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Fz1l WEERMASEERRESY
Table 1. Flagellin genes and internal reference gene and its respective primers

Gene name Primary source Primer Prime Sequences (5'—3’) Size/bp

dnak EG10238 dnaE-F GATTGAGCGTTATGTCGGAGGC 80
dnaE-R GCCCCGCAGCCGTGAT

fliG EG11654 fliG-F CAACTTTATGGAGCCACAGAGCG 225
fliG-R CCGTCGAGCAAGCCATTCAGTAC

flil EG20266 flil-F GCAACGTACACCGATTGAACATG 381
flil-R TAGCGGGTGAGGGAGTCCATAAT

fliM EG10323 fliM-F GGCACTGGGCTGGTGGTGTTCTC 260
fliM-R ATGTCGTTCGGCGAGGTGGTGAT
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Figure 1. Growth curve of luxS mutants and wild
strains.
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% R F%(P<0.05), 1fii DEL17 4= ¥l IETE i C &5
R
2.4 luxS EREEKTIRMER rdar JEARZEL

M APEC i rdar JEASAF5E 45 R 2B ( 4),
luxS LA i Bk di45 APECO, B 745 {0 h (78
SRR, HIEAA/N, HAE—ZBEWE. 1 luxS
B IR A Bl A B0 DELT F1 E940 fY rdar TR

8000 ¢

(=]
>
(=]
(=]

4000 |

Relative light units

]
[l
(=)
(=]
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Figure 2. Al-2 activity of luxS mutants and wild
strains.
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Figure 3. Biofilm formation of luxS mutants and wild strains. **: P<0.01, *: P<0.05.

APECOI

APECOI1A/uxS

DE17AluxS

E940AluxS

e
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Figure 4. rdar morphotype of luxS mutants and wild
strains.
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Figure 5.
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Motility of luxS mutants and wild strains.
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6. luxS TRAMRYEE £ E RIFEF KT

Figure 6. Transcription level of flagellin gene in luxS
mutants. *: P<0.05, **: P<0.01, ***: P<0.001, ****:
P<0.0001.
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JER IV R G PR R IR R L AR T A
IR LR YA Mz S AR 65 . Ah, BT
ARG E R ER, SEERE M BUNEE
Jo o B 25 53 2 A,

ARBFFEAERF I, luxS HE R BBl AR
BRI A K AR luxS fifk SRH 22 Al-2 Rif A
2577 40 09 B FR (Met)fCIHE %, 1 Met f
H LA V5 R AN B i 2 BB LB AR RO, X A R
AR EL . A, E S, Met
FRMHE B - SahH fEALIEARIE AL Al-2, i At
FEHRERA luxS FFIA 5 A KRR s,
£ APEC H ] BEAEAEZS Dl SahH (1 2 Ll % = 5
Met fiff, EARBLEISA FRilk— B85

7. luxS BREVKS T LB Z 1%
Drug-resistance of luxS mutants and wild strains. A: Amikacin; C: Cefepime; H: Chloroamphenicol.

Figure 7.
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®2. MHENFERSREKNEEENE

Table 2. Determination of antibacterial activity of respective mutants and wild strains

Antibiotics Antimicrobial activity (inhibition zone diameters/cm)
APECO, APECO;AluxS DE17 DE17AluxS E940 E940AluxS

Cefuroxime | S S S S S
Cefepime R S S | | |
Amikacin R S S S S S
Ampicillin S S S S R R
Trimethoprim S S S S R R
Gentamycin R R S S S S
Kanamyin | R | | | S
Cephalothin S S S S R R
Chloroamphenicol S R S S S R
Tetracycline R R | | R R
Ciprofloxacin S S | S R R
Ceftazidime S S S S S S

R: Resistence, I: Medium sensitivity, S: Sensitivity. Compared with the wild and mutant strains, the italics indicate that the
sensitization is changed from medium sensitivity to sensitivity, or from sensitivity to medium sensitivity. Underlined means that
sensitivity becomes resistant, or the resistance becomes sensitivity. For resistance, or resistance to become sensitive. Bold means from
medium resistance into resistance, or from resistance into medium sensitive.

Y i “rdar” (red, dry and rough)J& 2 S 40 i
) —FPRR R R A, R A0 TR B — R IR T R,
B LA WA R B RN 2T 2 3% 25 M A3 R AT
T A i A1 o {4 240 R 2ok A AR TR A
Jo MRIENIRLA G A LERBE MR BL S 50K
WA, AT LU VR R BRI X 2 NS
BOMBORSAAE . WK AL E R R I B 2L
THEFMR R BIES, mEME SN 4S8
UK . T LR R IES i A i
HMEET A, WP YE R ARG M S8R
YT rdar JTEASOESE, W ik — D IT R 4E R
G B R PR B AR 2 rdar JEAS Y
H BT RS Hh B0 T 0 A A7 A e e
AWFFEE XS APEC 1 3 Fiftifil 75 Z FAH B (4 luxS
BRI R HEATAIOCHY LE B2 5005, R APECO; 1Y
BRI 7 B 285 ER T8 08 3 6,738 SRy 5 /N B U 1 41 €5 T
%, HEM luxS L PR AT e R BOLA R G
A AN AT A el LB LA R
53 FRAN B 132 B e Tt & AR el E
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Inactive luxS influence on biological characteristics of O, O,
and O3 serotypes isolates in avian pathogenicity Escherichia coli

Xiaolong Lu“% Jiangang Hu?, Zhaoguo Chen? Yawei Jing?, Rongsheng Mi?
Yan Huang?, Shaohui Wang?, Xiangan Han”", Kezong Qi'”

! College of Animal Science and Technology, Anhui Agricultural University, Hefei 230036, Anhui Province, China
2 Shanghai Veterinary Research Institute, Chinese Academy of Agricultural Sciences, Shanghai 200241, China

Abstract: [Objective] LuxS/Al-2-type quorum sensing participates in regulation of bacterial biological properties
by Al-2, which is synthesized by the enzymes LuxS (encoded by luxS). The aim of this study is to elucidate luxS
effects on biological characteristics of different serotypes in Avian Pathogenic Escherichia coli (APEC). [Methods]
The biological characteristics of 3 APEC strains, including APECO; (serotype O,), DE17 (serotype O;) and E940
(serotype Ozg) and their luxS mutant strains were analysed by growth curve, biofilm-producing, rdar morphology,
bacterial motility and sensitivity to antibiotics. [Results] luxS knockout, eliminating Al-2 formation, had no
influence on bacterial growth, but significantly decreased biofilm-producing in E940 and APECO; (P<0.05),
without effect on DE17. Results of rdar morphology indicate that the APECO; strain showed remarkable change in
rdar morphology compared with luxS mutant, but no change in DE17 and E940. Moreover, deletion of luxS lead to
decreasing the motility of APECO; and DE17, but no influence on E940 strain. The transcriptional levels of fliG
and flil were significantly decreased in APECO1, DE17 and E940 (P<0.05). Furthermore, results of drug-resistance
indicate that luxS inactivation caused APECO; resistant to cefepime, amikacin, and sensitive to chloramphenicol.
luxS inactivation also caused E940 strain sensitive to chloramphenicol, but no significant effect on drug-resistance
of DE17 strain. [Conclusion] LuxS plays a significant role in regulation of biological properties in APEC.

Keywords: LuxS/Al-2, Avian Pathogenic Escherichia coli (APEC), biofilm, rdar morphology, motility, drug-resistance
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