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Figure S1. Au standard imaged in nanoSIMS. (a) A representative image of gold spots measured by nanoSIMS; (b)
Line scan and fitted Gaussian curve of the gold counts from the red line indicated in (a); (c) Boxplot of FWHW

based spatial resolution calculated for multiple detected gold spots (N = 64).
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Figure S2. NanoSIMS measurement of 15nm Au_Np labelled HEK293 organelle markers. (a) Representative
images of each organelle marker labelling and control staining without primary antibody application; (b)
Labelling intensity comparison for TOMM20 stained with 15 nm Au_Np. Wilcoxon rank sum test; N=5 and 7 for
control and TOMM?20, respectively; p=0.0051, 0.34 and 0.0051 for 197Au, 12C14N and 197Au/12C14N,

respectively.
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Figure S3. NanoSIMS measurement of 1.4nm Au_Np labelled HEK293 organelle markers. (a) Representative
images of each organelle marker labelling and control staining without primary antibody application; (b)
Labelling intensity comparison for calnexin staining stained with 1.4 nm Au_Np. Wilcoxon rank sum test; N=7

and 5 for control and calnexin, respectively; p=0.0025, 0.2 and 0.0025 for 197Au, 12C14N and 197Au/12C14N,

respectively.
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Figure S4. NanoSIMS measurement of 5 nm Ni-NTA-Nanogold lively labelled neuronal cultures detected strong
gold signal both in control samples with only gold probe applied and in samples with mixture of His-tagged TNR
and gold probe applied.
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Figure S5. NanoSIMS detection of organelle markers in mouse brain slices tagged by 6 nm Au_Np. 12C15N and

197Au&12C14N

12C14N were imaged simultaneously in a single measurement to allow accurate ratio calculation. 197Au (green)

and 12C14N (purple) are merged in the lowest panel.



