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Table S1. The set of feature variables.

Confusion matrix

Characteristic variables
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A20-GO+T20-GO+C20-GO+A20-MoS;
A20-GO+T20-GO+C20-GO+A20-MoS,+T20-MoS,
A20-GO+T20-GO+C20-GO+A20-MoS,+T20-MoS,+C20-MoS,
A20-GO+T20-GO+C20-GO+A20-M0S,+T20-MoS,+C20-MoS,+A20-WS,
A20-GO+T20-GO+C20-GO+A20-MoS,+T20-MoS,+C20-MoS,+A20-WS,+T20-WS,

A20-GO+T20-GO+C20-GO+A20-M0S,+T20-MoS,+C20-MoS,+A20-WS,+T20-WS,+A20-WS,
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Fig. S1 DLS characterization of NGO, MoS2 and WS2, respectively.
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Fig. S2 Fluorescence signal of free ssDNA reporter (10 nM, A20, labeled as black curve, A20) binding with NGO conjugates (40 ug/mL,
labeled as red curve, NGO-A20), and in the presence of MRSA (6x108 CFU/mL, green curve, labeled as NGO-A20+MRSA).
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Fig. S3 Fluorescence intensity of the relative (I (a.u)) of antibacterial compounds after adding bacterial solution in the training cohort.
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Fig. S4 Fluorescence intensity of the initial (I (a.u)) of sensing elements.
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Fig. S5 The absolute fluorescence response (Al (a.u) =I-lg) of antibacterial compounds after adding bacterial solution in the training cohort.
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Fig. S6 A relative heat map for each sensing element to different antibacterial compounds. Each sensor element sensing data of different
antibacterial compounds are normalized separately.
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Fig. S7 Fluorescence response levels of all nine sensing elements (A20-NGO, T20-NGO, C20-NGO, A20-MoS,, T20-MoS,, C20-MoS,, A20-
WS,, T20-WS,, and C20-WS,) of reference antibacterial compounds in the training cohort. The signal level of the antibacterial compounds
sorted from high to low.
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Fig. S8 Determination MOA using the sensor array combine different algorithms. a) PCA algorithm, b) HCA algorithm.
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Fig. S9 Fluorescence intensity of the initial (I (a.u.)) of antibacterial compounds before adding bacterial solution in the validation cohort.
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Fig. S10 Fluorescence intensity of the relative (I (a.u)) of antibacterial compounds after adding bacterial solution in the validation cohort.
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Fig. S11 The absolute fluorescence response (Al (a.u) =I-ly) of antibacterial compounds after adding bacterial solution in the validation
cohort.
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Fig. S12 Electrophoresis of phage single stranded DNA in 1% agarose.
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Fig. S13 The DNA sequencing results of P1-P10.

mum.lmhimmmmuuul

e

14



P1
P5
P6
P9

P2
P3
P4

P7
P8
P10

0 5 1|0 1|5 2.0 25 30 35

MKKLLFAIPLVVPFYSHSVHTRYINGGGSAETVESC
MKKLLFAIPLVVPFYSHSMHMHHGLGGGSAETVESC
MKKLLFAIPLVVPFYSHSLSGTWYIGGGSAETVESC
MKKLLFAIPLVVPFYSHSGLY TSWPGGGSAETVESC
MKKLLFAIPLVVPFYSHSWWLRRKWGGGSAETVESC
MKKLLFAIPLVVPFYSHSWWLERREKWGGGSAETVESC
MKKLLFAIPLVVPFYSHSWWLRRKWGGGSAETVESC

MKKLLFAIPLVVPFYSHSWWLRRKWGGGSAETVESC
MKKLLFAIPLVVPFYSHSWWLRRKWGGGSAETVESC

MKKLLFAIPLVVPFYSHSWWLRRKWGGGSAETVESC

Fig. S14 The comparison results of amino acid sequence. The base sequence obtained from cloning P1-P10 was translated into amino acid

sequence.
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Fig. S15 The Mass spectrometric detection of P1.
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Fig. S17 The Mass spectrometric detection of P5.
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Fig. S18 The Mass spectrometric detection of P6.
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Fig. S20 The purity of P1 (HPLC).
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Fig. S21 The purity of P2 (HPLC).
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Fig. S24 The purity of P9 (HPLC).
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Fig. S25 Antimicrobial susceptibility test. Positive control: ampicillin, 0.1 mg/mL. Negative control: sterile water.
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Fig. S26 Fluorescence images of cells stained with DAPI (a DNA-specific fluorescent probe) and Dil (cytomembrane staining), untreated and
treated with AMP for (Scale bar 10 um).

27



Table S2. Summary of antibacterial compounds.

Antibiotic name

MIC (ug/mL)

Target

Sulfamethoxazole
Trimethoprim
Novobiocin
Ciprofloxacin
Nalidixic acid

Rifampicin

Tetracycline
Mupirocin
Chloramphenicol

Kanamycin

Ampicillin

Daptomycin

Vancomycin

Pleurocidin

Indolicidin

P2

Nucleic acid synthesis
64

64

0.25

0.25

64

0.03

Protein synthesis
0.25

0.5

8

128

Cell wall synthesis
1

32

0.5

Membrane active
64

16

Unknown

64

Nucleotide biosynthesis and DNA replication

Dihydrofolate reductase
DNA gyrase B
DNA gyrase A
DNA gyrase A

DNA-dependent RNA polymerase

30S ribosome
Isoleucyl t-RNA synthetase
508 ribosome

30S ribosome

Penicillin-binding proteins
Cell wall synthesis

Binds D-Ala-D-Ala terminal

Cell membrane

Cell membrane
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Table S3. Summary of peptides.

Peptide Sequence
Pleurocidin GWGSFFKKAAHVGKHVGKAALTHYL
Indolicidin ILPWKWPWWPWRR
Small molecule AMP (P2) WWLRRKW
Table S4. The performances of NNGA.
Accuracy Cohen Kappa F1-score AUC
100% 100% 100% 100%
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Table S5. The results of base sequence translation into amino acid sequence.

Peptide Sequence Probability
P1 VHTRYIN 1/10
P2 WWLRRKW 6/10
P5 MHMHHGL 1/10
P6 LSGTWYI 1/10
P9 GLYTSWP 1/10
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