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Table S1. Sequences of Cas9 nickase-triggered amplification reaction assay probes.

5'-3

Modification

mecA single-guide ribonucleic

acid (sgRNA)

TAT ATT TCT AAAAGC GAT AA

mecA sgRNA ACA AGA TAT GAA GTG GTA AA ;
mecA sgRNA GCT AGA GTA GCA CTC GAATT ;
A padlock CCC TAA CCC TAA CCC TAA CCC TTA CCC TAA CCC TA A CCC TAA CCC TTA S Phosohat
mecA padloc TCG CTT TTA osphate
A padlock CCC TAA CCC TAA CCC TAA CCC TTA CCC TAA CCC TA A CCC TAA CCC TTT S Phosohat
mecA padloc ACC ACT TCA — Phosphate
A padlock TGC TAC TCC CTA ACC CTA ACC CTAACC CTT ACC CTA ACC CTA ACC CTA S Phosohat
meci padioc ACC CAA TTC GAG osphate
vanA sgRNA TCA AAG CTC AGC AAT TTG TA -
vanA sgRNA GGG TTA TTA ATA AAG ATG AT -
vanA sgRNA ATT GGA CTA CGC AAT TGA AT -
A vadlock CCC TAA CCC TAA CCC TAA CCC TTA CCC TAA CCC TA A CCC TAA CCC TAC S Phosohate
p AAATTG CTG P
A padlock TTT ATT CCC TAA CCC TAA CCC TAA CCC TTA CCC TA A CCC TAA CCC TAA S Phosohat
vanA padloc CCC ATC ATC osphate
CCC TAA CCC TAA CCC TAA CCC TTA CCC TAA CCC TA A CCC TAA CCC ATT ‘
vanA padlock 5¢ — Phosphate

CAATTG CGT




Table S2. Sequences of polymerase chain reaction primer.

5'-3'
mecA forward TTAGATTGGGATCATAGCGTCATTAT
mecA reverse AATTCCACATTGTTTCGGTCTAAAA
vanA forward GCAATT TGT ATG GACAAATCG TTG
vanA reverse GCC TAT CAT CTT TAT TAATA
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Figure S1. Schematic illustration of the portable isothermal polymerase chain reaction

(PCR).
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Figure S2. Alignment and thermodynamic properties of the amplification probes in the
CRISPR-based Cas9 Nickase-Triggered Amplification Reaction (CN-TAR) assay analyzed
using the Nucleic Acid Package (NUPACK).
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Figure S3. Evaluation of the clustered regularly interspaced short palindromic repeats
(CRISPR)-based CN-TAR assay at various temperatures. Real-time fluorescence intensity of
the CN-TAR assay at different reaction temperatures: (a) 30 °C, (b) 37 °C, and (c) 40 °C. All

experiments were performed in triplicate.
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Figure S4. Optimization of reaction components for the CRISPR-based CN-TAR assay:
concentration optimization of (a) circular deoxyribonucleic acid (DNA), (b) Thioflavin T, (c)

phi29 DNA polymerase, and (d) deoxynucleotide triphosphates (ANTPs).
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Figure SS. Performance evaluation of the CRISPR-based CN-TAR assay based on the target

regions of the mecA and vanA genes. (a, d) Design of single-guide ribonucleic acid (sgRNA)

probe sequences targeting the mecA gene of methicillin-resistant Staphylococcus aureus

(MRSA). (b, e) Real-time fluorescence intensity and (c, f) endpoint fluorescence obtained using

the designed probes in the CN-TAR assay for the mecA gene. (g, j) Design of sgRNA probe

sequences targeting the vanA gene of vancomycin-resistant Enterococcus (VRE). (h, k) Real-

time fluorescence intensity and (i, ) endpoint fluorescence obtained using the designed probes

in the CN-TAR assay for the vanA gene. All experiments were performed in triplicate.
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Figure S6. Reverse transcription PCR (RT-PCR) analysis of cultured bacteria. RT-PCR

analysis was performed for MRSA, methicillin-susceptible Staphylococcus aureus (MSSA),

VRE, and vancomycin-susceptible Enterococcus (VSE). RT-PCR analysis using primers

targeting the (a) mecA gene in MRSA and primers targeting the (b) vanA gene in VRE. All

experiments were performed in triplicate.



(a) (b)

1x10* 1x10*
110 =10 1

e VvV A & 4>

0 30 60 90 120

Reaction time (min) Reaction time (min)

F.l(a.u.)

0 30 60 90 120 0 30 60 90 120

Reaction time (min) Reaction time (min)

Figure S7. Performance evaluation of the CRISPR-based CN-TAR assay using genomic DNA
(gDNA) extracted from bacteria. Real-time fluorescence intensity for the detection of low
concentrations of (a) MRSA and (b) VRE using the CN-TAR assay. Endpoint fluorescence for
the CN-TAR reaction targeting (c) MRSA and (d) VRE. All experiments were performed in

triplicate.
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Figure S8. Specificity of the CRISPR-based CN-TAR assay using gDNA extracted from
bacteria. Cross-validation for bacterial specificity confirmation targeting (a) the mecA gene in

MRSA and (b) the vanA gene in VRE.
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Figure S9. Schematic of the electrostatic sampler: (a) front view and (b) side view.
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Figure S10. RT-PCR analysis of airborne-captured samples. (a) Analysis of captured samples
using primers targeting the mecA gene and (b) analysis of captured samples using primers

targeting the vanA gene. All experiments were performed in triplicate.



Table S3. Comparison of Methods for Detecting Genes of Antibiotic-Resistant Bacteria

System Target Retziirit;on Limit of detection Reaction step Ref
MNAzyme-GNP gDNA <2h 2-20 copies/puL Two-step [1]
LAMP + CRISPR/Cas12a gDNA <2h 2.75% 10? copies/uL Three-step [2]

+LFA
RAA + CRISPR/Cas12a gDNA 1h 10 copies/pL Two-step [3]
RPA+ CRILSE 15/ Casl2a+ gDNA 20 min 10-100 copies/pL Three-step [4]
SHERLOCK (RPA + . .

CRISPR/Cas13a) gDNA 75 min 2.5 copies/pL Two-step [5]
PCR + CRISPR/Casl2a gDNA 70 min 5 copies/pL Two-step [6]
1.40copies/pL for MRSA Our

CN-TAR gDNA <2h 1.13 copies/uL for VRE One-step work




Video S1. Preparation of portable isothermal PCR device and smart-device-based application
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