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As mentioned in the main text, the shell thickness of GSH was retrieved via SV-AUC
experiments followed by combined sedimentation-diffusion analysis of a Au4o(GSH)q
sample, see Figure S1. As described in the literature, thiolate-protected Au clusters
form with distinct numbers of Au and thiol ligand atoms’. In particular for Auq clusters,
the sulphur present in the GSH molecule will bind to each Au atom, resulting in the
formation of defined Au4o(GSH)1o species. For the Sedfit analysis, the unknown partial
specific volume was adjusted to equal the known molar weight of Au;o(GSH)o of 5.03
kDa. We obtained a partial specific volume of 0.372 cm?/g. The diffusion coefficient of
1.79x1019 m?/s is retrieved from the Svedberg equation and a hydrodynamic diameter
of 2.4 nm is obtained via the Stokes-Einstein equation. Furthermore, by considering a
spherical shape of the core and the bulk density of Au, the diameter of Auyq is
calculated to be 0.68 nm. We proceed by simply extracting the core diameter from the

hydrodynamic one, yielding a shell thickness of 0.86 nm.
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Figure S1: a) Sedimentation velocity data of Au;o(GSH);, (dots) together with best-fit data from
the continuous species c(s) model (lines) and resulting random residuals. b) Sedimentation
coefficient distribution of Au,o(GSH), 0btained by c(s) analysis.



In order to determine the PSDs of the quenched GSH-Au NPs by SEC, 20 pl of the Au
NP standard dispersions and the Au nanocluster sample were injected sequentially
into the chromatograph. Details on the synthesis of the Au nanocluster sample can be
found in literature2. The normalized chromatograms are shown in Figure S2a. From
the volume mean NP sizes (see Table S1) and the respective retention volumes, the
calibration curve (Figure S2b) was then determined. For the evaluation of the data
points in the calibration curve, a 3" order polynomial fit (R2 = 0.995) was used. The
size corresponding to the measured retention time of 23.3 min, was taken from
Soleilhac et al.? assuming that the sample mainly consists of Au;sGSH43 Hence, the

hydrodynamic diameter according to Soleilhac et al. is 2.9 nm.

From the chromatograms and the calibration curve in Figure S2, a clear trend towards
larger retention volumes with decreasing NP size is observed. Thus, the retention is
dominated by a size-exclusion (SEC) mechanism and the PSDs of the quenched GSH-

Au NPs can be determined from the fitted calibration curve.

Table S1: Volume mean NP sizes and standard deviations o of Au standard dispersions
determined by DLS.

5nmmm 10n$m 20nm 30nm 40nm 50 nm 60 nm 80 nm
XS,mean/
8.4 13.4 22.0 32.2 40.4 50.9 63.2 79.5
nm
o/nm 0.5 1.6 0.2 0.5 0.7 1.3 2.1 2.2
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Figure S2: Normalized chromatograms of Au standard dispersions (a). SEC calibration curve for the
determination of PSDs. The symbols indicate the individual calibration points and the solid line the
39 order polynomial fit. The calibration curve is constructed from the volume mean diameter of Au
standard dispersions measured by DLS and the respective retention times except the point of 2.9
nm which was compared with the results of Soleilhac et al.3 (b).
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Figure S3: ESI-DMA-MS signal intensity for different Au species as a function of quenching
time t,.
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Figure S4: Extinction weighted cumulative distribution of the Au NP core diameter as a function
of the quenching time t,,.
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Figure S5: Time evolution of the extinction at 400 nm E400 (left axis) and time resolved
median core diameter from number density PSD of HPLC-SEC (right axis). The black and the
blue data points marked with “V1” and “V2” in the legend are the values of two independent
quenching experiments to demonstrate the high reproducibility of the quenching method.
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Figure S6: Lognormal fits (red curves) of the Au NP core diameter distributions obtained from
HPLC-SEC (black curves).



Table S2: Parameters of the lognormal fits shown in Figure S6.

Quenching time x./nm w=In(o) o R?
ty/s

0 1.66+0.01 0.2223+0.0006  1.25+0.01 0.9976
2 2.87+0.01 0.2886+0.0004 1.33#+0.01 0.9986
10 2.90+0.01 0.2688+0.0002 1.31+0.01 0.9996
20 3.11+0.01  0.2636+0.0004  1.30+0.01 0.9982
30 3.43+0.01 0.2550+0.0006  1.29+0.01 0.9960
60 3.46+0.01  0.2416+0.0005 1.27+0.01 0.9970
120 3.91+0.01  0.2288+0.0001 1.26+0.01 0.9998
180 3.94+0.01 0.2133+0.0002  1.24+0.01 0.9996
240 4.26+0.01 0.2358+0.0001 1.27+0.01 0.9997
300 4.66+0.01 0.2701+0.0007 1.31+0.01 0.9938
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Figure S7: Agglomeration kernel for Brownian motion used in equations (3) and (4) as a
function of particle size.
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Figure S8: Retention time tr resolved UV/Vis spectra extracted from the chromatogram of a)
A GSH-Au NP sample quenched at t, = 0 s and b) A GSH-Au NP sample quenched at
t, =300 s.
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