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Experimental Procedure S1

All the deconvolutions were performed by fitting with the Gaussian function (Eq. S$1)).
Here, A was the height of the peak, B was the position of the peak, C was the half-width.

f@) = Aexp (“22X) (Eq. S1)

c?

For the fitting, the square of the difference between the measured value (yi) at each
wavenumber position (x;) and the sum of each component (F(xi)) were calculated (Eq. S2),
and the residual sum of squares (RSS) (Eq. S3) were obtained by the summing the squared
differences over the fitting region and minimized to the minimum value. The Generalized
Reduced Gradient (GRG) nonlinear method included in Excel's solver function was used to
minimize the RSS value, which was generalized from the linear programming problems used
in the simplified gradient to nonlinear programming problems. When the minimum value of
RSS was obtained by the gradient method, the local minimum value that was not the true
value may be derived, so that the calculations were repeated and resulted in the minimum
RSS.

F(x) = () + f2Ge)+f3(x) + folx)+f5(x1)) (Eq. S2)

RSS = ¥i(y; - F(x))" (Eq. S3)

The area of the measured spectra and the spectrum of each component obtained by fitting
were calculated using the trapezoidal formula. Then, the area of the spectrum of each
component were divided by the total area of the measured spectra to determine the

proportions (%).
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Figure S1. XRD patterns of the FS™ immobilized-ASP washed with (a) EtOH, (b) IPA, and

(c) ultrapure water.



Figure S2
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Figure S2. UV-Vis diffuse reflectance absorption spectra of the FS™-immobilized ASP
washed with (a) EtOH, (b) IPA, and (c) ultrapure water (Inset: photographs of the powder

states).
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Figure 83. Excitation and luminescence spectra ((a, b) EtOH, (c, d) IPA, and (e, f) ultrapure
water washed) of the FS™ -immobilized ASP. The monitored luminescence and excitation
wavelengths for the spectra are represented by Aem and Aex. Fluorescent microscope images
of the FS™ -immobilized ASP washed with the (g) EtOH and (h) IPA (Aex = 465-495 nm, Aem

= 515-555 nm, exposure time = 100 ms).
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Figure S4. (a) Luminescence spectral separation result for four aggregate states of the FS-
solution (phosphate buffer (1 mM), pH=7.4), and the detailed assignments are shown in

Table S1. (b) Component ratio for four-aggregate states was calculated by the separated
spectra.
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Figure S5. (a) Luminescence spectral separation results for four aggregate states of the
FS~ -immobilized ASP washed with the ultrapure water. The detailed assignments were

shown in Table S1. (b) Component ratio for four-aggregate states was calculated by the
separated luminescence spectra.
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Figure S6. XRD patterns of the MB*-immobilized ASP washed with the (a) EtOH and (b)
IPA.
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Figure S7. UV-Vis diffuse reflectance absorption spectra of the MB* immobilized ASP
washed with (a) EtOH and (b) IPA (Inset: photographs of the powder states).
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Figure S8. (a) UV-Vis absorption spectral separation result for four aggregate states of
the MB* solution (phosphate buffer (1 mM), pH=7.4). The detailed assignments were
shown in Table Ap-1. (b) Component ratio for the four-aggregate states.



