TR A SR IR Feb. 20, 2021, 48(2): 627—636
Microbiology China DOI: 10.13344/j.microbiol.china.200180

tongbao@im.ac.cn
http://journals.im.ac.cn/wswxtbcn

Tit Sk

BEE S 2 2UBR A ER(AHLs) 97 S 8% B M FE 47 | AL 5 08 H Y
Wttt R

EEE FHhYE
RN K2 A GIEEABE W ABH 450001

B B R REFANHT R(Aerobic Granular Sludge, AGS)EA TIEM AL . & 2L RIRFE VA BRI
A RAT MRS, AL RIEB AR R A AT AR ZNR R E G BARFHAMIA. Bk, TR E
HAI A RINFEFA T RIEARAL LR F KA o) £ 4, HHF R, BRA S 2L RN B (Acyl
Homoserine Lactone, AHL)/™3 44 4% 4 4 B & 8 (Quorum Sensing, QS) & A k& # AR 3R 44 #F 5 # &
T A G ARE R AHLs A5 69 5% 2 4 B R O 3 76 M 77 b ik AL AL B AR AL 2 AR A
ELARAE ) 1242 @454 AHLs R 8L M 75 91 3R 449 (Extracellular Polymeric Substances, EPS)#%
pukFH A MR E LM, AL E A X T AHLs 275 KA 22342 o A M ey 1E A ALEE, itk
TARRFREE E (LR ER . T2k, FRKE. pHAEL. BET AN = AHLs 28 %
f, %% AHLs $PRFAmAFI N AHLs @R 7 ik, i@l AHLs #4575 R eg ik HAifl
Fa R HRE ., e, ALIRE T AHLs NF 09RO 45 B4 5 REAR LR KRR T @

EHIE: FEBEITR, Pk, BRI, B LR8N B

Research progress of acyl homoserine lactones (AHLs) based
quorum sensing in aerobic granular sludge

CUI Lihui WAN Junfeng’
School of Ecology and Environment, Zhengzhou University, Zhengzhou, Henan 450001, China

Abstract: Although the aerobic granular sludge (AGS) has the advantages of good settling property, high
efficiencies of nitrogen and phosphorus removal, and better resistance to shock loads, which still faces
great challenges in practical sewage treatment application due to the bottleneck of slow granulation
process and easy particle disintegration. In recent years, acyl homoserine lactone (AHL)-based microbial
quorum sensing (QS) has become a hotspot in this field, and it may be of great significance to the rapid
formation of activated sludge and particle stabilization, including the use of AHLs can increase the
secretion of extracellular polymeric substances (EPS) and to optimize the change of microbial community
structure. This paper reviews the mechanism of AHLs on microorganisms, further discusses the effects of
different environmental factors (including substrates, electron acceptors, sludge concentration, pH, and
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temperature) on AHLs, and outlines the method of adding exogenous AHLs or AHLs-secreting strains
which can ultimately achieve the rapid formation and long-term stability of aerobic granular sludge.
Finally, the review discusses the prospect of future research for the application of AHLs-based quorum

sensing in aerobic granular sludge technology.

Keywords: acrobic granular sludge, granulation process, quorum sensing, acyl homoserine lactone
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Figure 1 Number of articles published in the recent time (2006-2019) on AHLs-mediated quorum sensing in aerobic

granular sludge are shown with an interleaved bar diagram

[E: il Web of Science F 2019 4F 11 J 19 H A4l SCHEI-1. FHEZUV A AHLs; JCBE]-2. RN AL EUBURLTS g
Note: Assessed from Web of Science on 19th November 2019; Keywords-1: ‘QS’ and ‘AHLs’; Keywords-2: ‘QS’ and ‘AGS’
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Figure 2 Schematic representation of AHLs-QS regulatory system
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Figure 3 Schematic representation of sludge granulation regulated by AHLs-QS
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Table 1  Genera of AHLs-related activity in aerobic
granular sludge

g AHLs 4 i, AHLs K %3Gk
Genus AHL-producing AHL-quenching References
AT R R + - [29]
Lysobacter

SRR R + - [30]
Aeromonas

bR 05 - + [29]
Brevundimonas

AT R + + [31]
Acinetobacter

SRR - + [32]
Chryseobacterium

IETR )& + + [29]
Acidovorax

BT R - + [29]
Flavobacterium

FAR N7 + + [33]
Rhodobacter

BrAR TR + + [33]
Novosphingobium

GE e ) . + [29]
Pseudoxanthomonas

S & Ensifer + + [34]
1 AT R + - [34]
Shinella

WAL AR R+ - [32]
Nitrosomonas

1Z " )& Pantoea + - [35]
WfEiEEE - [36]
Nitrosospira

iz [ty - + [30]
Sphingopyxis

£ 75 IR AR - + [29]
Bosea

TR - + [37]
Microbacterium

(L OS] + + [38]
Pseudomonas

HIAT ) - + [29]
Pedobacter

BRI E - + [39]
Comamonas

T +: 5 AHLs AERUPEKARE; —: 5 AHLs A /K Tok
Note: +: Related to AHLs producing/quenching; —: Not related to
AHLs producing/quenching
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Table 2 The best operating conditions to promote the
generation of AHLs in aerobic granular sludge

&4 HAEIBA TR E= BN
Condition Best operating condition References
7] TR M [49]
Substrate Sodium acetate

15U 6 000 (48]
Sludge concentration

(mg/L)

pH 5.5 [48]

TR 25 [48]
Temperature (°C)

H AL e 0.15 [14]

Organic load

(kg-COD/(m*-d))

15 YR A5 R s [] 6 [38]
Sludge retention time (d)
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Figure 4 Diagram of promoting aerobic sludge granulation by adding exogenous AHLs or AHLs-secreting strains
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