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1. R RFE RS SHRE ¥, I 300387; 2. EHRLH0E 5 E S5 R 8 B 2 SR BE 25T
fr, K 300050

W OE R TS RK2 FUB AR E.coli K12 :RK2 ffa F #EA SRR Y i S B0k 15 Ve fa B vE e, [R5
BATT 24NN (R1 5 R2), 435910 52 18 2% A 1 Eocoli K12 F#ER RK2 Bk B9 KT E.coli KI2:RK2, #8T
HXT RGP YL BRCR . 15 IRIE . EPS LU AHL & B AR IR 2 BT 1 55 TIE R 1A S 1o 7 248 15 - S8 U 75 e A
EPRER . REW, RIAR PEAEM LG RESDABH—, REDEAEMETR, NP
RSV R . 2RISR £ . B EER R, RIA R2 W AE 7R &4 (EPS) & & W 3 B& K (P<0.05), 434l B
(369.28+67.70) mg-g ™' Fl (372.22+86.53) mg-g (VL MLSS i) [ 2 (242.47+20.25) mg-g™ F1 (175.66£37.99) mg-g™, H.4H
(6] 77 75 3 25 5 (P<0.05), Wi 2% GE R PCR R E L B MBEK EM R R ERSE T RIEESHE ., C4-
HSL N & 40 89 3 B Wi 3 AHLs, 7E# & 54 3, R1 AT R2 v & £ 4> 9 o 890 & (1.35+0.59) ng-g™ H1 (2.30+0.52)
ngg ', BT 24BN A% CA-HSL #e BE ¥ Bl 5 S B b AT B Wi b AIG; ARSeE M 45 8 W, C4-HSL 5 EPS &£ fi A
FKHFR; B LB, C4-HSLAEEWE W& M5 Ve b EPS MM ANEE B3 (PN) 20 b o A b 45 51 3¢ Bl 78 #E 47
RK2 ki i (IR B E.coli K12 :RK2 ff1 faf F Z4% 38 i AU N 43 F C4-HSL W #3 BPS & gk g5 RIE A, Ak
AR TS R R SR R S

XHEIE  IFAEMkII5YE; RK2 JEAi; EPS; C4-HSL; 74 5E M

AN (quorum sensing, QS) 7E 4 4 141 (8] A8 R 7 =8, T 4 M 404k . 40 s 3 S B W i
WA LR A BT REM R Nk 5L & 22 A R N R (acyl homoserine lactones, AHLs) [ QS £ #{ i B 7]
DL 3o Jin 3 fa b 28 -5 ) (extracellular polymeric substances, EPS) & h¥ 73 Wb 52 W A= W) B A T R, 42 &5 4l
ISR AL RE Ty, NG PTG Yo URE it F b 4 8 BLPE Y, 4 U075 U (aerobic granular sludge,
AGS) AT _FJ2 IR AR B A 2 ER, QS A S M E W AR S 7E AGS DB R A
TEHP, R AGSH W H O LS TERKER, HENE . ARE. 5 KSR SRR G 25
AGS 7 &K A3 77 T 9 L S V5 KA B R G215 Y W WA AE P, 52 2% W A5 IR 28 52 ) 3 75 7K Ak
ARG E BTG ) L BRACE . PR 2 R RE R RS e, B2 s N R S 30L
TEZR G WA YRV TP ARG A1, 520 5 7K b B R G i A BRALCR O i 2 TR SR TS K 4 Y
LSy, KA H B AR W RE TR AL & R A 2 Bk, A X JL T A I R AR DG A R
YWisBHA: 2023-03-07; KA BHA: 2023-05-08
EEWB: KW AAR =S F IO H (19ICYBIC23800); [ K A AR % 5 & % B0 H (51678565); J= % B BF & K T H
(AWS18J004)

E—1EE: 23 (1999—) , L, WEWFF A, liwenl5620580913@163.com; DRBIS(ER: T ik (1974—), B, WL, W5
51, wangjingfeng0116@]163.com
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(R 25 U215, ZHAO %51 FiF 53 2 it 22 i 24 5 DR 0 40 36 v L 50 4 B8 ook RP4 X & B Ak O 2, 45
R, LR TR BR ¥ Y 1Y RP4 KL ] LG B8 31 7 41t X R R #% (sequencing batch reactor,SBR) H 1Y
AOB ', RP4 Fikif4% )5, AOB W5 A LM L/ amoA, amoC, hao, nirK Fl norB J& K56 ik 57 3|
PO, TE KA I A P S AR A A S . AR A Y Z I, B A 2 i 2 kL
RP4 LA T E.coli KI2( RP4) J5, J it 2 A 2 BRI 94.7% BEAK 2 32.8%"), V5 /K A=W b H & 5t
TEZ Bt 25 T bk o AT 5 R FEMERE T I, HE e rZ sl m, Wik, fERGZ 24
fRopil e, IR GEENERE . QS 40 FAML LU K R G fa e Mk RE4E I X5 KL T 2 58 % 2
Ao EENESE L

A 5% 7E 3 AL B RRUE (1) AGS IR A LAl L, 1] SR 7 PN AR 485 A T 24 BRE RK2 1 3t 1R B
E.coli KI2:RK2, Wil T W #8 BG5S . EPS & Ll K QS {5 54 F AHLs B985 4k, #5171t 24
JER T R G AGS R g MR FE R, B T EPS 5 i AR AL SRR Y Z EIH O R, R T QS
AGS RS . T3] QS W HLHI 4+ AGS R R E BT %, UM AGS R4 e
BTIRES %
1 MRRE*®
1.1 LWRBERFKER

LA E T 24 FATE /TR SBR, rdlldr £ RIFIR2, SBRAMAMR ISL, BRELH
0.32, R HAER 60%, LL4hy—ARW, AR 1 min #57K . 47408 200 min, JTFF
30 min, HE7K 4 min F#fFE 5 min, B A] g FE4A T A% PLC 200 2 B 0017, SRR RZEFE Sk,
G SR B L R RSk ik A R

FERpE IR A L B AT AR E B AT I A R TS e R AL, HEAP TS TR MR BE (mixed liquor suspended
solids, MLSS) 247 (4 000+£100) mg-L™", #7/KK ALK K, & F s B s v BE NS« 37K DL SR 4N
e — FEK BRI, $EEIAE 440 mg L' DLSHARE AR, N-NH,C140 mg L™ DL@E iR — S8 b ik
J8 ., P-KH,PO, 5 mg-L™'; HAlh %A 50 mg- L' MgSO,-7H,0. 20 mg-L™' KCl, 20 mg-L™' CaCl,.
0.1 mg-L™"' FeSO,-7H,0, 0.1 mg-L""CuSO,-5H,0. 0.1 mg-L™' MnSO,.
1.2 HAEENIEF RAERET

ST PN 2 B AR, — R R AR BP9 Ecoli K125 B — Rl A RK2 iR B9 BE K B E.coli
KI12:RK2, 7E E.coli K12 3N 4 I #5ic 4 mCherry £L (496 Y6 3L K, 7E 587 nm A 34 & V6 F & 400 9%
Jt, RK2 ik FARiCH EGFP 4R (Ao L BN, 78 488 nm AU K V6 T K 4k 9. E.coli K12 Al
E.coli K12:RK2 435 T 800 mL ¥ & LB Ki F= i #E 37 °C, 150 rmin' &k PR EEEWE, AT
Bi 5% E.coli K12:RK2 W& R 15 95 35 v & A3 Bt R 0 S0 pg-mL ™ AR R 45 85 25 o K5 3% )5 I 1R i LA
6 000 rrmin' Zu> S min, % BV, BERRERZE oG UE 3 WS AT EE N TRCK B, 3 B4R E.coli
K12 T R1. Ecoli K12:RK2 T R2 v, AN 29 48 10° CFU-mL™,
1.3 oW

RIFZ AT 0L, B KRB AR A AR, KR 05 P4 MR8 b 5 2 25 bR ifE ikt LR ek
R RRRE B s SRR FH AN I 43 6 B e s MLSS SR AR A AE 5 15 Ve b 4% 0 43 SR FH W 0
e, Ay B FLAE N 0.2 mm A1 0.9 mm 598 0 65 15 U8 05 0 i 3 AN REAR (d) BT . d<0.2 mm, 0.2 mm<
d<0.9 mm il ¢>0.9 mm. KFRiAE/NTF 0.2 mm LA F 758 E U ZUIRTS IR 3 KiARLE 0.2~0.9 mm A Hik:
FE SR /NFIRLTG I s AR R T 0.9 mm (1 0RE 2 R RIS U8, TR AR AR Y RS U o R R H
). B b3 A W B ECR A o #eE U g 4h £E 9 (extracellular protein, PN) il %2 K F BCA i 5] &
(Beyotime); fifd ¥ £ B (exopolysaccharide, PS) Il & 5 J] B B -4% % = 2%, AHLs A9 #2 B0 5 5 5 %
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SUN 20U {5k
1.4 DNA ZBU R RK2 SCRTR S E 2 PCR(qPCR) | ZE

B /KIEAY 1.5 mL F 6 000 r-min~' .0 5 min, JTHE B BR £5 2% whil vE % 3 Uk, R - B3t
[H 20 $ B ) & (TIANGEN) 42 BUy5 U8 55 X 4 DNA. 2% JH NanoDrop %t DNA ¥ Ji K 4l i yE 1743 #r
H A260 /A280 ¥I7E 1.7~1.9, FF-{f 1] 0.8% 3y fis W58 5 L Uk X 25 X 41 DNA 58 8 P gE AT Al 7551 58
o R4l R 5 = O LR 4 DNA, & T-80 °C 147 -

RK2 JFkL £ J# % F qPCR 5 AR #E4T 5 84007, DL RK2 Bk 5 5040 1 19 LC @ 1E S 75 98 b RK2 i
K B . RK2 Bk B R WS4 4 %10 P1(5°-CCATTGCCCCTGCCACCTCACTC-3") il P2(5°-
CGACGCGTACCAACTTGCCATCCT-3"); LA 16S tRNA JNZIHEE, TR HES 9535910 314F(5°-
CCTACGGGAGGCAGCAG-3") #ll

518R (5°-ATTACCGCGGCTGCTGG-3"), Jx W & & 4 : 10 uL SYBR Green PCR Master Mix
2x, 1uL IER 514, 2 ul &k, BEAAF A 20 uL. 16S rRNA AU AR F Ay . FiAEPE 95 ¢, 10 min;
40 NEIR . A8PE 94 €, 25, Bk 51 °C, 25s, FEM 72 C, 25 s, RK2 GRS A2 7 . TR
Pk, 95°C, 10min; 40 NMEFR: AEME 95 °C, 155, 1B K60.°C ;1 mins R 35 5020 5 A1 RK2 k7 A ifE
an I B Ct 2 bR E M 2 (R*>0.996), 38 1o A 1 1l LR R ity PR 47 246 % 7 53 M o
1.5 AHLs 5 EPS A9 X RIIE

BT T RN A8 is AT B P e AH e C4-HSL 1 EPS Je HAH ¢ 20 43 22 18] (9 AH 564, I ik — A 1 IE
AHLs 53¢ EPS 4170 U R o B0 UE SE 50 R AN R AHLs 4 F 2 A7 HER SE86 , 256 BOR) 2 4 ()
AR IR AGS T 250 mL HEJE b, FH B i IE A ¥ U v B2 M # R (4 000+£100) mg L' L 40k #
6 #: G1 NXHIRLL; G2 Al G3 20 M M10° CEU-mL™ (1)

E.coli K12 1 E.coli K12:RK2; G4} 1 mg-L™' A C4-HSL; G5 MM 1 mg- L' By C4-HSL FI
10° CFU-mL™" Y E.coli K125 G6 A ¥l 1 mg-L™ ) C4-HSL #1 10° CFU-mL™" [ E.coli K12:RK2. 555
T H S, B4 he 4087 BPS 4l fl & AR fb, SCER 3K,
1.6 BItZESH

S B A8 Prism® MG EATAE B, SCERPAT 341, DL P<0.05S WEA G EE RS ff
FHEAPR 28 07 22 3 B A 95 85080 TR B AR OGP o 1623 >R JH Origin2019b #£17 .
2 #BR518
2.1 THAEREX KBS4GB

S LS i 245 5 R SR s P RE RS2 M), A2 N AR e 18 4T 7d JF, Ia) R1 A R2 SO #% N 43 #%
Hl E.coli K121 #5 45 RK2 i ki 4 AR B E.coli K12:RK2, f1&l 1(a) FE 1(b) Fr s, ARG 2 4 S
75 N NH, =N RN R B 2R 340 100% . $NJE 2 4> S & th 2 RS 281 A NI, 7E55 28 KIF 2
&A%, R1FIR2 43514 43.65% F1 50.90%. &5 28 KAF IF B, AR MR B HIKE , 39 K,
R1 A1 R2 HVa 8 F i 2843 W R4 B AE 94.50% FI1 100%, 2 > F2 W a4 8 S SR Pt i Il TG i 35 22 5+

K 1(c) AA 1(d) 43 %) 4 R1 Al R2 o MLSS K ki fe 484k . 255K, @5 MLSS i & &A%,
W 2$i547 40d 5, R1, R2 1 MLSS 43 %1 1 4 100 mg-L ™" 13 900 mg-L ™" F&(K % 2 600 mg-L™' F1 2500
mg L' i e kiR BB, WG, 2 AR N KRR Wik, 2RI Te £ . RN AR ST
JE ), FEEARLINEURLTG U6 32, R1 AT R2 H LA 5300 73% F 71%. 281K 05 U8 5 3034 ek 2D fe s
FeoE myka e, e IH/NBURLTS U8 5 B ET BRI EE ARG N, XS b 2 A RO A IS TR R AR, E RN A
BATEE RS, R1 AN R2 th 2R T5 U8 Ho 1) 43 0 4E 5 78 26% F1 32% Ao, T KBRS 22>,
WIUR 1 44% F1 42% 3 980 28 3% T 4%, 2 A N as B A8 Ak #a $45— 20, Ui B K #F 3 850 s T
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- R1-E.coli K12 - R2-E.coli K12:RK2 -+ R1-E.coli K12 =-R2-E.coli K12:RK2
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BT/ BT/
(c) RIV5IRIAR J 15 v BE (d) R2T5 YRR 5 IR He

7 R1I-HIME coli K12 ; R2-#%ME.coli K12:RK2.
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Fig. 1 Effects of adding drug resistant bacteria on the degradation rate of ammonia nitrogen, acetic acid and sludge
concentration and particle size in R1 and R2 reactors

T 7 F A ) SR S AR TR 2 5 e s K
22 EPSEEMTHk

T WS N s 17 ad B BPS Fr i K H A o AR AR, R SC I R A S A B B R
(0~7 )., FXH B T (8~17 d). #H KB 1T (18~28 d) Ak &2 1] (29~39 d). 45 AWM, HEF 2 M
N #% H EPS & s AP R AE TR L AR R E R B T A B I v EPS % f AR 4 T A ) A 0
E TR (P<0.05), BBt I RIATR2 H1 EPS & #2737l 1 (369.28+67.70) mg-g™' F1 (372.22+86.53) mg-g ' f#
& (242.47£20.25) mg-g ' Fl (175.66+37.99) mg-g '(UA MLSS i1, T Id), KBt R1 Fl R2 i EPS Y &
L M 22 (P<0.05). WA 2(a) frs, IR R A PR 1], R1FIR2 H EPS &% &t 5 4% 0 i 5]
Y8 #E T (P<0.01), 4391 TFiE & (564.77£14.51) mg-g ™ Fl (438.33+25.43) mg-g ™', H. 2 N 48 2Z [H]
AR EE2ZS, R P EPS &M T R2, X R KIGHFF B 2F AR5 5 M 175 e EPS 19 23 .
EPS J& AGS MY 8 Z A LA 4, XI5 e iR ML T o 22 TR SRR A W S A s e B e el AR
TSI R B . OB R L R S YRR ORL A 25 4 45 T B R P20, EPS B
A ek AR S A R S B RTORG BFF M M, T T R TS R T EPS 5 B 1 /D T RE 2 S 20T U UKL
. TSR TR BRI . EE, A RIS R2 P EPS 28k R B, iR R Bd 2
PR G R, R2 1 EPS AR T RI, HAAEREMEZS, WA RK2 R4t
PR TR 0 T I5 2 EPS 430k

KT R A M EPS BAS AL, s f7 i FE 6 EPS 2 E 4 A AL 4 PN AT PS 5 B A AR R AT
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700 1 — RI-E.coli K12 e 400 1 I RI-E.coli K12 600 1 JRI-E.coli K12 *
600 | Z22 R2-E.coli K12:RK2 *TI R2-E.coli K12:RK2 s00 | PARYE.coli KIZRK2 *’;‘
= i
= | =~ 300 =~
[ 500 - [ . [ 400 | o
S 400 | T 2 Y
E Lol x g 200} _| g 300}
= F 4 * = =
o % '_*L T ox i kR ww o i3
&2 200 | pe o 200f
100 }
ol Ay
0 - 0 - 0
Rl BB BB WE soHE ERL VBRI K FaEt] BBy BBl R
el BB BB V&R
BT B TR BT
(a) EPSE (b) PNE (¢) PSE

T *FIRP<0.05; **F/RP<0.01 ; #** /8 P<0.001 ,

B2 MA@k EPS REE S S BRI

Fig. 2 Effects of drug resistant strains on EPS content
M. 450K, i 2(0) ME 2(c) s, WA, PNAIPS R BEIRTREN, 2REHE
I, RI A PN Al PS & E A TR E W0 5 R R T 53.24% 11 41.88%, R2 1 PN Al PS & 73 5 F k&
T 60.65% 1 17.31%, H. 2 4K 4§74 PN 'ﬁ%ﬁmﬁﬁtﬁii’aﬁfﬁ%éiﬁ(ROOS) WHRET,
R1. R2 % PN & & 4 5l b (173.36+39.38) mg-g~' Al (107.23+23.73) mg-g”' , RIAY PN & & W & & F
R2, BrBCN MR E W PN S LR EME25%, S EPS WAL Ml. Uil RK2 5k A 47 78 52
TCEYIR PN AW, H 5 RLAEEAIE . PN HIPS 4E K EPS 14 32 20 J 3 48, 10 0k 15 U8 4 437 4%
g UL K 3t R 55 5 TR 45 T BLRAEH . SR, FEvs i kit # b, PN A3 finml DUf2 #E 75 U
OB b I 7 A R B AR ) AR AR DO, X4 PN/PS H 1.4 BE 2 0.9 B, V5 U8 AHXT B K M th 0.775 [ &
0.500, FoURL TG 1k 4t 15 e ok 45 44 %% S8 B WD A AR A4S AN HE, dE i 2 TR, WS, RERE]
ST uhdi e PN 950 i 2 B0, R1ATR2 RPN & B R IEAAE 25, MEREIT, 2FEPRUE
VB iGN, PN 3 H TR e BEWI PN AN B i R 25 A8 Al 21 S 2R . 45 IR 4218
J&, EPS &l sdg fin, R1FHR2 HPS 5T ik BE 53514 88% 1 95%, PS 7E 75 U il br o 78 o ke 21 22 4
YERT, {H LA PS B A7 A I R 20 JE B J0kE 15 e 25 A AN 1, A B A F 2™, Br DAL i B2 8%

PS Ea 3N, (28R Tk 5 Ve i R PR AL B 5 i ST PR, AR A LR B RS T e R AR AT R R AR X

hnz Hoak 51 PS AAAE A T e 1) 22 58P0
23 RK2 RAIMTH

J T 43 B RK2 78 EPS 433 v (1 18 452 7

FiI. R qPCR HE A KM T R2 1 RK2 5k ) M

2 A Ak, RK2 RO M 9y RK2 S ol

Y Xf £k 5 A B 4 M I T Tl (B

RK2/58 A1), £ 01 E.coli KIZRK2 5 , I Ji s l

5 o RK2 JFORE - J8 5 W TH 85, 75 B0 W B Y S '

Y i RK2 JRORLF B2 A2 £ 0.04~0.07(1 3); {5 002 L .

T4 TR L RK2 B B TR 58 10 Y Y 1 W 5 l

K, HER TR, ZWEWANT 0001, i . : .
— 3 o 9 WUEE AR T I N A8 N RK2 i Bl e BB L]

BT
3 BMMAREKERNEAN RK2 FEEL

Fig. 3 Variation of RK2 abundance in the reactor after adding
drug resistant strains in R2

P RS, WK 4 iR, E.coli K12 &R 4] |
Fric T mCherry £L A 29¢ 6 FE K, 7E 587 nm 1Y
WOROE TN R i, RK2 K b #41
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250 pm 250 um

(a) ASTESLE 4 mcherry (b) GRS {ESURL b IWEGFPRERIFHRMSR GO (o) R A AR 5 ma %
LS E SN AR S

E4 R2PHERERERLEE
Fig.4 Fluorescence image of donor bacteria in-R2

EGFP £t (5,5 6/ 11, 7F 488 nm MY A G T Kk a9 . Bl 4(c) R4l H] Imagel 144 4b 34 iy [R] — HR
PPN LSOt E A, A 5O BN AT, LAY R T BRI AT, iR
MR AR LA T RR2 /B IE M2 ARE, WEW 1 RK2 PR 7E b a8 B4 TG HKE . 1l
WMo B, 10 SBR 4% in##E4H RP4 Bk iR TR I BURLEiE MRS e W RE v R A THG
A5 SN A% N COD . 220 2 55 15 Y ) 1) 88 ik 80 o3 dob 28 AR U0, AR i 5 v, 5 TRT 191 ) R2 H RK2 B r
F R INFERE S PN & B W Z %, 5 RIPPN S EFMETEEER. AU EN, EPS &
Y B HCAE A AR D) W E T BE R, EPS AT b AR A TR B AR 24 35 DR ) 40 5 R R
FETC EPS 55140, E.coli (A FRUR FUK B RB0R 5L 5 T 29 550, R2 v EPS & & il /A7 Fl
F RK2 Fiki i 22 M 5%, AR RK2 FORiFE A% ] 68 352 ) 2 5 90 9 EPS R, DB RK2 Bk: i1 4%
52 E) EPS H PN FI PS & i, #Emisgnm 25 g,
2.4 AHLs KFEZT

A Wy () 1 38 TRAZ I 52 e AR AR AR FI R Ge bk fE . FE S A s frad FE v, W T U AH
HEIRBON 73T AHLs /K 724k TR S firzs, 16 R1FIR2 AY75 Je A 226 1 T C4-HSL. Fa )
R YRR K C4-HSL, i 27N B gs H C4-HSL /K Pl ik | FF, #HE BB T R1 AT R2 B C4-
HSL & & 70 3 I JF & (1.35+0.59) ng-g ' il (2.30£0.52) ng'g', R2 P& & T RI, i fr B I R1 Al
R2 p C4-HSL & 1273 W% 2= (0.40£0.20) ng-g ™' A1 (0.40+0.25) ng-g ', MK E W& = Fa e W KFE, FH
N E.coli K12:RK2 BB 1% 1 3 19 Jin & 48 C4-
HSL /K, C4-HSL J& 4% F B B 32 22 1 B J sk

N5 F o C4-HSL #% ) 1z i e e i & A AL CORI-E.coli K12
(AOB) 1ty 1 2 L2 B B4 (9 B0 480k g >, , 7 REE O KIZRIC
GAO “BY% 3 i 48 K ZnO % #% Wi 1], C4- o2t

HSL 5 NH,/-NFI TN % B 2 R & 1IE A & E

(=05, P<0.05), DU, REVIMAA LIEA B

2 B B2 0 Al fiE 5 C4-HSL A9 3% i 25 1) A8 56 .

WA T BB, CAHISL T 10 A A (3 ’—]—%
J&AEYIRIE W, HAE AGS B siid B v, C4- 0 ;'jff;; AL ?;E; .
HSL 19 & 1 950 ngg ' PR % 520 ngg', K o X:‘éﬁﬁa‘,ﬂ;ﬁ -

PE 4y BT 45 R F W, C4- HSL 5 EPS. PN X 5 IRERT/S R1 A1 R2 & C4-HSL KRBT 1L

PS #4 52 B i 3 A O HY, C4-HSL AFF Fig. 5 Concentration changes of C4-HSL in R1 and R2 before
BB I8 R PO, AR , WH G C4- and after inoculation
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HSL & s Wil in, W] pF Bl JOR0 TS e A, 2OIRI5 V8IS i, C4-HSL 5 RSG5 RIE A% Y]
I
2.5 AHLs KE5 EPS A Z B RIHE XS4

EPS J& = % W AT, B REIFWEEK, 155 EA RIFaybiehdi 68 Ty, i frEaL
WA %5 47 F AHLs #%iE B RE A% 50 & b A= W IS T i, 7 A TS 1 45 A b 1) AR P BEECT) . AHLs 6 2 Fil
WAL, IS HEEY A YR TE DL s Bh A 2 Rl BRIE S DIA oG, ik, T R1
R2 H' C4-HSL 1 EPS, PN J PS Z[H] A& R . 453k 1 frox, C4-HSL 5 EPS il PS & i A ¢
##e; 1 C4-HSL 5 PN M AH C M R1 M R2 fA7E 22 5, 76 R 3 2 BLIE A ¢ (R=0.300 0), 1 7F
R2 1 & 5 B 6 M G (R=-0.360 8). AHLs fF R st £ 9 70 W B M5 5 40 F o ELIEXE 430 EPS WY S A= W 1%
BAE R, JFIa X I EE AR A mm B HLE] R T AR A A KB 298, C4-HSL 3 X EPS A T H]
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Effect of quorum sensing on the stability of aerobic granular sludge under
drug resistant bacteria E.coli K12:RK2 load
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Abstract The effect of quorum sensing on the stability of aerobic granular sludge under the load of E. coli
K12:RK2 carrying RK2 plasmid was studied. Two reactors (R1 and R2) were run simultaneously, and E.coli
K12 and donor bacteria E.coli K12:RK2 carrying RK2 plasmid were added to these two reactors, respectively,
and their effects on the pollutant removal efficiency of the reactors, sludge morphology, EPS and AHL content
were investigated. The role of quorum sensing in maintaining aerobic granular sludge stability was analyzed and
verified. The results showed that the degradation trend of ammonia nitrogen was consistent with that of sludge
morphology in R1 and R2, the degradation rate of ammonia nitrogen in the system decreased, and the large
particle sludge was disintegrated and flocculent sludge increased in the reactor. Under the action of
bacterialization, the content of extracellular polymers in R1 and R2 decreased significantly (P<0.05), from
(369.28+67.70) mg-g"' and (372.22+86.53) mg'g ' (in terms of MLSS) to (242.47+20.25) mg-g"' and
(175.66+37.99) ‘mg-g', respectively, and the significant differences occurred between groups (P <0.05).
Fluorescence microscopy and qPCR showed that the conjugation transfer occurred for RK2 plasmids in the
system. C4-HSLwas the main response of AHLs in this system. After germination, the contents of C4-HSL
increased to (1.35+0.59) ng-g™' and (2.30+0.52) ng-g', respectively, and then the concentration of C4-HSL
gradually decreased with the propagation process. The correlation analysis results showed that C4-HSL had a
negative correlation with EPS. Further studies have found that C4-HSL could significantly inhibit EPS and PN
secretion in sludge. The above results show that under the donor bacteria E. coli K12:RK2 carrying the RK2
plasmid, the system regulated the EPS content to affect the sludge morphology by the group sensing effect
molecule C4-HSL, which can provide a reference for improving the stability of aerobic granular sludge system.

Keywords aerobic granular sludge; RK2 plasmid; EPS; C4-HSL; stability
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