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Abstract

Salmonella pullorum (S. pullorum) and Salmonella typhimurium (S. typhimurium) impose a heavy
economic burden on poultry production every year. Therefore, timely detection of S. pullorum and S.
typhimurium in poultry feces is crucial for maintaining poultry health and controlling disease transmission.
The RAA-LFD technology is a rapid detection method that combines recombinase-aided amplification
(RAA) and lateral flow chromatography test strips (LFD). It is widely used in pathogen detection and food
safety monitoring. To meet the rapid detection needs of bacterial diseases in the poultry farming industry,
this experiment used poultry feces as samples and constructed visual single-detection rapid testing methods
for S. pullorum and S. typhimurium based on RAA-LFD technology, as well as a combined dual RAA-LFD
detection method. The aim is to provide efficient and convenient screening tools for the grassroots
screening of S. pullorum and S. typhimurium, thereby preventing and reducing the occurrence of poultry
Salmonella diseases.

Objective: In this study, single RAA-LFD technology and dual RAA-LFD were constructed using
specific genes of S. pullorum and S. typhimurium, and their preliminary evaluation and clinical testing were
conducted. This provides a new method for rapid detection of Salmonella at the grassroots level.

Methods: (1) The single RAA-LFD detection method was constructed by using proteinase K
combined with rapid boiling method to extract DNA; the optimal primers were screened through common
PCR and RAA-agarose gel electrophoresis, and the composition ratio, primer concentration, reaction time,
temperature and other conditions of the RAA-LFD reaction system were optimized; the detection limit was
determined through pure bacterial liquid and genomic DNA gradient detection; 5 sets of repeatability tests
were conducted using 100 pg/uL and 10 fg/ul to evaluate the stability of the method; the minimum
enrichment time was determined through artificial contaminated samples; clinical fecal samples were
collected and compared with other methods to evaluate the total coincidence rate and consistency.

(2) The dual RAA-LFD detection method involves constructing and designing dual detection probes,
systematically optimizing the components and conditions of the reaction system; verifying the detection
sensitivity through validation with pure bacterial solutions and genomic samples; selecting 100 pg/uL and
10 fg/uL for 5 sets of repeatability tests to evaluate stability; collecting clinical fecal samples and
comparing them with other methods to evaluate the total coincidence rate and consistency.

Results: (1) Single detection of S. pullorum: A RAA-LFD method based on the IpaJ gene was
established. The optimal conditions were 4 pM primer, 37°C, and 18 min. The specificity of this method
was 98.97%, and the sensitivity reached 45.3 fg/uL (genomic) and 2.37x10? CFU/mL (culture), which was
100-1000 times higher than traditional PCR. The detection of clinical samples (103 samples) showed that



the total concordance rate with the national standard method and multiplex PCR was 97.09% (Kappa =
0.712).

(2) Single detection: S. typhimurium: Developed a RAA-LFD method based on the STM4497 gene.
The optimal conditions were 10 uM primer, 38°C, and 20 minutes. The specificity was 98.23%, and the
sensitivity reached 57 fg/pL (genomic) and 5.91x10' CFU/mL (culture), which was 1000 times higher than
traditional PCR. The detection of clinical samples (120 samples) showed that the total concordance rate
with the national standard method (GB 4789.4-2024) and multiplex PCR was 97.50% (Kappa = 0.786).

(3) Dual synchronous detection: A dual RAA-LFD platform for S. pullorum and S. typhimurium was
constructed. The optimal conditions were 37°C for 20 minutes (with primer concentrations of 4 pM and 8
UM respectively). The detection limits were 2.37%10? CFU/mL and 5.91x10' CFU/mL respectively, and the
sensitivity was increased by 100 to 1000 times compared to multiple PCR. The validation of fecal samples
(90 samples) showed that the total coincidence rate was 96.67% (Kappa > 0.75).

Conclusion: This study successfully developed a rapid RAA-LFD assay for the individual detection
of S. pullorum and S. typhimurium, and on this basis, a dual RAA-LFD system capable of simultaneously
detecting both bacteria was further constructed. The detection results of this method are highly consistent
with the national standard method and the results of multiplex PCR. This method demonstrates significant
advantages in core indicators such as specificity, sensitivity, detection timeliness, operational convenience,
and visual presentation. It precisely meets the practical needs of grassroots laboratories and on-site rapid
diagnosis, providing efficient and reliable technical support for the immediate detection of pathogens.

Key words: Salmonella pullorum; Salmonella typhimurium; recombinant enzyme-assisted ampli

fication; ateral flow test strips
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