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Scheme S1. Schematic presentations of the syntheses of A) gold nanoparticles (GNPs) 
and B) iron oxide nanoparticles (IONPs).  
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Figure S1. Characterization studies of IONPs and GNPs. (A) Average diameters of GNPs 
and IONPs, (B) zeta potentials of GNPs and IONPs, (C) UV-Vis absorption spectra (SPR) 
of GNPs and IONPs, inset: corresponding images of (i) GNPs and (ii) IONPs solutions. 
(D) T2 values of the nanoparticles, indicating GNPs are non-magnetic.  
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Figure S2. Spin-spin magnetic relaxation (T2 MR) plots of of (A) IONPs, (B) GNPs, (C 
and D) MPnS and its conjugate. Inset showing the color of original nanoparticles. 
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Figure S3. Detection of E. coli O157:H7 using GNPs-mAb. Increasing CFUs of E. 
coli O157:H7 was added using antibody functionalized GNPs. (A) Representative UV-Vis 
spectra at different CFU concentrations of target pathogen. (B) ΔSPR changes and 
colorimetric readout in response to different CFUs. (C) T2 values and corresponding (D) 
ΔT2 values for the pathogen detection, indicating MR modality is not applicable for GNPs-
based detections.       
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Figure S4. Determination of E. coli O157:H7 detection specificity of antibody conjugated 
GNPs in simple buffer in the presence of other bacterial cross-contaminants. (A-B) UV-
Vis measurements and color changes indicative of detection, which showed in the 
changes in absorption maxima ΔSPR. (C) T2 values and (D) and corresponding ΔT2 were 
determined for different CFUs of target bacteria in simple buffer. No conclusive results 
obtained using magnetic relaxometer.     
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Figure S5. Determination of detection specificity of MPnS-mAb in complex media in the 
presence of other bacterial cross-contaminants. (A) UV-Vis measurements and color 
changes, and (B) changes in absorption maxima (ΔSPR) indicated specificity in detection 
was not compromised in complex media. (C and D) T2 MR values and corresponding 
ΔT2 values were determined for different CFUs of target bacteria spiked in milk, further 
indicated magnetic relaxation properties of MPnS is independent of media turbidity.       
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