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Differences of fungal community in wastewater treatment plants
between south and north China
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Abstract: [Background] Microorganisms are main agents to remove pollutants in activated sludge (AS) in
wastewater treatment plants (WWTPs), among them, fungi should be paid attention to as they play
important roles in removing toxic compounds and improving biological transformation, etc. [Objective]
The major research will be focus on to characterize and compare the diversity, composition of fungal
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communities in WWTPs located in north and south China, determine the influence factors of fungal
community structure. [Methods] Ninety AS samples from 23 WWTPs in north China and 121 AS
samples from 37 WWTPs in south China were collected, respectively. After DNA extraction and
amplification, high-throughput sequencing of ITS gene was carried out using Illumina MiSeq platform.
Data were processed by a variety of quantitative ecological analysis methods. [Results] Fungal
community structures in AS system between north and south China were significantly different.
Diversity of fungal community in south China was higher than that of north China. The dominant classes
and genera in fungal community were Sordariomycetes and Glomeromycetes classes, and Ophiocordycep
and Alternaria genera in south China. While they were Tremellomycetes and Saccharomycetes classes,
and Trichosporon and Saccharomyces genera in north China. Members of the classes Tremellomycetes
and Sodariomycetes are opportunistic pathogens, which may be potential threats to downstream
organisms or human health. Abnormal growth of members in Trichosporon genus will cause sludge
bulking and affect the stable operation of WWTPs. Latitude, annual average air temperature,
concentration of NH," and the total nitrogen in influent were identified as the important factors that
influence fungal community structure in WWTPs. [Conclusion] Fungal communities between north and
south China were significantly different in diversity and composition as a results of geographic factors,
climate factors and concentration of pollutants in influent. Accordingly, toward the efficient and stable
operation of the treatment plants, it is necessary to regulate the different important communities in south
and north China. Furthermore, we should pay close attention to the opportunistic pathogenic fungi and
some agents that easily cause sludge bulking. Establishment of population-oriented optimal control
system is necessary to control the risks.
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TG K AL PR (Wastewater treatment plant,
WWTP) 2 NS T & Jie i 8 L83t , 7EV5 7K A9
AbFL AR, AR TS Y R BR Y R
KA IR 5 R E s T DI G . AR
A B 58 3 W 7 R L TR AR V5 K A 3 R S N Y
TEAEA, WA AR R
HEAAY . e e | ema gl e
AR B KRB . (AR, ZZRECEATR
WSEEEE, WSS AT TRIEIKBIS:, e AL
ARG R ia 0, I, AR A HLA
T5KAN R G M LA R, YRR G RRE BT
HAHEAEH.

TEVG /KA R G A RV T, LR 2
KT A — S B E ), (R R AAR
KFRARD o L RIREK —BBf Ry, 16 TETE TR
N LR O RSB AR G A W 35 3 0
TR AT T B AR v i e I P AR 1 18
ORI 5 T FRAT T B AR AR, (FE ARG
5% Z T IR A W) [ %% (Membrane  bio-reactor,

MBR)FILE YU M4 T2 P I LB TR TS, R
X 3 R F9 95 7K A TR 2 495 LB RRE VR O BT 92 T A
KIFR. A, FREERTE, HEREE, A
IR NSO S, 5 HBIK R R IR B 45 24,
AT SRR SR RGN B RV A7 A6 3 10 s,
P2 00 LRI ) LB D) e S 5 ) 434
Y N S S0~ e A Y Qs U
TR, TS U8 2R 5 N AN B TR LA
F e 22 S A e -,
SR [ X B3 1 35 U8 2R 5 P L B RE VR 1 22 4T
KA,

B, ABFRF I E A, 2562/
HE S B MO AR AT D, bR L X
ST 5 A A 3 TV S U8 2R G L T R TR 11
AR B SRR 2, DR A ITS AL i
TBIRARGNIERREE, 6 530 B R
PSS, 3 B R [ (XA 75 7K A e T i ol
BEROE AL A2 ) R Ge R R S

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



1878 TEY I8

Microbiol. China

1 MREFE
11 EZRFIFOMNEE

PowerSoil® DNA #Hd# &, MoBio Al ;
DNA 4ifki#%] & MinElute® Gel Extraction Kit,
QIAGEN A+l . 220K il X, Thermo Scientific
vl PCRAX. BEMHUZZRSE, Bio-Rad A+,
1.2 HmEES DNA 2B

2014 7=, KM —JrikatFRE 15 i
(5 KA FRT AT TRESCRAE . ARG HL IR 1) 22
SRR R AR AL R IR, O XA G 9 4
e, BDJCE. bifg. s, KU, RER. FEEK.
JEIT, GHR=; dby KIS 6 3, Rig
IRUE. K. dbmt. Thrg . HERAPTL . HREW
NG KA B PP PTG VR RRah 210 £, HA R ke
i 121 43, b5 RER 90 1, W R T 37 NTEaKAb
PR ALy 23 NG /KALBRT, SREERT, R 3k
ARSI N 17.22-25.56 °C, b7 83 4
YISEN 4.44-13.89 °C, HARKRGCREEN . Fik
Sk [, WIS KA R R L
FIFTES T A (5 . WWITPs itk . itk
KB DA E S EE ARG B, B o B =t
TR | VS B pH S350

FIF] PowerSoil® DNA #EBUR A &% 2.0 5 1Y
TIRAES AT DNA $REL, SRJG AR T
7E DNA M BEFNZARE , DL &2 00 7 1) DNA i it 253K o
13 ITSHB=ENF

RIS ITSTF (5-GTGARTCATCGARTCTT
TG-3)#1 ITS4R (5-TCCTCCGCTTATTGATATGC-3)™
il 2R (R DNA JE{ T 253: PCR #1419,
FEaiAb S S Nlumina MiSeq I F- & #E(7 1ITS
DUFF, SRJE XA B B 67 7 46 A A S B
TR B, 4k AE #4325 5106 (Operational
taxonomic unit, OTU)ZAH&, Zdf kb Bl #23 IL
CHk[17-18],
1.4 BHESD

X A AE B B 2 48 ROFE 15 (Nonmetric
multidimensional scaling, NMDS)FIAH 43 HrE 2

B vk, BEER LRI EDN
(Permutational multivariate analysis of variance,

PERMANOVA , X Fx ADONIS) . #H L 14 43 #r
(Analysis of similarities, ANOSIM)FIZZ i1 & i
#£(Multi-response permutation procedure, MRPP),

o0 [ P b I B B AR A5 A 1 25 55 AU R 1
T RS BT LR 0 59 43 D5 15 (Linear
discriminant analysis effect size, LEfSe)f#tT3k [E
b DK R R R s S PO SRR T
(Linear discriminant analysis, LDA)#fiiE{E % 3.0;

4y 9K Partial mantel test F1 8y % 1 4> A
(Canonical correspondence analysis, CCA)J7 4 &
W EERFE AR . Pl R i@l Galaxy
TP RIEF M vegan., ape. ecodist BT 5E M

2 ZRH54h

T ORIERE L AV EE (R Y S, e BRI
9 389 257 A A FRIEXTIN 3 25 SR 04 7 Rl AT LA ~F-Ab 22
211 MRE SRR 1981 079 55591, SR G H IR 97%
AEBLEE A BRIENT PP 81364 T OTU Jl 43, 211 AMkf i 3t
AR T 12 9254 OTU, Hrppg )y B RETE 121 4
FeAFE345 T 10 310 4~ OTU, dbJr B L 90 4>
i A5 7 465 41~ OTU, — 447 4 850 4~ OTU,
i OTU BACRR 37.5%, HPp ik OTU A
5460 1>, 5 OTU B8UERY 42.2%, dtJrHefs OTU
J 26154, & OTU BEEER 20.2%.,
21 FHEMIEXESKAEE FHESERER
HEMEZHMENES
211 B EHEM

K HFET Bray-Curtis FE 251 NMDS J7 kX3
FE5 K AL BRI MG R R G N B R AT T
Br, @5RER, B, SRAR. LKA
AT TS TRt i A B Ry —35 (18 1), R E R L
DX TG 75 U8 R G N L TR VR 4 i B A I 35 22
5. FF MRPP, ADONIS FI ANOSIM %} 3¢ [ m b
DX B4 15 1 75 108 R G0 PN TR AT % 45 A R A 7 R S
0T, AEREOR, FIALXKIE SRR A
225 (P<0.01), AHSPEATESRACUE T _FiRZ5 IS

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



ZECEAE: R B DRI T V5 /K A PR RGN LR R 1 22 5% 1879

® South China
a North China

0.5¢

0.0

NMDS2

—05fe

-1.0f

-1.5 1 L L L 1 '
-1.5 -1.0 05 0.0 0.5 1.0 1.5
NMDS
B 1 ZHEFRILXESKOE AEEFEEHNES
Figure 1 Difference of fungal community structure in

WWTPs of south and north China
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Figure 2 Alpha diversity of fungal community in WWTPs of south and north China

7. SC: BiJy; NC: dbtJjy. **. P<0.01.
Note: SC: South China; NC: North China. **: P<0.01.
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Figure 3 Differences of fungal community composition in WWTPs of south and north China
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Note: A: LDA effect size taxonomic cladogram; B: Fifty-four differentially abundant taxonomic clades with an LDA score higher than 3.0
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