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Section 1. Sample preparation of HepaRG cells

Differentiated HepaRG cells were seeded in collagen-coated Permanox 2-well Lab-Tek chamber slides,
which were placed within Petri dishes, at a concentration of 1 x 10° cells per well (day 0). For seeding of
the cells, Basal Hepatic Medium with HepaRG Thaw, Seed and General-Purpose Supplement was used.
The cells were incubated at 37 °C, 5% CO; and saturated humidity using a Galaxy 170 S incubator. On day
1 of incubation, the medium was replaced by Basal Hepatic Medium with HepaRG Maintenance and Me-
tabolism Supplement. On days 3 and 6, the medium was renewed.

On day 7, cells were exposed to 368 mM of ethanol (i.e., ICio, N = 6), 36.8 mM of ethanol (i.e., 1/10 1Cyo,
n = 6) or no ethanol (i.e., negative control, n = 6) and cultivated for another 24 h.

For the 48 h exposure group, cells were exposed to 284 mM of ethanol (i.e., IC1o, n = 6), 28.4 mM of ethanol
(i.e., 1/10 ICy, n = 6) or no ethanol (i.e., negative control, n = 6) and cultivated for another 48 h with
renewal of ethanol containing media after 24 h. Cells were exposed to ethanol-containing medium in one
well, while phosphate-buffered saline (PBS) with the same concentration of ethanol was added to the sec-
ond well. In addition, two extraction blanks, not containing cells, were obtained for each exposure group

using the same conditions.

1.1. Sample preparation of intracellular HepaRG extracts

After ethanol exposure, media were collected (S1-2.2) and the chamber slides were washed twice using
PBS (37 °C) before snap-freezing with liquid N2. Quenching was performed using 300 pL of a solution,
which consisted of 80% (v/v) MeOH and 20% (v/v) of 10 MM NH,COOCH; at -80 °C. After 2 min, the
cells were scraped and transferred to a vial for liquid-liquid extraction (LLE), which contained 500 pL of
a polar mixture and 420 pL of an apolar mixture (at -20 °C). The polar mixture consisted out of 1 mM
(NH.)EDTA and 0.5 mM ascorbic acid in 5 mM NH4,COOCH; with 0.1% (v/v) HCOOCH; (pH 4.2). The
apolar mixture consisted of 1 mM butylated hydroxytoluene (BHT) in CHCIs. Another 300 uL of the
guenching solution was used for rinsing and was collected in the same LLE-vial. Internal standard mixture
1 contained 22 pg/mL lauric acid-12,12,12-Ds, cholic acid-2,2,4,4-Ds, glyceryl tri(palmitate-1-13C), 18:1-
D- lyso PE, octanoyl-L-carnitine-(N-methyl-Ds) and ceramide (d18:1/18:1(9Z)-*3Cys) in CHCls. Internal
standard mixture 2 contained 14 pug/mL hippuric acid-(phenyl-*3Cs), L-lysine-*C¢-'°N,, leucine-5,5,5-Ds,
glucose-1*Cs, caffeine-13C; and L-phenylalanine-3Co-°*N in H,O/MeOH (1/1, v/v). Aliquots of 20 uL of
internal standard mixtures 1 and 2 were added to each LLE-vial. The extraction mixture was subsequently
vortexed for 90 s, equilibrated for 10 min on ice, centrifuged at 2,200 g for 7 min at room temperature and
again equilibrated for 10 min on ice. A volume of 900 uL of the polar fraction (upper phase) was transferred
to an Eppendorf tube, without transferring solid particles from the protein disk. After vortexing for 20 s,
450 pL was transferred to a second Eppendorf tube after which the liquid of both Eppendorf tubes was

evaporated using pure, dry nitrogen at room temperature. 240 uL of the apolar fraction (lower phase) was
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transferred to a Reacti-Vial. After vortexing for 20 s, 120 pL was transferred to a second Reacti-Vial, after
which the liquid was evaporated using pure, dry N2 at room temperature. Dried extracts were stored at -80
°C and reconstituted directly before analysis. Each fraction (polar and apolar) was divided into two sub-
fractions right before the evaporation step, in order to analyze each subfraction using a different polarity
during liquid chromatography (LC) — (drift tube ion mobility (DTIM) — high resolution mass spectrometry
(HRMS) acquisitions. Polar and apolar samples were reconstituted on ice using 60 pL of ACN/H,0 (65/35,
v/v) and IPA/MeOH (35/65, v/v), respectively. After vortexing for 90 s, samples were filtered using 0.2
pum nylon centrifugal filters and centrifugated at 14,000 g for 2 min at room temperature. 10 pL of each
sample was transferred to an LC-vial to create a QC pool. Another 20 uL of each sample was transferred
to a Greiner Bio-One 384-well plate (small volume). Surrounding wells were filled with solvent blanks and
the well plate was sealed using aluminum adhesive. Both the well plate and the QC pool were transferred
to the autosampler (4 °C) right before analysis.

1.2. Sample preparation of extracellular HepaRG extracts

After exposure of HepaRG cells in Permanox 2-well Lab-Tek chamber slides, the incubation medium (1.2
mL per well) was extracted in separate Eppendorf tubes. Blank media (n = 4; 2 for each exposure group)
were obtained after incubation without HepaRG cells and were treated identically to other samples. From
the collected medium, 320 pL was transferred to a second Eppendorf tube, to which 725 uL of a -80 °C
quenching solution was added. The quenching solution consisted out of 80% (v/v) MeOH and 20% (v/v)
of 10 mM NH4COOCHS;. After vortexing for 60 s, 980 uL of the quenched medium was transferred to an
LLE-vial, which contained 500 uL of a polar mixture and 420 pL of an apolar mixture (-20 °C). The polar
mixture consisted out of 1 mM (NH4):EDTA and 0.5 mM ascorbic acid in 5 mM NH,COOCH; with 0.1%
(v/v) HCOOCHE; (pH 4.2). The apolar mixture consisted of 1 mM butylhydroxytoluene (BHT) in CHCls.
Twenty pL of internal standard mixture 1 and 2 were added. Internal standard mixture 1 contained 18.2
ug/mL lauric acid-12,12,12-Ds, cholic acid-2,2,4,4-D4, glyceryl tri(palmitate-1-C), 18:1-D- lyso PE, oc-
tanoyl-L-carnitine-(N-methyl-D3) and ceramide (d18:1/18:1(9Z)-*Cs) in CHCls. Internal standard mixture
2 contained 18 pg/mL hippuric acid-(phenyl-*Ce), L-lysine-*Ce-'°N,, leucine-5,5,5-Ds, glucose-*Cs, caf-
feine-1*Csand L-phenylalanine-*Co-'*N in H,O/MeOH (1/1, v/v). The LLE vial was subsequently vortexed
for 90 s, equilibrated for 10 min on ice, centrifuged at 2,200 g for 7 min at room temperature and again
equilibrated for 10 min on ice. Thousand pL of the polar fraction (upper phase) was transferred to an Ep-
pendorf tube, without transferring solid particles from the protein disk. After vortexing for 20 s, 500 puL
was transferred to a second Eppendorf tube after which the liquid of both Eppendorf tubes was evaporated
using pure, dry nitrogen at room temperature. 290 pL of the apolar fraction (lower phase) was transferred
to a Reacti-Vial. After vortexing for 20 s, 145 uL was transferred to a second Reacti-Vial, after which the
liquid was evaporated using pure, dry N» at room temperature. Dried extracts were stored at -80 °C and

reconstituted directly before analysis. Each fraction (polar and apolar) was divided in two subfractions right
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before the evaporation step, in order to analyze each subfraction using a different polarity during LC-
(DTIM)-HRMS acquisitions. Polar and apolar samples were reconstituted on ice using 60 uL of ACN/H20
(65/35, viv) and IPA/MeOH (35/65, v/v), respectively. After vortexing for 90 s, samples were filtered using
0.2 um nylon centrifugal filters and centrifugated at 14,000 g for 2 min at room temperature. 10 uL of each
sample was transferred to an LC-vial to create a QC pool. Another 20 uL of each sample was transferred
to a Greiner Bio-One 384-well plate (small volume). Surrounding wells were filled with solvent blanks and
the well plate was sealed using aluminum adhesive. Both the well plate and the QC pool were transferred

to the autosampler (4 °C) right before analysis.
1.3. Optimization of dilution factor for extracellular HepaRG extracts

The sample preparation of the extracellular fraction of HepaRG samples was based on the method of Cuykx
et al.! and Dettmer et al.2. Because of the high dynamic range of metabolites, some metabolites are highly
abundant and cause signal saturation during LC-MS analyses, which impairs mass accuracy and disables
calculations of reliable fold changes between controls and exposed groups. Other metabolites are less abun-
dant and cause low signal intensities or might be undetectable. In order to find a balance between the high
and low abundant metabolites, the dilution factor used during sample preparation was optimized.

During experiments for optimization of the dilution factor, the same sample preparation method was used
as described in SI-1.2. The volume of cell medium, quenching solution and solutions used for LLE were
multiplied by a factor of 3. After eight days of incubation of HepaRG cells (i.e., following the same proce-
dure as described for the negative control group in SI-1), 960 pL of the medium was collected and 2175
pL of -80 °C quenching solution was added (80% (v/v) MeOH and 20% (v/v) of 10 mM NH4sCOOCH:s5).
After vortexing for 60 s, 2940 uL of the quenched medium was transferred to an LLE-vial, which contained
1560 pL of a polar mixture and 1320 L of an apolar mixture (-20 °C). The polar mixture consisted out of
1 mM (NH4):EDTA and 0.5 mM ascorbic acid in 5 mM NH,COOCH; with 0.1% (v/v) HCOOCH; (pH
4.2). The apolar mixture consisted of 1 mM butylhydroxytoluene (BHT) in CHCIs. The LLE vial was sub-
sequently vortexed for 90 s, equilibrated for 10 min on ice, centrifuged at 2,200 g for 7 min at room tem-
perature and again equilibrated for 10 min on ice. 3000 pL of the polar fraction (upper phase) was trans-
ferred to an Eppendorf tube, without transferring solid particles from the protein disk. After vortexing for
20 s, 1500 pL was transferred to a second Eppendorf tube after which the liquid of both Eppendorf tubes
was evaporated using pure, dry nitrogen at room temperature. 870 puL of the apolar fraction (lower phase)
was transferred to a Reacti-Vial. After vortexing for 20 s, 435 pL was transferred to a second Reacti-Vial,
after which the liquid was evaporated using pure, dry N at room temperature. Dried extracts were stored
at -80 °C and reconstituted directly before analysis. Each fraction (polar and apolar) was divided into two
subfractions right before the evaporation step, in order to analyze each subfraction using a different polarity

during LC-HRMS acquisitions. Polar and apolar samples were reconstituted on ice using 60 uL of
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ACN/H0 (65/35, v/v) and IPA/MeOH (35/65, v/v), respectively. The polar reconstitution solvent con-
tained 1 pg/mL of hippuric acid-(phenyl-3Cg), L-lysine-*Cs-'°Ny, leucine-5,5,5-Ds, glucose-13Cs, caffeine-
13C; and L-phenylalanine-*Cqs-1°N. The apolar reconstitution solvent contained 1 pg/mL of lauric acid-
12,12,12-Ds, cholic acid-2,2,4,4-D., glyceryl tri(palmitate-1-13C), 18:1-D- lyso PE, octanoyl-L-carnitine-
(N-methyl-Ds) and ceramide (d18:1/18:1(92)-3C1s). After vortexing for 90 s, serial dilutions were made
from the original sample (Fig. SI-1.3.1) using the abovementioned polar and apolar reconstitution solvents
as dilution solvents. All samples were filtered using 0.2 um nylon centrifugal filters and centrifugated at
14,000 g for 2 min at room temperature. 20 L of each sample from the dilution experiment was transferred
to a Greiner Bio-One 384-well plate (small volume). Surrounding wells were filled with solvent blanks and
the well plate was sealed using aluminum adhesive. The 384-well plate was transferred to the autosampler
(4 °C) right before analysis. Samples were ordered from low to high concentration for instrumental injection
and data acquisition. Each sample was injected in duplo.

30 uL 30 uL 30 uL 30 uL 30 uL 30 uL
30 pL + 30 pL solvent + 30 L solvent + 30 pl solvent + 30 pL solvent +30 pL solvent + 30 pL solvent

Y

DIL5 DIL6 DIL7

/ \ / \// \¥/
\" \J \ \"

DILO DiL1 DIL2 DIL3

Fig SI-1.3.1. Dilution series used during optimization of the dilution factor for the extracellular fraction of
HepaRG sample extracts. Graphical icons were provided by BioRender, license No. 2641-5211.

After data-acquisition, data-preprocessing consisted of peak picking, alignment, missing value imputation
and solvent blank subtraction (section 2.6.). The mean of replicate intensity values was calculated and logao
transformed. For each feature, the Pearson correlation coefficients (r) were calculated based on the intensity
for each combination of four or more consecutive dilution factors. Features with r > 0.9 for at least one of
the combinations of > 4 consecutive dilution factors were kept. After excluding the features with low Pear-
son correlation coefficients < 0.9, the mean intensity of features was plotted per dilution factor (Fig. SI-
1.3.2). For the apolar fraction (Fig. SI-1.3.2.A) in ESI (-), there is only a small increase in mean intensity
going from the highest dilution to dilution 3, indicating a high number of features at low intensity. In ESI
(+), dilution 0O (i.e., the most concentrated sample) showed only a small increase in mean intensity compared
to the other dilutions. This could indicate a larger number of features close to the detector saturation level
in comparison to dilution 1. For the polar fraction (Fig. SI-1.3.2.B), no indications for detector saturation
could be observed in ESI (+). However, in ESI (-), dilution 0 showed a lower mean intensity in comparison

to dilution 1. Based on these results, dilution 2 or dilution 1 would be suitable concentrations for the apolar
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fraction, while dilution 2 is preferred for the polar fraction. The sample preparation was adapted accordingly
as explained in SI-1.2.
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Fig S1-1.3.2. Mean intensity of features in relation to the dilution factor of the extracellular apolar (A) and
polar (B) fractions of HepaRG cells.
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Section 2. Data acquisition

Table SI-2.1. Data acquisition parameters per sample fraction. For mobile phase compositions, modifier concentrations were calculated based on the volume of
the aqueous fraction. For polar methods (ESI (+) and ESI (-)), additional MS2 runs were acquired using one collision energy at a time (10, 20 or 40 eV) with a
maximum of 12 precursors per scan cycle (*). In addition, interesting features selected after the first exposure experiments were used to build a fragmentation
target list, which was used during the validation experiments. ESI: Electrospray ionization. LC: Liquid chromatography. QToF: Quadrupole-time-of-flight.
DTIM: Drift tube ion mobility. BEH: Ethylene bridged hybrid. UPLC: Ultra performance liquid chromatography. MeOH: Methanol. ACN: Acetonitrile. IPA:
Isopropanol.

Sample fraction Polar Polar Apolar Apolar
ESI mode ESI (+) ESI (-) ESI (+) ESI (-)
LC system Agilent 1290 Infinity Agilent 1290 Infinity Agilent 1290 Infinity 11 Agilent 1290 Infinity 11
Detector Agilent 6530 QToF Agilent 6530 QToF Agilent 6560 (DTIM)-QToF Agilent 6560 (DTIM)-QToF
Column iHILIC-Fusion iHILIC-Fusion(P) ACQUITY UPLC BEH C18 ACQUITY UPLC BEH C18
Column dimensions 100 x 2.1 mm, 1.8 um 100 x 2.1 mm, 5 pm 150 x 2.1 mm, 1.7 pm 150 x 2.1 mm, 1.7 pm
Mobile phase A 10 mM NH;COOH + 0.1% 2 mM NH,COOCHs + 5 mM NH,COOCH?3 + 0.1% 5 mM NH;COOCHjsin
(v/iv) HCOOH in H,O/MeOH 2 mM (NH4).CO3 in H20 (v/v) HCOOCHzsin H2O/ACN H20/ACN (7/3, viv)
(9/1, viv) (713, vIv)
Mobile phase B ACN ACN/MeOH (9/1, viv) 5 mM NH,COOCHs + 0.1% 5 mM NH4COOCH;s in
(v/v) HCOOCHzsin H>O/ACN/IPA (2/10/88, viviv)
H>O/ACN/IPA (2/10/88, viviv)
Flow rate (mL/min) 0.25 0.20 0.20 0.20
Gradient Min - %B Min - %B Min - %B Min - %B
0-95 0-95 0-15 0-15
495 1-95 2-15 2-15
12.5-60 10-20 3-30 3-30
20-60 14 -20 5-60 5-60
21-95 15-95 8-60 8 — 60
26 —95 20-95 20-100 20100
30- 100 30-—100
35-15 35-15
40— 15 40 — 15
Injection volume (uL) 3 3 3 2
Autosampler temperature 4 4 4 4
°C)
Column temperature 60 25, bypassing heat exchanger 60 60
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Table SI-2.1. Continuation.

Sample fraction Polar Polar Apolar Apolar
Nozzle voltage (V) 0 0 500 500
Capillary voltage (V) 2000 2000 3500 3750
Fragmentor voltage (V) 150 100 200 200
Drying gas Nitrogen Nitrogen Nitrogen Nitrogen
Sheath gas Nitrogen Nitrogen Nitrogen Nitrogen
Drying gas temperature (°C) 250 250 325 350
Sheath gas temperature (°C) 350 350 325 350
Drying gas flow (L/min) 8 10 8 8
Sheath gas flow (L/min) 11 10 8 8
Nebulizer gas pressure (psig) 45 45 30 30

MS1 range (m/z) 60-1200 60-1200 100-1500 100-1500
MS1 acquisition mode Profile Profile Profile Profile
MS1 scan rate (spectra/s) 2 2 4 4

MS2 mass range (m/z) 40-1000 40-1000 60-1200 60-1200

MS2 acquisition mode

Profile (auto MS/MS)

Profile (auto MS/MS)

Profile (auto MS/MS with itera-
tive exclusion)

Profile (auto MS/MS with itera-
tive exclusion)

MS?2 scan rate (spectra/s) 6 6 6 6

Max precursors/scan cycle 4* 4* 4 4
Collision energy (eV) 10-20-40* 10-20-40* 10-20-40 10-20-40
Quad width Small (1.3 amu) Small (1.3 amu) Small (1.3 amu) Small (1.3 amu)
DTIM drift entrance voltage (V) / / 1221 1273
DTIM drift exit voltage (V) / / 200 300
DTIM rear funnel entrance volt-  / / 200 216

age (V)

DTIM rear funnel exit voltage / / 49 47

V)

DTIM single pulse trap filling / / 30,000 30,000
time (us)

DTIM single pulse trap release / / 200 200
time (us)

DTIM 4-bit multiplexing trap fill- / / 3,000 3,000
ing time (us)

DTIM 4-bit multiplexing trap re- / / 200 200

lease time (us)
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Section 3. MS-DIAL parameters

Converted data files (mzML format) were imported and processed using MS-DIAL software version 4.6.

The following parameters were used for peak detection and alignment (Table SI-3.1).

Table SI-3.1. MS-DIAL parameters used for peak detection and alignment. ESI: Electrospray ionization.
RT: Retention time.

Sample fraction Polar Polar Apolar Apolar

ESI mode ESI (+) ESI (-) ESI (+) ESI (-)

Mass range (Da) 60-1200 60-1200 100-1500 100-1500

RT range (min) 0.5-22 0.5-19.5 0.5-30 0.5-30

Accurate mass tol-  0.01 0.01 0.01 0.01

erance (MS1) (Da)

Accurate mass tol-  0.05 0.05 0.05 0.05

erance (MS2) (Da)

Maximum charged 1 1 1 1

number

Smoothing method  linear weighted linear weighted linear weighted linear weighted
moving average moving average moving average moving average

Scans smoothing 3 3 3 3

level

Scans minimum 5 5 5 5

peak width

Mass slice width 0.1 0.1 0.1 0.1

(Da)

Sigma window 0.5 0.5 0.5 0.5

value

RT tolerance 0.2 0.2 0.15 0.15

alignment (Da)

MS1 tolerance 0.015 0.015 0.01 0.01

alignment (Da)

Gap filling Yes Yes Yes Yes

Adduct ion setting  [M+H], [M-HT, [M+H], [M-HT,
[M+NH4]", [M-H20-HT, [M+NH4]", [M-H20-HT,
[M+Na]*, [M+HCOO], [M+Na]*, [M+HCOO],
[M-H20+H]* [M+CH3COO0]~ [M-H20+H]* [M+CH3COO0]"
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Section 4. Neutral red uptake assay

A 24 h exposure B 48 h exposure
0.5 0.4
0.4 L)
8 8 0.3
c c
g 0.3 g
G G %7
N 0.2_' 7]
2 2
< 0.1 < 0.1
0.0 T T T T 1 0.0 T T T T 1
0 200 400 600 800 1000 0 200 400 600 800 1000
EtOH concentration (mM) EtOH concentration (mM)

Fig. SI-4.1. Absorbance measured during neutral red uptake assay for 24 h (A) and 48 h (B) of ethanol
exposure. Cells were incubated using eight different ethanol concentrations (n = 3).
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Section 5. Data processing

Table SI-5.1. Median relative standard deviation (mRSD) of the intensity of LC-MS features for each
analytical platform and sample group of the intracellular HepaRG fraction. mRSD values were calculated
after deisotoping and blank subtraction. B1: Batch 1. B2: Batch 2. LIP+: Lipidomics in positive electrospray
ionization mode. LIP-: Lipidomics in negative electrospray ionization mode. MET+: Metabolomics in pos-
itive electrospray ionization mode. MET-: Metabolomics in negative electrospray ionization mode.

QC Control IC10 1/10 IC1o
B1-24h-LIP+ 12.8 17.8 26.0 20.1
B2-24h-LIP+ 12.8 221 221 24.1
B1-48h-LIP+ 9.3 17.8 22.7 25.6
B2-48h-LIP+ 14.6 23.8 21.7 23.1
B1-24h-LIP- 11.2 22.9 32.4 25.7
B2-24h-LIP- 10.4 13.8 17.0 18.5
B1-48h-LIP- 10.8 25.9 21.4 28.3
B2-48h-LIP- 10.7 25.2 20.5 27.4
B1-24h-MET+ 21.1 275 28.3 28.3
B2-24h-MET+ 11.8 19.9 16.9 17.8
B1-48h-MET+ 13.0 21.0 21.6 19.6
B2-48h-MET+ 13.4 225 23.4 20.2
B1-24h-MET- 19.4 22.7 25.9 21.0
B2-24h-MET- 19.3 27.1 24.8 25.8
B1-48h-MET- 16.0 21.6 22.7 19.1
B2-48h-MET- 17.2 245 18.5 25.8

Table SI-5.2. Median relative standard deviation (mRSD) of the intensity of LC-MS features for each
analytical platform and sample group of the extracellular HepaRG fraction. mRSD values were calculated
after deisotoping and blank subtraction. B1: Batch 1. B2: Batch 2. LIP+: Lipidomics in positive electrospray
ionization mode. LIP-: Lipidomics in negative electrospray ionization mode. MET+: Metabolomics in pos-
itive electrospray ionization mode. MET-: Metabolomics in negative electrospray ionization mode.

QC Control 1C0 1/10 1Cao
B1-24h-LIP+ 11.0 20.5 25.4 20.3
B2-24h-LIP+ 13.6 22.4 19.6 20.1
B1-48h-LIP+ 10.7 19.6 23.2 17.7
B2-48h-LIP+ 12.9 23.3 29.0 19.3
B1-24h-LIP- 10.1 21.6 16.1 22.0
B2-24h-LIP- 11.2 23.6 16.7 22.6
B1-48h-LIP- 10.3 14.8 19.7 18.0
B2-48h-LIP- 10.0 15.8 20.7 18.4
B1-24h-MET+ 12.4 16.2 15.9 17.7
B2-24h-MET+ 13.5 15.1 155 16.3
B1-48h-MET+ 12.2 14.4 15.6 15.7
B2-48h-MET+ 13.7 18.1 17.9 18.9
B1-24h-MET- 20.6 23.4 22.9 20.9
B2-24h-MET- 20.0 22.9 20.2 21.2
B1-48h-MET- 20.5 20.1 24.4 20.8
B2-48h-MET- 26.2 26.1 27.7 26.3
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HepaRG intracellular fraction - 24 h - Batch 1
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Fig. SI-5.1. Principal component analysis plots of the intracellular fraction of HepaRG cells of batch 1 after
24 h exposure to ethanol. ESI+ and ESI- refer to electrospray ionization in positive and negative modes,

respectively.
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Fig. SI-5.2. Principal component analysis plots of the intracellular fraction of HepaRG cells of batch 2 after
24 h exposure to ethanol. ESI+ and ESI- refer to electrospray ionization in positive and negative modes,

respectively.
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HepaRG intracellular fraction - 48 h - Batch 1
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Fig. SI-5.3. Principal component analysis plots of the intracellular fraction of HepaRG cells of batch 1 after
48 h exposure to ethanol. ESI+ and ESI- refer to electrospray ionization in positive and negative modes,

respectively.
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Fig. SI-5.4. Principal component analysis plots of the intracellular fraction of HepaRG cells of batch 2 after
48 h exposure to ethanol. ESI+ and ESI- refer to electrospray ionization in positive and negative modes,

respectively.
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HepaRG extracellular fraction - 24 h - Batch 1
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Fig. SI-5.5. Principal component analysis plots of the extracellular fraction of HepaRG cells of batch 1
after 24 h exposure to ethanol. ESI+ and ESI- refer to electrospray ionization in positive and negative

modes, respectively.
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Fig. SI-5.6. Principal component analysis plots of the extracellular fraction of HepaRG cells of batch 2
after 24 h exposure to ethanol. ESI+ and ESI- refer to electrospray ionization in positive and negative

modes, respectively.
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HepaRG extracellular fraction - 48 h - Batch 1
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Fig. SI-5.7. Principal component analysis plots of the extracellular fraction of HepaRG cells of batch 1
after 48 h exposure to ethanol. ESI+ and ESI- refer to electrospray ionization in positive and negative

modes, respectively.

HepaRG extracellular fraction - 48 h - Batch 2
Lipid: ESI+ PCAcomp 1-2 (73 %) Lipi ics ESI- PCA comp 1-2 (69 %)
) 2
25{ %
5 g L~
2 g
B s
3 00 3
F3 R0
& S
[$) 1§}
o a
25! -1
®Re )
5.0 = -
25 0.0 25 50 75 -2 0 2
PC1: 47% expl. var PC1: 55% expl. var
Metabolomics ESI+ PCA comp 1-2 (49 %) Metab ESI- PCAcomp 1-2 (50 %)
10 5
85 5
- 5
$ nie| |8 °
= =
2 *
§ 8% §
a o -5
-5
-10
10
-i0 5 -10 [ 10 20
PC1 39% expl var PC1: 36% expl. var

e Control
®|C10

1/101C10

eQC

Fig. SI-5.8. Principal component analysis plots of the extracellular fraction of HepaRG cells of batch 2
after 48 h exposure to ethanol. ESI+ and ESI- refer to electrospray ionization in positive and negative

modes, respectively.
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Table SI-5.3. Evaluation parameters of multivariate statistical models for the intracellular fraction after
exposure to the I1Cyo concentration of ethanol for 24 h an 48 h. R2, Q2, R%erm and Q3%rerm (Calculated after
1000 random permutations) were selected for evaluation of the PLS-DA model, while the area under the
curve (AUC) was selected for evaluation of the random forest classification model. B1: Batch 1. B2: Batch
2. LIP+: Lipidomics in positive electrospray ionization mode. LIP-: Lipidomics in negative electrospray
ionization mode. MET+: Metabolomics in positive electrospray ionization mode. MET-: Metabolomics in
negative electrospray ionization mode.

R2 Q2 R2perRM Q?pERM AUC
B1-24h-LIP+ 0.97 0.85 0.00 0.00 1.00
B2-24h-LIP+ 1.00 0.96 0.01 0.00 1.00
B1-48h-LIP+ 0.89 0.50 0.01 0.04 0.93
B2-48h-LIP+ 0.96 0.85 0.00 0.00 1.00
B1-24h-LIP- 0.98 0.82 0.01 0.00 1.00
B2-24h-LIP- 0.99 0.90 0.03 0.00 1.00
B1-48h-LIP- 1.00 0.95 0.01 0.00 1.00
B2-48h-LIP- 0.91 0.86 0.02 0.00 1.00
B1-24h-MET+ 1.00 0.86 0.01 0.01 1.00
B2-24h-MET+ 0.99 0.95 0.00 0.00 1.00
B1-48h-MET+ 0.93 0.86 0.01 0.01 1.00
B2-48h-MET+ 0.95 0.92 0.00 0.00 1.00
B1-24h-MET- 0.87 0.78 0.04 0.00 1.00
B2-24h-MET- 0.95 0.87 0.00 0.00 1.00
B1-48h-MET- 0.89 0.75 0.02 0.01 1.00
B2-48h-MET- 0.96 0.88 0.00 0.00 1.00

Table SI-5.4. Evaluation parameters of multivariate statistical models for the intracellular fraction after
exposure to the 1/10 of the 1Cy concentration of ethanol for 24 h and 48 h. R2, Q2, R%grm and Q2%erm
(calculated after 1000 random permutations) were selected for evaluation of the PLS-DA model, while the
area under the curve (AUC) was selected for evaluation of the random forest classification model. B1:
Batch 1. B2: Batch 2. LIP+: Lipidomics in positive electrospray ionization mode. LIP-: Lipidomics in neg-
ative electrospray ionization mode. MET+: Metabolomics in positive electrospray ionization mode. MET-
: Metabolomics in negative electrospray ionization mode.

R2 Q2 R2perM Q?rERM AUC
B1-24h-LIP+ 0.83 0.37 0.05 0.03 0.75
B2-24h-LIP+ 0.99 0.73 0.13 0.02 0.97
B1-48h-LIP+ 0.99 0.70 0.12 0.08 0.97
B2-48h-LIP+ 1.00 0.15 0.94 0.75 0.62
B1-24h-LIP- 0.54 0.20 0.27 0.05 0.83
B2-24h-LIP- 1.00 0.83 0.03 0.00 0.88
B1-48h-LIP- 0.99 0.71 0.17 0.07 0.77
B2-48h-LIP- 0.95 0.76 1.00 0.86 0.56
B1-24h-MET+ 1.00 0.74 0.68 0.12 0.91
B2-24h-MET+ 0.63 0.49 0.16 0.01 0.92
B1-48h-MET+ 0.99 0.50 0.32 0.06 0.61
B2-48h-MET+ 0.96 0.66 0.09 0.01 0.65
B1-24h-MET- 1.00 0.89 0.01 0.00 0.80
B2-24h-MET- 1.00 0.57 0.06 0.03 0.86
B1-48h-MET- 0.84 0.30 0.18 0.07 0.79
B2-48h-MET- 1.00 0.27 0.71 0.79 0.31
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Table SI-5.5. Evaluation parameters of multivariate statistical models for the extracellular fraction after
exposure to the 1C1o concentration of ethanol for 24 h and 48 h. R2, Q2, RZerm and Q%erm (calculated after
1000 random permutations) were selected for evaluation of the PLS-DA model, while the area under the
curve (AUC) was selected for evaluation of the random forest classification model. B1: Batch 1. B2: Batch
2. LIP+: Lipidomics in positive electrospray ionization mode. LIP-: Lipidomics in negative electrospray
ionization mode. MET+: Metabolomics in positive electrospray ionization mode. MET-: Metabolomics in
negative electrospray ionization mode.

R2 Q2 R2perRM Q?pERM AUC
B1-24h-LIP+ 0.94 0.89 0.00 0.00 1.00
B2-24h-LIP+ 0.94 0.89 0.00 0.00 1.00
B1-48h-LIP+ 0.90 0.78 0.00 0.00 1.00
B2-48h-LIP+ 0.90 0.78 0.00 0.00 0.99
B1-24h-LIP- 0.95 0.93 0.00 0.00 1.00
B2-24h-LIP- 0.95 0.93 0.00 0.00 1.00
B1-48h-LIP- 0.91 0.79 0.00 0.00 1.00
B2-48h-LIP- 0.91 0.79 0.00 0.00 1.00
B1-24h-MET+ 0.97 0.95 0.00 0.00 1.00
B2-24h-MET+ 0.97 0.95 0.00 0.00 1.00
B1-48h-MET+ 0.96 0.91 0.00 0.00 1.00
B2-48h-MET+ 0.96 0.91 0.00 0.00 1.00
B1-24h-MET- 0.94 0.70 0.14 0.00 1.00
B2-24h-MET- 0.94 0.70 0.14 0.00 0.99
B1-48h-MET- 0.99 0.92 0.01 0.00 0.94
B2-48h-MET- 0.99 0.92 0.01 0.00 0.95

Table SI-5.6. Evaluation parameters of multivariate statistical models for the extracellular fraction after
exposure to the 1/10 of the 1Cyo concentration of ethanol for 24 h and 48 h. R2, Q2, RZ%grm and QZ%erm
(calculated after 1000 random permutations) were selected for evaluation of the PLS-DA model, while the
area under the curve (AUC) was selected for evaluation of the random forest classification model. B1:
Batch 1. B2: Batch 2. LIP+: Lipidomics in positive electrospray ionization mode. LIP-: Lipidomics in neg-
ative electrospray ionization mode. MET+: Metabolomics in positive electrospray ionization mode. MET-
: Metabolomics in negative electrospray ionization mode.

R2 Q2 R2perM Q?rERM AUC
B1-24h-LIP+ 0.70 0.19 0.27 0.08 0.60
B2-24h-LIP+ 0.62 0.40 0.17 0.01 0.87
B1-48h-LIP+ 0.99 0.77 0.03 0.01 0.87
B2-48h-LIP+ 0.86 0.70 0.04 0.01 0.86
B1-24h-LIP- 0.96 0.28 0.13 0.09 0.66
B2-24h-LIP- 0.25 0.10 0.29 0.03 0.69
B1-48h-LIP- 0.69 0.25 0.02 0.04 0.96
B2-48h-LIP- 0.70 0.22 0.03 0.03 0.84
B1-24h-MET+ 0.99 0.71 0.15 0.01 0.93
B2-24h-MET+ 1.00 0.83 0.16 0.00 0.99
B1-48h-MET+ 0.98 0.88 0.04 0.00 1.00
B2-48h-MET+ 1.00 0.79 0.34 0.03 0.88
B1-24h-MET- 0.89 0.15 0.31 0.13 0.55
B2-24h-MET- 0.99 0.46 0.02 0.04 0.85
B1-48h-MET- 1.00 0.92 0.15 0.00 0.75
B2-48h-MET- 1.00 0.59 1.00 0.88 0.75
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Section 6. Metabolic changes in the intracellular fraction of HepaRG cells

Table SI-6.1. Annotated metabolites that showed alterations after ethanol exposure in the intracellular fraction of HepaRG cells. Classes were adopted from
LIPID MAPS for lipids and from HMDB for polar metabolites. CCS errors were calculated comparing obtained experimental single-field °"CCSy, with exper-
imental database values from CCS compendium ('), CCSbase ('), MS-DIAL internal lipidomic library v. 4.6 (") or in silico generated CCS values using AIICCS

(").*" Annotation levels refer to the confidence levels of Schymanski et al .

Bulk name

Species name

Formula

lonization
species

Anno-
tation
level

Mass
error
(ppm)

CCS
error
(%)

1Cyo
exposure

24h

1/10 ICyo
exposure

24h

48h

Acetylcarnitine Acetylcarnitine Fatty esters CI9H17NO4 [M+H]+ 204.1223 . 1 l
Acetylcholine Acetylcholine Organonitrogen com- C7H16NO2+ [M]+ 146.1185 9.3 - 1 -2.7 - ! l
pounds
Carnitine Carnitine Organonitrogen com- C7H15NO3 [M+H]+ 162.1130 133 - 1 -3.2 - 1 l
pounds
Creatine Creatine Carboxylic acids and de-  C4H9N302 [M+H]+ 132.0768 13.0 - 1 -0.2 - i} l ! l
rivatives [M+Na]+ 154.0563  13.0 15.7 | l
Ethoxylated phosphory-  2-[Ethoxy(hy- Organonitrogen com- C7H19NO4P+ [M]+ 212.1061 136 - 2b 4.2 - 1 1 1 1
Icholine droxy)phosphoryl]oxy- pounds
ethyl-trimethylazanium
Glycerophosphocholine Glycerophosphocholine Glycerophosphocho- C8H20NO6P [M+H]+ 258.1096 143 - 2a 1.8 - i} l l l
lines
O-adipoylcarnitine O-adipoylcarnitine Fatty esters C13H23NO6 [M+H]+ 290.1588 112 - 2a 3.4 - 1 1 1 1
O-phosphoethanolamine  O-phosphoethanolamine  Organic phosphoric ac- C2H8NO4P [M-H]- 140.0112 6.4 - 1 45 - 1 1
ids and derivatives
Pantothenic acid Pantothenic acid Organooxygen com- C9H17NO5 [M+H]+ 220.1171 4.9 - 1 4.0 - l l
pounds
Phenylacetylglutamine Phenylacetylglutamine Carboxylic acids and de- ~ C13H16N204 [M+H]+ 265.1174 83 - 1 33 - ! l
rivatives
S-Adenosylmethionine S-Adenosylmethionine 5'-deoxyribonucleosides ~ C15H22N605S  [M+H]+ 399.1430 176 - 2a 3.7 - l l l l
Taurine Taurine Organic sulfonic acids C2H7NO3S [M-H]- 124.0073 5.8 - 1 -1.0 - ! )
and derivatives
Cer 34:2;20 Cer 18:2;02/16:0 Ceramides C34H65NO3 [M-H]- 5344894 169 2340 2a 05 0.0V 1 l
Cer 40:2;20 Cer 18:2;02/22:0 Ceramides C40H77NO3 [M+H]+ 620.5985 19.1  269.0 2a 15 -2.0' 1 l
Cer 42:3;20 Cer 18:2;02/24:1 Ceramides C42H79NO3 [M+H-H20]+ 628.6005 19.1 2733 2a -3.5 -0.1' l l
DG 32:1 DG 16:0_16:1 Diradylglycerols C35H6605 [M+NH4]+ 584.5254 182 2546 2a -1.0 -0.4" T T T T
DG 34:2 DG 16:0_18:2 Diradylglycerols C37H6805 [M+NH4]+ 610.5422 184  258.7 2a -2.7 0.6" i il
DG 34:2 DG 16:1 18:1 Diradylglycerols C37H6805 [M+NH4]+ 610.5422 184 2584 2a 2.7 0.0" 1 1
DG 36:2 DG 18:1/18:1 Diradylglycerols C39H7205 [M+NH4]+ 638.5749  18.9 264.9 2a -4.8 1.1" 1
DG 36:3 DG 18:1_18:2 Diradylglycerols C39H7005 [M+NH4]+ 636.5568 18.4  260.9 2a -1.1 0.6" 1 i
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Table SI-6.1. Continuation.

Bulk name Species name Formula lonization Anno-  Mass CCS 1Cyo 1/10 1Cyo
species tation  error error exposure exposure

level (ppm) (%)
24h 24h 48h

LBPA 36:2 LBPA 18:1/18:1 Glycerophosphoglycer- C42H79010P [M+Na]+ 797.5300 . . 1 l
ols
LPC 26:0 LPC 26:0 Glycerophosphocho- C34H70NO7P [M+H]+ 636.4999 15.0  269.0 2a 5.7 0.2 l l
lines
LPC 28:0 LPC 28:0 Glycerophosphocho- C36H74NO7P  [M+H]+ 664.5264 163  275.3 2a 1.8 0.6" ! 1 1 1
lines [M+Na]+ 686.5085 16.2  277.6 15 1.2V | l
LPC 28:1 LPC 28:1 Glycerophosphocho- C36H72NO7P [M+H]+ 662.5116 16.1 2734 2a 0.4 1.7V ! l
lines
PC 28:0 Glycerophosphocholines ~ C36H72NO8P [M+H]+ 678.5062 155 2744 3 1.0 0.7' 1 l
PC 30:0 PC 16:0_14:0 Glycerophosphocholines ~ C38H76NO8P [M+CH3COO]- 764.5467 16.6  284.7 2a 25 2.5 i} l
[M+H]+ 7065371 166  279.4 1.5 04" ! !
[M+Na]+ 7285223 16.6 2823 3.0 25" | l
PC 30:1 Glycerophosphocholines ~ C38H74NO8P [M+H]+ 7045240 15.6 276.1 3 -2.2 0.0" ! ! ! !
PC 30:2 Glycerophosphocholines ~ C38H72NO8P [M+H]+ 7025050 146  272.2 3 2.7 -0.6" ! l
PC 31:0 Glycerophosphocholines ~ C39H78NO8P [M+H]+ 7205532 17.0 2839 3 0.8 0.2" 1 !
PC 32:0 PC 16:0/16:0 Glycerophosphocholines ~ C40H80NO8P [M+CH3COO]- 7925757 17.4  289.8 2a 0.4 0.1' l l
[M+Na]+ 756.5535 174  288.9 2.8 0.9' | l
PC 32:0 Glycerophosphocholines ~ C40H80NO8P [M+H]+ 7345717 179  286.3 3 -3.0 0.6' l
PC 32:2 PC 16:1/16:1 Glycerophosphocholines ~ C40H76NO8P [M+CH3COO]- 7885442 158  286.5 2a 0.7 2.2 ! l
PC 34:1 Glycerophosphocholines ~ C42H82NO8P [M+Na]+ 7825685 16.4  290.0 3 1.9 -0.7' l
PC 35:1 Glycerophosphocholines ~ C43H84NO8P [M+H]+ 7745998 179 2919 3 -1.3 1.2" ! !
PC 35:2 Glycerophosphocholines ~ C43H82NO8P [M+CH3COO]- 830.5909 174 2952 3 0.9 24" 1 !
[M+H]+ 7725832 17.3  289.8 24 1.8V | l
PC 35:6 Glycerophosphocholines ~ C43H74NO8P [M+H]+ 7645225 164 278.7 3 0.0 -0.1Vv ! !
PC 36:0 Glycerophosphocholines ~ C44H88NO8P [M+H]+ 790.6340 189  297.3 3 -2.4 -0.1' 1 l l l
PC 36:4 PC 16:0_20:4 Glycerophosphocholines ~ C44H80NO8P [M+Na]+ 804.5516  16.5 290.5 2a 0.2 1.5' )
PC 36:5 PC 16:1_20:4 Glycerophosphocholines ~ C44H78NO8P [M+Na]+ 802.5344 159 2879 2a -1.6 0.2V l il
PC 36:5 Glycerophosphocholines ~ C44H78NO8P [M+CH3COO]- 838.5595 16.2  293.7 8 -1.0 2.3 1 1
[M+H]+ 780.5525 16.2  288.0 -1.6 0.9" | i
PC 36:6 Glycerophosphocholines ~ C44H76NO8P [M+Na]+ 800.5214 152  285.3 3 -1.6 -0.6" l i
[M+H]+ 7785358 152  283.9 31 -0.1" | 1
PC 37:1 Glycerophosphocholines ~ C45H88NO8P [M+H]+ 802.6331 18.6  298.3 3 -1.3 0.6" 1 l
PC 37:2 Glycerophosphocholines ~ C45H86NO8P [M+H]+ 800.6150 18.1  295.7 3 1.7 0.5" l l
PC 38:1 Glycerophosphocholines ~ C46H90NO8P [M+Na]+ 838.6320 189 3014 3 2.8 -0.2" i} !
[M+H]+ 816.6477 189 2982 0.0 -0.4" i} l
PC 38:2 Glycerophosphocholines ~ C46H88NO8P [M+H]+ 814.6327 184  296.9 3 0.8 0.0" l l

S-21



Table SI-6.1. Continuation.

Bulk name

Species name

Formula

lonization
species

Anno-
tation
level

Mass
error
((Jel)]

CCS
error
(%)

1Cyo
exposure

24h

48h

1/10 ICyo
exposure

24h

48h

PC 38:4 Glycerophosphocholines ~ C46H84NO8P [M+CH3COO]- 868.6053 . l
[M+H]+ 8105999 17.3 2955 -1.1 0.5" ! !
PC 38:6 PC 16:0_22:6 Glycerophosphocholines ~ C46H80NO8P [M+Na]+ 828.5457 165 2929 2a 6.9 -0.1" 1
PC 38:6 PC 18:2_20:4 Glycerophosphocholines ~ C46H80NO8P [M+Na]+ 828.5496 16.1  292.9 2a -2.2 -0.1" 1
[M+H]+ 806.5651  16.0 292.4 -5.4 1.8V | 1
PC 40:3 Glycerophosphocholines ~ C48H90NO8P [M+H]+ 840.6472 184 3029 3 -0.6 0.8" ! l
PC 40:4 Glycerophosphocholines ~ C48H88NO8P [M+H]+ 838.6299 18.0 3014 3 2.6 0.4" 1 !
PC 40:8 Glycerophosphocholines ~ C48H80NO8P [M+H]+ 830.5696 159  296.3 3 0.1 1.6" ! 1
PC 0-28:0 PC 0-12:0/16:0 Glycerophosphocholines  C36H74NO7P [M+CH3COOQ]- 7225342 16.2 277.8 2a 0.1 2.7 | !
PC 0-30:1 Glycerophosphocholines ~ C38H76NO7P [M+H]+ 690.5426 16.3 2785 3 0.8 1.6V ! l
PC 0-30:2 Glycerophosphocholines ~ C38H74NO7P [M+H]+ 688.5269 154  275.1 3 1.0 1.5V 1 !
PC 0-32:4 Glycerophosphocholines ~ C40H74NO7P [M+H]+ 7125290 157  277.7 3 -2.0 2.1V ! l
PC 0-32:5 Glycerophosphocholines ~ C40H72NO7P [M+H]+ 7105129 151 2746 3 -1.4 1.4V 1 !
PC 0-33:8 Glycerophosphocholines ~ C41H68NO7P [M+H]+ 718.4804 162  277.0 3 -0.2 -0.6" ! l
PC 0-34:5 Glycerophosphocholines ~ C42H76NO7P [M+H]+ 738.5418 154 281.5 3 19 2.4V | !
PC 0-34:7 Glycerophosphocholines ~ C42H72NO7P [M+H]+ 7345094 149 2771 3 3.4 1.0V ! !
PE 32:2 PE 16:1/16:1 Glycerophosphoethano- C37H70NO8P [M-H]- 686.4786  16.1 259.0 2a -2.9 -0.6" ! ! ! !
lamines
PE 34:3 PE 16:1_18:2 Glycerophosphoethano- C39H72NO8P [M-H]- 712.4901 163 - 2a 31 - i} l
lamines [M+H]+ 7145063 16.3  269.7 0.8 -1V ! !
PE 36:2 PE 18:1/18:1 Glycerophosphoethano- C41H78NO8P [M+H]+ 7445543 18.0  280.3 2a 0.7 0.4' l
lamines
PE 36:4 PE 16:0_20:4 Glycerophosphoethano- C41H74NO8P [M+H]+ 7405211 17.0 277.1 2a -1.9 -0.7v !
lamines
PE 36:5 PE 16:1_20:4 Glycerophosphoethano- C41H72NO8P [M+H]+ 738.5082 16.4 275.4 2a 18 -0.6" 1
lamines
PE 38:2 PE 18:1 20:1 Glycerophosphoethano- ~ C43H82NO8P [M-H]- 7705689 18.7  278.0 2a 2.1 1.4" ! ! ! !
lamines [M+H]+ 7725885 187 2864 -4.4 0.4' i} l
PE 38:4 PE 18:1_20:3 Glycerophosphoethano- C43H78NO8P [M-H]- 766.5372 175 2755 2a 2.6 -0.1' l l
lamines
PE 38:6 PE 16:0_22:6 Glycerophosphoethano- ~ C43H74NO8P [M+H]+ 7645225 164 2787 2a 0.0 -1.0V 1
lamines
PE 40:2 Glycerophosphoethano- C45H86NO8P [M+H]+ 800.6156  19.2  293.7 3 1.0 0.6" l l
lamines
PE 40:5 Glycerophosphoethano- ~ C45H80NO8P [M+H]+ 7945686 18.7  291.2 3 -11 1.4" ! !
lamines
PE 40:6 PE 18:1_22:5 Glycerophosphoethano- C45H78NO8P [M-H]- 790.5380 17.1  280.7 2a 15 0.1' l l

lamines
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Table SI-6.1. Continuation.

Bulk name

Species name

Formula

lonization
species

Anno-
tation
level

\WERS
error
((Jel)]

CCS
error
(%)

1Cyo
exposure

24h

1/10 ICyo
exposure

24h

48h

PE 0-30:3 Glycerophosphoethano- C35H66NO7P [M+H]+ 644.4642 1 l

lamines
PE 0-32:5 Glycerophosphoethano- ~ C37H66NO7P [M+H]+ 668.4628 153  263.7 3 3.3 -0.6" ! !

lamines
PE O-38:4 PE 0-18:1/20:3 Glycerophosphoethano- C43H8ONO7P [M-H]- 7525587 18,6  276.7 2a 1.6 1.2V 1 l

lamines
PE P-28:0 PE P-16:0/12:0 Glycerophosphoethano- ~ C33H66NO7P [M+Na]+ 642.4456 164  263.2 2a 21 0.6" ! l

lamines
PE P-36:3 PE P-18:1/18:2 Glycerophosphoethano- C41H76NO7P [M-H]- 7245260 176 - 2a 3.6 - 1 l

lamines
PE P-38:3 PE P-18:0/20:3 Glycerophosphoethano- C43H8ONO7P [M+H]+ 7545724 186  287.2 2a -2.8 0.7V ! l

lamines
PEth 34:1 PEth 16:0_18:1 Phosphatidylethanols C39H7508P [M-H]- 7015110 155  264.3 2a 2.5 0.5V 1 1 1 1
PG 38:3 PG 18:1_20:2 Glycerophosphoglycer- C44H81010P [M-H]- 799.5508 148  287.1 2a -1.7 2.8" ! l

ols
SM 32:2;20 Phosphosphingolipids C37H73N206P  [M+H]+ 673.5264 144 274.6 3 -2.2 1.0V ! ! ! !
SM 33:1;20 Phosphosphingolipids C38H77N206P  [M+H]+ 689.5575 16.1  282.0 3 24 1.0" ! l l l
SM 34:2;20 Phosphosphingolipids C39H77N206P  [M+CH3COO]- 7595679 157  287.1 3 -2.8 2.2" 1 !

[M+H]+ 7015576 157  282.6 2.2 0.4" ! !

SM 35:2;20 Phosphosphingolipids C40H79N206P  [M+H]+ 7155743 163 - 3 0.8 - 1 l
SM 36:2;20 Phosphosphingolipids C41H81IN206P  [M+H]+ 729.5909 16.7  289.0 3 0.6 1.3 l l
SM 38:0;20 Phosphosphingolipids C43H89N206P  [M+H]+ 761.6509 186 - 3 2.9 - l
SM 38:2;20 Phosphosphingolipids C43H85N206P  [M+H]+ 757.6220 17.6 2946 3 03 1.3V 1 !
SM 40:2;20 Phosphosphingolipids C45H89N206P  [M+H]+ 785.6537 18.4  300.2 3 -0.8 1.1 ! l
SM 41:2;20 Phosphosphingolipids C46H91N206P  [M+H]+ 799.6710 18.7  302.3 3 -2.8 0.7' 1 l l l
SM 41:3;20 Phosphosphingolipids C46H89N206P  [M+H]+ 797.6578 18.0 - 3 -5.9 = l l
SM 43:1;20 Phosphosphingolipids C48H97N206P  [M+H]+ 829.7136  19.8 310.2 3 25 0.7' | !
TG 50:4 TG 16:1_16:1 18:2 Triradylglycerols C53H9406 [M+NH4]+ 844.7380 21.1  310.3 2a 1.0 -0.9" 1
TG 52:5 TG 16:1_18:2 18:2 Triradylglycerols C55H9606 [M+NH4]+ 870.7567 21.1  314.7 2a -2.5 1.6" 1
TG 54:6 TG 16:1_18:1 20:4 Triradylglycerols C57H9806 [M+NH4]+ 896.7717 21.3 3182 2a -1.8 -1.2" 1 1
TG 0-46:1 TG 0-17:0_11:0_18:1 Triradylglycerols C49H9405 [M+NH4]+ 780.7461 218  302.3 2a 2.8 -0.1V i il
TG P-48:1 TG P-16:1_16:0_16:0 Triradylglycerols C51H9605 [M+NH4]+ 806.7573 218 3059 2a -2.9 -1.2V T T
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Section 7. Metabolic changes in the extracellular fraction of HepaRG cells

Table SI-7.1. Annotated metabolites that showed alterations after ethanol exposure in the extracellular fraction of HepaRG cells. Classes were adopted from
LIPID MAPS for lipids and from HMDB for polar metabolites. CCS errors were calculated comparing obtained experimental single-field °"CCSy, with exper-
imental database values from CCS compendium ('), CCSbase ('), MS-DIAL internal lipidomic library v. 4.6 (") or in silico generated CCS values using AIICCS
(").*" Annotation levels refer to the confidence levels of Schymanski et al .

Bulk name

Species name

Formula

lonization

species

Anno-
tation
level

Mass
error
(ppm)

CCs

error

(%)

1Cyo
exposure

24h

48h

1/10 ICyo
exposure

24h

Ethoxylated phosphory- 2-[Ethoxy(hy- Organonitrogen com- C7H19NO4P+ [M]+ 212.1049 1 1 1
Icholine droxy)phosphoryl]oxy- pounds
ethyl-trimethylazanium

20-dihydrocortisol 20-dihydrocortisol Steroids C21H3205 [M+H]+ 365.2333 1.9 - 2a 2.8 - ! l l

4-pyridoxic acid 4-pyridoxic acid Pyridines and deriva- C8HINO4 [M-H]- 182.0457 15 - 2a -1.2 - l
tives

Alanylglutamine Alanylglutamine Carboxylic acids and de- ~ C8H15N304 [M+H]+ 218.1139 139 - 2a 15 - ! l
rivatives

Beta-alanine Beta-alanine Carboxylic acids and de- ~ C3H7NO2 [M+H]+ 90.0550 7.6 - 2a 0.5 - l
rivatives

Glycerophosphocholine Glycerophosphocholine Glycerophosphocho- C8H20NO6P [M+H]+ 258.1102 142 - 2a 0.5 - 1 1
lines

Histidylleucine Histidylleucine Carboxylic acids and de- ~ C12H20N403 [M+H]+ 269.1616 140 - 2a 31 - 1 l
rivatives

Hypoxanthine Hypoxanthine Imidazopyrimidines C5H4N40 [M+H]+ 137.0459 8.8 - 1 0.9 - i il

Inosine Inosine Purine nucleosides C10H12N405 [M+H]+ 269.0894 8.8 - 1 4.9 - 1 1

N-acetyl-lactosamine N-acetyl-lactosamine Organooxygen com- C14H25N0O11 [M+Na]+ 406.1336 10.8 - 2a 3.9 - i} l
pounds

Phenylacetylglutamine Phenylacetylglutamine Carboxylic acids and de- ~ C13H16N204 [M+H]+ 265.1179 8.3 - 1 -1.4 - l l
rivatives

Phosphorylcholine Phosphorylcholine Organonitrogen com- C5H15NO4P+ [M]+ 184.0734 149 - 1 -2.7 - 1 1
pounds

Cer 34:1;20 Cer 18:1;02/16:0 Ceramides C34H67NO3 [M+CH3COO]- 596.5236 17.7  254.6 1 -3.9 0.6 1 1

LPC 16:1 LPC 16:1 Glycerophosphocho- C24H48NO7P  [M+CH3COO]- 552.3290 8.1 238.2 2a -3.0 26" 1 l
lines

LPC 17:0 LPC 17:0 Glycerophosphocho- C25H52NO7P  [M+H]+ 510.3548 9.6 2333 2a -1.1 -0.4" 1 1
lines [M+Na]+ 532.3369 9.6 235.5 -0.8 -0.9" 1 l

LPC 18:0 LPC 18:0 Glycerophosphocho- C26H54NO7P [M+H]+ 5243690 10.5  237.9 2a -4.0 -0.4! ! l
lines [M+Na]+ 546.3536 104  239.2 11 -1.0' | l

LPC 18:1 LPC 18:1 Glycerophosphocho- C26H52NO7P [M+H]+ 522.3551 9.1 234.6 2a -0.5 0.6' l l
lines

LPC 20:1 LPC 20:1 Glycerophosphocho- C28H56NO7P [M+Na]+ 572.3681 10.6 2433 2a -0.9 0.2" 1 l

lines
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Table SI-7.1. Continuation.

Bulk name Species name Formula lonization Anno-  Mass CCS 1Cyo 1/10 1Cyo
species tation  error error exposure exposure

level (ppm) (%)
24h 48h 24h 48h

LPC P-16:0 LPC P-16:0 Glycerophosphocho- C24H50NOBP  [M+Na]+ 502.3267 0. . ! !
PE 32:1 PE 16:0_16:1 IGIrllsgszerophosphoethano- C37H72NO8P  [M-H]- 688.4900 17.0  260.6 2a -3.4 15" 1 1
PE 36:1 PE 18:0_18:1 I(?Ir;;:r;?thosphoethano- C41HSONO8P  [M-HJ- 7445538 184 2718 2a 15 0.6 1 1 1 1
PE 36:4 PE 16:0_20:4 ICi::;;:ne?f)phOSphoethanO- C41H74NO8P [M+H]+ 7405198 17.1 276.6 2a -3.6 1.6" 1 1
PE 38:4 PE 18:0_20:4 l(grgllcr;?f)phosphoethano- C43H78NO8P [M-H]- 766.5367 17.8 2745 2a -3.3 -0.5' 1 1

lamines [M+H]+ 768.5520 17.9 284.3 -2.3 0.3" 1 1
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H/C 24h H/C48h L/C24h L/IC48h H/B24h H/B48h L/B24h L/B48h C/B24h C/B 48h

| ﬁl'a{%'l |Iut:ar.nine
Carboxylic acids and derivatives Pfe'neiaec:%?ﬁutamine
Beta-Alanine 2
|

2 Ethoxylated phosphorylcholine
Organonitrogen compounds Phosghorvlc oling i

I N-acetyl-lactosamine
Glycerophosphocholine 1
Inosine
4—pyridoxic acid
20~-dihydrocortisol

Hypoxanthine 0

Other classes

17
Glycerophosphocholines PG 181
P& 26:

Glycerophosphoethanolamines __ L PE 1§E

Ceramides Cer 18:1,02/16:0

Fig. SI-7.1. Sankey diagram combined with heatmaps to show the effect of ethanol exposure on the extracellular metabolome of HepaRG cells. Only annotated
metabolites which were selected by univariate and/or multivariate statistics are shown. Altered metabolites in the polar fraction of the samples are indicated by
a blue-purple Sankey diagram, while a green Sankey diagram represents metabolites originating from the apolar fraction. Grey color in the heatmap was used
when a metabolite was not selected during the statistical selection. H/C 24 h: 1Cy vs. control after 24 h of ethanol exposure. H/C 48 h: 1Cyo vs control after 48
h of ethanol exposure. L/C 24 h: 1/10 1C4o vs control after 24 h of ethanol exposure. L/C 48 h: 1/10 I1Cyo vs control after 48 h of ethanol exposure. H/B 24 h:
IC10 vs blank media after 24 h of ethanol exposure. H/B 48 h: ICyo vs blank media after 48 h of ethanol exposure. L/B 24 h: 1/10 1Cy vs blank media after 24 h
of ethanol exposure. L/B 48 h: 1/10 1Cyo vs blank media after 48 h of ethanol exposure. C/B 24 h: Control vs blank media after 24 h of incubation. C/B 48 h:
Control vs blank media after 48 h of incubation. FC: fold change.
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Section 8. Examples of MS/MS spectra

x10 2 o
124 Hﬂ_\o—!;—o

1.1 H \_\chm

Hic” N
14

CHs
0.9 HiC=\ CHy HL=y “)‘ 212.1046

™ O—PH—OH
0.8+ = oHy OH

0.7 86.0977 125.0000

0.6-
0.5-
0.4 . o)

0.3 Hac,HN; CHs o 20
0.24 =\ CHy HOT N
;. 60.0808
0.1 450322 l 184.0739
L
0 T L} T L T

L L} T T T T T L L} L L T 1 l“
30 40 5 60 70 80 9% 100 110 120 130 140 150 160 170 180 190 200 210
Counts (%) vs. Mass-to-Charge (m/z)

Fig. SI-8.1. MS/MS spectrum of ethoxylated phosphorylcholine at 10 eV after maximum intensity normal-
ization. The spectrum was measured in the extracellular polar fraction of HepaRG cells (ESI (+)). Fragment

structures were derived from CFM-ID.

x10 2 M=, Q

114 ]
14 124 5981

0.5
0.8

0.71 TN ow
06 " oy o=piom

0.5 98.9832
0.4
0.24 HiC=

oMy CHa o—+—o

HEHN 3 p o T e
0.24 45.0347 e HN 71.07369=" [P S :N..-( Hy
cH, £1- \ Ly, \ow we ™,

0.1 50.0795 80 QII'ZIEJSH
. i - | 104|.1004 212.I1043

o TH,

30 40 5 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230
Counts (%) vs. Mass-to-Charge (m/z)

Fig. SI-8.2. MS/MS spectrum of ethoxylated phosphorylcholine at 20 eV after maximum intensity normal-
ization. The spectrum was measured in the extracellular polar fraction of HepaRG cells (ESI (+)). Fragment

structures were derived from CFM-ID.
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Fig. SI-8.3. MS/MS spectrum of ethoxylated phosphorylcholine at 40 eV after maximum intensity normal-
ization. The spectrum was measured in the extracellular polar fraction of HepaRG cells (ESI (+)). Fragment

structures were derived from CFM-ID.
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Fig. SI-8.4. Isotopic pattern of ethoxylated phosphorylcholine. The spectrum was measured in the extra-

cellular polar fraction of HepaRG cells (ESI (+)).
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Fig. SI-8.5. MS/MS spectrum of Cer 18:2;02/22:0 at 10 eV after maximum intensity normalization. The

spectrum was measured in the intracellular apolar fraction of HepaRG cells (ESI (+)). Fragment structures

are not shown due to their size. FAA: fatty acid ammonia (i.e., FA-OH+NH3). Sph: Sphingoid base.
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