e
% . %& 0.69 hd Iy ™ :‘"
§ =) ! . 2
@096 |- = 4 E 1800 || .
8 ..
. - L ] S ..'
L L ]
0.66 °l . L
4 1600 .
. .
.
L]
0.94 |
. ~ 1400 .
I L 1 0.63 | | 1 1 1 1
NEK  HER BEK ANERK R BEK AEK R R




318 7D 53

B 43 %

HJ Chaol 84X #1 Observed species BB ETAE
DA R 2 DR AE L, A X 92 709. 66 + 465. 68 FlI
1878.20 + 291.72 b Jh 3] id ¥ X (9 2770.83 +
299.11 F11881.94 + 187.01, F R& 2| £ X 1y
2 602. 06 +252.98 Fl1 753.35 £197. 72, YA JE X
IR B i, R X k. RAE R 2 FE PR
Shannon 501 Simpson 88X £ B G T I%
AR o I DR S TR B S e, R IX IR
Wi B B R 7K T AR A 3 0 DX AU SR A T e 2 A
i, £ XK. Goods coverage 45 % 1 4 7 16
0.98 LA . SRAELF 4 S AL T A 19 25 2 £ Y Pielou
FEA, e P X A v, AP IX R AL 7K B A [) 25 1]
BLE, DU A W) 5 B 2 A AN ).
2.2 EMYIRR R A
AT PR KR 4 A1 24 MR L

419 5824 OTU, EZ/MIIZA 10 4, 053 N A
[T ( Proteobacteria ) . S+ & Bk H-# # &# ]
ﬁ%zwm ( Chordata)
‘ﬁéﬁqlil‘(ActinobacEeria) | JEEEE Ij(Flrmlcutes) ﬁﬁ
1k ﬁﬁ%_ iE T I‘T (! Nitrospirae )\ | 1% ﬁ ﬁ :J'_
(Planctt)mycetes) { itlﬂ: F 1 ( Bacterdigétejf ;%ﬁfﬂi
1 '] ( Cyanobactena) FPERLR 1T ( Verrucomlcrobla,a

ﬁ‘u. I] ( Proteob_acterla) & #}ﬁ% miﬂ % ]
( Deploc?'ccus Thermus) TEAN R 2= 75 E/J 24 Aﬁvﬁ‘in =y

( Deinococcus-Thermus )

= A5 22V BIR 1) FR0 B T 8 A  K AR A0 BT RE A R T
WA s AR RS 2 ‘bﬁ‘iﬂﬁﬁ?%%%ﬂ £6]
iR N | A B ABIBET ]S/ MAPEX
(93.73% ) 4 B ik 8 X (94. 75% ) FEIE K ) £ 2
X (97.66% ) , BEfA Lt i B F) R 3. N4 231 R
A HE R 98. 12% , E AR 94.82%.
TEN K-, FE L) B-Proteobacteria . y-Proteobacteria .
F1  8-Proteobacteria & . B-
Proteobacteria J& f K B9 49, BIr o5 Ho il A 39. 42% ~
51.75% AT AP DX A5 07, 70 ) PRk 2 38 1) e
R, TEA TR IR AR, A X3 X5 R Ak
S RS R 1 e A R A R L b AR X
R R, o XRAR EFEN o kB
Proteobacteria 77 2% 5 i (5 , % i fIK. ’“”‘ﬁn%éﬂ
A y-Proteobacteria, FIF /5 H 61 Ry 7. 87% ~ZO 89% .
‘y -Proteobacteria MOAPE DX 31 3 PR X E’H/T"HE_}JL%
}:Fﬂﬁlﬁﬁﬁ@,%@tiﬂ(mﬁ/\fﬁi/‘ dt F“
1&& Téwﬁﬁﬁi R b, AR
PN Ky c& Proteobacterla A X 5| EEE:I:\‘Z“%/
Iw&tﬁwmaﬁf\aﬁl:ﬁgimrma r,
= \TEJ: ﬂ(é/\@%m HZ & ik ZEIEJ
NGRS lﬁjﬁﬁ‘ﬁi%ﬂﬁéﬂﬁimlﬂ 'ﬁﬂiﬁﬂ?-&ﬂ
et ' d
FEIRACT(F 5) Wil TR B ( Thauera) %5 —

a-Proteobacteria

A B /ﬁ;ﬂfﬂﬂ*ﬁ/ﬁm(Proteobactma)ﬂ%ﬁuﬁwf IR, FJ?&H:WJ;W 02% ~ 18. 84% , KT TEHEA

H, Fﬁ-‘ﬁtmﬂﬁ 86.29% ~99.57% ([ 4) , 5 #/N  KPEFPEIX AR eh & BB HERE A, 20 4040 1
100 100 —__
80 | 80 |
= =
< 60} = 60F
% E others
= o [_] Proteobacteria
= 40 + B 40 F
20 20 |
0 0
MK it I X FEFEX H#% [7E.3 o P'E
100
80 +
g ‘2:‘-:" 60 B2 p-Proteobacteria
g 'E y-Proteobacteria
: a L a-Proteobacteria
" g 4 7 [ others
20+ 20 F
0 0
MK it i X EFEX H#=% [7E 3 o L'E

B4 FREBUERE], RKEHEEHRS S

Fig. 4 Community structure and distribution of aerobic denitrifying bacteria at the phylum and class level
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Table I LDA score value of LEfSe analysis of aerobic denitrifying bacteria in sediments of Gangnan Reservoir

Fhk Vil LDA 1343 liES Sr LDA 1343H
f__Campylobacteraceae AJEX 2. 84 g__Photobacterium AFEX 2.65
c__Epsilonproteobacteria AFEX 2. 84 g__Campylobacter AJEIX 2.81
g__Oceanithermus AJEIX 2.49 f__Sterolibacteriaceae FEX 4.24
g__Ferrimonas ANJEX 3.74 g__Sutterella FFEX 4.20
g__Sulfuritortus APEX 3.04 f—_Comamonadaceae FIEX 3.26
f__Rhizobiaceae AJEIX 3.57 g__Yangia FERX 2.99
g__Thiocystis APEX 2.73 p__Proteobacteria FIEX 4.49
f__Chromatiaceae AJEIX 2.75 o__Nitrosomonadales FERX 4.19
o__Alteromonadales ANJFEX 3.77 f__Budviciaceae FFEX 2.63
g__Sulfurospirillum AJEX 2.74 g__Comamonas FHFEX 3.27
g__Geobacter ANJFEX 2.78 f__Rhodocyclaceae FFEX 3.74
[__Ferrimonadaceae APEX 3.75 g__Azospira FIEX 3.75
f__Thiobacillaceae AJEIX 3.08 f__Sutterellaceae FEX 4.18
f__Sphingomonadaceae APEX 3.13 g__Lysobacter FIEX 2.55
o__Campylobacterales AJEIX 2.82 g__Serratia FERX 2.57
g__Agrobacterium AJFEX 3.41 g Sulfuricella ST E X 2.98
g__Novosphingobium APEX 3.17 Jf—_Campylobacteraceae JTE X 4.35
o__Oceanospirillales ANJEX 2. 66 f__Gallionellaceae T EX 3.05
2.4 EM ST 0.9, 5EME P <0.001 (4% k4 & A4 OTU-

WEIBCYIFI(OTU) AT R R B AR CREL [ r | > OTU M4 BT I e 7K R LB A0 e A0S At Ak T 0
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