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Fig. 1 Verification Rif* resistance of the wild-type
S. paratyphi A and SM10Apir/pSC189
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Fig. 2 Verification the anti-phage of mutants
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Fig. 3 Determination the BF forming ability of
mutants and wild-type S. paratyphi A
*P<0.05. I: The Ist mutant; 2: The 2nd mutant; 3: The 3rd mutant; 4:
The 4th mutant; 5: The 5th mutant; 6: The 6th mutant; 7: Wild-type
S. paratyphi A.

Fig. 4 The biofilms morphology of the 6th mutant and
wild-type S. paratyphi A
(a) The wild-type S. paratyphi A biofilms morphology. (b) Biofilms

morphology of the 6th mutant.
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Fig. 5 Construction of homology arms
I: Amplification before the 6th inserted 500 bp fragment; 2:
Amplification after the 6th inserted 500 bp fragment; 3: Fusion PCR of
target fragment; 4: 5K Marker.

Fig. 6 pYG4 digested map
I1: 5K Marker; 2: pYG4 Bgl Il digested product; 3: pYG4 plasmid.
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Fig. 7 Identification of the recombinant pYG4-6
I1: Recombinant pYG4-6 Bgl I digested product; 2: 5 K Marker.
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Fig. 8 Anti-phage verification of the 6th site-mutant

Fig. 9 Identification of site-mutant by PCR
I: Site-mutant PCR; 2: Wild-type S.pararyphi A PCR; 3: SK Marker.
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Fig. 10 Anti-phage verification of the 6th

complementary mutant
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Screening and Identification of Genes of Salmonella paratyphi A Related
to Anti-phage and Biofilm Formation"

MAO Pu-Jia"*”, FENG Meng-Die"”, HONG Yu?", XU Ze-Yang", ZHAO Ji-Hua?, YANG Hong-Wen?,
SONG Wu-Zhan?, HUANG Fen", JING Shen-Rong", ZENG Wei-Kun"¥™

(" Medical Faculty, Kunming University of Science and Technology, Kunming 650500, China;
? Department of Nuclear Medicine, Kunming General Hospital of Chengdu Military Command, Kunming 650032, China;
3 Medical Faculty, Kunming University, Kunming 650214, China)

Abstract Biofilm (bacterial biofilm, BF) are associated with most bacterial infections, which can help pathogens
against adverse environment, such as antibiotic and phages. In order to exploid the mechanism involved with BF
formation and anti-phage, six Salmonella paratyphi A (S. paratyphi A) mutants resistant to phage were analyzed in
this study. Phages were dropped on bacteria line on LB plate containing Rif" (200 mg/L)to confirm phage
resistance. Six mutants were cultured in 96 well plate with three replications to monitor biofilm formation and
morphology. Site-directed mutagenesis and complementation test were used to confirm whether phage resistance
was caused by gene mutant. Results of this study showed that all six mutants were resistant to phage, because those
could growth with dropped 2.4x10° phages and wild bacteria could not with dropped 1.2x10° phages. Among six
mutants, BF formation of mutant of ¢-54-dependent translation regulator was significantly enhanced contrast with
wild bacteria (P < 0.05, 1.1+£0.2 ys 0.5+0.1). Bacteria aggregated to large irregular mass. Site-directed mutation of
o-54-dependent translation regulator with homologous recombination led to be resistant to phages. This resistance
could be recovered by supplemented with plasmid expressed o-54-dependent translation regulator. All those
showed that o-54-dependent translation of the regulator was associated with anti-phage and BF formation.
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