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Filamentous Sludge Microbial Commumty of a SBR Reactor Based on ngh-

throughput Sequencmg =
HONG Ying', YAO Jun-gin'*, MA Bin®, XU Shuang , ZHANG Yan—]lang L N ey |
(1. College of Resources and EnVlronmental Séience Xln]lang University, Urumqi, 830046 “Chinajy 2% College of Env1r0nmqntal and

."

Energy Englneermg, Beijing University of Technology, Bel]mg 100124 China) /| T

Abstract gampl@@ were collected from a sequencmg b t(’{l xgaotor (SBR) to ohararterlze the si 1lar1t.lt=% and differences in ml(mblal
community compos;tlon in samples using Illumma throughput sequencing. The/main objectlve of this study was to-characterize™
(hdnges n mlcrobla], community LOmpOblthl’l dunng flldmentous sludge bulking and, LOI]}IO] processéF The SBR working.velume was 11
L, and the reactors were operated for 399 day% An/total. }ngh throughput sequenéingiresults indicated that rich diversity existed i in’ the
micfobial communities-of the seeding sludge. penerally, during sludge bulking, migrobialscomposition decreased, and after the sludge
was icmed.ldted the' diversity gradually lincreased, The dommdnt bacteria in the seeding sludge=were Saprospiraceae _ norank,
Comafnonadaceaeiunclassy“ ed, and Tetrasphaera, comprisitg_ 13 -3’7% 10.54% , and 8.59% of the community, respectively. After
culturing usmg sodium acetate as the sole carbon source; Thiothrix and TrLchosporon increased significantly from the seeding to the
bulking lsludge with ranges from 0.1% to 60.14% and from 19.60% to 94.82% ,

controlled, the relative abundances of Thiothrix and Trichosporon were 0. 1% and 2.32% , respectively. Therefore, we postulate that

respectively. After the sludge bulking was

increases in filamentous Thiothrix and Trichosporon were the main cause for the sludge bulking.
Key words :activated sludge bulking; high-throughput sequencing; microbial community structure; filamentous bacteria; filamentous
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1.1 SCEEE

SBR 2 I # H A L3 38 4l B, A7 A B 11
L. SO A5 0_EF R 5 4 i 8 T HEK 1 RO
O, R A A A 2 i 3B A0 v 5 e S Sk A T K
I I T R AR, A R AR . R
NASTEER T 17, RN &R KE1T 2 A, &
A JEIHEIK 12 min, $5FE 30 min, BE< 360 min, JLTE
300 min, H{EZK 10 min. B4 & BA A HEK R 2 b 25

SR 43% .
1.2 FERI5 IR K scui K 4

FERh 5 U8 O TR B 7 T AT 5 K Ak B S A

AT 20 A B K508, MLSS 4 512 mg- L7575

Ve MRS HSVL N 202 mLeg ™' {?{}Egjﬁ/@%ﬁ%

S FH KO N TG B K, EE T E
CH,COONa-3H,0 . NH,Cl, KH,PO, . MgSO, -7H,0 .
CaCl, -2H,0 Aciil , & IT 2 H FeSO, -7H,0, CaCl, -
6H,0 . CuSO, - 5H,0. Na,MoO, -2H,0 . H,BO, A
il 551 ~255 d ¥ C: N: P i%°4100: 10: 1, COD ¥
¥4 520 mg-L™", TN ¥#JEH 52 mg-L™", TP ¥k
HM5.2 mg-L™". #5256 ~399 d A¥F C:N: P iH#E N
100: 5: 1,6 TN W F#AE N 26 mg-L~".

1.3 Sl e SOoRA

SR ENEFT T 399 d. RNV B T AR R T
PEGIRLE Dy 1 R Sk 52 () ik . S #i is A7 Hip
171 d 5 PR TR HEREAR LA K, Sy T i 75 e & A= 7™
HAIREIRING 55 172 d BN g 18 S iR
AR T 0.5 mg- L™ EFRITTRARM, 5RAET
FPEE ARG, SVIIKE] T 300 ~400 mL-g ™.
TR IRREIK, 1658 256 d K5 SNE & I R SR
25 VAN 3.0 ~ 4.0 mg-L™", E5En M,
338 d JFIATS TSI JFIAEHT T I, 45 366,40 I 15 U8
SE MR IE W ¢ SVIRUEAE 50 ~70 mL g~ ‘F_.;.féj\‘?{u o
SEHEAN TS5 Ve NEARB AT WA FI B BE iy 6 A5 ek
A% REERYEL VS IR A SRR LT A T
M1, FBI e yFB2Y FB3 | FB4 AIRZIKT S
FBS 75 W42 B Beig e, FB6 Mk I F 5.
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- SE1 %ﬁa‘ﬁmn, 55 R LR M AE RO R 4
i + Table 1 Sampling time, sludge settling performance, and water temperature of the operation
7 Rk 15 TR sEfT R d 4 L= MLSS/mg-1."! SVU/mleg"! K/ C
! FBI= A5 e 0 =91 4512 202 14
EB2 "SBR &I # 197 98 3885 252 19
FB3 SBR JZ I8 267 97 2848 341 20
FB4 SBR U #% 315 89 3274 272 19
FB5 SBR & I3 #% 364 34 3755 91 24
FB6 SBR J )i #% 399 27 4353 62 28
1.4 KBTIk CCGTCAATTCMTTTRAGTT T-3') ™). Xf4E /5 U

COD 2K JH 5B-3C (8V) COD i i 5 13 ) .
i T6 Bt 28 S840 T WL At v e = A L
IR EE RS R EL A, E AR A [ 436 B
IE , WAS R ZCoR H N-(1-283%) -2 — e ook
JEEEDIAE | i R h AR FH 58 41 0 6O BE VA T e
DO R AZ8403 545 2 itk A4S0 i | 7K IR I K
LI B
1.5 (RaE s o b vk

FRIBUOGIRAE S E D) B DNA X 6 N REA HEFT
T YT 16S rRNA V4-V5 X[ PCR ¥ 14 41 5
Y1k 515F/907R (5'-GTGCCAGCMGCCGCGG-3"/5-

FB1 ., P2 A5 FB3 | Wk B Bei5 I FBS FlK
FIEHBYTE T FB6, X 4 MREARDEAT T E1H 18S 11
PCR ¥ 34, EL & 5] ¥ 4 SSU 0817F/1196R (5'-
TTAGCATGGAA TAATRRAATAGGA-  3'/5'-
TCTGGACCTGGTGAGTTTCC-3") " . F] ] Mlumina
MiSeq ZRGEIN )T, i A5 )7 B 3k 47 2 g b B 5 15 304
BT 5 AR 97% 17 FN AL, B A U5 53 R
AR OTU, EHL4 OTU IR F 55 Silva K
PESEAT LU B, RS0 e b Z M0 . AR
WFFEARATF A B LA I 55 2 1A% 22 NCBI 3 51 132 B
VS (SRA ) %54l e, 85 585 - SRP120716.
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Ve AT FREMOIRAS (R A 0T LASE A T R, 25
B K 92% ~97% ,FIIHIKIREN 2. 63 mg-1.7".
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FEEE R SR AE W V% 5 B2 . Heip 45
ﬁ{ﬁ@ﬁ,%@%ﬁii%ﬁ@i@gﬁﬁ@% Shannon 1§
BB R GIUAE W R TR () Z2 FE v . X St
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e IR vy S AT LﬁWEE%Fzﬁaﬁﬁi
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& HE. H Heip B 0] R R 5 U8 10 40 B8 FE V% X 50 B

i, Gt SRR ROV A KT Ue A A0 e R Y 4
5 B S AR, V5 VR IKAS B IS | 40 R R Y A
AP ETF AR TR 58, Shannon 8803 B 5 Fh
V5l A RIS 22 T A v, SO A B K S Ve Al
RV Z AR R D 15 TR DR MEREVR B IR W IS,
YN HETE Z AR . vTREIE R Fi5 K A BT /K 5T
FE 2 His 7 A AT, i 5L 560 2 K i — H.
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Table 2 Diversity indices of the bacterial communities

R2 HEZFESH

kA ik OTU %k R Chao 75%K Heip $5%4 Shannon 544
FB1 55170 599 0.998 649 0.241 4.976
FB2 36008 532 0. 996 621 0.030 2. 825
FB3 30564 446 0. 996 518 0. 025 2.483
FB4 33356 433 0. 996 546 0. 023 2.405
FB5 42308 585 0. 996 676 0. 087 3. 945
FB6 43954 599 0.997 677 0. 103 4. 140
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2.3.2 HHEREKTTKE B 5

BEAI L7 50 30 NI E A HEEFEE =
TEREAR AR KT 1% BT 1484 13 4, M ol = Spaatugie
Xt EEEARE LI 2. NPT BT TG R A T A7 B Acidobacteria
£ L #F B 11 ( Bacteroidetes ), A& JE W [] gt = E:;::.::;:mm
( Proteobacteria ) , L& T '] ( Actinobacteria ) , 4% 25 B g i i = ?:;::ET&::I‘:E
I']( Chloroflexi ) 17 % I '] ( Planctomycetes ) , X 5 < ft\?;;:';:z?;icxlrﬁa
ANGHEE [T B AR R = B A R IA 3] 86. 48% ~95. 96% 4 Bacteroidetes
ST IR E AT, S B —p

GER—EL EFI5 U8 FB1 AR AR AR 1A PR
( Bacteroidetes ) . ZEFE R[] ( Proteobacteria ) FIELZE TR
I"J ( Actinobacteria ) [ 41 X} 3= B 43 51 A 35.64%
34.78% F114.55% . 23 LR AN Jy B — B IR G 7
J&i ,ETE R 1] ( Proteobacteria ) B A A3V [T, AHXT =F
JE B I F 60.60% ~ 79.42%, LK B T
( Bacteroidetes ) ¥ /b, A XF £ B T [ 3] 14.87% ~
20. 66% , £ ] ( Actinobacteria ) FYAH X == B D) ek
DHN0.04% ~0.34% . Lt LRGN P —BRIEH 57
Ji LA ISR T 1A AR Ak 5 o JE 2 lﬁ%ﬂﬁi
gER 2 -
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SREAI AR5 391 44041 §/"
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Fig. 2 Changes in microbial community structure

of the bacteria at the phylum level
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W5 RIS Uﬁ[ﬁ% Til‘?ﬂ»ﬁ Saprosplraceae}y\]}ﬁ’géi‘%
Hil ( Chloroﬂe)ﬂ) ﬁ'ﬁ( BEE A5 H{{ Petrovﬁlél

4(3.9] Zvifﬂ Eﬂfﬁﬂ)ﬁ (Jetrasphaem ) X5 Hﬂ/ﬂﬁ
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