Supplementary material:

Figure S1. Optimization of different concentration of each fixed antibody for LFIA
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Foodborne pathogens Fixed antibody 1 2 3 4 5 6 i
V. parahaemolyticus anti-TET monoclonal antibody 1.5 mg/mL 1.0 mg/mL 0.8 mg/mL 0.7 mg/mL 0.6 mg/mL 0.5 mg/mL 0.5 mg/mL
S. aureus anti-FAM monoclonal antibody 1.5 mg/mL 0.8 mg/mL 0.6 mg/mL 0.5 mg/mL 03mg/mL  025mg/mL 0.2 mg/mL
S. enterica anti-TAMRA monoclonal antibody 1.5 mg/mL 1.0 mg/mL 0.8 mg/mL 0.7 mg/mL 0.6 mg/mL  0.55mg/mL 0.5 mg/mL
E. coli O157:H7 ti-bioti; lonal antibody 1.5 mg/mL 1.0 mg/mL 0.6 mg/mL 0.5mg/mL  045mg/mL 0.4 mg/mL 0.4 mg/mL
L. monocytogenes anti-Cy5 monoclonal antibody 1.5 mg/mL 1.0 mg/mL 0.6 mg/mL 0.5mg/mL  045mg/mL  04mg/mL  0.45mg/mL

After commissioning, it showed the final concentration of each fixed antibody in T-

lines, including 0.5 mg/mL for anti-TET antibody, 0.2 mg/mL for anti-FAM antibody,

0.5 mg/mL for anti-TAMRA antibody, 0.4 mg/mL for anti-biotin antibody, 0.45 mg/mL

for Anti-cy5 antibody. The anti-mouse polyclonal antibody was 2.0 mg/mL in C-line.



Table S1. The recoveries of five foodborne pathogens in spiked food samples by multiple RPA-LFD.

V. parahaemolyticus S. aureus S. enterica E. coli O157:H7 L. monocytogenes
. RPA-LFIA . RPA-LFIA . RPA-LFIA . RPA-LFIA . RPA-LFIA
Samples Inoculatio Detected Inoculatio Detected Inoculatio Detected Inoculatio Detected Inoculatio Detected
n Level Recover n Level Recover n Level Recover n Level Recovery n Level Recover
=6 Each i i i i i
(n ach) (CFU/mL Concentratio v (%) BMA (CFU/mL Concentratio v (%) BMA (CFU/mL Concentratio v (%) BMA (CFU/mL Concentratio (%) BMA (CFU/mL Concentratio v (%) BMA
or CFU/g) n (CFU/mL or CFUJg) n (CFU/mL or CFU/g) n (CFU/mL or CFUJg) n (CFU/mL or CFUJg) n (CFU/mL
& or CFU/ 2) & or CFU/ 2) & or CFU/ 2) & or cFUY/ g) & or CFU/g)
3.5x10*  3.45x10* 98.6 + 9.5x10*  9.52x10*  100.2 +  52x10*  529x10*  101.7 +  89x10* 8.71x10* 97.9 +  45x10*  4.62x10*  102.7 +
Chicken 3.5x10°  3.34x10° 95.4 + 9.5x10°  9.43x10° 99.3 +  52x10°  541x10°  104.0 +  89x10° 8.93x10° 100.3 +  45x10°  4.53x10°  100.7 +
3.5x10°  3.42x10? 97.7 + 9.5x10*>  9.43x10? 99.3 +  52x10%2  5.12x10° 98.5 +  89x10° 8.91x10>  100.1 +  45x102  4.38x10° 97.3 +
3.5x10'  3.40x10! 97.1 - 9.5x10"  8.60x10! 90.5 - 5.2x10'  5.02x10! 96.5 - 8.9x10'  8.62x10! 96.9 - 4.5x10"  4.22x10! 91.6 -
3.5x10*  3.43x10* 98.0 + 9.5x10*  9.84x10*  103.6 +  52x10*  532x10* 1023 +  8.9x10* 8.99x10*  101.0 +  4.5x10*  4.58x10*  101.8 +
Pork 3.5x10°  3.52x10°  100.6 + 9.5x10°  9.75x10*  102.6 +  52x10°  4.97x10° 95.6 +  8.9x10°  8.68x10° 97.5 +  4.5x10°  4.34x10° 96.4 +
3.5x10%  3.22x10? 92.0 + 9.5x10>  9.43x10? 99.3 +  52x10*  5.11x10? 98.3 +  8.9x10%> 8.93x10>  100.3 +  4.5x102  4.57x102  101.6 +
3.5x10'  3.23x10! 92.3 - 9.5x10"  9.25x10! 97.4 - 5.2x10'  5.18x10! 99.6 - 8.9x10'  8.73x10! 98.1 - 4.5x10"  4.42x10! 98.2 -
3.5x10*  3.54x10*  101.1 + 9.5x10*  9.93x10*  104.5 +  52x10*  534x10* 1027 +  8.9x10*  8.78x10* 98.7 +  4.5x10*  4.53x10*  100.7 +
Beef 3.5x10°  3.42x10° 97.7 + 9.5x10°  9.76x10°  102.7 +  52x10°  528x10° 1015 +  8.9x10° 8.88x10° 99.8 +  4.5x10°  4.61x10° 1024 +
e 3.5x10%  3.58x10°> 1023 + 9.5x10>  9.74x10*  102.5 +  52x10* 537x10*>  103.3 +  8.9x10>  8.83x102 99.2 +  4.5x10%  4.28x10% 95.1 +
3.5x10'  3.22x10! 92.0 - 9.5x10"  9.43x10! 99.3 - 5.2x10'  5.22x10'  100.4 - 8.9x10'  8.82x10! 99.1 - 4.5x10"  4.38x10! 97.3 -
3.5x10*  3.46x10* 98.9 + 9.5x10*  9.76x10*  102.7 +  52x10*  531x10*  102.1 +  89x10* 8.97x10* 100.8 +  4.5x10*  4.70x10* 1044 +
Milk 3.5x10°  3.35x10° 95.7 + 9.5x10°  9.83x10°  103.5 +  52x10°  5.23x10°  100.6 +  89x10° 8.94x10°  100.5 +  45%x10°  4.64x10°  103.1 +
! 3.5x10°  3.29x10? 94.0 + 9.5x10>  9.84x10*  103.6 +  52x10%2  5.09%x10° 97.9 +  8.9x10*> 8.92x10*>  100.2 +  45x102  4.55x10°  101.1 +
3.5x10"  3.46x10! 98.9 - 9.5x10"  9.24x10! 97.3 - 5.2x10"  5.15x10! 99.0 - 8.9x10'  8.87x10! 99.7 - 4.5x10"  4.34x10! 96.4 -
3.5x10*  3.57x10*  102.0 + 9.5x10*  9.64x10*  101.5 +  52x10*  537x10* 1033 +  8.9x10*  8.89x10* 99.9 +  45x10*  4.52x10*  100.4 +
Shim 3.5x10°  3.56x10°  101.7 + 9.5x10°  9.53x10°  100.3 +  52x10°  4.89x10° 94.0 +  8.9x10°  8.84x10° 99.3 +  45x10°  4.62x10° 102.7 +
P 354102 3.42¢107 97.7 + 9.5x10°>  9.46x10? 99.6 +  52x10%2  4.99x10° 96.0 +  89x10*> 8.93x10>  100.3 +  45%x102  4.28x10° 95.1 +
3.5x10"  3.57x10"  102.0 - 9.5x10"  9.67x10'  101.8 - 5.2x10"  5.11x10' 98.3 - 8.9x10'  8.81x10! 99.0 - 4.5x10"  4.26x10! 94.7 -
3.5x10*  3.25x10* 92.9 + 9.5x10*  9.78x10*  102.9 +  52x10*  5.22x10* 1004 +  8.9x10* 8.98x10*  100.9 +  45x10*  4.56x10* 1013 +
Fish 3.5x10°  3.45x10° 98.6 + 9.5x10°  9.67x10°  101.8 +  52x10°  5.28x10°  101.5 +  89x10° 8.93x10°  100.3 +  45x10° 4.45x10° 98.9 +
3.5x10*°  3.52x10*>  100.6 + 9.5x10°>  9.45x10? 99.5 +  52x10%2  5.16x10° 99.2 +  8.9x10*> 8.92x10>  100.2 +  45x102  4.35x10° 96.7 +
3.5x10'  3.53x10'  100.9 - 9.5x10"  9.74x10'  102.5 - 5.2x10'  4.71x10! 90.6 - 8.9x10'  8.89x10! 99.9 - 4.5x10"  4.53x10"  100.7 -
BAM: bacteriological analytical manual. “+”: positive result; “-”: negative result.

The recoveries in six spiked samples were 92.0-102.3% (for V. parahaemolyticus), 90.5-104.5% (for S. aureus), 90.6-104.0% (for S. enterica), 96.9-101.0% (for E. coli
0157:H7), and 91.6-104.4% (for L. monocytogenes).



Table S2. Comparison of manual extraction and automatic nucleic acid extractor

Manual extraction automatic nucleic acid extractor
Average nucleic acid Average nucleic acid
Recovery Recovery
Sample content %) content %)
(copies/uL) (copies/uL)

Chicken 18739 85.34 20349 92.67
Pork 19348 81.78 22057 93.23
Beef 18064 89.67 18485 91.76
Milk 18995 87.42 20060 92.32

Shrimp 10343 88.69 10736 92.06
Fish 10035 84.77 10797 91.21

The recovery rate was obtained when compared to the standard quantity value.



Table S3. Comparison of the proposed method for foodborne pathogens detection

with other methods

Method Analyte LOD Reference
on-chip Staphylococcus aureus 1
RPA Salmonella enterica X107 CFU/mL o
PCR Salmonella Enteritidis 4.5x10* CFU/mL
NALF Salmonella Typhimurium 4.5x10* CFU/mL [2]
Escherichia coli O157:H7 2.3 x10° CFU/mL
Salmonella spp. 4.2 CFU/mL
LAMP-
o LED Cronobacter spp. 2.6 CFU/mL [3]
Staphylococcus aureus 3.4 CFU/mL
RE-RPA Campylobactel.’la?zs.c.olz ' 410! CFU/mL (4]
Campylobacteriosis jejuni
Salmonella enterica
. 4 cell 3.2 uL of
direct-RPA  Escherichia coli O157:H7 COTS pet 2.2 L9 5]
i ) milk samples
Vibrio parahaemolyticus
Vibrio parahaemolyticus 2.4x10' CFU/mL
Staphylococcus aureus 7.1x10' CFU/mL This
RPA-LFIA Salmonella Enteritidis 4.5x10' CFU/mL study

Escherichia coli O157:H7
Listeria monocytogenes

5.1x10' CFU/mL
2.7x10' CFU/mL

cPCR: convection polymerase chain reaction; NALF: nucleic acid lateral flow;

mLAMP-LFD : multiplex loop-mediated isothermal amplification combined with

lateral flow dipstick; Rti-RPA: real-time recombinase polymerase amplification
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