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Biological characteristics of the transposon insertion mutant of
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Abstract: [Objective] To elucidate the virulence-associated biological characteristics of a
transposon insertion mutant with impaired biofilm formation of Avibacterium paragallinarum.
[Methods] The wild-type strain JZIC-005 and a biofilm-deficient mutant Tn-1504 (from a
pre-established transposon mutant library) were selected for determination of insertion sites
biological characterization. [Results] PCR results demonstrated site-specific transposon integration
into 7onB of A. paragallinarum. While mutant Tn-1504 exhibited no growth defects compared with
the wild-type strain (P>0.05), it demonstrated reductions of 46.57% in adhesion to DF-1 cells and
77.61% in cellular invasion. Cytotoxicity assays revealed a 34.97% reduction of Tn-1504 in
inducing host cell damage. All of the above phenotypic differences were statistically significant (P<
0.01). [Conclusion] We demonstrate that inactivation of 7onB specifically impairs the adhesion,
invasion, and virulence characteristics of A. paragallinarum, providing a key target for analyzing

the pathogenic mechanism and developing anti-virulence strategies for this pathogen.
Keywords: Avibacterium paragallinarum; transposon; biological characteristics; TonB
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Table 1 Primers related to transposon insertion identification

519 Elt72 ! PCR MK JE

Primers name Primer sequences (5'—3") Lenth of PCR products (bp)
Erm-F GACGATATTCTCGATTGACC 484

Erm-R TTAACGACGAAACTGGCTAA

Apg-F TGAGGGTAGTCTTGCACGCGAAT 510

Apg-R CAAGGTATCGATCGTCTCTCTACT
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510 bp

bp M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

< 484 bp

AG AT G TG TAT AAG A/G ACA G Insert junction

AGAGCGGCCGCAG%TGTGTATAAG GACAGGCGTAAACCGTATTGGAACAACATTAAT
9 bp Tn mosaic end

Chromosomal sequence

~

140 150 160 170 180 190

Bl HEFREKEEBANISHEE. A: RIS EHagARE P FYPCREE (JKIEM: DNAAHX /315
PrifE; PKIE1-22: SRAEHRTn-15041 L TCRER Y s PKil23: BAPEXTIR); B: H6BE T TnSrPAYLLE: R A M
PCRYSE(VKIEM: DNAMIXS G- FBEbRiE; VK 1-22: 848k Tn- 15041 FRTERE IS s VKkiE23: BIPEXT I,
UKiE24: FHPEXSIR); C: eI T4e AL I P45 2R (HE (IR SUAY S 6 e T AR S Y 19N BRUEE X, A4l A
AL T3, eI R A e JRE T4 AL AR o

Figure 1 Identification of transposon mutant strains and insertion sites. A: PCR identification of the HagA gene
of Avibacterium paragallinarum (Lane M: DNA marker; Lanes 1-22: Monoclonal colonies of mutant strain Tn-
1504; Lane 23: Negative control); B: PCR identification of the erythromycin gene in transposon Tn5 (Lane M:
DNA marker; Lanes 1-22: Monoclonal colonies of mutant strain Tn-1504; Lane 23: Negative control; Lane 24:
Positive control); C: Transposon insertion site sequencing results (The 19 bp at the end of the transposon with
blue background, the inserted genomic sequence is on the right, and the junction in the middle is the transposon

insertion site).

2.2 HF{KHi%k AR Tn-1504 $E47 T 22 15 h 1Y ODgoo THAC
J TV TonB 55 BE TR SR A K, IFRTIHAERIE ZRNE 2 fin, R
BIRS & A A AR KR, WP AR BR JZIC-005 F1 28Kk Tn-1504 {4 K55 B 5 87 41 B bRAH LG i
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Figure 2 Growth curves of wild strain JZIC-005 and
mutant strain Tn-1504.
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Figure 3 Adhesion capacity of JZIC-005 and Tn-1504
to chicken embryo fibroblast DF-1. **: P<0.01.
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Figure 4 Invasion capacity of JZIC-005 and Tn-1504
to chicken embryo fibroblast DF-1. **: P<0.01.

http://journals.im.ac.cn/actamicrocn



4534

FAN Bingbing et al. | Acta Microbiologica Sinica, 2025, 65(10)

(=]

(9]

Cytotoxicity (%)

[E5 JZIC-005F1Tn-15045%1 35 A 5} 41 4 4R fIDF-1
k=2

Figure 5 Toxicity of JZIC-005 and Tn-1504 to
chicken embryo fibroblasts DF-1. **: P<0.01.
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