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1. Experiment Section
1.1 Isothermal Titration Calorimetry (ITC)

ITC was performed with a VP-ITC calorimeter (Micro-Cal Inc., Century City, CA)
at 25 °C. Samples were buffered at pH 7.4 with 50 mM Tris-HCI solution. In a typical
experiment, CAT solution (2.0x10™ M) was placed in the 1.439 cm® sample cell of the
calorimeter and IAA solution (2.5x10* M) was loaded into the injection syringe. [AA
was titrated into the sample cell as a sequence of 25 injections of 250 pl aliquots. The
time delay between successive injections was 3 min. The contents of the sample cell
were stirred throughout the experiment at 307 rpm to ensure thorough mixing. Raw
data were obtained as a plot of heat (uJ) against injection number. Control
experiments included the titration of 2.5x 10 M IAA into buffer, buffer into CAT and
buffer into buffer. The last two controls resulted in small and equal enthalpy changes
for each successive injection of buffer, and therefore, were not further considered in
the data analysis. Corrected data refer to experimental data after subtraction of the

IAA into buffer control data. The first injection was ignored in the final data analysis.
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Integration of the peaks corresponding to the injections and correction for the baseline
were carried out using Origin® scientific plotting software provided by the

manufacturer. All measurements were repeated three times.

1. 2. CAT activity assay and inhibition study
CAT activity was determined by detecting H,O, consumption according to the
procedure by Beers and Sizer '. In a total volume of 3 mL sample, 1.0 x107 M of
CAT was incubated together with 0.018 M H,0O, and different concentrations of IAA
in 50 mM Tris-HCI buffer (pH 7.4). The absorbance of the reaction mixture at 240 nm
was recorded for 1 min every 10 sec. One unit of CAT activity is defined as the
amount of enzyme that decomposes 1.0 mMol H,O, per min. Controls incubated
without TIAA were also included and the results were expressed as the relative

percentage of activity in respect to the control.
For inhibition studies, a matrix of substrate (H,O,) between 0.005 and 0.03 M

and different concentrations of inhibitor (IAA) was generated. Values of the
absorbance of H,O, (AH20 ) were determined after short reaction times in triplicate at
each H,O; concentration. The Lineweaver-Burk plot of 1/ AT against 1/[H,0,] was

used to identify the inhibition type®.

2. Discussion

Isothermal titration calorimetry (ITC) is a technique used to measure the heat
exchange associated with molecular interactions at constant temperature, most often
as a direct method for finding thermodynamic parameters associated with complex
formation®. It could provide thermodynamic profile, including binding
affinity/association constant (K) and stoichiometry (n) * A representative calorimetric
titration profile of titration of CAT with IAA at pH 7.4 and 298 K is shown in Fig. S1.
Each peak in the binding isotherm (see Fig. S1, panel A) represents a single injection
of the IAA into the CAT solution. Panel b of the figure shows the plot of the amount

of heat liberated per injection as a function of the molar ratio of the IAA to CAT. The
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stoichiometry (n), equilibrium bindingconstant (K) can be analyzed by fitting the data
to various interaction models in the Origin® scientific plotting software. Fig. S1 B
shows that exothermic heats accompanied the binding of IAA to CAT. The data
clearly demonstrate that one IAA binds to one CAT. The equilibrium binding constant
K was 1.51x10° £ 1.1x10° L-mol". The binding constant K and stoichiometry n were
in agreement with those obtained by fluorescence methods combined with PARAFAC.
The results indicate that the EEM combined with PARAFAC analysis method is

suitable for studying the overlapped fluorescence system.
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Fig. S1 ITC raw data for the titration of 2.5x10™ M IAA into 2.0x10°M CAT in 50
mM Tris, pH 7.4. (A) the baseline-corrected raw data; (b) the peak-integrated,

concentration normalized heats of reaction versus the molar ratio of IAA per CAT.

The effect of IAA on the activity of CAT was also studied in this work. Fig. S2
A shows the alterations in enzymatic activity of CAT as a function of [AA
concentration. The activity of CAT decreases with increasing amount of IAA in vitro
under physical conditions, which suggests the toxicity of TAA to CAT. The
double-reciprocal (also known as the Lineweaver-Burk) plot was used to study the
inhibition type. Fig. S2 B shows a series of lines converging on the same point on the
X while the Y-intercept of the plots increases with the increase of IAA concentration.
For Lineweaver-Burk plot, the slope of the resulting line is Ky/Vmax, the y-intercept
is 1/Vmax, and the x-intercept is -1/Ky. The inhibition of CAT by IAA causes a

decrease in Vyx value while Ky is unaffected. The hallmarks of noncompetitive
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inhibition are an unchanging Michaelis constant ( K,, ) and a decrease of the

maximum velocity (Vmex) when the inhibitor is present °. So IAA acts as a
noncompetitive inhibitor by binding to CAT. It binds to CAT at a location other than
the active site. The K, calculated from the x-intercept of Fig. S2 B is 74.85 mM,

which is close to the reported value of 69.96 mM °.
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Fig. S2 (A) Changes of CAT activity with the increase of the concentration of IAA.
Conditions : 3 ml assay solution containing 50 mM Tris-HCI buffer (pH 7.4), 18 mM
of H,O,, 0.1 uM of CAT and different concentrations of TAA at 298 K. (B)
Double-reciprocal Lineweaver—Burk plot. Results are meantS.D. of three
independent experiments. (a) 0.1 uM CAT; (b) 0.1 uM CAT+ 2.0 uM IAA; (¢) 0.1
uM BLC+ 8.0 uM IAA. The data are collected at pH 7.4, 298 K.
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