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A preliminary investigation on the mechanism of binary mixture toxicity
containing sulfonamides and quorum sensing inhibitors on Escherichia coli
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Abstract ; Sulfonamides and three quoram sensing inhibitors ( QSIs) were chosen to study the single
and mixture toxicites on E.coli. The single and mixture toxicities of sulfonamides and QSIs were
determined using E. coli as a mode organism, and the mechanism of the joint effects between
sulfonamides and QSIs was explored with the method of Molecular Docking. The results showed that
the joint effects were mostly antagonistic. This is probably because sulfonamides could promote the
expression of SdiA, with which QSIs were assumed to bind, leading to the decrease of QSls
consequently.
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Table 1 Quantum-chemical parameters and toxicity results of reagents used in the experiment

Ending”

251 PR R TR Zhify st CAS 1gK o lg(17ECs) o
(kcal+mol ™)

H
N\ N 5/9
i Sulfaquinoxalin, SQ E:[ :/I/ O’/\© 59-40-5 1.68 6.35 -45.54
N NH,

O N N
\S\’ Y A
Sulfamethazine , SMZ /©/‘O y 57-68-1 0.76 5.74 -36.92
Z
H,N
O H
RN
Sulfapyridine, SPY /@/\}) h _ 144-83-2 0.53 5.55 ~36.89
H,N

]
jan

Mg L-(+)-Prolinol, L-P 23356-96-9 -0.35 1.69 -20.50
N
MERER  2-Pyrrolidinone ,2-P o=§:’ 616-45-5 -0.32 1.58 -17.82
3-Methyl-2(5H) - —
e i Methyl-2(5H) 22122-36-7 0.03 1.49 ~17.56
Furanone ,3-MF 0
0
2(5H) -Furanone 0
’ 497-23-4 -0. 1.4 -15.04
2(5H)F o:<; 97-23 0.60 5 5.0
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] Discovery Studio( V3.1) W& CDOCKER.&J{] CDOCKER interaction energy ( £y, ,kcal - mol ") 1E K
PP SECT | BEBURK G A R e R 4, T A T A &) 5 2R R ) 25 i 42
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2.1 BRI QSI s —BEME

VeERf I S QSL XY E.coli #E4T 12 h Bk, 85 R a0k 1 Fron. th & 1wl AR Afiie Je QST Ry B
HAT— 58 (22 50 B O 35K/ R - SQ>SMZ>SPY 5 QST Y E K /N L-P>2-P>3-MF>2(5H) -F. i
o A R 5 DHPs QST 5 SdiA Ay, A& 1 fiR.
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FELR RN 5 E IR 1) &, SC 4 Ron w i T -a WS DHPs XHERE, T-b b SQ 5 DHPs X #:A,
I -c iy SMZ 5 DHPs X2/, T -d 2 SPY 5 DHPs X4 ; T -a 2y QSIs 5 SdiA X 82[&, T-b 24 L-P 5 SdiA X Hz4,
M-c J2-P 5 SdiA X%, 1-d 24 3-MF 5 SdiA XK, T -e & 2(5H) -F 5 SdiA X}

Fig.1 Conformation of molecular docking
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SQ W) o-m [ SMZ /Y m-m S#BETE 3, BT LA SQ BT K Misg M i /N SPY SUB B —A~ w #. B i 119
E g (8 1) W WFRRE R (E,,,., , SQ<SMZ<SPY ) E, . /N, 25 G biRa a2 | REME QAR ; [, B
1 1gK,, (SQ>SMZ>SPY , % 1) R W R BN FE B,

X QSIIMT 7, AR SCHEREWE MR | ML e MR T 3 28 QST W BFGE X4 (3 1), FE MR/ g Nk i > ik i
T > g A | 5 3 44 QSIs I 4 ERE I (HT) K/NA L-P>2-P>3-MF>2(5H)-F(0.36.0.32.0.18 .
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Table 2 The joint toxicity of sulfonamides and QSls

i TR IR R 310 7 5] TU A RO
SQ L-P 1.78 i
SQ 2-P 1.14 AH T
SQ 3-MF 1.28 it
SQ 2(5)-F 1.34 N
SMZ L-P 0.99 AR
SMZ 2-P 1.24 EEA
SMZ 3-MF 1.17 AR
SMZ 2(5)-F 1.14 AT
SPY L-P 1.38 it
SPY 2-P 1.02 AT
SPY 3-MF 1.39 it
SPY 2(5)-F 1.24 EEA
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Fig.2 Possible mechanism for the joint toxicity between sulfanomide and QSIs
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2-P) , H SMZ 251 —JuiR & JL-F-ERRBUNAIIN, BAR SMZ 5 2-P [FIRA R I M4sL (H2 H 2R
AEPL(TU,1.24) ,Br L SMZ 5 L3R QSR A H S A INAE FH AR 3 SMZ fb~F2540 (3% 1) e B 4220
i JE 1 LG 7 R 2 PR A [R5 7K PP 386 53k — A ) 5 400 T R LA R 7 PR (0 S TR 2R, A R 48
U DHPs S A T B S TR SRR AR L 11 272 FI Asp221, ok i PR Ry i K 1 L HE I | A it
e 5 QST HEAAE I, it et #0211 DHPs B9AEFH R T HOG SdiA i RIEVE FH , #8103/
RRRBA P2 HT A 245 A VR AH N ¥ 2R 1, S R B0 AR T, B ML 75 20— 2 IR A
5T,
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() AR SCME TS B RS QST A —R3E , BB —3 e SIL A e i s 0 12 45 A g
I3 E i AR A E RE TR, BEPECR.

(2) B FEPE 5 T, B e A QST BRSVEH T E. coli I T iz 22 F SdiA B 1 2235, T T FE K
QSI, FEUIKA RN 3 L2 R I HEHL.

(3) fifife 5 QST A 1R H B0 AR NN, , 3% PT BE A2 PR M i e 5 QST BV PR, it e xof 10 2
[ DHPs FI/E R FHXT SdiA wyfili e ,Jttmﬁﬂﬁcaz%i%fua‘ DHPs FVEHT, BI04 245 HAEH
AH N B 1, T2 B0 R AR AE .
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