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Annexure — S1
Synthesis of SAILs

Dissolve an equimolar amount of choline chloride and anionic salts (sodium lauroyl sarcosinate,
sodium dodecylsulfate or sodium deoxycholate) to sufficient amount methanol (AR grade) in
two different round bottom flasks (RBF). Mix the two solutions and stir the solution for 6h at 45
°C. Cool the solution to room temperature and evaporate methanol using rotary evaporator. To
the obtained compound, put chloroform (AR grade) and stir the solution for 15 minutes. Allow
the salt (NaCl) to settle and filter using Whatman filter paper. Dry the filtrate using rotary
evaporator. Repeat the last step twice and collect the product. The obtained SAILs were dried
under vacuum for 24 hours.

Annexure — S2
Cellulase Activity

Dinitrosalicylic acid (DNS) suger assay test employing sodium carboxymethyl cellulose (Na
CMC) was used to investigate the activity of cellulase in the aqueous solution of choline-based
SAILs. The method used to prepare DNS reagent has been described in the literature elsewhere.!
Cellulase in the different SAIL solutions (133 pl) and 1 % (w/v%) Na CMC (1200 pl) solutions
was incubated at 45 °C for 20 minutes and then 266 ul of DNS reagent was added. The obtained
solution was heated at 90 °C for 5 minutes on a water bath. The color of the solution changed to
deep red owing to the reduction of nitro group of DNS to the amino group by the action of sugar
produced during hydrolysis of Na CMC. This color was stabilized by adding 133 pl of 40%
Rochelle salt and the solutions were cooled to room temperature. Then the absorbance at 546 nm
was recorded and the concentration of sugar formed was calculated by making use of the
standard calibration curve obtained using different concentrations of glucose obtained via DNS
analysis. Mathematically, the activity of cellulase was calculated using the equation:?
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where EA is enzyme activity, ¢ and M are the concentration and molecular weight of sugar,
respectively, t is the incubation time and V is the volume of the enzyme used.

Annexure — S3

Equations used to calculate effectiveness of surface tension reduction (HcmC) and maximum

surface adsorption (Tmax).
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Annexure — S4

Fitting models used to interpret SANS experimental data.

In SANS, the intensity of the scattered neutrons measured as a function of Q (magnitude of wave
vector transfer) is proportional to the coherent differential scattering cross-section per unit

volume (dZ/dQQ). For a system of monodispersed particles dispersed in a medium, it can be given
by
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where n is the number density and V' is particle volume. p, and p; are scattering length densities
of particles and solvent, respectively. P(Q) is intraparticle structure factor, which depends on the
structural parameters (shape, size and size distribution) of the scatterers. S(Q) is interparticle
structure factor which is related to the inter-particle interactions and can be approximated to
unity for dilute samples. B is a constant term representing incoherent background and decides the
scattering at the highest Q value.

The P(Q) of ellipsoidal particle can be written as:
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where in this




where a and b represent the semimajor and semi minor axes for prolate ellipsoid shape, x is the
cosine of the angle between the direction of major axis and wave vector transfer Q.

The polydispersity in the size distribution of particles is incorporated using the following

integration
dZz dXz
5@ =] (Q.R)f(R)dR+B .

where f(R) is the size distribution of the vesicles and usually accounted by a log-normal

distribution as given by

2
1 1 R
R)=———exp| — In— ,
S(R) Sore P 202( Rmdj

where R,.; is the median value and o is the standard deviation (polydispersity) of the

distribution. The mean radius (R,,) is given by R,, = R,,.q exp(c?/2).

Annexure — S5

Different parts Cellulase complex

Cellulase in actual is a cellulase complex, which includes three different enzymes: (i) endo-
glucanase, (i1) exo-glucanase and (iii) f-glucosidase responsible for the complete breakdown of
cellulose into glucose.? The endo-glucanase causes random hydrolysis of S-1,4-glucosidic bonds
of cellulose resulting in relatively smaller chains of cellulose with enhanced solubility, which
undergoes rapid hydrolysis. The repeated action of endo-glucanase yields cellobiose and
cellotriose as the final product. The exo-glucanase produce cellobiose as major product whereas
the multiple hydrolysis of cellulose through non-reducing ends of exo-glucanse also yields
glucose molecules. The main structural difference between exo- and endo-glucanase is the

morphology of their active sites. Active site of endo-glucanase have tunnel like morphology,



whereas exo-glucanase have open cleft-like active site owing to the absence of loops covering
the carboxyl terminal of p-barrel. Third enzyme i.e., fS-glucosidase is responsible for the
conversion of cellobiose and short chain oligo-glucosides into glucose. The enzymes of cellulase

complex work in conjunction with each other and there exists a synergism between them which

cause high rate of hydrolysis of cellulose.
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Figure S1: 'H-NMR spectra of [Cho][Sar]
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Figure S2: 'H-NMR spectra of [Cho][DS]
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Figure S3: 'H-NMR spectra of [Cho][Doc]
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Figure S4 (A-C): 2D RDG filled plot for (A) [Cho][Sar], (B) [Cho][DS] and (C) [Cho][Doc].
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Figure S5: NCI iso-surfaces visualization for the SAILs under investigation.
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Figure S6: Visualization of HOMO-LUMO for Choline based SAILs along with the band gap.
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Figure S7 (A-C): Differential power plots for (A) [Cho][Sar], (B) [Cho][DS] and (C)
[Cho][Doc].
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Figure S8: Relative activity of cellulase in aqueous solution of Choline chloride at
concentrations equal to below (0.5) and above (2) cmc of different choline-based SAILs under

investigation as compared to that observed in buffer.

Table S1: Various physicochemical parameters of choline-based SAILs calculated from DFT

calculations.
Physiochemical [Cho][Sar] [Cho][DS] [Cho][Doc]
Parameters
Chemical potential (p) -0.12 -0.14 -0.11
Electronegativity () 0.12 0.14 0.11
Chemical hardness (n) -0.12 -0.14 -0.11
Softness (S) -4.17 -3.57 -4.54
Global electrophilicity 0.50 0.5 0.50
index (®)
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