A Lab-on-a-Tube Biosensor Combining Recombinase Aided Amplification and

CRISPR-Cas12a with Rotated Magnetic Extraction for Salmonella Detection

Table S1. Nucleic acid sequences used in this work.

Nucleic Acid ID Sequences (5°-3)

RAA primer-F GGTCCAGTTTATCGTTATTACCAAAGGTTCA

RAA primer -R TTCAAATCGGCATCAATACTCATCTGTTTACCG

Complete nucleic ~ GGTCCAGTTTATCGTTATTACCAAAGGTTCAGAACGTGTCGCGGAAGT
acid sequence of CGCGGCCCGATTTTCTCTGGATGGTATGCCCGGTAAACAGATGAGTATT
RAA (111 bp) GATGCCGATTTGAA

PCR primer-F ATTGGCGATAGCCTGGCGGTGGGTTTTGTTGT

PCR primer-R TACCGGGCATACCATCCAGAGAAAATCGGGCCGC

TAATACGACTCACTATAGGGTAATTTCTACTAAGTGTAGATCCGGGCAT

DNA-TF-1
ACCATCCAGAGAA
ONATR TTCTCTGGATGGTATGCCCGGATCTACACTTAGTAGAAATTACCCTATA
o GTGAGTCGTATTA
crRNA-1 UAAUUUCUACUAAGUGUAGAUCCGGGCAUACCAUCCAGAGAA
ONATE TAATACGACTCACTATAGGGTAATTTCTACTAAGTGTAGATCCGGGCAT
o ACCATCCAGAGAA
ONATR TTCTCTGGATGGTATGCCCGGATCTACACTTAGTAGAAATTACCCTATA
o GTGAGTCGTATTA
crRNA-2 UAAUUUCUACUAAGUGUAGAUCCGGGCAUACCAUCCAGAGAA
ssDNA-FQ

FAM-AAAAAAAAAAAAAAAAAAAA-BHQ
reporter




Table S2. The purify value of crRNA.

crRNA OD 260/280 OD 260/230

crRNA-1 1.91+0.00 2.21+0.04
crRNA-2 1.97+0.01 2.29+0.02




Table S3. Comparison of this biosensor with some recently reported methods.

Total Detection limit
Methods Targets ] . Steps References
Time /Detection volume
100 CFU/mL/ Lysis, extraction,
LAMP Salmonella 3h . . [1]
~1.5mL amplification
Microfluidic& SARS- L5h 20 copies/uL/ RNA purification, 2]
LAMP CoV-2 ' 50ul amplification
Microfluidic & Enterococc Ik 10 CFU/mL/ Lysis, extraction, 03]
LAMP us faecalis 0.5mL amplification
o Lung cancer 10 copies/uL/ . .
Digital PCR 1.2h Amplification [4]
cell L858R 20uL
. 0.2 CFU/mL/ Enrichment, lysis,
Digital PCR Salmonella 8h . . [5]
25mL amplification
SARS- 100 copies/mL/ RNA purification,
PCR 1.4h . . [6]
CoV-2 0.15mL amplification
Electrochemical 10000 copy/mL/ .
HBV 1.2h DNA extraction [7]
Aptamer I mL
Staphylococ 100 CFU/mL/ DNA extraction,
RAA 35h . . [8]
cus aureus 0.5mL amplification
Surface-enhanced 70 CFU/mL/
. Salmonella 2h - [9]
Raman scattering 0.2mL
. . 60 CFU/mL/
Colorimetric Salmonella 0.8 h - [10]
0.03mL
. 33 CFU/mL/
Electrochemistry  Salmonella 2h - [11]
0.5mL
Enrichment, lysis,
. 2 CFU/mL/ extraction,
This study Salmonella 13 h ) )
15mL purification,
amplification




T T
] 0.18
A 089 A 015 B/_\
£ 016
0ia 0.14 E\ 0.14 4
=
0.7 0.12 g 0129 4
0.6 E 010 4
0.1 =
0.5 S 0.08 4
i)
0.4 0.08 2006 A
Qo
03 £ 0.04 1
55 0.06 2
: = 0.02
0.1
004 0.00 1~ . .
0 -10 -5 0 5 10
1¥vo ¥ 0.03 )
Distance to the center (mm)
T T
A211 A 197 o -
=~ B A
) < 2.0 | | Y .‘
18 1.8 Z 18 | ‘ |
16 16 5 | \ \
1.4 1.4 E 16 ! | |
12 12 2 14 ' ‘
=
! ! 2 1.2 |
0.8 0.8 = |
0.6 0.6 S 10
] \
0.4 0.4 = .
0.2 0.2
6 4 2 0 2 4 6
-6 -3
v 3.62x10 ¥ 3.25x10 Distance to the center (mm)

Figure S1. Magnetic field simulation (A) Simulation on the magnetic field intensity within two
magnets. (B)Magnetic field intensity along the horizontal line. (C) Simulation on the magnetic
field intensity of the iron wire netting inside two magnets at left second vertical line.
(D)Magnetic field intensity of the iron wire netting inside two magnets at left second vertical
line.
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Figure S2. The Ct values of this study compared with the method recommended by the

manufacturer (N = 3). The x-axis was the mean Ct value of the kit and this study, and the y-axis

was the Ct value difference between the kit and this study (that is, the Ct value using the kit
subtracted from the Ct value using the extraction method in this study) (N=3). The blue solid
line indicated the mean of Ct value differences at different bacterial concentrations, and the red
dashed lines indicated the mean differences + 1.96 standard deviation (SD).
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Figure S3. Fluorescent intensity results of different incubation time (N = 3).
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Figure S4. The PAM sequence positions (the TTTN form marked in pink and red, N represented
A and G) in the amplification product (blue line).
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