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S1. Chemicals
α-(-)-conidendrin (54297-10MG), enterodiole (45198-5MG-F), enterolactone (45199-5MG-F),
nordihydroguaiaretic acid (74540-1G), secoisolariciresinol (60372-5MG-F), and secoisolariciresinol
diglucoside (S0202-10MG) were purchased from Sigma-Aldrich Co. (St. Luis, USA).

S2. CA Activity Assay

The method is based on the fact that CA has esterase activity. Principle of method; pnitrophenylacetate (PNA) used as the substrate of the carbonic anhydrase enzyme hydrolysed pnitrophenolate, which had maximum absorbance at 348 nm. The reaction mechanism is as follows [1].
After the reaction medium was prepared using a 1 mL quartz cuvette, the difference between the
absorbance value at 348 nm at 25 ° C and the absorbance value at the zero second and at end of the
third minutes was taken. The IC50 values were obtained from activity (%) towards lignan molecules
concentration plots [2-3]. In this study were studied five different concentration ranges for the PNA
used as the substrate. Then, to determine the Ki values of the CA isoenzymes were used three different
concentration ranges of each lignan molecule. The Ki values also represent a numerical value of the
affinity of the lignan molecules to both isoenzymes. After all, a Lineweaver-Burk chart was drawn for
the inhibitors [4].
The Bradford method was used for the quantitative determination of the protein [5]. This method
is based on the protein binding of Coomassie Brilliant Blue G-250. The complex formed by the
interaction of the luminescent material and the protein shows the maximum absorbance at 595 nm [6].
Bovine serum albumin was used also as standard for this assay [7].
After purification of hCA I, and II isoenzymes, the purity of the enzymes was checked by Sodium
dodecyl sulphate polyacrylamide gel electrophoresis (SDS-PAGE), a method developed by Laemmli
[8] as described previously in details [9,10]. SDS-PAGE technique was used after purification of the
CA isoenzymes was performed. To accomplish this process, to obtain a Minigel system (MiniPROTEAN Tetra System) was used a sorting gel containing acrylamide (10% and 3%) and SDS
(0.1%) [11]. Samples were stained with Coomassie Brilliant Blues R-250 after electrophoresis on a
20% separation gel [12].

S3. Cholinergic Enzymes Assay
To study the effects of lignan compounds on AChE / BChE enzymes was used the method
developed by Ellman et al. [13] as described in previous studies [14,15]. In this method, AChI and
BChI were used as substrates of the enzymes. For the measurement of both enzyme activities, 5,5'dithio-bis (2-nitro-benzoic) acid (DTNB, D8130-1G, Sigma-Aldrich, Sternheim, Germany) was used.
DTNB also provided for absorbance measurement at 412 nm by performing colour compound
formation.
In other words, 10 mL of sample solutions and 100 mL of buffer (Tris/HCl, 1 M, pH 8.0) are
mixed at different concentrations using deionized water. Then, 50 mL of AChE / BChE (5.3210-3 EU)
was added to the mixture medium and incubated at 25 °C for 10 minutes. After incubation, the
reaction was started by the addition of 50 mL DTNB (0.5 mM) and finally 50 mL AChI/BChI. The
enzymatic hydrolysis of AChI / BChI results in the formation of thiocholine. The resulting thiocholine
also attacks the DTNB nucleophilically and the reaction is spectrophotometrically calculated by virtue
of the formation of the 5-thio-2-nitrobenzoate anion, which is yellow in colour and absorbs at 412 nm.
The IC50 values were acquired from activity (%) towards lignan molecules concentration plots [16].
For establishing of Ki constants in the media with lignan molecules [17,18] using as inhibitor, the
varied ACh/BCh concentrations were used as substrates.
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S4. Figure S1. Hydrolysis mechanism of carbonic anhydrase using p-Nitrophenylacetate
(PNA) as substrate

S5. Figure S2. Hydrolysis mechanism of acetylcholinesterase anhydrase acetylcholine (ACh)
as substrate
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