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interface.

Gustavo A. Monti?*, R. Dario Falcone!, Fernando Moyano'* N. Mariano Correa!

I Instituto para el Desarrollo Agroindustrial y de la Salud, IDAS, (CONICET-UNRC.),
Departamento de Quimica, Universidad Nacional de Rio Cuarto, Rio Cuarto, Argentina.

2 Instituto de Investigaciones en Tecnologias Energéticas y Materiales Avanzados, IITEMA,
(CONICET-UNRC), Departamento de Tecnologia Quimica, Universidad Nacional de Rio

Cuarto, Rio Cuarto, Argentina.

* Corresponding-Authors:  Dr. Gustavo. A. Monti. e-mail: gmonti@exa.unrc.edu.ar

Dr. Fernando Moyano. e-mail: fmoyano@exa.unrc.edu.ar


mailto:gsilbestri@uns.edu.ar

1.0

0.8

0.6

0.4

0.2

Normalized intensity

0.0

300 320 340 360 380 400
A(nm)
Figure S1. Emission spectra of AP in different media. pH=10 (black), 8M urea aqueous solution (red),

ML/AOT/water RMs at Wy=10 and, pH=10 (blue), IPM/AOT/water RMs at Wy=10, pH=10 (pink).
[AOT]=0.1 M. [AP] = 1x10"7M. [1-NP] = 5x107° M. A.=280 nm.
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Figure S2. UV-vis spectra for 1-NP hydrolysis catalyzed by AP at different times in different RMs at
We=10, pH=10, and T= 35°C. a) ML/AOT/water RMs. [1-NP] = 1.5x10* M; b) IPM/AOT/water RMs
[1-NP] =2x10* M. [AOT] = 0.1 M. [AP] = 1x10" M.
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Figure S3. Representative absorbance profiles (Ayn,—=273nm) as a function of time for the 1-NP
hydrolysis catalyzed by AP in RMs of ML/AOT/water at different W, pH=10, and T=35°C. Initial rate
of reaction corresponding to the disappearance of the substrate (1-NP). [AOT] = 0.1 M. [AP] = 1x107
M. [1-NP] = 1.5x10* M.
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Figure S4. UV-vis spectra for the 1-NP hydrolysis catalyzed by AP in water (pH=7) at T=35 °C. Spectra

were acquired every 30 seconds, for 1000 seconds. Insert: Absorbance values (A,x=285 nm) of 1-NP in

water at different times. [I-NP] = 1x10*M. [AP] = 1x107 M.



Experimental Section
Materials and methods

Methyl laurate (>98% purity), isopropyl myristate (>98% purity), sodium 1-naphthyl
phosphate (>98% purity), and alkaline phosphatase (AP) from bovine intestinal mucosa
(lyophilized powder 160 kDa) were purchased from Sigma-Aldrich and used as received. The
surfactant AOT, from Sigma (>99% purity), was dried at reduced pressure before use. Milli-Q

(Millipore) equipment was used to obtain ultrapure water.

The pH of the bulk water solution has been maintained at 10 using a 10 mM sodium
carbonate/sodium hydrogen carbonate (Na,CO3;-NaHCO;) buffer solution, pH=10. This pH
value was found to be optimal for this enzymatic reaction in homogeneous media. In the RM
media, it is known that the pH cannot be measured inside the polar core of the aggregate.! In
this sense, the value of the pH inside the polar core is referred to the homogeneous buffer

solution.

Preparation of micellar systems
The methyl laurate/AOT/buffer and isopropyl myristate/AOT/buffer RMs were
prepared by mass and volumetric dilution. To obtain optically clear solutions, they were placed

in an ultrasonic bath and the water amount was added using a calibrated microsyringe.

Reaction in water and RMs

In a homogeneous medium, in a thermostated cell at 35°+ 0.1°C that contained the AP in
buffer pH = 10, the enzymatic reaction was initiated by adding different uL of the sodium 1-
naphthyl phosphate stock solution to that 2 ml of buffer solution have the desired concentrations
of substrate and AP. The concentrations of sodium 1-naphthyl phosphate and AP in the reaction
media were around 2x10- M - 3x104M and 1x10-7 M, respectively.

For the experiments performed in RMs, a solution was prepared containing 1-naphthyl
phosphate in RMs of AOT dissolved in methyl laurate or isopropyl myristate, as appropriate,
and another RM solution with AP at the same W,. The enzymatic reaction was initiated by

mixing the two AOT RM systems by magnetic stirring in a cell thermostated at 35°.

Kinetics procedure and Michaelis-Menten model

The enzymatic hydrolysis was followed by measuring the decrease in the maximum
absorption band of the sodium 1-naphthyl phosphate substrate in each system, Aj.o= 285 nm
(e=4381 M em!), Myp=273 nm (¢=2764 M! cm™), Apy=273 nm (¢=3474 M- cm™"). Kinetic

measurements were carried out in a quartz cell with a volume of 3ml and 1cm path length and



spectra were recorded using a UV-vis spectrophotometer (HP / Agilent 8453), with a
thermostatic cell at 35+0.1 °C.

The substrate and AP are hydrophilic compounds that do not partition with the external
nonpolar solvent. In this way, they are completely incorporated into the aqueous pool in RM of
ML/AOT/buffer and IPM/AOT/buffer, respectively. Therefore, the hydrolysis catalyzed by AP

follows the Michaelis-Menten model 23, represented in the Equation S1:
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Where E, S, E-S, and P represent the enzyme, substrate, enzyme-substrate complex, and
product, respectively. Applying the steady-state approximation to E-S, the rate law given in
Equation S2 is obtained:

Yo . kcat[s]
[E] Ky +[S]

(82)
Where vy is the initial reaction rate (M s!), [E] and [S] are the analytical enzyme and

substrate concentration, respectively, k., is the catalytic rate constant, and Ky (M) is the

Michaelis constant defined by Equation S3:
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The maximum absorbance (A= 285 nm, Ay or ipv= 273 nm) as a function of time was
recorded and the initial rate (vO) was obtained from the slope of [ 1-naphthyl phosphate] vs time

profiles considering the initial stage of the reaction (Figure S4). Then, the values of Yo plotted
as a function of substrate concentration. Then, a fit was made according to equation S2 to obtain
the values of k. and Ky The hydrolysis of 1-naphthyl phosphate and consequently the
formation of 1-naphtholate depended linearly on the reaction time during the first 30 minutes
of reaction. The pooled standard deviation of the kinetic data, by using different samples, was

less than 5%.

Emission spectroscopy experiments

The stability of the enzyme was evaluated by emission experiments. Emission spectra were
recorded using a Horiba Fluoromax 4 spectrofluorometer with a thermostatic cell at 3540.1

Emission spectra were measured with a volume of 3ml and 1cm path length, from 2 ml of AP



solution in homogeneous medium (buffer) and confined medium (RMs), respectively. The
enzyme was dissolved in 8M urea solution for complete denaturing. The excitation wavelength

was set at 280 nm, and the fluorescence emission spectra were scanned from 290 to 410 nm.
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