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ABH5E 2 HEERF R EARUE Fr 07 PRS2 e /K B B S i S M B U 5 e P A R 2o B 1 #E DA
EEM TR AR E R 2 =2 » WHIDUEAI A - sBattme 4 1 - EFEIEEEEREE 2 (BUEME5e B 1 {ERR
AU DURAERERREE | (EVEME5ekkim - (B ZEBREZ T ERAN 4 5 m P Z 4% DNA » H
BRI A E 2T 16S rRNA FENSE R V3 — V4 FBAIEFE » W DU & 2 T Bt st > 415 2%
Bt o raS SRR - YIS DRME TR 8 R PR E 2,205 f - JEME TR 1,682 —
1,854 & - jEM S ek e A SRS 2 F P9 B Bacteroidetes B Proteobacteria » [BRE)S ) ete Bl B Bacteroidetes Hi
Patescibacteria ° {{IEE{E5FEEENL (operational taxonomic unit, OTU) 7344558 » HELAT 10 ZHVEEA Denitratisoma
Ferruginibacter ~ DMERG64 ~ Bacterium enrichment culture clone R4-41B ~ Smithella ~ Limnobacter ~ Ignavibacterium -
Nitrosomonas ~ Christensenellaceae R7 group [z Arcobacter » ELH R EHEMESEZ EE » LU EIGEEAER - b -
PCoA (principal coordinates analysis) ~ NMDS (non-metric multidimensional scaling) ~ PLS-DA (partial least squares
discriminant analysis) 5z t-SNE (t-distributed stochastic neighbor embedding) 73 #745 S 887~ » 4 FEAE L] & 47 Ay 3 KEE -
RIEAE PR EE 2 A 2 (85 1 BF ~ IREM S 1 BF » TUEFREZFEELAIR S 1B - &iME 2 » DAL
TP T AR - BERTe 2 HIERAHEY - AIES EEAVESM R EE N - IR R BB 2 -

RESEEE  JEMTIE - RSN - BEKEREE -

1

B N B HUBE KR 8% = B B BIEDR i ~ IREVE B R AR 2 > BAEUR K Re S SRR IR AR E
FUEE > IR R B B R (LEE S & (chemical oxygen demand, COD) ~ 4= {LZE 4 & (biochemical oxygen
demand, BOD) Zf&+[EfS (suspended solid, SS) HYHHE & fEZH 77 IR KA 600 vs. 450 ~ 80 vs. 80 fz 150 vs. 150 mg/L »
B PR R UE R e LSS (1TEiERIRIRaEE - 2014 ) - [RIBIFERDUR - BFI5E/KE R =B =UR B H
IEFE#E - @RS HORUK B AT S BHESE (2055 > 2008 ) - EH L - EAREY I 1R EREKHHE
THREERAEYE  ROBK IR #E % (Amanatidou er al., 2015) » H B—fELOR AT THYER(E 520 (Wagner
and Loy, 2002; Rajasulochana and Preethy, 2016) -

FEK R B 2 JEME T E B H S E Y - AEELY 1 — 15% (AEYIE T /3 BERSE & (Amann et al., 1995) < &F
2 HIRH ST ERET A (5] B /KA B0 & i 75 /K B T3 B /K 2 PR B R B S M5 JE A R AR R » 3 DARR fge A ) (s AR 1R B
%77 (Qin et al., 2018; Zhang et al., 2018; Zhang et al., 2019; Zhang et al., 2021) - BJ{E Bifat& M5 e P A= v) 2o514:
Y= ELRR S EEESE 5 7E (van Veen, 1973) ~ 16S rRNA FL[RE# Sanger B ( JE S > 2015; Liaw ef al., 2010 ) ~ 16S
rRNA EL AR Fl B 5 (255 0 2009 ) ~ 16S rRNA 5 & 5 H [ i — SRS B RS B8 0K (polymerase chain reaction-
denaturing gradient gel electrophoresis, PCR-DGGE) (Zhou et al., 2010; Chen et al., 2013) ~ 16S tRNA FL[K| = 558 BRI
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V3 — V4 (the V3—V4 hypervariable regions of the 16S rRNA gene) (Isazadeh et al., 2016; Zhang et al., 2018; Zhang et al.,
2019; Yang et al., 2020) B¢ R RIAEEAE Fp e ZIFERBGSER? ~ 707 IREt (Xu e al., 2020) - Hrf1 16S rRNA £LA
V3 — V4 ZAE 7 s — T T e B MRS TR R VAT R B S 4 - B R FEFHRYRRAE J70% -

AEFFEFE EHZCHERE P RATAEAT 16S IRNA FLR V3 — VA FF] - o7 e KRR oS 1 SRR 5 e sh 4

ZAHRK > s LR A FI B SRA VA RS 00 R A2 R - [FIRFIREIE ik BB - ARSI 5 RHES e
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M A

EMETERE RS

J3 Al 2005 425 H 26 H ~ 6 H 8 H ¢ 2006 4 1 H 6 HIETEERE¥EZ B & & E AT R KR BlG & 4%
HUEM5)E 1L 5 2005 4F 8 H 22 HERHURREDSE 1 L > JHlEH pH BEURE% - P BRI 3 — 4 B
24 | mL )5S EMEROE » BEOERERR LR A RIRFER -70°C % 3 IE - FrEdiEin 2 4Rk 2006 £ 1 H
6 HERfEE sy AS1 > 200545 H 26 H ~6 H 8 H i 8 H 22 HE 7y Hllan$afs AS2 ~ AS3 Jz AS4 - & Ak
FrdEE K R LG ER F = B U B 7 SR BB FE K - RITREA 5 - 6 HUEM 5 et S M BAaE e R B e - e
AR RE Rl R AR R - BURERREE - | ABINEER » RERLIIEFHEE - —KiE - BREVTEMEY2H
B Ry TR IE » FTEREERR N E TR IR -
TEME TR Y DNA 2 ZHY

I F3 DNA ZEEUEVEIZE (PowerSoil DNA Isolation Kit, MOBIO, USA) 43 BT &1 BERE 5B 4k DNA
ZEEE o RFEZ VTR E A STEERREER ZMEE > 1A 60 uL Cl1 4ZENK (& SDS ek » FLUAREAH
) » B S s o DIAHARISE 1% (MagNA Lyser, Roche, Germany) £ 5,500 rpm {§&{4F » {EFJ 25 s © ££ 10,000 x g
TEELC 30 s WEHY FIETR SHIIVIEREOE o PR EIRVSEEDR (C2 — C6 © C2 & eI LLIUEIE DNA 2
B ELEMEYE > C3 S ER W LUIUEAESMNYUIE DNA 2 SR ELEMEYIE > C4 B BEEER > C5 BE L
M 0 Co Ry skt ) BLEiEE RS A T DNA @i{LAPER - &% °]15 100 uL DNA -
MR

TR 2R M T Bt B R AR A IR A ] - BRAAEYIRS 168 8 1€ Fr 77 =UEST « FIF 168
rRNA B K 5[+ %f 341F 81 805R » HEME A V3 — VA &I > TR Y o fR$5 barcode J7 411 PCR {1
SRR FITE Y &R - £ FR barcode M5 [¥fp511% » (1 H FLASH (v. 1.2.11) BEfTH AV P 7IHHE (/)
EARRE 10 bp s EHBREEAKEEIE 0.1) » FHERAVFYITE K raw tags < DL Qiime (v. 1.9.1) #EfT Pl mE
18 8 BRI 1T B 15 clean tags » F§ DL UCHIME i B A B &} B (Gold Database (16S) / Unite Database (ITS)) & fif:
i 1S P 12 15 B e 4% R 12 48 73 At i effective tags © FI| ] USEARCH (v.7.0.1090) i) UPARSE Ji 52 1T
¥ (E 47 $H B {7 (operational taxonomic unit, OTU) 4347 » LA 97% B9 Fe %148 [5] 14 (identity) = {F OTU 43 J6 R 1H -
LA RDP Classifier (v. 2.2) ¥#f OTUs (RFEFp7IE TV /347 (4 Qiime (v. 1.9.1) 7347 alpha Z kg » &5F
i Observed-species ~ Shannon ~ Simpson » ACE ~ Chaol ~ PD whole tree 5 Good’s coverage #§ %7 © Ll Tukey F1
Kruskal (Post-hoc test) 474 alpha 2%t M4 f5 B 4H 72 52 - (#F Qiime (v. 1.9.1) 47 4f beta 261514 » & 51 E UniFrac
(unique fraction distance) {5 & B 24 DA e B EE B 2> #7174 (unweighted pair group method with arithmetic mean,
UPGMA) BB 848 « DL R (v. 3.3.1) 4@FL F p¥ 435747 (principal component analysis, PCA) ~ B & 5341 (principal
co-ordinates analysis, PCoA) ~ JE & & 25 4 &£ 43 #7 (non-metric multidimensional scaling, NMDS) &% {f &% /NS 75 )
B 43T (partial least squares discriminant analysis, PLS-DA) 47 fff[& o #E—F DL t- 47 {7 FE f&AT Ik kA (t-distributed
stochastic neighbor embedding, t-SNE) 2, 1] A3 48 14: #5153 #7 (linear discriminant analysis (LDA) effect size, LEfSe)
AETTE R T ZE ALY 73 M » LDA Score HY i ZE{H 5% € 5 4 © £ H R vegan E {77 Jl| #E1T Anosim ~ MRPP J
Adonis 73Hf7 o T-test fep4H Pt 7= BEIZ 74T o EH R #Y Corrplot EF51 47 {EZ4Y)f# Spearman FHEH (8] -
HH B8 EE IR T RE TEUHITHI£% PICRUSt (phylogenetic investigation of communities by reconstruction of unobserved states,
v. 1.1.1) » {# [ Greengenes &} i Bl KEGG (Kyoto Encyclopedia of Genes and Genomes) &t} - #E {726 H AR
BEDIRETEOH] o S59MNIRAIF BugBase #ETTHAEYIZRAITEM - FRr{E IV REIERHE RS IMG (Integrated Microbial
Genomes) - KEGG J; PATRIC (Pathosystems Resource Integration Center) » 1 & 4F &8 M4 (aerobic) ~ 3¢ M BE & M
(facultative anaerobic) ~ HEH G f2 1 (Gram negative) ~ H R K 54 (Gram positive) ~ ZEYJRETEEE (biofilm forming)
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#8714 (mobile elements containing) ~ FJ# 4 (pathogenic potential) &z & (BB 5214 (oxidative stress tolerance) e

R

JEME R i pH B

B & B KR B S IR A5 ek itk - BRI T i 1T pH BURENIE < V&M 5REE M AST -
AS2 F; AS3 7 pH BHEFE > 43RIE 7.94 ~ 20°C 5 7.59 ~ 30°C : 7.70 ~ 30°C - [HFESSElE S AS4 2 pH BLEREH Ay
7.07 ~ 29°C < JEMEITIRHY pH & s R S MIAH R ENE » 78 pH 6.5-8.5 BV T » (A WrA R E5
JeV)H)EYE (Painter and Loveless, 1983) » S5AIRAZEIEH » 72 pH 7.5 ARRE N » UEWIA BBV A RRBLZE B R
# (Yavuz and Celebi, 2000) = FHH#EGR > AWFSCATEREREM 5 2 ARV MR RIFIVIRAE -

TR AP Alpha ZEEVESIHT

RS F e A alpha ZZEEMEFS T (R 1) FERFEEEEE TS - AS3 7 4 EE T
SEI9ME 1,812.0 £29.1 - Hige S ERE > HIUR AS2 2 3 EHE /3T F9(E 1,770.7 £ 46.8 » £RE& s AS1 2
4 EESHTEEE 1,700.5 £ 19.1 5 BERESSEE T AS4 2~ 4 EEOITYIEY 8B L EEE 2,204.5 £ 17.8 » #855&
75 © {£ Shannon 82 Simpson fEEAVELEL - HEMEE LT 2 EBESIK > 77 HKF & AS4 (8.70 £ 0.02
vs. 0.9906 + 0.0004) ~ AS2 (8.00 + 0.04 vs. 0.9897 + 0.0003) ~ AS3 (7.86 + 0.02 vs. 0.9887 £ 0.0003) ~ AS1 (7.66 £ 0.11
vs. 0.9834 1 0.0021) » ZA[HAAYAEREFE AN Chaol B ACE 7 bhg » HEE RS 2 I HIE S > Rl RiiR
[ By AS4 (2,435.1 £26.8 vs. 2,411.8 £29.8) ~ AS3 (2,265.2 £32.4 vs. 2,271.8 £22.8) ~ AS2 (2,202.3 % 105.5 vs. 2,182.3
*83.2) ~ ASI (2,094.9 £ 41.8 vs. 2,082.7 £ 31.1) » L4} > &£ &k 53 BT 2 Good’s Coverage -5 {H 4 % 99.22 —
99.45% > FHILEURIE 7 43 Wi 78 25 % I A B AR it b Z IR 93 BT T 51 (Good, 1953; Singleton ef al., 2001) © Shi
et al. (2021) SHE 3 TFES RS KR &0 EM 5 RIS B S fy 1,777.0 + 34.8 » BURBZEAHAT > MAERRESTE
Fran VY S = S Ky 1,887.6 + 35.66 » RIKAAISE oA Arte 2 Bl 5 SSERESLE M) 5E kR i 2 Shannon $5
BT REUE 73 il Ry 5.37 B4 5.24 > JMERSARWTEATES 2 S i 8{E 7.53 — 8.73 = Yan et al. (2021) 73 A& 43558 7K
TR 24019 11 {E;5e i > 3837 Chao ~ Ace ~ Shannon K Simpson 588 {8 & & 77 51 By 786.90 — 1,394.97 ~
702.67 — 1,427.56 ~ 4.063 — 5.024 K, 0.0147 — 0.0947 » C{EAARFFE M-S -

= 1. RENTRE S ERE 5 BEEETT alpha 685574

Table 1. Estimates of alpha diversity for operational taxonomic units (OTUs) for different sludge samples

Group  Sample Species richness Shannon Simpson Chaol ACE Good’s coverage
AS1 AS1.1 1,703 7.5276 0.9804 2,128.5939  2,095.3928 0.9929
AS1.2 1,726 7.7563 0.9846 2,133.2468  2,113.6133 0.9929
AS1.3 1,682 7.6229 0.9833 2,064.3790  2,081.3319 0.9930
AS1.4 1,691 7.7376 0.9852 2,053.5677  2,040.4517 0.9934
AS2 AS2.1 1,756 8.0157 0.9896 2,193.0270  2,161.0179 0.9929
AS2.2 1,733 7.9882 0.9894 2,101.8140  2,111.7683 0.9932
AS2.3 1,823 8.0657 0.9900 2,312.1181  2,274.1229 0.9922
AS3 AS3.1 1,809 7.8862 0.9890 2,229.6753  2,253.7284 0.9923
AS3.2 1,793 7.8488 0.9887 2,292.0615  2,267.3517 0.9920
AS3.3 1,854 7.8469 0.9882 2,245.8576  2,304.9256 0.9922
AS3.4 1,792 7.8745 0.9888 2,293.3840  2,261.1941 0.9921
AS4 AS4.1 2,199 8.6933 0.9905 2,416.2333  2,409.0380 0.9945
AS4.2 2,225 8.6907 0.9904 2,463.9200  2,449.0421 0.9942
AS4.3 2,183 8.7037 0.9904 2,408.6818  2,376.0762 0.9947

AS4.4 2,211 8.7292 0.9912 2,451.6653 2,413.0165 0.9944
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TEARTHZE 4 ([EEME5eFE P RTE OTUs AR /3 5T > B Venn diagram SR 4 (B 48 LS 3,767 H
OTUs » Hrf 1,077 {EH[E (A= 97%) » SEEmFFARY OTU EHE KT Fy 200 ~ 34 ~ 41 J 647 {i& » F54 OTUs
5 24.5% ([@ 1) o 3 {#[E B EMESERE S AS] ~ AS2 i AS3 A 1,647 {E#H[E OTUs » Hth AS2 1 AS3 7 2,021
{EAHE OTUs » =i~ AS1 81 AS2 27 1,783 {EAH[E OTUs » LK AS1 81 AS3 27 1,876 { OTUs » {EE LR EH
HA > AS2 B AS3 fE[E—4FHY 5 ~ 6 AEREE > T ASI AIFEREERY 1 HEREE - B BURIEME 5ERV Y 2Rk 14 BE
EFEHAGEE > WEERIVERE A DT RIEEREAAECENEDAAR - MEMZEE S EEEE
£ ~ R - pH BB ERZMAETEIRELNE (joma er al., 2021)

AS1 AS2
200 34
1. 47#5))e OTUs Z731fi °
Fig. 1. OTUs distribution among 4 sludge samples.
L JEMTIEIMAY) Beta ZHEME AT

& DL unweighted UniFrac KW.post-hoc.LSD A% 4 fiE M 5 EiE 1T 0T » 45 SRV il A
MRy ZE 5L (8 2a ) 5 2R DL weighted UniFrac KW.post-hoc.LSD J7 43 #7 » 45 SR EE = AS1 il AS2 f1 AS1 £ AS3
ZEHEBEN S ([E 2b ) - &L weighted UniFrac FEEE#ETT PCoA 73 MT{EEIRE » 383 4 (B 2 BRI EE 5T
B BT —HE > ILBURE RS — 2 EE (18] 3a) © 1fi AS2 B AS3 RIS RfEE—SR IR E - BURIL
R M EARAT - #—20 DI NMDS ([& 3b ) ~ t-SNE ([& 3c ) ~ PLS-DA ([& 3d ) 74t ot - B AHR >
PréE R o Lt prés REUR - AS2 81 AS3 fEHURNY HHHE BT H MIRBnm KB BRI T BRI
AEVIAERR o [ERF > SAHAR PR MR > — R > HARRIAYZ R - dam AR Ll (afE oA 5 A m]
HE R -

IV. S5 AE VI RE ORI

FJFH PICRUSt &5 % 16S rRNA 7E [F &k} ~ GreenGenes it . KEGG &k} » #ETT 2 R A8 A R BE DI RETH

o 1258 Z @ G (metabolism) FY 43 #7H - FRER (5 L UGBTI Fo e BRI ~ BRI RRE & > A& Ry
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FM R AP LG (8 4 ) o HAPERERH T - BERm AS4 (YRR SRS 4r & ASL ~ AS2 }
AS3 > BUR =B UBKn B RE - TR B I B n] oAb /K AL &P LA ESR © 595) BugBase HYZIAT > S
SFARYRAIUH BT IR R L M E — BUAE R > Bl ASI-AS3 Blif&fiinh - AS4 BRREMR L - FLMh e R
o RMEBREFERSAFAEN AS2 81 AS3 > FRBUREE S ER AR - SRS RMKRMTE - TTehEEAT
i BRI MR B T8 5 Redr et © Sdh > TSR AR i S s 2 SR R IR MR R (1] 5 ) -

o A o B
(&)
© 020 o
o 2
< ° = 003
o =
e
Q0.1 -
< B
20 = 0.021
4 oh
: 5
€ 0.2 _ S
[ee———iii]
=
o
N Vv > 1) N Vv 2. >
¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥
Group Group

& 2. [l unweighted B weighted UniFrac EE# 540 B 5 beta 24 M i Ag AU E] -

Fig. 2. Comparison of beta diversity of 4 sludge samples by unweighted and weighted UniFrac methods. A: unweighted
UniFrac; B: weighted UniFrac. The circles mean outliers.

V. (BB
TE& T F)JefkanPT & OTUs JRIRILLER - AHFTHYEM TIERMESAE FTEHE Bacteroidetes ~ Proteobacteria ~
Patescibacteria J. Chloroflexi > B %8 75 JE 09 1B 2% B 9 Rl & Bacteroidetes ~ Patescibacteria ~ Firmicutes J%
Proteobacteria (& 6 ) - 1F-15RE /KR 248 2230 - BLpE R T RE AV E B E T By Proteobacteria ~ Bacteroidetes
J¢ Firmicutes (Yan et al., 2021) o {555 B KR Z 45 JEMET e & A WVEZE PRI B Proteobacteria ~
Chlorolipid ~ Bacteroidetes ~ Spirochetes ¢ Firmicutes (Shi et al., 2021) » S5 AWt EFE RS /KR FLEAE B E Y
By Firmicutes ~ Bacteroidetes ~ Proteobacteria . Actinobacteria (Da Silva et al., 2015) < Kumar et al. (2020) 57 M1 5%
FA A YA > SSPRAE AR 14 BYEE > FEEEEST > EiF ﬁﬁ*ﬁZﬁiﬁ%&ﬁZﬁT BL Firmicutes 5
76.2% EBEMEFY o By Bacteroidetes (14.4%) K. Proteobacteria (4.9%) » {H4%## 14 EEEF% » Firmicutes 5 EBT
& 0 1M1 Bacteroidetes 5 ELRINHTE ©
KA FE 8 Sy A B A 75 ek i OTUs » (5 ELET 10 Z4HY 1 B Denitratisoma ~ Ferruginibacter ~ DMER64

Bacterium enrichment culture clone R4-41B ~ Smithella ~ Limnobacter ~ Ignavibacterium ~ Nitrosomonas
Christensenellaceae R7 group [z Arcobacter (& 7) > JRZ)EESIE AS1 HI{EEAEEH Denitratisoma ~ Arcobacter ~
Ignavibacterium ~ Limnobacter J% Ferruginibacter > #\ 2= 75 1k 75 JJg AS2 Bl AS3 {B 24 & |& Jy Ferruginibacter ~
Limnobacter ~ Denitratisoma ~ Nitrosomonas J Bacterium enrichment culture clone R4-41B » 2 7 Bk & )5 JE (&
%EZ} i & RI] & DMERG64 ~ Smithella ~ Bacterium enrichment culture clone R4-41B Kz Christensenellaceae R7 group °

E e AR i TR (B B RS oy B R AHRE - R ERR A I » EF Denitratisoma ~ Ferruginibacter ~
Limnobacter ~ Arcobacter . Ignavibacterium Fy{TE i85 > Nitrosomonas FHAEE  SAEBRES TR Smithella
R B ER ALY E LT - DMER64 #E Al BBk 2 KE R g » 18 H e (b 82 fr 473 /5 B8 22 1Y 4 0 (Arthur ef al.,
2022) - ‘E LB AT R YtE G e T A A S PR TS > MBI ER ORI RIS YRE o 40 AST 2
$R B Fy Arcobacter Bl Denitratisoma ; AS2 B AS3 BHSEEH B Fy Ferruginibacter ; AS4 RS & Rl By Smithella B
DMERG64 ([ 8 ) o 5541 » A HA A BUR S FF R ARV BT © R > BH05 = B U /K g B R it A1 FH 26 1 f i’i
VIR fRE 59 > e D BE KPS « SSFEHH S B & DNA E P ir Bl A Y&l - vl B K i
R EE R AR YIRS o AN BRSO KR TR TR KB AR RIS IR Y > TS IEE AR (B E SR RS KR
o WA EERKEE BB TERVETEIER - A][f#{REE/KH 2 COD - 845 iA kD T8 BE /K B BRI R B 4 15 R
HASAEYRRENM (855 > 2020 ) - SSAEERES - AT R REEE RN E A E R 2 — (Liaw ef
al., 2010; Kimura and Kamagata, 2016) °
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Fig. 4. Function prediction of microorganisms in the sludge samples by PICRUSt based on KEGG database.
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Fig. 5. Phenotype prediction of microorganisms in the sludge samples.

A: aerobic; B: facultative anaerobic; C: Gram negative; D: Gram positive; E: biofilm forming; F: mobile elements
containing; G: pathogenic potential; H: oxidative stress tolerance.
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Fig. 6. Distribution of taxonomic affiliation at phylum level of sludge samples.
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Fig. 7. Distribution of dominant genus in the sludge samples.
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Abstract

The purpose of this study was to explore the bacterial diversity in activated and anaerobic sludge in livestock wastewater
treatment facilities by next-generation sequencing, so as to understand the differences in bacterial community composition
in different activated sludges, and to extend the utilization. Four sludge samples were collected, including 2 aerobic and
1 anaerobic samples collected in the hot season and 1 aerobic sample collected in the cool season. The microbial DNA in
the four sludge samples was directly extracted by the method of ceramic bead shaking, and then the V3-V4 hypervariable
regions of the 16S rRNA gene sequence was revealed by the next-generation sequencing method, and the bacterial diversity
in the samples was analyzed by bioinformatics tools. The analysis results showed that the anaerobic sludge samples had the
highest species abundance, with an average of 2,205 species, and the activated sludge samples ranged from 1,682 to 1,854
species. The bacteria in the activated sludge samples were Bacteroidetes and Proteobacteria with a higher proportion; the
anaerobic sludge samples were Bacteroidetes and Patescibacteria. Based on the OTU analysis of 4 sludge samples, top 10
genera with higher frequency included Denitratisoma, Ferruginibacter, DMERG64, Bacterium enrichment culture clone R4-
41B, Smithella, Limnobacter, Ignavibacterium, Nitrosomonas, Christensenellaceae R7 group, and Arcobacter. Besides,
the results of PCoA (principal component analysis), NMDS (non-metric multidimensional scaling), PLS-DA (partial least
squares discriminant analysis), and t-SNE (t-distributed stochastic neighbor embedding) analyses showed that the 4 samples
could be divided into 3 groups, namely 2 acrobic samples collected in the hot season as the same group, the other one
group of anaerobic sample, and another group of an aerobic sample collected in the cool season. In summary, revealing the
microbial composition of sludge samples collected from the hot and cool seasons by next-generation sequencing analysis
is an important approach, and the important information of dominant bacteria obtained in this study can be a reference for

further research or applications.
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