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Figure S1. (a). TLC of 2,4-dinitrophenol(left) and reaction mixture for palmitic acid ester of 2,4-dinitrophenol via activated esters
method. Eluent — hexane/chloroform = 1/1. Rf1 (ester) = 0.5; Rf2 (2,4-dinitrophenol) = 0.35; (b). TLC of 2,4-dinitrophenol(left) and
reaction mixture for palmitic acid ester of 2,4-dinitrophenol via oxalyl chloride method. Eluent — pure hexane. Rf1 (2,4-dinitrophenol)
=0.6. Rf2 (ester) = 0.58; (c). TLC of 2,4-dinitrophenol(left) and reaction mixture for caproic acid ester of 2,4-dinitrophenol via oxalyl
chloride method. Eluent — pure chloroform. Rf1 (2,4-dinitrophenol) = 0.66 Rf2 (ester) = 0.94; (d). TLC of 2,4-dinitrophenol(left) and
reaction mixture for propanoic acid ester of 2,4-dinitrophenol via oxalyl chloride method. Eluent —hexane/chloroform = 2/1. Rf1 (2,4-
dinitrophenol) = 0.375. Rf2 (ester) = 0.875
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Figure S2. (a) TLC of reaction mixture for palmitic acid ester of 2,4-dinitrophenol via oxalyl chloride method. Eluent — CCls/methanol
=48/2. Rfl (2,4-dinitrophenol) = 0.42. Rf2 (ester) = 0.83; (b). TLC of reaction mixture for palmitic acid ester of 2,4-dinitrophenol via
oxalyl chloride method. Eluent — hexane/ethyl acetate = 48/2. Rf1 (2,4-dinitrophenol) = 0.33. Rf2 (ester) = 0.5; (c). TLC of reaction
mixture for palmitic acid ester of 2,4-dinitrophenol via oxalyl chloride method. Eluent — pure benzene. Rfl (mixture) = 0.33; (d). TLC
of reaction mixture for palmitic acid ester of 2,4-dinitrophenol via oxalyl chloride method. Eluent — benzene/acetic acid = 80/20. Rf1
(mixture) = 0.25; (e). TLC of reaction mixture for palmitic acid ester of 2,4-dinitrophenol via oxalyl chloride method. Eluent — acetoni-
trile. Rf1 (mixture) = 0.31.

Figure S3. TLC of reaction mixture for palmitic acid ester of 2,4-dinitrophenol via oxalyl chloride method after first chromatographic
column. Eluent — hexane/chloroform = 3/2.

Rf1 (2,4-dinitrophenol) = 0.42
Rf2 (palmitic ester) = 0.83
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Figure S4. '"H NMR spectra (300 MHz, CDCls): (A) compound 1, (B) compound 2, (C) compound 3, (D) compound 4.
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Figure S5. 3C NMR spectra (300 MHz, CDCIs): (A): compound 2, (B): compound 3, (C): compound 4.
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Figure S6. EI-MS and chromatogram: (A) compound 3, (B) compound 4.
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Figure S8. Luciferin-luciferase coupled assay using 4T1-Luc cell line in RPMI 1640 (10% FBS) at 37 °C. The total luciferin concentration
was 150 pg/ml; 2,4-DNP (compound 1), 2,4-DNP-C16 (compound 2), 2,4-DNP-C6 (compound 3), 2,4-DNP-C3 (compound 4) concen-
trations were 200 uM per well. Samples were dissolved in DMSO. The final concentration of DMSO was 1% per well. (A) Lumines-
cence signal of the reaction before and after addition of the tested compounds. Arrows indicate the compound addition point. The
sample with untreated cells was set as control. Data are presented as Mean * StD (n = 3). (B) Luminescence signal of the reaction in
cells and external medium after 2 h incubation of the cells with D-luciferintDMSO, D-luciferin+2,4-DNP, D-luciferin+2,4-DNP-C16,
D-luciferin+2,4-DNP-C6, D-luciferin+2,4-DNP-C3. The cells in medium without D-luciferin were set as control. (n = 6). D-luciferin
was added to the cells and external medium after treatment (the final concentration 150 pg/ml) and the mixture was incubated for
10 min. The average cells concentration was 2*10° per well.
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Figure S9. Change in mitochondprial potential after 2,4-DNP (compound 1), 2,4-DNP-C16 (compound 2), 2,4-DNP-C6 (compound 3),
2,4-DNP-C3 (compound 4) cell treatments. 4T1-Luc cells were incubated with the tested compounds (200 pM) for 30 min and 120
min in RPMI 1640 (10% FBS) at 37 °C, 5% CO, then the mitochondrial potential was assessed by a cytofluorimetric technique. Samples
with untreated cells were set as control. Representative cytofluorimetric population profiles.
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Figure S10. Luciferin-luciferase coupled assay kinetics using 4T1-Luc cell line in RPMI 1640 (10% FBS) at 37 °C. The total luciferin
concentration was 150 pg/ml; propionic (C3), caproic (C6) and palmitic (C16) acids concentrations were 200 uM. Acids were dissolved
in DMSO before the experiment. The total concentration of DMSQ in final solution was 1%. Samples with untreated cells (only lucif-

erin addition) were set as control. Data are presented as Mean+StD (n = 3).
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Figure S11. Luciferin-luciferase coupled assay using 4T1-Luc cell line in RPMI 1640 (10% FBS) at 37 °C, 5% CO2. The total D-luciferin
concentration was 150 pg/ml; 2,4-DNP (compound 1), 2,4-DNP-C16 (compound 2), 2,4-DNP-C6 (compound 3), 2,4-DNP-C3 (com-
pound 4) concentrations were 200 pM per well. Samples were dissolved in DMSO. The final concentration of DMSO was 1% per
well. Decrease of luminescence signal after addition of the D-luciferin (150 pg/ml) to the treated with the tested compound cells
normalized to the untreated cells (control). Data are presented as Mean®StD (n = 6). The average cell concentration was 2.3*10° cell/ml.

Procedure: 4T1-Luc cells were seeded in black 96-well plates (Greiner, France) (1x10*
cells/well) 48 h before the experiment. Cell medium was replaced with the mixtures of
medium alone (control) and with examined substance (200 uM of free 2,4-DNP or its de-
rivatives) in RPMI 1640 medium (10% FBS, 4.5 g/L glucose, 100 U/ml penicillin, 100 pg/ml
streptomycin u 0.25 pg/ml Gibco amphotericin). After 2 h or 4 h incubation the medium
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was replaced with the mixture of D-luciferin (150 pg/ml). After 10 min of incubation the
plate was put into the Luminometer chamber (EnSpire multimode plate reader, Perkin
Elmer, USA) and the luminescence signal was detected at 37 °C (flashes/time 0.1 sec). 2,4-
DNP esters were dissolved in DMSO before the use. The total concentration of DMSO in
final solution per well was 1%.

The inhibition effect was expressed as

[RLU]control—[RLU]

0 7
[RLU]control *100%

Decrease of luminescence =

where [RLU]control — relative luminescence units of the untreated cells (control);
[RLU] - relative luminescence units at certain time point of the treated cells.

[92,4-DNP [2,4-DNP-C3
=2.4-DNP-C6  12,4-DNP-C16

[

(—4

(—]
B

~l
9 1]
L

N
n

=

(normalized to untreated cells)
7
(]

4h

Decrease of ATP concentration, %

1
N
wn

Figure S12. Decrease of ATP content in 4T1-Luc cells after treating with the 200 pM 2,4-DNP (compound 1), 2,4-DNP-C16 (compound
2), 2,4-DNP-C6 (compound 3), 2,4-DNP-C3 (compound 4) for 2 h and 4 h, normalized to the ATP content in 4T1_Luc untreated cells.
Samples were dissolved in DMSO. The final concentration of DMSO was 1% per well. Data are presented as Mean®StD (n = 2-3). The
average cell concentration was 1.25*10° cell/ml.

Procedure: 4T1_Luc cells were seeded into 96-well plate in 48 h before the experi-
ment. Cell medium was replaced with the mixtures of medium alone (control) and with
examined substance (200 uM of free 2,4-DNP or its derivatives) in RPMI 1640 medium
(10% FBS, 4.5 g/L glucose, 100 U/ml penicillin, 100 pg/ml streptomycin 1 0.25 pug/ml Gibco
amphotericin). Samples were dissolved in DMSO. The final concentration of DMSO was
1% per well. After 2 h or 4 h incubation the total ATP content in the medium and cells was
determined as follows: a 20 yuL sample of the cell suspension was taken into a test tube,
and 180 pL of DMSO was added. After 1 min incubation, 20 uL of the obtained extract
was taken into a polystyrene microcuvette (cat. N507050, Grenier, France), 100 pL of ATP-
reagent (the mixture of luciferase, D-luciferin, MgSOs and buffer) was added and biolu-
minescence signal was detected (for 30 s) using luminometer FB-12 (Berthold Detection
Systems GmbH, Pforzheim, Germany). The mean value of the signal Iextract was calculated.
The bioluminescence signal was measured in a similar manner in the ATP control solution
(Leontror). The ATP concentration (ATPtwt) was calculated using the formula 1:

[ATPtot] = 10 * [ATPcontrol] lextract

Icontrol’
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where [ATPeontrol] = 3.75 nM in 90% DMSO, coefficient 10 is a dilution coefficient.

The results were expressed as

Decrease of ATP concentration = [aTPlcontrol-ATP] 100%’
[ATP]control

where [ATP]controt — ATP content in the untreated cells (control);
[ATP] - ATP contetn at certain time point in the treated cells.
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Figure S13. Size distribution of (A) 2,4-DNP loaded into eggPC (red line) and DSPC (green line) liposomes; (B) 2,4-DNP-C3 loaded
into eggPC (red line) and DSPC (green line) liposomes; (C) 2,4-DNP-C6 loaded into eggPC (red line) and DSPC (green line) liposomes;

(D) 2,4-DNP-C16 loaded into eggPC (green line) and DSPC (red line) liposomes in 10 mM PBS (pH 7.4).

Figure S14. Stability of (a) 2,4-DNP-C16 (compound 2), (b) 2,4-DNP-C6 (compound 3) and (c) 2,4-DNP-C3 (compound 4) in PBS (pH

= 7,4) with and without heating up to 65 °C.

Procedure: All samples were dispersed in 10 mM PBS (pH =7.4). Then the aliquots were incubated at a room tempera-
ture and at 65 °C for 1 h. After that we made several TLC for each sample representing heated and non-heated sub-
stances. It can be clearly seen that after 1 h upon heating all the esters were partly decomposed, though there was still
a strong presence of all the esters even after such rather harsh conditions. Samples incubated at a room temperature did

not experience any visible changes.
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Figure S15. Luciferin-luciferase coupled assay for eggPC liposomes loaded with 2,4-DNP (compound 1), 2,4-DNP-C16 (compound
2), 2,4-DNP-C6 (compound 3), 2,4-DNP-C3 (compound 4). The total luciferin concentration was 150 pg/ml; 2,4-DNP (compound 1),
2,4-DNP-C16 (compound 2), 2,4-DNP-C6 (compound 3), 2,4-DNP-C3 (compound 4) concentrations were 200 uM per well. Samples
with untreated cells (only luciferin addition) were set as control. Test was provided using 4T1-Luc cell line in RPMI 1640 (10% FBS)
at 37 °C. Data are presented as Mean+StD (n = 6).
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Figure S16. Luciferin-luciferase coupled assay for DSPC liposomes loaded with 2,4-DNP (compound 1), 2,4-DNP-C16 (compound
2), 2,4-DNP-C6 (compound 3). The total luciferin concentration was 150 pg/ml; 2,4-DNP (compound 1), 2,4-DNP-C16 (compound 2),
2,4-DNP-C6 (compound 3) concentrations were 200 uM per well. Samples with untreated cells (only luciferin addition) were set as
control. Test was provided using 4T1-Luc cell line in RPMI 1640 (10% FBS) at 37 °C. Data are presented as MeantStD (n =5).
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Figure S17. Luciferin-luciferase coupled assay kinetics using 4T1-Luc cell line in RPMI 1640 (10% FBS) at 37 °C after addition of
eggPC and DSPC liposomes. The total luciferin concentration was 150 pg/ml; the lipid concentration was 12 mg/ml, that is refer to
the maximal concentration used in experiments. Samples with untreated cells (only luciferin addition) were set as control. Data are
presented as MeantStD (n = 6).
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Figure S18. Cytotoxicity of free and encapsulated into liposomes, (A-D): 2,4-DNP (compound 1), 2,4-DNP-C16 (compound 2), 2,4-
DNP-C6 (compound 3) and 2,4-DNP-C3 (compound 4) on 4T1-Luc cells after 24 h incubation in RPMI 1640 (10% FBS) at 37 °C, 5%
CO2. Untreated cells were set as a control. The free compounds were dissolved in DMSO. The final concentration of DMSO was 1%
per well. Data are presented as Mean * StD (n = 3-5).
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Figure S19. ATP content in AML12 cells (A) after treating with the 200 uM 2,4-DNP (compound 1), 2,4-DNP-C16 (compound 2), 2,4-
DNP-C6 (compound 3), 2,4-DNP-C3 (compound 4) for 2 h and 4 h. Samples were dissolved in DMSO. The final concentration of
DMSO was 1% per well; (B) after addition of empty eggPC and DSPC liposomes. Data are presented as Mean*StD (n = 3—4). The
average cell concentration was 1¥10* cell/ml.

Procedure: AMLI12 cells were seeded into 96-well plate in 48 h before the experiment. Cell medium was replaced with
the mixtures of medium alone (control) and with examined substance (200 uM of free 2,4-DNP or its derivatives) in
DMEM-F12 medium (10% FBS, 4.5 g/L glucose, 100 U/ml penicillin, 100 pg/ml streptomycin u 0.25 pg/ml Gibco
amphotericin). Samples were dissolved in DMSO. The final concentration of DMSO was 1% per well. After2h or 4 h

incubation the total ATP content in the medium and cells was determined as follows: a 20 uL sample of the cell
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suspension was taken into a test tube, and 180 pL of DMSO was added. After 1 min incubation, 20 yL of the obtained
extract was taken into a polystyrene microcuvette (cat. N507050, Grenier, France), 100 uL of ATP-reagent (the mixture
of luciferase, D-luciferin, MgSOs and buffer) was added and bioluminescence signal was detected (for 30 s) using
luminometer FB-12 (Berthold Detection Systems GmbH, Pforzheim, Germany). The mean value of the signal Iexiract was
calculated. The bioluminescence signal was measured in a similar manner in the ATP control solution (Icontrol). The ATP

concentration (ATPwt) was calculated using the formula 1:

Iextract

[ATPtot] = 10 * [ATPcontrol]

Icontrol’

where [ATPcontrol] = 3.75 nM in 90% DMSO, coefficient 10 is a dilution coefficient.



