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Fig. S1 Structure of Alizarin Red S.
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Fig. S2 UV-Vis spectrum of Alizarin Red S.

Conditions: ARS: 10 μM; pH 7.4; T = 298 K.
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Fig. S3 Absorption change of hydrogen peroxide along with time.

Conditions: CAT: 1 μM CAT; Denatured CAT: 1 μM CAT that was denatured by 

heating and ultrasonic wave; ARS Only: 10 μM ARS; pH = 7.4; T = 298 K.
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Fig. S4 CD spectra of CAT-ARS system. 

Conditions: CAT: 1μM; ARS/(μM): a-g. 0, 2; 4, 6, 8, 10, 50; pH 7.4; T = 298 K.



4

250 300 350 400 450 500
0.0

0.1

0.2

0.3

0.4

0.5

In
ne

r-
fil

te
r 

ef
fe

ct

Wavelength (nm)

g

a

Fig. S5 The inner-filter effect of CAT-ARS system.

Conditions: CAT: 1μM; ARS/(μM): a-g. 0, 1, 2, 3, 4, 5, 6; pH 7.4; T = 298 K.
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Fig. S6 Interaction between ARS and the amino acid residues in different binding 

sites of CAT.
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Fig. S7 Interaction between ARS and CAT: (A) original CAT; (B) CAT where His 74 

was mutated to Phe.

Table S1 Binding parameters before and after mutating His74 at site 1.

Ligand Receptor Interaction Distance E (kcal/mol)
original CAT

O 8 CD2 HIS 74 H-acceptor 3.31 -0.7
O 11 OG1 THR 360 H-acceptor 3.42 -0.6
O 20 NE ARG 71 H-acceptor 2.83 -3.5
O 20 NE ARG 71 ionic 2.83 -5.7
O 20 NH2 ARG 71 ionic 3.67 -1.3
O 20 NE ARG 111 ionic 3.89 -0.7
O 21 NE ARG 71 ionic 3.8 -1
O 21 NE ARG 111 ionic 3.82 -0.9

mutated CAT
O 26 NE ARG 71 H-acceptor 2.82 -6
O 26 NE ARG 71 ionic 2.82 -5.8
O 26 NH2 ARG 71 ionic 3.66 -1.3
O 26 NE ARG 111 ionic 3.98 -0.6
O 27 NE ARG 71 ionic 3.73 -1.1
O 27 NE ARG 111 ionic 3.84 -0.8


