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Abstract

Water presents interesting physical properties that can
trap energy in its unique molecular architecture. With
a major fraction of our cells being made of water, any
alterations in its attributes can influence biological re-
sponses within the cell, modulating biomolecular inter-
actions. The current study aims to bring into light a pro-
spective area of studying water as a definite molecular
probe to the energy fields largely spoken about in medi-
tative practices and the immense physiological benefits
known to occur. Over the last few years, scientific data
on the neurophysiological impact of meditation have
been accumulated from Magnetic Resonance Imaging
(MRI), based largely on the proton density and water dy-
namics in tissues. Alternatively, the ability of water mol-
ecules to absorb weak electromagnetic waves can partly
explain the observed modulations in brain frequencies
in electrophysiological studies. Since probing physiologi-
cal water requires invasive and far more complex techni-
cal expertise or machinery, we characterized bottled wa-
ters in close proximity to a long-term practitioner using
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Raman spectroscopy and solution-state nuclear magnetic
resonance (NMR). The modulations in the samples were
reflected in their effect on protein dynamics, implicated
in metabolic disorders. The in vitro biophysical data pre-
sented in this paper open up a vast area of research focus-
ing on water as a molecular link to the energy frequencies
originating from long-term meditative practices and the
associated moderation of biomolecular interactions. This
would provide essential empirical evidence on any direct
role of meditation and its manifold physiological effects.

Introduction

Water serves as a major component in all living things on
earth (Pratt et al., 2007; Jéquier and Constant, 2010; Kavou-
ras and Anastasiou, 2010). Water present in cells, at the
interface of proteins and nucleic acids, has been character-
ized as functionally distinct, with significant differences in
the biophysical attributes compared to bulk water in the
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liquid state (Cooke and Kuntz,1974; Cameron and Ful-
lerton, 2014; Ball, 2017; Geesink et al., 2020). Experimen-
tal characterization of such integrated water molecules
have indicated alterations with respect to the dynamics
and overall molecular architecture (Jungwirth, 2015). The
reorientation of the molecules can influence the biomo-
lecular functions of the associated proteins and nucleic
acids. Nevertheless, the physical properties and the
chemical organizational structure (Zhao et al., 2015; Brini
et al., 2017) of the different water clusters can serve as
the basis of much of our physiology as we understand it
today. In fact, the characterization of water diffusion is
the foundation step for modern imaging-based diagnos-
tic tools, including magnetic resonance imaging (MRI), for
investigating brain tissue architecture and integrity (Le Bi-
han and lima, 2015; Natali et al., 2019). The differences in
the dynamics of the water molecules at the biomolecular
interface can translate into the diffusion-driven displace-
ment of water molecules when subjected to the spatio-
temporal variations in the magnetic field generated by
gradient pulses used in diffusion MRI (Le Bihan, 2007;
Le Bihan and Johansen-Berg, 2012). The resultant data
based on the non-Gaussian diffusion observed for the al-
terations in the biologically integrated water molecules
have been used for the last few decades to provide es-
sential insight into the pathophysiology (Yablonskiy and
Sukstanskii, 2010; Le Bihan et al., 1986).

Based primarily on the assessment of the water dynam-
ics in biological tissues, MRI has evolved as an excellent
means to study the neurophysiological benefits of sev-
eral lifestyle practices, treatments, or efficient diagnoses.
Non-invasive functional MRI (fMRI) (Baron Short et al.,
2010; Boccia et al., 2015; Miyoshi et al., 2019), along with
electroencephalogram (EEG) data (Ferrarelli et al., 2013;
Ahani et al., 2014; Bowman et al., 2017; Braboszcz et al.,
2017; Cheong et al., 2018; Das et al., 2022) have provided
a unique understanding of the neural mechanisms of
meditation and its effect on decreased mind-wander-
ing (Hasenkamp et al., 2012; Brandmeyer and Delorme,
2021).

Despite the experimental evidence in the modulation of
brain function with meditation, the underlying mecha-
nism and molecular basis of the observed changes have
remained obscure. MRI research over the last few years
serves as the essential scientific basis for explaining the
immense therapeutic benefits of meditation. Reaching a
state of mindfulness (Fox et al., 2012; Tan et al., 2014) has
been proven to modulate the functioning of our brain,
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affecting neuronal connectivity and networking (Tang et
al., 2015; Yordanova et al., 2021). Recently it has been
shown to affect default-mode networking (DMN) (Jerath
and Crawford, 2015; Kucyi et al., 2016; Nair et al., 2018),
including the medial prefrontal cortex, posterior cingu-
late cortex, and the inferior parietal lobule of the brain
(Brewer et al., 2011).

Interestingly, these observations are further accompa-
nied by overall modulation of the brain emission fre-
quencies. The collected data indicate an overall shift
to more alpha (8-14 Hz) and theta frequencies (4-8 Hz)
(Cahn et al., 2010; Pritchett et al., 2015; Lee et al., 2018;
Rodriguez-Larios et al., 2020). While theta waves corre-
spond to a deep and relaxed attention state, alpha waves
define the wakeful state of being at rest. In fact, the wake-
ful resting state is also closely linked to the key neuronal
organization of the DMN (Bowman et al., 2017), and the
alpha frequency shares interdependence with the DMN
(Clancy et al., 2022). Furthermore, these effects are much
more pronounced in experienced meditation practitio-
ners, with short- and long-term neuronal changes (Lutz
etal., 2004; Rodriguez-Larios et al., 2020; Yordanova et al.,
2021). However, even short-term practitioners (five days)
have shown significant differences in their ability to focus
more and combat stress than the control groups (Tang et
al., 2007; Yang et al., 2019; Isbel et al., 2020).

These parallel alterations in neuronal networking and
the electrophysiological oscillations can serve as crucial
indicators for understanding the role played by water as
an intermediate molecular link between the practice of
meditation and the observed effects. Interestingly, stud-
ies have shown that electromagnetic fields interact with
water, perturbing the intermolecular hydrogen bonding
that has been proven to modulate the steps of water
crystallization (Zhao et al., 2015; Brini et al., 2017; Yin-
non, 2018). Based on the available literature, exposure
to definite electromagnetic frequencies can directly in-
fluence the ordering of the molecular structure of water
clusters (Zhao et al., 2015). This, in turn, can alternate the
ice nucleation and the ordering of the molecules to form
distinct crystal lattices. This is intriguing and particularly
relevantin the context of biological systems, as discussed
previously. Water has always been anomalous to sever-
al laws of physics and has fascinated scientists from all
fields and domains alike. Chemically, the water molecule
structure is interesting, and the molecular organization
has been studied and correlated with much of its physical
attributes.
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In the current study, our major aim was to determine if
water could serve as a probable intermediate probe to
any potential changes in the energy spectrum emanating
from long-term meditation practice. In the absence of a
definite molecular intermediate or a recognizing receptor
such as already known to recognize molecular vibrations
(Franco et al., 2011), our scientific reasoning has been sty-
mied.

Several emerging studies have now provided evidence
for the electromagnetic nature of the neuronal oscilla-
tions emitted by the brain that can be perceived (Bryuk-
hovetskiy et al., 2020; Idris, 2020). Even though the neuro-
nal oscillations are very wealk, it is plausible that the elec-
tromagnetic frequency emitted by the meditating brain
could affect the molecular organization of water. Since
probing physiological water requires invasive and com-
plex technical expertise or machinery, to put this concept
to testing, we designed this preliminary step in which we
used sealed bottles of water in close proximity to the en-
ergy realm of a long-term meditation practitioner with
an advanced stage of consciousness as he discoursed to
the masses in Himalayan Meditation camps. The physi-
cal properties of the water and the hydrogen network-
ing were characterized and compared with definite con-
trol sets using a combination of low and high-resolution
spectroscopic techniques. We see interesting changes in
the overall molecular clustering in the water samples ex-
posed to the meditative energy frequencies, affecting its
physiological role.

Materials and Methods
Materials: Water Samples

Bottled drinking water from three leading commercial
brands (hereafter referred as B1, B2, and B3) was used
during the course of the study (Table 7). The same batches
were used for all the performed experiments to maintain
uniformity of sample properties. Samples have been col-
lected from two meditation camps practicing “Samarpan”
(“letting go") meditation, specifically, Himalayan Medita-
tion being done under the supervision of a long-term
meditation practitioner, Shree Shivkrupanand Swami.
The first camp was held in 2020, conducted over a period
of eight days. All the samples in this earlier camp were
from brand B1. Separate new sealed bottles were used
each day during the eight-day-long meditation camp. The
sealed bottle kept in proximity to the long-term medita-
tion practitioner before being collected on Day 1 was la-
belled as B1D1. A different sealed bottle labelled as B1D2
was kept close to the meditator on Day 2 and collected,
and so on, for each of the eight days (B1D8 for the sample
collected on Day 8). The second was a single-day work-
shop, held in 2021 (Table 7). In either scenario, sealed
drinking water bottles were kept in close proximity (1-5
feet) to the long-term practitioner during the course of
the meditation workshop; these were labeled as the test
samples (B1iest B2testy B3test) @S Opposed to the controls
from corresponding brands that were not used during
the camps (B1 controlr B2controrr B3control)- Given that the same
brand and the control and test samples were manufac-
tured at close-by dates (Table 1), it is expected to be of the
same manufacturing quality as guaranteed by the brand
names. All samples were stored in similar conditions at
room temperature, away from any direct light source.

Year | Brand | Sample name | Batch Number | Manufacturing Date
2021 WO01PA08J20 08/10/2020 at 04:31 PM
B1 B1 control Also Also
WO01P021L20 21/12/2020 at 12:14 PM
B1 et WO01PA08)20 08/10/2020 at 04:31 PM
o B2 control 189 (AZ/VI) 08/07/2021 at 11:55 AM
B2iest 189 (AZ/VI) 08/07/2021 at 11:54 AM
- B3control F13A1E11 13/06/2021 at 09:46 AM
B3iest F13A1E11 13/06/2021 at 09:45 AM

Table 1. The different samples used for the characterization
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Alternatively, as control, we exposed B1 o tO varying
ultrasonic vibrational frequencies using a Cole Parmer
Ultrasonic Processor (lllinois USA) probe sonicator with
an operational frequency of 20 kHz. The amplitude was
varied from 35% (40% being the maximum limit for the
machine) to 15% applied at three different timeframes as
represented in Table 2.

Peptide and Protein Samples

Lyophilized synthetic peptide hIAPP was purchased from
Genscript Inc. USA. One mg peptide was weighed and
dissolved in 1000 pL 1,1,1,3,3,3-hexafluoro-2-propanol
(HFIP; Sigma-Aldrich, USA) and separated into 10 aliquots
with 0.1 mg peptide in each. The aliquots were lyophi-
lized and stored at -80°C before further use. Immediately
before experimentation, the sample was prepared in a
solution containing 20 mM phosphate buffer (pH 7.3) and
50 mM NaCl. The pH of the solution was adjusted using
HCI.

AB,4, was procured from Genscript Inc. USA (>95% pure).
The sample was dissolved in an ammonium solution and
divided equally to obtain 0.1 mg aliquots and lyophilized
and stored at -80°C for future use. For experiments, these
were solubilized using 20 mM phosphate buffer (pH 7.4)
containing 50 mM NacCl to obtain a final concentration of
0.3 mg/ml and sonicated for a few seconds.

The a-synuclein protein was expressed in transformed
E.coli BL21(DE3) cells grown in minimal media with or
without '>N-labelled ammonium chloride. Briefly, the
protein was purified using the ammonium sulfate precip-
itation after heat treatment. The precipitated sample was

lyophilized and stored. For experiments, the lyophilized
powder was dissolved in 20 mM phosphate buffer (pH
6.8), and dialyzed in the same buffer overnight before fil-
tering through a 100 kDa MWCO filtering unit (Centricon
YM-100, Millipore).

Methods

Raman’s Spectroscopy

The Raman measurements were carried out using a mi-
cro-Raman spectrometer (LabRAM HR, Jobin Yvon, USA)
equipped with a Peltier cooled CCD detector and three
different excitation sources viz. 488, 633 and 785 nm. The
data recorded with an integration time of 10 s were pro-
cessed and analyzed with Origin software. The spectra
were treated with a multipoint baseline correction. For
the hydrogen bond pattern, the 2600-4000 cm™ region
was considered (Sun, 2013; Sun and Guo, 2016). We ad-
opted peak picking for 5 peaks around 3043, 3211, 3408,
3537, and 3632 cm” that were selected for band fitting
(Sun and Zheng, 2009) corresponding to DAA-OH, DDAA-
OH, DA-OH, DDA-OH and free OH, respectively. Gaussian
shaped curve function was chosen for the fitting and a
range of 15-40 cm™ for bandwidth and + 5 cm™ window
was allowed for center. The best fitted results were then
compared. The area under the linked component curve
represented the extent of hydrogen bonds in the water
sample and the area under each curve represented the
fraction of the corresponding bond type (Supplementary
Fig. 1).

B1HL High 35% Long (45 s)
B1HM High 35% Medium (30 s)
B1Hs High 35% Short (10's)
B1ML Medium (25%) Long (45 s)

B1 B control B1MM Medium (25%) Medium (30 s)
B1MS Medium (25%) Short(10 s)
B1LL Low (15%) Long (45 s)
B1LM Low (15%) Medium (30 s)
B1LS Low (15%) Short (10 s)

Table 2. Ultrasonically vibrated water samples were used as control.
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Nuclear Magnetic Resonance (NMR) Spectroscopy
NMR with Water Samples

For the experiment, 600 pL of each water sample was tak-
enin 5 mm NMR tubes, and the proton resonances were
recorded with 128 scans and a recycle delay of 1.5 s. All
NMR experiments were carried out on a 500 MHz Bruker
Avance-lll spectrometer equipped with an RT probe and
processed using TopSpin™4.0.6.

To extract the transverse relaxation (T,), a concatenated
version of the CPMG pulse sequence was used with 8m
pulse blocks, where the block-time (T) for all the experi-
ments was set at 10 ms. The recycle delay was set at 35
s. A single scan was used for each relaxation experiment,
given the high signal-to-noise ratio for water. The experi-
ments were performed individually by varying the tem-
perature between 15°C, 25°C, 37°C, and 45°C. The peaks
were fitted with mixed Lorentzian and Gaussian func-
tions, where the fitting correlation parameter in each
case was nearly 0.999. As the signals were decaying mo-
no-exponentially with time according to equation 1, the
echo intensities were plotted against time in the Loga-
rithmic scale, and data were fitted with a simple straight-
line fitting function to obtain the corresponding T, values.
The form of the fitting function was:

M =M e (_t/TQ) equation (1)

where the M,, is the transverse component of the total
magnetization (M,) of the sample and T, is the charac-
teristic transverse relaxation time. Therefore, from the
fitting parameter, we extracted the T, s. The observed
T, s of water samples were normalized and then plotted
against temperature for control and test samples.

As it is evident, that T, shows a linear relationship with
temperature (Sierra-Martin et al., 2005), the plots were
fitted with a linear equation, [Y = mX + C], where m is the
slope of the straight line and C'is the intercept.

NMR with a-synuclein

The "H-">N heteromolecular NMR experiments were per-
formed with uniform "N-labelled low molecular weight
(LMW) protein on a 700 MHz Bruker Avance Il NMR spec-
trometer, equipped with an RT probe at 10°C to minimize
the aggregation dynamics within the experimental time
frame. The data files were processed using the nmrPipe
and nmrDraw data processing and analysis suites (http://
spin.niddk.nih.gov/NMRPipe/). The SPARKY software was
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used for further analysis of the spectra and intensity cal-
culations  (https://www.cgl.ucsf.edu/home/sparky). Al
the chemical shifts were indirectly referenced to Trimeth-
ylsilylpropanoic acid.

Thioflavin T Fluorescence Assay

The fluorescence measurements were obtained in a BMG
LABTECH POLARstar Omega spectrometer (Ortenberg,
Germany) in a 96-well black plate with 200 pL samples.
In this step, 25 pM of a-synuclein and 10 uyM of AB,4, and
hIAPP samples were prepared by dilution with the water
samples, both test and control sets (Table 7). The 1 mM
ThT dissolved in 20 mM phosphate buffer (pH 6.8, 0.01%
Sodium azide) was added at equimolar concentrations
with the test protein or peptide samples in each of the
200 pL volume samples. The samples were subjected to
shaking continuously for 6 min with 1 min intervals for
recording. The fluorescence reading was obtained with
an excitation and emission wavelength of 450 and 485
nm, respectively. Intensities at different time intervals
were obtained for each peptide and protein sample and
plotted to fit in a sigmoidal curve. The experiments were
repeated in triplicate for three independent experiments.

Toxicity Assay

Human neuroblastoma cells, SHSY5Y, were obtained
from the National Centre for Cell Science (NCCS, India)
and maintained in complete DMEM/F12 (1:1) media
(Gibco) supplemented with 12% FBS, 1 unit/ml penicillin-
streptomycin, 50 pg/mL gentamycin, and 2.5 pg/mL am-
photericin B at 37°C in a humidified 5% CO, incubator. All
the experiments were carried out at 60-70% confluency.

Cell viability was measured by analyzing reduction of
3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bro-
mide (MTT) into purple formazan by cellular mitochon-
drial enzyme. Briefly, 1x10* cells/well were seeded in a
96-well plate for 24 h. Cells were treated with a-synuclein
fibril (obtained after 10 days) at a final concentration
of 10 uM, prepared in (i) 20 mM Phosphate buffer, pH
6.8 (marked as wild type - WT) (ii) B1contron (i) Bliesy (iV)
B1LM and (v) BTHM. Data with fibrillar samples obtained
upon treatment with the control and treated water for
B2 and B3 were also obtained (not shown). The SHSY5Y
cells were also treated with different water samples with-
out a-synuclein fibril. After 24 h of treatment, MTT was
added to the wells at a final concentration of 0.5 mg/ml
and incubated at 37°C and 5% CO, humidified incuba-
tor for another 3.5 h. Then, 100 yL of dimethyl-sulfoxide
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(DMSO) was added to each well to dissolve the formazan
precipitate. The absorbance was taken at 570 nm using a
microplate reader and expressed as a percentage of the
control.

Results and Discussion

Probing the Physicochemical Properties
of Vibrated Water

Water is a polar covalent molecule with a single oxygen
bound to two hydrogen atoms resulting in a slight posi-
tive (6+) and negative charge (6-) on opposite ends (Fig.
1a) (Tsiper, 2005). This polarity forms intermolecular hy-
drogen bonds (Fig. 1b) associated with other molecules in
close proximity. In the liquid state, a single molecule of
water experiences dipole-dipole interactions with other
molecules in its proximity (Fig. 7b) (Kemp and Gordon,
2008). This, in turn, implies the prevalence of intermo-
lecular vibrations in liquid water (Curnutte and Bandekar,

ied O»\o ............

Figure 1. The physicochemical properties of the water
molecule. (a) A single water molecule presents with
two hydrogen atoms associated with a more electro-
negative oxygen atom, resulting in a covalent associa-
tion resulting in polarity. (b) This polarity results in
intermolecular dipolar interactions in the form of hy-
drogen bonds in a cluster of water molecules. (c) The
intermolecular hydrogen bonding adds to the molecu-
lar rotations in stretching and bending apart from the
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u !DAA OH
DA-OH p

1972). Furthermore, the rotational transitions in the liquid
phase are influenced by the dipole movements changing
in the direction of the movement of the oxygen atoms
(Fig. 1c); these intra- and intermolecular vibrations are
amplified owing to the hydrogen atoms that are lighter
of the two.

Hydrogen bonds in the liquid state can restrict molecular
rotations allowing only oscillatory movements. The corre-
sponding scattering spectrum from Raman spectroscopy
can provide essential insight into the nature of hydrogen
bonding and the vibrational bands in liquid water (De
Ninno et al., 2013; Hu et al, 2017). It provides detailed
information about chemical structure and molecular in-
teractions based upon the interaction of light with the
chemical bonds within the water sample (Kitadai et al.,
2014; Hu et al., 2017). The scattering corresponding to a
specific wavenumber can, thus, be used to characterize
any modulations of the molecular organization under the
influence of any higher or lower frequency components
(Bouteiller and Perchard, 2004). Variations in the envi-

Molecular Vibrations in water

AT

Oscillations along X, Y and Z axes

io v?ee OH
DA OH

A
2

oscillations, directly linked to the oxygen molecule.

(d) In the liquid state, the single water molecule can
interact with the nearby atoms and can form separate
fractions, depending on the number of donated or
accepted hydrogen molecules; the four possibilities
include DA-OH, DDAA-OH, DAA-OH, and DDA-OH. A
small fraction can represent singly associated or very
weakly associated molecules, marked as free OH for
ease of perception.
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DAA-OH DDAA-OH DA-OH DDA-OH Free OH
3043 cm 3211 cm’ 3408 cm™ 3537 cm" 3632 cm
Peak Peak Peak Peak Peak Area
Area % Area % Area % Area %
Center Center Center Center Center %
——
Blcontro | 3040 3 3212 31 3411 ,’ 55 4| 3542 8 3635 3
Bltest 3045 2 3211 29 3411 : 61 | 3541 6 3630 2
E B2:ontrot | 3038 2 3208 31 3411 : 56 | 3542 8 3637 3
§ B2es: | 3045 3 3208 29 3413 : 60 || 3537 3 3632 5
B3cortol | 3044 2 3213 32 3410 : 53 ; 3540 10 3632 3
B3test 3042 2 3212 33 3411 [\ _54 | 3539 7 3631 4
S

Table 3. Raman Spectral analyses with the three drinking water brands (B1, B2, and B3) were tested in the
present study. The data shows a definite increase in the area percentage corresponding to the DA fraction.

(a)
-@- DAA-CH
-@- DDAA-OH
60 |-l DA-OH
| @~ DDA-OH
-l Free OH
A Free OH
F . -O- DAA-OH
DDAA-OH
50 DA-OH & 3 DA-OH
DDA-CH
Free OH
-@- DAA-OH
| @~ DDAA-OH
40- O _g- DA-OH
-@- DDA-CH
DDAA-OH - Free OH
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Figure 2. Modulation of the hydrogen bonding characterized using Raman’s Spectroscopy. (a) Varying
percentage of the total area of the individual peaks compared to the total water (values represented in
Table 3) in control and the test samples show differences in the molecular ordering. (b) The ratio of the
total area of the two major fractions of the water samples, DA-OH and DDAA-OH, suggest a shift toward
a weak hydrogen-bonded environment. Since no significant change is apparent for the more tightly
bound DDAA-OH, the ratio suggests a shift towards a more ordered sample space as opposed to high-
energy intermolecular H-bonding.
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ronment around each water molecule in the liquid state
give rise to considerable line broadening with vibrational
frequency shifts. The strength of the hydrogen bonding
depends on the cooperative/anti-cooperative nature of
the surrounding hydrogen bonds with the strongest hy-
drogen bonds giving the lower vibrational frequencies.

The Raman-OH stretching vibration between the spectral
range of 3034-3800 cm™ corresponds to the four hydro-
gen-bonded environments that may exist around one
water molecule in the clusters (Choe et al.,, 2016). These
are the tetrahedral hydrogen bonding (DDAA), the dou-
ble donor-single acceptor hydrogen bonding (DDA), the
single donor-double acceptor hydrogen bonding (DAA),
and free OH (Fig. 1d) (Sun, 2013; Sun and Guo, 2016).
However, the immense possibilities for each individual
molecule to deviate in the liquid environment results in
intrinsic disorder in the individual atoms.

In the present study, Gaussian functions centered at
3043, 3211, 3408, 3537, and 3632 cm™ were assigned
for the subsequent curve fitting operation for the spec-
tral range of water into individual peaks in accordance
with previous literature (Table 3 and Supplementary Fig. 1)
(Sun and Zheng, 2009; Sun and Guo, 2016). The peak cen-
tered at around 3632 cm™ represents the superposition
of DDA-OH and free-OH peaks (Table 3 and Supplementary
Table 1). Since DDA hydrogen bonds have small binding
energy and longer bond lengths than other hydrogen
bonds (DAA, DDAA, and DA) and free-OH has no hydro-
gen bonds, this peak around 3600 cm™ represents vibra-
tion of the weakly hydrogen-bound water (Mizuse et al.,
2007). Figure 2a shows the percent fraction of the DDAA,
DA, DAA, and free-OH with respect to the total water con-
tent. The two significant vibrations are assigned to the
double donor-acceptor (DDAA) or single donor-acceptor
(DA) molecules with more than 90% of the total fraction.

The free-OH and DAA-bound water peaks, on the other
hand, are less than 10%. When the control water (B1.
ol B2controlr @NA B3onwrol) IS compared to the water that
received the meditative energies (B1 est, B2testy aNd B3est),
we see subtle changes in the individual peaks. Neverthe-
less, the data confirm that the treated water undergoes
modulation with respect to the intermolecular hydrogen
bonds, and hence the free -OH (H,0) has abounded.

While we see an overall increase in the DA fraction in all
the treated sample sets, no apparent changes were ob-
served for the fraction of the DDAA-OH peak or the most
tightly bound DAA-OH peaks. This results in a higher DA/
DDAA ratio calculated for the test samples, as repre-
sented in Figure 2b. This indicates more ordering of the
molecules in the weak hydrogen-bonded environment.
Further, interestingly, the B1est, B2tesy and B3es: SaMples
show a very slight shift in intensity to a lower frequency
field than the B1 gnolr B2contror @Nd B3conirol S@Mples for
the strongly bound DDAA corroborating partly strength-
ened hydrogen bonding upon exposure to the medita-
tive vibrations. This is true, both at 488 nm and 633 nm
(Table 3 and Supplementary Table 1). A similar trend was
observed for all the spectra obtained for the samples
collected during the eight-day camp. Table 4 shows the
comparison between the samples from brand 1, B1,.
wolr Bliesy the sample collected on day 1 and day 8 of the
eight-day camp, i.e., B1D1 and B1D8. The data shows a
shift of the stretch vibrations toward the lower frequency
for all the peaks, including DDAA, DA, DDA, and the free
OH. This, however, is very slight for any conclusive analy-
ses. Nevertheless, this corroborates with the increased
dipoles and hence strengthened hydrogen bonding. In
fact, the Raman Spectra in liquid water are complex over-
laps of vibrational overtones and oscillatory movements
upon hydrogen bond formations (restricted rotations)
(Hu et al., 2017). Thus, despite the observed shift in the

DAA-OH DDAA-OH DA-OH DDA-OH Free OH
3043 cm'” 3211 cm’ 3408 cm™' 3537 cm™’ 3632 cm’
Peak Area Peak Area Peak Area Peak Area Peak Area

Center % Center % Center % Center % Center %
B1control 3040 3 3212 31 3411 55 3542 8 3635 3
Bltest 3045 2 3211 29 3411 61 3541 6 3630 2
B1D1 3041 2 3229 41 3419 42 3543 10 3631 5
B1D8 3045 2 3213 33 3414 55 3546 6 3632 4

Table 4. Raman Spectral analyses of the B1 samples; control and the test samples from two separate camps.
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center of the peaks for all the test samples, we do not
see a definite trend in the overall percentage of area for
these samples. This restricts a clear interpretation of the
exact nature of the molecular change-induced due to ex-
posure to the external frequencies.

Interestingly when we probe the ultrasonically vibrated
water samples, we see a definite hypsochromic shift for
all the samples compared to the control sample, B1 ol
(Table 5). The most striking difference was observed in
the total percentage of the area for the DDAA tightly
bonded fraction as opposed to the DA-OH (Table 5). While
the single-donor-acceptor fraction shows an ~80% reduc-
tion in the percentage, the DDAA-OH shows a more than
100% increase for all the ultrasonically vibrated samples,
irrespective of the treatment amplitude or the duration
for which it was exposed. This allows us to conclusively
comment on the subtle nature of changes induced by
the exposure of the samples to the meditational energy
frequencies. While we treat the water in the controlled
environment for the ultrasonically vibrated water frac-
tions and can easily corroborate to any molecular cluster-
ing effect, with the meditative frequencies, we can only
comment on the apparent modulations of the hydrogen
bonding.

Breaking the intermolecular hydrogen bonds can indi-
cate two probable outcomes: (i) increased number of
molecules in the free fractions with an increased disorder
in the atomic arrangement, and (ii) re-arrangement of the
bonds from the tetrahedral geometry to a much more lin-
ear fraction with modulated physical properties. The fact

that the most tightly bound fractions of the molecules re-
mained unaltered upon being treated with an increase
in the fraction of the weakly bound atoms (increase in
the DA/DDAA ratio), the latter explanation appeared to
be more plausible. Alternatively, the hydrogen bonding
in the test samples being much more stable (red-shifted
profile), suggests more ordering in the molecular clusters
than in the ultrasonically vibrated water samples. This
prompted us to extend our studies into employing the
principles of nuclear magnetic resonance (NMR) to probe
the associated dynamics underlying the rate of diffusion
due to molecular ordering.

Characterizing the Intermolecular
Hydrogen Bonding

Transverse relaxation time (T,) corresponding to the 'H
nuclei for water samples in solution-state NMR spec-
troscopy can serve as a sensitive probe for studying the
associated dynamics (Grunin et al., 2013). The nature of
intermolecular cross-talks due to moderated hydrogen
bonding can serve as centers that affect the inter-pro-
ton exchange, speeding up relaxation and reducing the
spin-spin relaxation time (Mallamace et al., 2016). This
prompted us to use NMR to complement the Raman'’s
spectral analysis and provide some insight into the dy-
namics at atomic resolution.

We recorded T,rates for all B1, B2, and B3 water samples.
Interestingly, at lower temperatures, i.e., 15°C and 25°C,
the T, values recorded for the three test samples are
smaller than the corresponding control. This, however,

DAA-OH DDAA-OH DA-OH DDA-OH Free OH

3043 cm™ 3211 cm 3408 cm™’ 3537 cm’! 3632 cm’
Peak Area Peak Area Peak Area Peak Area Peak Area
Center % Center % Center % Center % Center %
Bleonral | 3040 3 212 |7 31N, 411 |7 66| 3542 3635 3
B1HL 3039 2 3227 | 42 : 3418 44 : 3545 3630 4
B1HM 3043 2 3228 | 43 : 3418 42 : 3544 3629 4
B1HS 3043 1 3229 | 45 : 3419 41 : 3544 10 3629 3
B1LL 3043 1 3228 \ 44 : 3417 41 : 3544 10 3629 3
B1LM 3042 1 3228 1 45 : 3419 41 : 3543 10 3630 4
B1LS 3043 1 3229 | 45 | 3417 39 1 3544 12 3629 3
B1ML 3043 1 3231 | 46 : 3421 39 : 3544 10 3629 4
B1MM 3042 2 3229 | 44 : 3418 40 : 3544 10 3629 3
B1MS 3042 1 3231 \\ 47’ ,' 3418 \\ _"_37’,' 3544 12 3629 3

Table 5. Raman Spectral analyses for the ultrasonically vibrated water samples used for comparison to the
test samples, showing differences in the peak centers and the total area when compared to the total water.
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shows an opposite trend for the values obtained at higher
temperatures, i.e., at 37°C and 45°C (Table 6 and Supple-
mentary Table 2). As the time scale of rotational motion is
inversely proportional to relaxation time, it is evident that
water in test samples is slower than the control samples
at lower temperature regimes. However, the extent of in-
crement of T,, expressed as the percentage of change in
the relaxation rate, R, (1/T,), of test samples is greater
at a high-temperature regime than in the control (Sup-
plementary Table 2). Additionally, the linear fitting of the
temperatures versus normalized T, values manifested in
consistently higher slope magnitudes (m) in all the test
samples compared to the control samples (Supplemen-
tary Fig. 2 and Supplementary Table 3). Thus, qualitatively
and quantitatively, the data suggests that either at lower
temperatures and/or room temperature, the water mol-
ecules in the test samples are more structured, corrob-
orating the larger hydrogen bond networking than the
control samples. Furthermore, as temperature increases,
the extent of breaking the association between the wa-
ter molecules becomes larger in the case of test samples
than in the controls. Hence, the movement of the water
molecules in the test samples was faster than the control
in the higher temperature regime, resulting in the high-
er values of T,. This observation further reinstates that,
despite the sample’s overall stabilization due to a higher
number of hydrogen bonds in the treated sample, the
energy associated with the intermolecular interactions is
lower than the control set. This can be directly compared
to the observations obtained from Raman spectroscopic
data, wherein the total fraction of the most tightly bound
water fractions (DAA-OH and DDAA-OH) did not show any
remarkable change, despite the red-shifted stabilization
profile. The lower energy profile allows higher tempera-
tures to break the intermolecular association easily.

The T, versus temperature plot for different tests and the
control samples provided a straight line (Y= mX +C) inter-
secting the y axis. The intercept, C times T, at 15°C (low-
est value of data-set) for each set, was used to define the
motional time-scale of water molecules of that sample at
0°C. As the association is higher at the lower temperature
domains, it is expected that near 0°C the T, will be much
smaller for the test samples than the control, which is in
good agreement with our findings. Also, the extent of the
decrease of intercept-value in case of the test sample is
higher compared to the extent of increment of the slope
of the same. Thus, we could propose a new temperature-
dependent quantity or parameter, a(T) defined as:

a(T) = [¢/m]

i.e., the ratio of intercept (C) to slope (m) which is found
to be smaller for all the control samples than the cor-
responding test samples. Therefore, a is such a param-
eter that allows us to indirectly measure the ratio of the
strength of hydrogen bonds to the number of hydrogen
bonds within the water molecules at a given temperature.
The higher the value of a, the lower the number of hydro-
gen bonds and the higher is the energy, and vice-versa.
Among the samples tested, the observed difference was
most prominent for the B1 samples (Supplementary Fig. 2
and Supplementary Table 3).

equation (2)

A similar relaxation profile was obtained for the water
samples obtained from the eight-day-long camps (Day 1
to Day 8) tested at 25°C. All the samples exhibited higher
relaxation rates than the control water (B1nior) (Supple-
mentary Fig. 3). This data further confirms that the rate
(R,) of diffusion for vibrated water to be more restricted
due to the hydrogen bonding (Supplementary Table 4).

T=15°C T=25°C T=37 °C T=45 °C
Sample | Ta(s) | Error | Ra(s") [ Ta(s) | error Rz(s™) T2(s) | error Rz(s™) T2(s) | error Rz(s™)
B 1 control 1.374 | 0.004 0.728 | 2.249 | 0.012 0.445 | 2595 | 0.120 0.385 | 3.016 | 0.117 0.332
Btest 1.364 | 0.002 0.733 | 2.266 | 0.055 0.441 [ 2.627 | 0.009 0.381 [ 3.047 | 0.009 0.328
B2control 2.027 | 0.009 0.493 | 1.622 | 0.003 0.617 [ 2.055 | 0.003 0.487 [ 2.563 | 0.004 0.390
B2est 2.024 | 0.009 0.494 | 1.592 | 0.003 0.628 | 2.132 | 0.006 0.469 | 2.663 | 0.006 0.376
B3controi 2.324 | 0.006 0.430 | 2.819 | 0.006 0.355 [ 3.262 | 0.006 0.307 [ 3.487 | 0.006 0.287
B3iest 2.304 | 0.007 0.434 | 2.777 | 0.146 0.360 | 3.254 | 0.006 0.307 | 3.464 | 0.005 0.289

Table 6. The observed transverse relaxation time (T,) and rate (R2=1/T2) for the test and control samples from all
the three brands (B1, B2, and B3) as a function of varying the temperature shows the differences between the test

and the control samples.
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Effect of the Modulations in the
Pathophysiological Scenario

Modulation of the ordering of the hydrogen-bonded ar-
chitecture of the water molecules can induce nucleating
effects on protein amyloids (Chatani et al, 2014). We,
therefore, studied the effect of the treated water on the
amyloidogenic propensity of proteins and peptides re-
sponsible for progressive metabolic disorders. While the
amyloidogenic intrinsically disordered a-synuclein has
been extensively studied for Parkinson’s disease (Breydo
et al, 2012; Stefanis, 2012; Bhattacharyya et al., 2018),
the exact etiology continues to be debatable. The AB,q
peptide is yet another membrane-associated amyloid
that has been extensively studied and correlated to the
multifactorial Alzheimer's disease (Sgourakis et al., 2007;
Murphy and LeVine, 2010), the most prevalent neurode-
generative disorder. Alternatively, the human Islet poly-
peptide (hIAPP) has been conclusively identified to be re-

(i)

sponsible for Type Il diabetes, a growing silent epidemic
plaguing the world (Jaikaran and Clark, 2001; Marzban et
al., 2003; Soong et al., 2009). With growing evidence of the
therapeutic effect of meditation on such chronic disor-
ders, itis crucial to find a molecular basis to correlate the
practice of meditation to amyloidogenesis.

Accumulating evidence suggests that early modulation
of the specific structural motifs in the protein’s primary
structure can alter the amyloidogenic susceptibility (Bhat-
tacharyya et al., 2018). Water, an integral component of
biomolecular interactions, can play an intrinsic role in
these early dynamic events mediated through the hydra-
tion forces and hydrogen bonding (Levy and Onuchic,
2004). Our preliminary studies with the physiochemically
altered water on the amyloidogenic propensity aim to set
the stage for subsequent extension of the work to find
definite answers.

—_
()
—
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Figure 3. Physicochemical changes in the water samples modulate functional amyloidogenesis.
Aggregation kinetics of the three (a) hIAPP, (b) AB40 and (c) a-synuclein amyloidogenic systems
measured in the presence of the (i) B1, (ii) B2, and (iii) B3 water sample sets (control and test) as
observed from the fluorescence intensity upon ThT binding as a function of incubation time. The
experiments in triplicate for all the samples yielded qualitatively similar results. All the experiments
were performed in shaking condition and at 37°C.
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Tested Water Samples Modulate the Aggregation
Kinetics of Amyloidogenic Protein/Peptides

The fibrillation kinetics of the amyloidogenic AB,q, hIAPP,
and a-synuclein were studied using the Thioflavin T (ThT)
based fluorescence assay (Biancalana and Koide, 2010).
The three protein/peptide systems were studied in the
water samples (B1, B2, and B3, both control and test
sets). The ThT-based fluorescence assay (Fig. 3) with the
samples reveals a classical representative profile for nu-
cleation-dependent aggregation kinetics (Bhattacharyya
et al., 2018; Linse, 2019). The aggregation profiles for the
three protein/peptide systems are different from each
other, as studied extensively in the literature. However,
the kinetics in the presence of water, both the control
and the treated, represent a distinctly different profile
from the ones obtained in buffered sample conditions.
This is expected as the kinetics are largely influenced
by the sample conditions, including the pH and the salt
conditions. Nevertheless, a dramatic difference in the
aggregation profile in the presence of the controls was
observed, as opposed to the test samples for all three
protein/peptides. Interestingly, B1 and B2 show reduced
overall fibrillar species for all the three polypeptide ag-
gregates at saturation, whereas B3 manifests in a higher
fluorescence intensity corresponding to greater 3-sheet
containing fibrillar species under the influence of the
treated sample sets. This could be possible due to the
chemical nature of the water purification treatment that
this particular brand employs.

Striking differences were observed in the a-synuclein ag-
gregation profile for all three, B1, B2, and B3. As already
mentioned, the amyloidogenesis in the presence of wa-
ter manifests in much faster aggregation kinetics than
the previously reported data in the buffered solutions
(Bhattacharyya et al., 2018). Despite the rapid aggrega-
tion profile, the individual phases of the duration of the
nucleation-based aggregation kinetics are long enough
to observe the differences in the presence of the water
samples. This could be possible due to the chemical na-
ture of the water purification treatment that this particu-
lar brand employs.

Among the three brands, B1 induces maximum changes
in the observed a-synuclein amyloidogenesis. B1 ool it-
selfinduces a faster aggregation profile with a significant-
ly reduced lag phase and enters the exponential phase
as early as ~10 h of incubation, reaching saturation by
60 h. Further, interestingly, the B1. sample magnifies
the effect manifesting in even more rapid aggregation

WATER 13

kinetics with the log-phase beginning within the first 5 h
of incubation. The sample reaches saturation by ~15 h of
incubation, however, with a comparatively lower inten-
sity, corroborating qualitatively distinct fibrillar species
that are lower in content than the sample in the presence
of B1contro- This is reproduced qualitatively when similar
experiments were performed with the B1 water samples
from the eight-day-long camps. All the test water samples
from day 1 to day 8 (B1D1-B1D8) exposed to the medita-
tive frequencies showed overall faster aggregation kinet-
ics when compared to the B1nior-

On the other hand, B2 shows a slightly enhanced pro-
pensity for fibril formation, reaching the saturation pla-
teau at ~50 h of incubation. However, the maximum in-
tensity upon saturation is much lower in the presence
of B2 as opposed to B2 nuo-This is in sharp contrast
to the effect imparted by B3, which manifests in much
faster entry into the exponential phase than the B3 . uoi
reaching saturation at ~70h of incubation with greater
overall fluorescence intensity.

While this is a qualitative interpretation of the prelimi-
nary data obtained for amyloidogenic systems in the
presence of water, the exact physiological impact of the
modulated kinetics is elusive. Moreover, correlating the
amyloidogenic kinetics in a dilute buffer system can be
difficult; nevertheless, the observed differences between
the water samples, with the only difference being ex-
posure to the external frequencies emanating from the
elevated meditative state of a long-term practitioner, is
interesting.

a-synuclein Fibrillar Species Obtained in the
Presence of Water Samples Showed Different
Cytotoxicity Profile

There is substantial proof that a faster aggregation pro-
file correlates to a less cytotoxic population of amyloid
species. Interestingly, the matured a-synuclein fibrils ob-
tained in the presence of the treated B1 . water sample
showed a lower cytotoxic profile against the neuroblas-
toma SHSY5Y cells when compared to the fibrils formed
in the presence of Bl . This is intriguing as the WT
fibrillar form of the protein almost always presents with
a cytotoxic profile as represented in Figure 4. While the
B1ontrol treated samples show similar cytotoxicity to that
of the wild type (WT), fibrils formed in the presence of
B1iest Show ~31% increase in the cell viability. In fact, fi-
brils formed in the presence of B1 w0 Water exposed
to lower vibrational frequencies for medium duration
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(B1LM) show a comparable reduction in the cytotoxic
profile with ~30% increase in viable cells. The water sam-
ples themselves were non-toxic and had a similar effect

Cell viability (%)

N
()]

Figure 4. The treated water samples induce functional
changes in the protein conformers affecting the correspond-
ing cytotoxicity. SHSY5Y cells were treated with a-synuclein
fibril at a concentration of 10 yM dissolved in Phosphate buf-
fer (WT) and different water samples of B1ntro Bltes B1LM
and B1HM for 24 h. Cell viability was measured by MTT assay
under shaking condition. Values are represented as mean

+ SEM, n=3. Significance was analyzed using unpaired one-
tailed t-test for B1test and B1LM taking B1 onro @S control and
one-way ANNOVA in case of WT and B1 oo With respect to
Control. * p < 0.05, ** p<0.01.

on the overall cell viability (Supplementary Fig. 4). Thus,
the data suggest that exposure to frequencies modulates
the properties of water that directly affects the protein
dynamics- into functionally distinct conformers.

Incubation with Treated Water Samples Modulates
the Residual Backbone of a-synuclein

We employed high-resolution solution-state NMR to gain
atomic insight into the early chemical backbone structure
of a-synuclein in the presence of the water variants that
prompt the subsequent modulations in its amyloidogen-
ic propensity. Using real-time NMR experiments, we in-
vestigated the changes in the conformational landscape
of a-synuclein in the presence of B1 o @and Bl at a
very early stage of self-aggregation. The 'H-'>°N band-se-
lective excitation short transient (BEST) Transverse relax-
ation optimized spectroscopy (TROSY) spectra in either
sample were similar to the previously reported buffered
solution of the monomeric protein (Supplementary Fig. 5)
(Bhattacharyya et al., 2018). Interestingly, however, we
observed subtle changes in the protein’s backbone motif,
with progressive peak broadening observed as a func-
tion of incubation time. The intensity ratio (I/l;) between
the profiles obtained at 0 h (ly) and 8 h () of incubation
showed a broadened profile pertaining to the N-terminal
and the central hydrophobic stretch (Fig. 5 and Supple-
mentary Fig. 5).

1.10
1.05 A
1.00 A
SD
0.95 -
0.90 -
_._ B1|:nmml- 8h
0.85 1 _._ B1|em/ B1mntrol -8h
0 20 40 60 80 100 120 140
Residues

Figure 5. Rapid amyloidogenesis in the presence of the treated water samples stems from distinct
modulations of specific backbone motifs. The intensity ratios obtained for a-synuclein upon treatment
with the B1onwo @nd the Bl show residue-specific association in corroboration of the difference in the
aggregation kinetics. As opposed to the ratios obtained for the same samples at different time points
(grey and black profile), the ratio of Bl / B1.onirol (red profile) divulges the specific residues responsible
for the difference in the aggregation kinetics between the two samples. The running average taking 4
residues at a time shows a greater broadening of specific stretches from the N-terminal (residues 1-60,
shaded in grey) and the central hydrophobic region (61-95, shaded white) in the test samples.
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This can directly be correlated to the faster aggregation
propensity of the protein with the central hydrophobic
stretch and portions of the N-terminus serving as the fi-
brillation core of the protein (Bhattacharyya et al., 2018).
The observation corroborates the involvement of these
stretches in intermolecular interactions, manifesting in
greater spin-spin interactions and, hence, greater broad-
ening. Thus, itis plausible that the physiochemical chang-
es induced in the water sample can impart molecular in-
teractions with the protein counterpart, inducing a much
more aggregation-prone conformer. However, further
studies in situ are already underway and should provide
us with a better perspective.

Conclusions

The current study, though preliminary, provides essen-
tial molecular insight into water as a molecular blueprint
for the energy frequencies emanating from meditative
practices. Our results suggested that the water samples
kept in the proximity of a long-term meditation practitio-
ner showed a definite change in the hydrogen bonding
pattern and the molecular architecture of water. Interest-
ingly, all three brands used in the current study showed
similar trends in the pattern changes, despite the slight
differences in the mineral composition and ionic strength
as described by the respective companies in their prod-
uct details. Comparison with the controls (i.e., bottles not
exposed to the meditative proximity for each of the three
respective brands) enabled us to observe any change
in the treated sample sets, however subtle, that was in-
duced only by the effect of exposure to the meditative
energy field. The fact that the exposure to external en-
ergy fields can actually affect similar changes in the bond-
ing pattern was further validated from the second set of
test samples prepared using the same three brands (with
same batches) that were not exposed to the meditation
proximity but were exposed to the ultrasonic waves (with
varying intensities of vibrational frequency exposure).

In fact, the physicochemical changes in the sample dem-
onstrated the ability to cause specific modulations of
the aggregation kinetics of the tested amyloid peptides/
proteins, affecting distinct protein functional motifs. This
was an interesting finding, considering water to be a mo-
lecular “link” to the manifold physiological impacts of the
long-term meditation practice. However, future correla-
tion of the observed data to the changes in the physi-
ological water might give a clearer perspective of the
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molecules involved in the absorption of any energy fields
emanating from such long-term practices. Additional
studies with a larger sample set and a population-wide
distribution would be necessary to gain statistically sig-
nificant data to identify water as a direct definite “probe”
conclusively. Nevertheless, in its current state, our study
provides a basic stepping stone for further interven-
tion on the physiologically relevant water (that would
require much more complex and invasive experimental
techniques). Furthermore, the current findings on the
induced changes in the molecular architecture of water
upon exposure to meditation might enable us to change
our perspective in interpreting the future fMRI and EEG
based studies on meditation.
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Supplementary Material

DAA-OH DDAA-OH DA-OH DDA-OH Free OH
3043 cm™! 3211 cm?! 3408 cm™! 3537 cm™ 3632 cm™!
Gontor | 2% | Camor | A763% | Gonier | Area% | e | Area% | 00 | Aveat
Blconrol | 3040 4 3209 37 3408 50 3542 6 3635 3
B1test 3045 5 3206 30 3406 60 3544 2 3633 3
c B2conral | 3037 3 3210 39 3410 52 3544 4 3630 3
c
§ B2test 3040 3 3210 38 3406 49 3539 7 3630 3
B3control | 3043 3 3209 34 3408 56 3538 4 3632 3
B3test 3041 3 3209 36 3407 52 3542 5 3629 4

Supplementary Table 1. Raman Spectral analyses with the three drinking water brands (B1, B2, and B3)
recorded with 633 nm filter. The observed data is qualitatively comparable to the values obtained in 488
nm (Table 3, main manuscript)

T=15°C T=25°C T=37°C T=45°C
Sample (% change in Rz) (% change in R;) (% change in Rz) (% change in Rz)
B1test VS B1control 0.68 0.89 1.03 1.20
B2test VS B2control 0.20 1.78 3.06 3.58
B3test VS B3control 0.93 1.41 0.001 0.69

Supplementary Table 2. The percentage of difference in the observed transverse relaxation rates (R,)
for the test and control samples for all three brands (B1, B2, and B3) represented as a function of
varying the temperature.

Calculated Parameters B1control B1test B2:ontrol B2:ost B3control B3test
R? (fitting correlation) 0.9641 0.9623 0.9888 0.9732 0.9623 0.9892
SLOPE (s/T) 0.0283 0.0316 0.0159 0.0165 0.0167 0.0169
INTERCEPT (s) 0.5233 0.4555 0.7358 0.7288 0.7714 0.7641
Intercept/Slope (C/m) 18.49 14.39 46.27 44.16 46.19 45.21
T2at0°C (s) 0.719014 | 0.621302 | 1.491467 | 1.475164 | 1.792734 | 1.760486

Supplementary Table 3. Theoretically calculated parameters from the linear fitting of the
temperatures versus normalized T, values (from Table 6). The values were used to obtain
a quantification of the motional time-scale of water molecules for a particular sample at
0°C. The corresponding fitting correlation value (R?) is represented, serving as a
parameter to indicate how good the fitting has been.
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Subtracted Data

T=15°C | Ti(s) error Rz(s™)
B1control 1.374 0.004 0.727802
Bltest 1.364 0.002 0.733138
B1D1 1.366 0.003 0.732064
B1D2 1.402 0.002 0.713267
B1D3 1.408 0.003 0.710227
B1D4 1.432 0.002 0.698324
B1D5 1.446 0.002 0.691563
B1D6 1.498 0.006 0.667557
B1D7 1.413 0.003 0.707714
B1D8 1.484 0.002 0.673854

Supplementary Table 4. Transverse
relaxation time (T,) for the test samples
(B1) from the eight-day meditation camp
collected at 15°C. The corresponding
rates (R,) follow a definite trend with
values declining from day 1 (D1) to

day 8 (D8)/

400
- control
B‘] test
3004
2004
1004
04 i T . 1 v T
3000 3500 4000
Baseline X

Supplementary Figure 1. Qualitative comparison between the Raman'’s data
obtained for B1 onyo @aNd Blies: SaMples. Raman’s Spectral Range between
2600-4000 cm™ after baseline correction was subjected to band-fitting
operations. For the fitting purpose, Gaussian shaped curve function was
chosen in origin program. 5 peaks were selected for band fitting: (i) around
3043 cm corresponding to DAA-OH (deep blue profile), (ii) 3211 cm for
DDAA-OH (cyan), (iii) 3408 cm™ for DA-OH (green), (iv) 3537 cm™ for DDA-OH
(pink), and (v) 3632 cm corresponding to free OH (orange). The best fitted
results were considered for further comparison. Similar profiles were obtained
for all the tested water samples. The corresponding values for the area under
each peak and the peak centers have been tabulated in Tables 3-5 in the main
manuscript and the Supplementary Table 1.
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Supplementary Figure 2. The T, values for all
the samples plotted as a function of tempera-
ture (°C) show subtle differences between the
test and the control sets for the three brands
(B1, B2, and B3). The corresponding intercepts
provide extrapolation of the data to probe the
T, at 0°C. The bar plot in the lower panel repre-
sents the theoretical a(T) parameter calculated
as the ratio of slope to intercept for the T,
(equation 1) values show slightly higher values
for the test samples as opposed to the control
water samples at a theoretical 0°C.
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Supplementary Figure 3.
The Transverse Relaxation
rates (R,) for all the tested
samples from either camp
were comparable, as shown
in Supplementary Table 3
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Supplementary Figure 4. SH-SY5Y
cell viability measured using MTT
for the B1 water samples- both
control and test along with two
mechanically treated samples:

B1,y and B1,y,. All the tested water
samples were non-toxic as repre-
sented from mean + SEM values for
n=3 experiments.

Supplementary Figure 5. 2D 'H-">N BEST TROSY
spectral overlay for a-synuclein backbone residues
with peak-broadening upon eight hours of incubation
in Bl (red spectrum) and B1onqo (blue spectrum).

All the spectra were recorded at 10°C to avoid rapid
fibrillation in the experimental timeframe. Residues
identified from the N-terminal and the central region
show slightly greater reduction in their intensities upon
treatment with the test sample.
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