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Figure S1. L. Silver-stained gel of ovalbumin in a 0.5 wt% CHAPS solution
incubated for 9 days at 60 °C and pH 7.4 (10 mM sodium phosphate buffer).
The time of the reaction is noted on top of each lane. II. Silver-stained gel of
ovalbumin, 50 equivalents of monolacunary Keggin and 0.5 wt% CHAPS at
pH 7.4 (10 mM sodium phosphate buffer) incubated at 60 °C over a period

of 9 days. The time of the reaction is noted on top of each lane.
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Figure S2. The solvent accessible surface of OVA rendered with PyMol with
a spherical probe of 1.4 A. The three Trp residues are shown as spheres. The
two black and one gray residues represent the solvent accessible residues

(148 and 184) and the buried Trp residue (267), respectively.
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Figure S3. I. Tryptophan fluorescence quenching spectra of ovalbumin (10
uM) in the presence of 0.5 wt% of SDS solution in phosphate buffer (10 mM,
pH 7.4) with increasing concentrations of Zr-K 1:2 (0-10 uM). The insert
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shows a plot of Fo/F versus the POM concentration. II. Derived Stern-

Volmer plot used to calculate the association constant.

Figure S4. I. Tryptophan fluorescence quenching spectra of ovalbumin (10
uM) in the presence of 0.5 wt% of Zw3-12 solution in phosphate buffer (10
mM, pH 7.4) with increasing concentrations of Zr-K 1:2 (0-10 uM). The insert
shows a plot of Fo/F versus the POM concentration. II. Derived Stern-

Volmer plot used to calculate the association constant.
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Figure S5. I. Tryptophan fluorescence quenching spectra of ovalbumin (10
puM) in the presence of 0.5 wt% of CHAPS solution in phosphate buffer (10
mM, pH 7.4) with increasing concentrations of Zr-K 1:2 (0-10 uM). The insert
shows a plot of Fo/F versus the POM concentration. II. Derived Stern-

Volmer plot used to calculate the association constant.
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Figure S6. P NMR of Zr-K 1:2 (2 mM) in the presence of OVA (20 uM)
incubated in phosphate buffer (10 mM, pH 7.4) at 60 °C. The Zr-K 1:2
structure (-14.78 and -14.86 ppm) remains largely stable over time, the signal

at -10.85 ppm is attributed to the lacunary Keggin.
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Figure S7. 3P NMR of Zr-K 1:2 (2 mM) in the presence of 0.5 wt% SDS
incubated in phosphate buffer (10 mM, pH 7.4) at 60 °C. The Zr-K 1:2
structure (-14.78 and -14.86 ppm) remains largely stable over time, the signal

at -10.85 ppm is attributed to the lacunary Keggin.
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Figure S8.3'P NMR of Zr-K 1:2 (2 mM) in the presence of OVA (20 uM) and
0.5 wt% of SDS incubated in phosphate buffer (10 mM, pH 7.4) at 60 °C. The
Zr-K 1:2 structure (-14.78 and -14.86 ppm) remains largely stable over time,

the signal at -10.85 ppm is attributed to the lacunary Keggin.
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Figure S9.3'P NMR of Zr-K 1:2 (2 mM) in the presence 0.5 wt% of CHAPS
incubated in phosphate buffer (10 mM, pH 7.4) at 60 °C. The Zr-K 1:2
structure (-14.78 and -14.86 ppm) remains largely stable over time, the signal
at -10.85 ppm is attributed to the lacunary Keggin. Additional peak

appeared around -13.7 ppm.
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Figure S10. 3'P NMR of Zr-K 1:2 (2 mM) in the presence of OVA (20 uM)
and 0.5 wt% of CHAPS incubated in phosphate buffer (10 mM, pH 7.4) at 60
°C. The Zr-K 1:2 structure (-14.78 and -14.86 ppm) remains largely stable
over time, the signal at -10.85 ppm is attributed to the lacunary Keggin.

Additional peak appeared around -13.7 ppm.
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Figure S11. P NMR of Zr-K 1:2 (2 mM) in the presence 0.5 wt% of Zw3-12
incubated in phosphate buffer (10 mM, pH 7.4) at 60 °C. Only one peak due
to Zr-K 1:2 at -14.86 ppm is visible, the signal at -10.85 ppm is attributed to
the lacunary Keggin. Additional peak appeared around -13.7 ppm.
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Figure S12. 3'P NMR of Zr-K 1:2 (2 mM) in the presence of OVA (20 uM)
and 0.5 wt% of Zw3-12 incubated in phosphate buffer (10 mM, pH 7.4) at 60
°C. Only one peak due to Zr-K 1:2 at -14.86 is visible, the signal at -10.85
ppm is attributed to the lacunary Keggin. Additional peak appeared around

-13.7 ppm.
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Figure S1. L. Silver-stained gel of ovalbumin in a 0.5 % CHAPS solution incubated for 9
days at 60 °C and pH 7.4 (10 mM sodium phosphate buffer). The time of the reaction is
noted on top of each lane. II. Silver-stained gel of ovalbumin, 50 equivalents of
monolacunary Keggin and 0.5 wt% CHAPS at pH 7.4 (10 mM sodium phosphate buffer)

incubated at 60 °C over a period of 9 days. The time of the reaction is noted on top of each

lane.
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Figure S2. The solvent accessible surface of OVA rendered with PyMol with a spherical
probe of 1.4 A. The three Trp residues are shown as spheres. The two black and one gray
residues represent the solvent accessible residues (148 and 184) and the buried Trp

residue (267), respectively.
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Figure S3. I. Tryptophan fluorescence quenching spectra of ovalbumin (10 uM) in the
presence of 0.5 wt% of SDS solution in phosphate buffer (10 mM, pH 7.4) with increasing
concentrations of Zr-K 1:2 (0-10 uM). The insert shows a plot of Fo/F versus the POM

concentration. II. Derived Stern-Volmer plot used to calculate the association constant.
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Figure S4. I. Tryptophan fluorescence quenching spectra of ovalbumin (10 uM) in the
presence of 0.5 wt% of Zw3-12 solution in phosphate buffer (10 mM, pH 7.4) with
increasing concentrations of Zr-K 1:2 (0-10 uM). The insert shows a plot of Fo/F versus the
POM concentration. II. Derived Stern-Volmer plot used to calculate the association

constant.
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Figure S5. I. Tryptophan fluorescence quenching spectra of ovalbumin (10 uM) in the
presence of 0.5 wt% of CHAPS solution in phosphate buffer (10 mM, pH 7.4) with
increasing concentrations of Zr-K 1:2 (0-10 uM). The insert shows a plot of Fo/F versus the
POM concentration. II. Derived Stern-Volmer plot used to calculate the association

constant.
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¢) 2 mM Zr-K 1:2 + 20 pM OVA in phosphate buffer, pH = 7.4, after 7 days
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b) 2 mM Zr-K 1:2 + 0.5% SDS + 20 pM OVA in phosphate buffer, pH = 7.4, after 1 day
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a) 2 mM Zr-K 1:2 + 0.5% SDS + 20 puM OVA in phosphate buffer, pH = 7.4, after mixing
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Figure S6. P NMR of Zr-K 1:2 (2 mM) in the presence of OVA (20 uM) incubated in
phosphate buffer (10 mM, pH 7.4) at 60 °C. The Zr-K 1:2 structure (-14.78 and -14.86 ppm)
remains largely stable over time, the signal at -10.85 ppm is attributed to the lacunary

Keggin.
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¢) 2 mM Zr-K 1:2 + 0.5% SDS in phosphate buffer, pH = 7.4, after 7 days
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b) 2 mM Zr-K 1:2 + 0.5% SDS in phosphate buffer, pH = 7.4, after 1 day
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a) 2 mM Zr-K 1:2 + 0.5% SDS in phosphate buffer, pH = 7.4, after mixing
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Figure S7. 3'P NMR of Zr-K 1:2 (2 mM) in the presence of 0.5 wt% SDS incubated in
phosphate buffer (10 mM, pH 7.4) at 60 °C. The Zr-K 1:2 structure (-14.78 and -14.86 ppm)
remains largely stable over time, the signal at -10.85 ppm is attributed to the lacunary

Keggin.

S10



¢)2 mM Zr-K 1:2 + 0.5% SDS + 20 pM OVA in phosphate buffer, pH = 7.4, after 7 days
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b) 2 mM Zr-K 1:2 + 0.5% SDS + 20 pM OVA in phosphate buffer, pH = 7.4, after 1 day
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a) 2 mM Zr-K 1:2 + 0.5% SDS + 20 pM OVA in phosphate buffer, pH = 7.4, after mixing
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Figure S8. 3'P NMR of Zr-K 1:2 (2 mM) in the presence of OVA (20 uM) and 0.5 wt% of

SDS incubated in phosphate buffer (10 mM, pH 7.4) at 60 °C. The Zr-K 1:2 structure (-

14.78 and -14.86 ppm) remains largely stable over time, the signal at -10.85 ppm is

attributed to the lacunary Keggin.
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¢) 2 mM Zr-K 1:2 + 0.5% CHAPS in phosphate buffer, pH = 7.4, after 7 days
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b) 2 mM Zr-K 1:2 + 0.5% CHAPS in phosphate buffer, pH = 7.4, after 1 day
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a) 2 mM Zr-K 1:2 + 0.5% CHAPS in phosphate buffer, pH = 7.4, after mixing
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Figure S9.3'P NMR of Zr-K 1:2 (2 mM) in the presence 0.5 wt% of CHAPS incubated in
phosphate buffer (10 mM, pH 7.4) at 60 °C. The Zr-K 1:2 structure (-14.78 and -14.86 ppm)
remains largely stable over time, the signal at -10.85 ppm is attributed to the lacunary

Keggin. Additional peak appeared around -13.7 ppm.
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b) 2 mM Zr-K 1:2 + 0.5% CHAPS + 20 uM OVA in phosphate buffer, pH = 7.4, after 7 days
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a) 2 mM Zr-K 1:2 + 0.5% CHAPS + 20 pM OVA in phosphate buffer, pH = 7.4, after 1 day
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Figure S10. P NMR of Zr-K 1:2 (2 mM) in the presence of OVA (20 uM) and 0.5 wt% of
CHAPS incubated in phosphate buffer (10 mM, pH 7.4) at 60 °C. The Zr-K 1:2 structure
(-14.78 and -14.86 ppm) remains largely stable over time, the signal at -10.85 ppm is
attributed to the lacunary Keggin. Additional peak appeared around -13.7 ppm.

513



¢) 2 mM Zr-K 1:2 + 0.5 Zw3-12 in phosphate buffer, pH = 7.4, after 7 days
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b) 2 mM Zr-K 1:2 + 0.5% Zw3-12 in phosphate buffer, pH = 7.4, after 1 day
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a) 2 mM Zr-K 1:2 + 0.5% Zw3-12 in phosphate buffer, pH = 7.4, after mixing
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Figure S11. 3P NMR of Zr-K 1:2 (2 mM) in the presence 0.5 wt% of Zw3-12 incubated in
phosphate buffer (10 mM, pH 7.4) at 60 °C. Only one peak due to Zr-K 1:2 at -14.86 ppm
is visible, the signal at -10.85 ppm is attributed to the lacunary Keggin. Additional peak

appeared around -13.7 ppm.
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¢) 2 mM Zr-K 1:2 + Zw3-12 + 20 pM OVA in phosphate buffer, pH = 7.4, after 7 days
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b) 2 mM Zr-K 1:2 + 0.5% Zw3-12 + 20 pM OVA in phosphate buffer, pH = 7.4, after 1 day

a) 2 mM Zr-K 1:2 + 0.5% Zw3-12 + 20 uM OVA in phosphate buffer, pH = 7.4, after mixing
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Figure S12. P NMR of Zr-K 1:2 (2 mM) in the presence of OVA (20 uM) and 0.5 wt% of
Zw3-12 incubated in phosphate buffer (10 mM, pH 7.4) at 60 °C. Only one peak due to
Zr-K 1:2 at -14.86 is visible, the signal at -10.85 ppm is attributed to the lacunary Keggin.
Additional peak appeared around -13.7 ppm.
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