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General Information

Commercial reagents were purchased from commercial suppliers and used as received, unless
otherwise stated.

'H and 3C NMR spectra were recorded on Bruke DRX 400 (400 MHz). Mass Spectra were
obtained from East China University of Science and Technology LC-Mass spectral facility. UV-Vis
spectra were collected on a Shimadzu UV-1800 spectrophotometer. Fluorescence spectra were
collected on a FluoroMax-4 (Horiba Scientific) fluorescence spectrophotometer with slit widths were
set at 3 nm both for excitation and emission unless otherwise stated. The pH measurements were
carried out with a FE20 plus (Mettler Toledo) pH meter.
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Part I: Probe Design

1.1 Representative fluorescent probes for FA based on 2-aza-cope rearrangement

.
\CNPPh; o
N-N
b
2

;
Bj\ COos

O N0
NH,
NHz

e g
O\/\M
o~ ~o S
FFP551-ER

NBC
RFAP-1 FormAFP

mitoRFAP-1

L OO0, gw g

FAP 573 Probe 1

Figure S1 2-aza-cope rearrangement based fluorescent probes for FA.

1.2 Representative fluorescent probes for FA based on methylenehydrazine or formimine
formation
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Figure S2 Methylenehydrazine or formimine formation based fluorescent probes for FA.

1.3 Representative fluorescent probes for FA based on diamine condensation/cyclization
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Figure S3 Diamine condensation/cyclization based fluorescent probes for FA.
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1.4 Representative fluorescent probes for FA based on FA-induced intramolecularity
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Figure S4 FA-induced intramolecularity based fluorescent probes for FA.

Table S1 Comparison of literature reported fluorescent probes for FA.
(N. A. means the information “not available” from the literature)
Optimized condition Biological
for FA detection application

FAP-1 645 6621 5 10 uM probe +100 uM FA HEK293T cells. {
(turn-on) 2 hat37 °Cin PBS (20 mM,
pH =7.4)
FP1 633 6491 10 1 UM probe + 250 uM FA HEK293TN cells 2
(turn-on) 3 hat37°Cin PBS (pH = NS1 cells
7.4)
RFP-0 420/470 5101 0.3 10 uM probe +100 uM FA HEK293T, Hela, 9
RFP-1 (turn-on) 2 h at 37 °C in PBS (20 mM, MCF-7, MCF-10A,
pH=7.4) RKO, SH-SY5Y and
U-20S cells
FAP-573 573 5851 N.A. 10 uM probe +100 uM FA HEK293T, ADH5 KO, @
(turn-on) 2 hat37 °C in PBS (20 mM, WT, HAP1 cells
pH =7.4)
FormAFP 340 5201 66 nM 20 puM probe + 500 uM FA MCF7 cells e
(turn-on) 70 min at 37 °C in EtOH/PBS
(1:50 vlv,
10 mM, pH = 7.4)
MitoRFAP-1 470 5101 N.A. 10 uM probe + 100 uM FA HEK293T cells ®
(turn-on) 120 min at 37 °C in PBS (10 Hela cells
mM, pH = 7.4) HCT-116 cells
MCF-7 cells
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at 37 °C in PBS (10 mM, pH
=74)
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(100 mM, pH = 7.4)

10 uM probe + 1 mM FA 60
min in DMSO/ buffer solution
(1:4viv,pH=74)

20 UM probe + 1.4 mM FA in
DMF/PBS buffer solution (1 :
19 viv, 2 mM pH = 7.4)

10 uM probe + 10 mM FA at
37 °C in CH3CN/PBS buffer
solution (1 : 9 v/v, pH = 7.4)

20 uM probe + 20 uM FA
180 min in at 37 °C CH3;CN/
PBS buffer solution (1 : 9 v/v,
pH=7.4)
5 UM probe + 100 uM FA 30
min in PBS (10 mM, pH =
7.4)

6 uM probe + 150 uM FA 45
min in PBS (10 mM, pH =
7.4)

10 uM probe + 100 uM FA
32 min in PBS (10 mM, pH
=7.4)

10 uM probe + 200 uM FA
10 min at 37 °C in PBS (10
mM, pH =7.4)

10 uM probe + 13 mM FA 3
min in DMF/PBS buffer
solution (4 : 6 v/v, pH = 7.4)

20 uM probe + 2 mM FA in
DMF/PBS buffer solution (1 :
1, viv, pH = 7.4)
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1, viv, 25 mM, pH = 7.4)
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EtOH/Tris-HCI (3 : 7, v/v, 10
mM, pH =7.4)

10 uM probe + 800 uM FA
15 min in PBS (10 mM, pH =
7.4)

10 uM probe + 2 mM FA 60
min in PBS (10 mM, pH =
5.4)

5 uM probe + 800 uM FA
60 min in PBS (10 mM, pH =
7.4)

1 UM probe + 200 uM FA 15
min in PBS (10 mM, pH =
7.4)

1 UM probe + 500 uM FA 30
min in PBS (10 mM, pH =

7.4)

10 pM probe +200 uM FA
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Part II: Probe Synthesis and Structure Characterizations
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Scheme S1 Synthesis of the probe NAP-FAP2-1

2.1 3-nitrophenylazanyl N-(/N-propyl-1,8-naphthalimide-4-yl)carbamate (NAP-FAP2-1)

To a solution of 4 2 (25.4 mg, 0.100 mmol) and 4-dimethylaminopyridine (DMAP, 36.7 mg, 0.30
mmol) in 2 mL toluene under nitrogen atmosphere, was added triphosgene (45.5 mg, 0.15 mmol). The
reaction mixture was heated to 100 °C and stirred at 100 °C for 6 h. After cooling to room temperature,
a solution of N-(3-nitrophenyl) hydroxylamine (5)*° (20 mg, 0.13 mmol) in 2 mL anhydrous
dichloromethane was added to the reaction mixture. The reaction mixture was stirred at room
temperature overnight. After the solvent was removed in vacuum by a rotavapor, the residue was
purified by silica gel chromatography column using methylene chloride and methanol (20:1, v/v) as
eluent to afford 21 mg (48 % yield) of the title probe NAP-FAP2-1 as yellow solid. 'H NMR (400
MHz, DMSO-dy) 6 11.39 (s, 1H), 10.14 (s, 1H), 8.60 (t, /=2.3 Hz, 1H), 8.57 - 8.48 (m, 3H), 8.14 (dd,
J=28.3,2.3 Hz, 1H), 8.06 (d, /= 8.0 Hz, 1H), 7.96 (dd, J = 8.2, 2.3 Hz, 1H), 7.91 (t, J= 7.9 Hz, 1H),
7.68 (t,J=8.3 Hz, 1H), 4.03 (t,J= 7.4 Hz, 2H), 1.67 (h, J=7.4 Hz, 2H), 0.94 (t, /= 7.4 Hz, 3H). 1°C
NMR (150 MHz, DMSO-dy): 6 163.4, 162.9, 153.8, 147.7, 143.3, 140.1, 131.1, 130.9, 129.8, 128.2,
126.4, 126.0, 125.9, 124.3, 122.2, 122.0, 118.4, 117.6, 112.6, 41.1, 20.8, 11.3. ESI-HRMS: m/z
[M+Na]* calcd for [C,oH sN4OgNa]*™: 457.1119, found: 457.1122.

2.2 3-nitrophenylazanyl N-(2-(4-methylbenzene-1-sulfonylamino)ethyl)-1,8-naphthalimide-4-
yDcarbamate (NAP-FAP2-2)
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Scheme S2 Synthesis of the probe NAP-FAP2-2
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To a solution of 63! (20.5 mg, 0.050 mmol) and 4-dimethylaminopyridine (DMAP, 18.4 mg, 0.15
mmol) in toluene (2 mL) under nitrogen atmosphere and triphosgene (22.8 mg, 0.075 mmol) was
added. The reaction mixture was stirred at 100 °C for 6 h. then the solution of N-(3-nitrophenyl)
hydroxylamine®? (10 mg, 0.065 mmol) in 2 mL anhydrous dichloromethane was added to the reaction
mixture. The reaction mixture was stirred at room temperature overnight. After the solvent was
removed in vacuum by a rotavapor, the residue was purified by silica gel chromatography column
using methylene chloride and methanol (20:1, v/v) as eluent to afford 8.0 mg (27 % yield) of the probe
NAP-FAP2-2 as yellow solid. '"H NMR (400 MHz, DMSO-dj): 6 8.59 (t,J= 2.3 Hz, 1H), 8.51 - 8.40
(m, 3H), 8.14 (dd, J = 8.3, 2.2 Hz, 1H), 8.06 (d, /= 8.1 Hz, 1H), 7.93 (dd, J = 8.1, 2.3 Hz, 1H), 7.86
(t,J=7.9Hz, 1H), 7.75 (t,J = 6.4 Hz, 1H), 7.65 (t, /= 8.3 Hz, 1H), 7.59 (d, /= 8.1 Hz, 2H), 7.24 (d,
J=28.1Hz, 2H), 4.12 (t,J= 6.6 Hz, 2H), 3.16-3.03 (m, 2H), 2.27 (s, 3H). 3C NMR (125 MHz, DMSO-
dg) 6 163.6, 163.1, 153.9, 147.8, 143.4, 142.5, 140.1, 137.6, 131.1, 130.8, 129.9, 129.9, 129.5(2C),
128.4, 126.5 126.4(2C), 126.0, 124.4, 122.4, 122.0, 118.6, 117.7, 112.7, 40.1, 40.0, 20.9; ESI-HRMS:
m/z [M+Na]* calcd for [C,5H,3N5OgSNa]*: 612.1160, found: 612.1163.
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Part I11: Additional Fluorescence and Absorption Studies

All aqueous solutions were prepared using double distilled water. NAP-FAP2-1 and NAP-FAP2-
2 stock solution (10 mM in dry DMSO) was prepared and stored at -20 °C. All fluorescence and
absorption spectroscopic measurements were performed in 10 mM PBS buffer (pH 7.4) at 37 °C unless
otherwise stated. Samples for absorption and fluorescence measurements were contained in 1 cmx1
cm quartz cuvettes (3.5 mL volume).
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Figure S5 a) Normalized fluorescence excitation (Aey, = 550 nm) and emission spectra (A = 430 nm)
of the probe NAP-FAP2-1 (1 uM) upon incubation with 50 uM FA for 90 min; b) Overlap of the
normalized fluorescence emission spectrum of the NAP-FAP2-1 (1 pM) upon incubation with 50 uM
FA for 90 min and that of the 4-amino-1,8-naphathalimide 4 (1 pM, A, = 430 nm); ¢) Comparison of
fluorescence emission spectrum of the reaction mixture of NAP-FAP2-1 (1 pM) upon incubation with
50 uM FA for 120 min with that of the fluorescent product 4 (1 uM, A, = 430 nm).
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Figure S6 a) Fluorescence intensity of the probe NAP-FAP2-1 (1 uM) at 550 nm (A,=430 nm) after
incubation with FA for 90 min versus [FA]. The maximum fluorescence intensity at 550 nm was
achieved with addition of 50 uM FA; b) Linear regression of the fluorescence intensity at 550 nm
(Aex=430 nm) versus FA concentrations (2.5 to 30 uM): the limit of detection (LOD, S/N=3 and
N=6748 CPS) = 0.88 uM.
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Figure S7 pH-dependent fluorescence intensity at 550 nm (A,=430 nm) of the probe NAP-FAP2-1
(1 uM) incubated with 50 uM FA for 90 min.
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Figure S8 a) Time-dependent (0 — 120 min) fluorescence intensity of the NAP-FAP2-1 (1 uM) upon
incubation with 50 uM FA at 550 nm (A=430 nm) and b) the corresponding linear regression of
Ln[(Fax-F¢)/Fmax] versus incubation time (10 - 90 min). The calculated pseudo first-order reaction
kinetic constant was 0.0307 min-!, and the second-order reaction kinetic constant was 10.2 M-!s!; ¢)
Time-dependent (0 - 14 h) fluorescence intensity of the NAP-FAP2-1 (1 uM) self-hydrolysis at 550
nm (A=430 nm) and d corresponding linear regression of Ln[(Fax-F¢)/Fiax] versus t (1-5 h). The
calculated pseudo first-order reaction kinetic constant was 0.1505 h-! (0.0025 min!), and the second-
order reaction Kinetic constant was 7.5x107 M-s-1,
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Figure S9 a) Time-dependent absorption spectra of the probe NAP-FAP2-2 (10 uM) upon addition of
500 uM FA; b) Time-dependent fluorescence emission spectra (A=438 nm) of the probe NAP-FAP2-
2 (1 uM) upon addition of 50 uM FA with 28.1 fold of fluorescence intensity increase at 550 nm; c)
Concentration-dependent fluorescence emission spectra (A=438 nm) of the NAP-FAP2-2 (1 uM)
upon addition of increasing amount of FA (0-200 uM); d) Linear regression of the fluorescence
intensity at 550 nm (A=438 nm) versus FA concentrations (2.5 to 30 uM): the limit of detection
(LOD, S/N=3 and N=3892 CPS) = 0.93 uM.
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Part IV: HRMS and "THNMR Studies of Reaction Products
4.1 HRMS studies of reaction mixture of the probe NAP-FAP2-1 with FA.

To a suspended solution of the probe NAP-FAP2-1 (4.3 mg, 0.010 mmol) in 1 mL THF was
added 10 equiv. FA (40% FA in H,O, 7.5 puL). The mixture was stirred at 37 °C for 8 h. The reaction
solution was extracted with ethyl acetate. The organic phase was separated, dried in vaccuo, then taken
for HRMS analysis. The peak m/z 255.1135 was assigned to the [M+H]" peak of the 4-amino-1,8-
naphthalimide 4 with the calculated value m/z as 255.1134 (Scheme S3).
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Scheme 3 Scale-up reaction of the probe NAP-FAP2-1 and FA in THF and water.
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Figure S10 ESI-HRMS spectrum of the reaction mixture of NAP-FAP2-1 and FA.
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4.2 'THNMR studies of reaction mixture of the probe NAP-FAP2-1 with FA

To a suspended solution of the probe NAP-FAP2-1 (6.5 mg, 0.015 mmol) in 1.5 mL THF was
added 10 equiv. FA (40% FA in H,O, 11.3 pL). The mixture was stirred at 37 °C for 8 h. The reaction
solution was extracted with ethyl acetate. The organic phase was separated, dried in vaccuo, the residue
was purified by silica gel chromatography column using methylene chloride and methanol (20:1, v/v),

then taken for '"HNMR analysis.
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Figure S11 "HNMR spectrum of the 4-amino-1,8-naphthalimide.
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Figure S12 "THNMR spectrum of the product from reaction mixture of NAP-FAP2-1 and FA..
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Part V Theoretical Calculations

All theoretical calculations [density functional theory (DFT) and the time-dependent DFT
(TDDFT)] were carried out using Gaussian 09 software.3? The ground state structures of the simplified
probe structure NAP-FAP2-Me (Figure S8), was optimized using DFT with B3LYP functional and 6-
31G (d, p) basis set (considered as in gas phase). The excited state related calculations were carried
out with the TDDFT, based on the optimized structure of the ground state. There are no imaginary

frequencies in all calculated structures during the frequency analysis.

Table S2 Atomic coordinates of the ground state structure optimized from DFT B3LYP/6-31G (d,p).

H
oA
(1

_N

T

H

NAP-FAP2-Me
Figure S13 Structure of NAP-FAP2-Me

O\N’ : "NO,

Atom# | Atom X y z
Type

1 C 4.664226 | -2.39309 | -0.20907
2 C 3.448762 | -3.05702 | 0.043518
3 C 2.292477 | -2.33702 | 0.278222
4 C 2.290921 | -0.9164 | 0.26788
5 C 3.533492 | -0.24775 | 0.027223
6 C 4.706778 | -1.01025 | -0.21279
7 C 1.121857 | -0.10826 | 0.491513
8 C 1.217501 | 1.276811 | 0.501195
9 C 2.454704 | 1.904353 | 0.276816
10 C 3.601141 | 1.168886 | 0.034767
11 N -0.10408 | -0.77271 | 0.679179
12 C -1.29643 | -0.24302 | 1.084714
13 O -1.55605 | 0.906956 | 1.373696
14 O -2.21475 | -1.27479 | 1.163886
15 N -3.52117 | -0.8411 | 1.553133
16 C -4.39526 | -0.7191 | 0.442686
17 C -5.44313 | 0.204516 | 0.529056
18 C -6.37501 | 0.251119 | -0.50342
19 C -6.30145 | -0.57228 | -1.62582
20 C -5.24507 | -1.48026 | -1.69534
21 C -4.30034 | -1.5662 | -0.67099
22 C 4.880837 | 1.873706 | -0.21123
23 N 6.008688 | 1.068936 | -0.45343
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24 C 6.003422 | -0.32861 | -0.46868
25 O 7.039055 | -0.94792 | -0.68633
26 O 4.967536 | 3.096105 | -0.20826
27 C 7.301078 | 1.721056 | -0.70698
28 N -7.47863 | 1.227771 | -0.40361
29 O -8.28818 | 1.272064 | -1.33

30 O -7.52575 | 1.939964 | 0.600275
31 H 5.579387 | -2.94448 | -0.39575
32 H 3.420791 | -4.14176 | 0.060803
33 H 1.386226 | -2.89658 | 0.489981
34 H 0.334446 | 1.873669 | 0.680526
35 H 2.522069 | 2.986924 | 0.281978
36 H -0.1291 | -1.76663 | 0.505449
37 H -3.38925 | 0.054049 | 2.027465
38 H -5.5452 | 0.877304 | 1.372676
39 H -7.04705 | -0.49488 | -2.40627
40 H -5.15931 | -2.13677 | -2.55526
41 H -3.49185 | -2.28501 | -0.72927
42 H 7.686023 | 1.406485 | -1.67912
43 H 7.140962 | 2.796071 | -0.68593
44 H 8.020328 | 1.425081 | 0.059916

Table S3 Overview of theoretical calculations of main electron transitions based on
TDDFT//B3LYP/6-31G(d,p) calculation on the optimized ground structure of NAP-FAP2-Me

Electronic TDDFT//B3LYP/6-31G(d,p)

Transition Energy (eV) f Main Configuration ClI coefficients
So—S; 3.38¢eV,367nm | 0.2351 HOMO—-LUMO+1 0.6573
So—S, 3.39¢eV,366 nm | 0.0909 HOMO—LUMO 0.6254
So—S;3 3.53eV,352nm | 0.0159 HOMO-1—-LUMO 0.6079
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Part VI: Detection of FA in Live Cells

Cell culture: The murine macrophage RAW264.7 cell lines were kindly provided by Stem Cell
Bank, Chinese Academy of Sciences. RAW264.7 cells were cultured in DMEM media (Adamas)
supplied with 10% Fetal Bovine Serum (FBS, Sangon Biotech), 1% Penicillin-Streptomycin (Gibco)
at 37 °C in a humidified atmosphere containing 95% air and 5% CO,.
6.1 Cytotoxicity assay of the NAP-FAP2-1 and NAP-FAP2-2 for RAW264.7 cells

Cell growth assay was performed using Cell Counting Kit-8 (Elabscience Biotechnology). Cell
were seeded in 96-well plates with an initial seeding density of 10000 cells per well. Solutions of
NAP-FAP2-1 and NAP-FAP2-2 (0, 5, 10, 20, 50 and 100 uM) were added into the wells and incubated
for 8 h at 37°C. 2-(2-Methoxy-4-nitrophenyl)-3-(4-nitrophenyl)-5-(2,4-disulfobenzene)-2H-tetrazole
monosodium salt (CCKS, 10 uL) was then added into each well for further incubation 1 h. Absorbance
was read by a microplate reader (BioTek Synergy Lx) at wavelength A=450 nm.

Cell Viability (% of control) = (Medicated cells OD / Control cells OD) * 100%
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Figure S14 a) Cell viabilities of RAW264.7 cells incubated with NAP-FAP2-1 at various
concentrations for 8 h; b) Cell viabilities of RAW264.7 cells incubated with NAP-FAP2-2 at various
concentrations for 8 h.

6.2 Confocal fluorescence imaging studies of NAP-FAP2-1 for FA level changes in RAW264.7
cells due to exogenous FA incubation

RAW264.7 cells were seeded in a T-25 cell culture flask in DMEM medium with 10% Fetal
Bovine Serum and 1% Penicillin-Streptomycin at 37 °C for 48 hours. One day before the experiment,
RAW264.7 cells were transferred to Nunc 35 mm glass-bottom cell culture dishes (Thermo Scientific)
to allow the cells to adhere. For imaging studies, three groups of cells were incubated without FA, 100
uM FA, and 200 uM FA, respectively for 1 h. Another group of cells were co-incubated with 200 uM
FA and 300 pM NaHSO; for 1 h. Then, the cells were washed with HBSS and then incubated with 20
uM NAP-FAP2-1 in culture medium for 90 min. After incubation, fresh culture medium was replaced,
then cell fluorescence images were captured on a Leica TCS SP8 equipped with 63% objective lens
and PMT gain of 800 (Aey/em = 458/555+£25 nm). The results were shown in Figure 4.

6.3 Confocal fluorescence imaging studies of NAP-FAP2-1 for FA level changes during erastin-
induced ferroptosis in RAW264.7 cells
RAW264.7 cells were seeded in a T-25 cell culture flask in DMEM medium with 10% Fetal

Bovine Serum and 1% Penicillin-Streptomycin at 37 °C for 48 hours. One day before the experiment,
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RAW264.7 cells were transferred to Nunc 35 mm glass-bottom cell culture dishes (Thermo Scientific)
to allow the cells to adhere. For imaging the ferroptosis process, RAW 264.7 cells were treated with
10 uM erastin in the presence or absence of 10 uM Fer-1 at 37 °C for the indicated times (0, 4 and 8
h). The cells were washed with HBSS and then incubated with 20 uM NAP-FAP2-1 in culture medium
for 90 min. After incubation, the cell medium were replaced with a new culture medium, then imaged
on a Leica TCS SP8 equipped with 63 objective lens and PMT gain of 800 (Aey/em = 458/555+25 nm).
Results were shown in Figure 5.

6.4 Confocal fluorescence imaging studies of NAP-FAP2-2 and ER Red tracker in RAW 264.7
cells due to exogenous FA incubation

RAW 264.7 cells were seeded in a T-25 cell culture flask in DMEM medium with 10% Fetal
Bovine Serum and 1% Penicillin-Streptomycin at 37 °C for 48 hours. One day before the experiment,
cells were transferred to Nunc 35 mm glass-bottom cell culture dishes (Thermo Scientific) to allow
the cells to adhere. For colocalization imaging studies, cells were incubated with FA (0, 100, and 200
uM) for 1 h. Another group co-incubated with 200 uM FA and 300 uM NaHSO; for 1 h. Then, the
cells were washed with HBSS and then incubated with 20 uM NAP-FAP2-2 in culture medium for 90
min, and then 200 nM ER Tracker Red was added and incubated for further 20 min, the cells were
washed with HBSS and then imaged on a Leica TCS SP8 equipped with 40x objective lens and PMT
gain of 800 (Aey/em = 458/555+25 nm, Aeyem = 561/610+15 nm). Pearson’s colocalization coefficients
were analyzed with Image J software. The results were shown in Figure S15.
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Figure S15 Colocalization fluorescence imaging studies of NAP-FAP2-2 and ER Red for exogenous

FA incubation in RAW 264.7 cells: a, e, 1, m) Cells were incubated in normal media and then incubated

in 20 uM NAP-FAP2-2 for 90 min and then 200 nM ER Tracker Red for 20 min; b, f, j, n) Cells were

incubated in 100 uM FA for 1 h, and then incubated in 20 uM NAP-FAP2-2 for 90 min and then 200

nM ER Tracker Red for 20 min; ¢, g, k, o) Cells were incubated in 200 uM FA for 1 h, and then

incubated in 20 uM NAP-FAP2-2 for 90 min and then 200 nM ER Tracker Red for 20 min; d, h, 1, p)
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Cells were incubated in 200 uM FA and 300 uM NaHSO; for 1 h, and then incubated in 20 uM NAP-
FAP2-2 for 90 min and then 200 nM ER Tracker Red for 20 min; m-p) Corresponding bright-field
images; q) Relative fluorescence intensities of RAW 264.7 cells in green channel of the fluorescence
images in different cell groups. Cell images were captured on a Leica TCS with 63x objective lens and
PMT gain of 800 (Aex/em = 458/555+25 nm, Aey/emn = 561/610£15 nm), scale bar = 10 um. (Error bars
represent the standard deviations of three replicates; ****P < 0.0001, ***P <0.001.)

Standard procedure for probe incubation and flow cytometry analysis: The cells were washed
with HBSS and then incubated with 20 uM NAP-FAP2-1 or NAP-FAP2-2 in culture medium for 90
min. After incubation, the cells were washed with HBSS and then subjected to mild centrifugation at
350xg for 5 min. The supernatant was discarded, and cells was resuspended in 200 uLL PBS and kept
at 4 °C in dark for analysis with a flow cytometer (Beckman Instruments, USA, Aey/erm = 488/585 nm).

6.5 Flow cytometry studies of NAP-FAP2-1 for FA level changes in RAW 264.7 cells due to
exogenous FA incubation

RAW264.7 cells were seeded in a T-25 cell culture flask in DMEM medium with 10% Fetal
Bovine Serum and 1% Penicillin-Streptomycin at 37 °C for 48 hours. One day before the experiment,
cells were transferred to a 35 mm tissue culture dishes (Thermo Scientific) to allow the cells to adhere.
Cells were incubated with FA (0, 100, and 200 uM) for 1 h. Another group was co-incubated with 200
uM FA and 300 uM NaHSO; for 1 h, and then was subjected to the standard procedure shown above
using the probe NAP-FAP2-1 for further probe incubation and flow cytometry analysis. Results were
shown in Figure S16.
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Figure S16 Flow cytometry analysis of relative fluorescence intensities of RAW 264.7 cells upon
treatment with different concentrations of FA in the presence or absence of 300 uM NaHSO; for 1 h.
(Error bars represent the standard deviations of three replicates, ***P < 0.001, **P <0.01, *P <0.1).

6.6 Flow cytometry studies of FA level changes in cytoplasm and endoplasmic reticulum during
erastin-induced ferroptosis in RAW264.7 cells

RAW264.7 cells were seeded in a T-25 cell culture flask in DMEM medium with 10% Fetal
Bovine Serum and 1% Penicillin-Streptomycin at 37 °C for 48 hours. One day before the experiment,
cells were transferred to a to a 35mm tissue culture dishes (Thermo Scientific) to allow the cells to
adhere. For studying the ferroptosis process, RAW264.7 cells were treated with 10 uM erastin (diluted
from 20 mM stock in DMSO with the cell culture media) in the presence or absence of 10 uM Fer-
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I(diluted from 50 mM stock in DMSO with the cell culture media) at 37 °C for the indicated times (0,
4, and 8 h), and then proceed to flow cytometry analysis. And then applied the standard procedure
using the probe NAP-FAP2-1 and NAP-FAP2-2 for probe incubation and cytometry analysis. The

results were shown in Figure 6.
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Part VIII: NMR and HRMS Data
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Figure S18 'H NMR, '3C NMR, and HRMS of the probe NAP-FAP2-2.
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