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Supplementary Notes

1. Synthesis of CDM

CDM was synthesized as previously described with slight modifications.[1]
1.1. Synthesis of compound 3

We dissolved 2-chloromethylpyridine hydrochloride (368.2 mg, 2.2 mmol), Na,CO;
(471.1 mg, 4.4 mmol), and Nal (374.7 mg, 2.5 mmol) in 20 mL anhydrous acetonitrile (ACN)
and the sample was stirred at room temperature. After 2 h, N-boc-ethylenediamine (163.5 mg,
1 mmol) was added to the vessel and the reaction mixture was heated at 70°C for 48 h under
argon atmosphere. The solvent was removed under reduced pressure. The residue was
suspended in NaOH 1IN, and the organic product was extracted with dichloromethane (DCM).
The DCM phase was collected and dried using anhydrous Na,SO,. After evaporation, a yellow
liquid, compound 2, was obtained. The Boc protection group of compound 2 was removed by
adding trifluoroacetic acid (TFA) (5 ml) on an ice bath and further stirring for 3 h at room
temperature. NaOH at 1 N was added to adjust the pH of solution up to 10. After a similar
extraction process and evaporation as described above, a yellow liquid, compound 3, was
obtained.
1.2. Synthesis of CDM

Compound 2 (72.7 mg, 0.3 mmol), IR780 iodide (105.3 mg, 0.15 mmol) and Na,CO;
(16.1 mg, 0.15 mmol) were dissolved in anhydrous ACN. The mixture was refluxed to 80°C
for 5 h under argon atmosphere in the dark. ACN was then removed by a rotor-evaporator and
DCM was added to suspend the residue. The inorganic compound was removed by washing
with DW and brine three times. Anhydrous Na,SO, was applied to dry the organic layer. The

blue residue after removing DCM was further purified using silica column chromatography.
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The solvent was evaporated under reduced pressure and washed with water
and brine for three times. After adding DCM, the organic layer was extracted and dried
by anhydrous sodium sulfate. The crude product was purified by silica column
chromatography (DCM/ammonia 4% in MeOH/TEA = 92:8:2.5) to yield the final product

CDM.

2. Synthesis of TPPLND

Briefly, lonidamine (LND) (169.0 mg, 0.5 mmol), DCC (208.4 mg, 1.0 mmol), NHS
(117.4 mg, 1.0 mmol), and DMAP (124.7 mg, 1 mmol) were dissolved in 5 mL of DMSO and
stirred for 24 h at room temperature. DCU precipitation was removed by centrifugation at
14,000 rcf in 30 min. The product of the first reaction, LND-NHS, in the DMSO layer was
added to the solution containing (6-aminohexyl)triphenylphosphonium bromide hydrobromide
(279.4 mg, 0.6 mmol) and TEA (84 puL, 0.6 mmol) in DMSO (2.5 mL) and stirred at room
temperature. After another 24 h, 30 mL of DW was added to the reaction vessel and HCI 1 N
was used to neutralize the mixture; the sample was held overnight at 2-8°C. The white
precipitation was collected by centrifugation at 14,000 rcf for 30 min and then dissolved in
DCM. After 3 washes with DW and brine, the DCM layer was dried by anhydrous Na,SO,.
After removing the organic solvent by rotor evaporator, the final product was used for further

experiments without any further purification step.

3. Preparation of FITC-LIR-CCM NPs and FITC-CCM NPs



BSA-FITC has been previously described. In 5 mL of PBS solution (10 mM, pH 7.4),
50 mg of BSA and BSA-FITC at a ratio of 9:1 (w/w) were dissolved. Solutions of TPPLND
10 mM, IR780 10 mM, and curcumin (CCM) 10 mM in DMSO were also prepared. TPPLND,
IR780, and CCM (at 112.5 puL (6 equiv), 37.5 pL (2 equiv), and 18.75 uL (1 equiv),
respectively) were added to the albumin-containing solution under vigorous stirring. The
remained step to acquire FITC-LIR-CCM NPs followed the washing protocol as described in
the main text. For the preparation of FITC-CCM NPs, CCM 168.75 uL (9 equiv) was used

instead of TPPLND and IR780.

4. Preparation of Cy5-LIR NPs.

Firstly, LIR was fabricated using a similar protocol as the preparation of LCIR NPs,
but CDM was replaced by LNDTPP (nynprpp:nir780 = 7:2) . After stirring overnight, an aliquot
of 50 uLL Cy5.5-NHS ester was quickly added to 5 mL of LIR NPs solution. The reaction was
held for 2 hours. The mixture was centrifuged at 2,500 g for 3 min to remove unbound
hydrophobic compound and filtered using an Amicon Ultra Centrifugal Filter (MWCO:
100kDa) and DW 4 times to completely remove organic solvent and unreacted dyes. The

remaining residue was lyophilized and stored for use in in vivo imaging experiments.

5. Thermal stability of metabolism inhibitors

CDM and LNDTPP were dispersed into DMEM containing 1% FBS + 1% PS. These

solutions were incubated at 50°C for 30 min before treating to cells. The MTT assay

was applied to evaluate the cytotoxicity of mild-heated CDM and LNDTPP to 4T1 cells.



6. In vivo ATP assay.

Mice at day 2 of treatment period was randomly sacrificed to collect tumors. These
tumors were homogenized with lysis buffer from Luminescent ATP Detection Assay Kit at
low temperature overnight. Intratumor ATP level was measured by using the similar
protocol with Luminescent ATP Detection Assay Kit as described in in vitro

experiments. The ATP level was normalized by tumor weight.
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Supplementary figure legends.

Fig S1. Synthesis of CDM.

Fig S2. Synthesis of TPPLND.

Fig S3. Characterization of CDM.

A. TLC results of CDM after reaction (stationary phase: silica GF,s4, mobile phase:
DCM/ammonia 4% in MeOH/TEA = 92:8:2.5); B. Absorption and emission spectra of CDM
in PBS solution containing BSA 10 mg/mL and DMSO 10%; D. Mass spectroscopy of CDM.
Fig S4. Characterization of TPPLND.

A. TLC results of TPPLND after reaction (stationary phase: silica GF,s4, mobile phase:
DCM:MeOH:TEA = 100:5:1); B. UV absorption spectra of TPPLND; C. Mass spectroscopy
of TPPLND.

Fig S5. Cytotoxicity of TPPLND, CDM, IR780 and their combination on 4T1 cancer cells.
Fig S6. Cytotoxicity of TPPLND and CDM after mild-hyperthermia treatment.

Fig S7. Intratumor ATP level of 4T1-bearing mice.

Fig S8. Body weight graph of mice during treatment.

Fig S9. Histological observation of main organs including heart, lung, liver, spleen, and

kidney of mice sacrificed after 21 days of different treatments. The scale bars were 200 pum.



Boc

H /\/NH
| = Na,CO; + Nal | IS HzN/\/N\Bcc C{\N
| N N
N/ c Hcl MeCN, 2 h, rt N/ MeCN, Ar atmosphere, 48 h, 70°C & b
=
(2)

NaOH
TFA Until pH = 10

Boc
\
2004 SR0TE
=N Kij DCM, icecold, 3 h Evaporate N k‘ENj
A /
@ (3)

2

TFA, DCM

Na,CO, + (3)

MeCN, Ar atmosphere, 80°C, 5 h

Figure S1.



LND

DMAP, DCC, NHS

DMSO, rt, 24 h

il
(}/O\Nb Lv“
4
N TEA, DMSO, it, 24 h
A

LND-NHS

Figure S2.

P
o H ~
\'"N\/\/'\/'\p‘
//\_/{ Br \\ 7
N Y
N s
L‘,,‘ N
o~ g
TPPLND



26

244

2.2

0.8+

0.6

0.4+

0.2

-
B 0.6 - 2.5e+5 3
—— Absorption S
0.5 | — Fluorescence| 2.0e+5 >
0
0.4 - p— S
- 3 e+
=]
a 031 =
(@) 1.0 @
- 1.0e+5
| o
0.2 2
3
0.1 - 5.0e+4 O
o o
2 0.0 1 Loo ©
=2 : =]
3 : : . =2
Ex 500 600 700 800 900 =
o Wavelength (nm)
x10 & +ESI Scan (rt: 0.097-0.298 min, 28 scans) Frag=135.0V CF=0.000 DF=0.000 D2_MS2_Scan(100-1000)_(+)_inj-1uL.d
O
L-/'N\// Sy | 745.5
=\ “ —_— 1816553.38
oI O s,
N = N ~
T T ““J?{_
S
m/z = 745.5
2432 580.3
1213:{:3_211 . 8814[8'74 40325:4.215 21457:3'945 7517923 sgg;ﬁa 42?47{.569

100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675 700 725 750 775

Counts vs. Mass-to-Charge (m/z)

Figure S3.



I o
z Z
o o
o o
[

260 280 300 320 340
Wavelength (nm)

LND

N
» i@
Cl Cl

m/z = 664.2

Mo " bk

460 480

500 520 540 560 580 600 620 640 660 880 700 720 74D 760 78D 800 B20 £40 850 B30 000 020 S40 080 BED 1000
Counts vs. Mass-to-Charge (miz)

Figure S4.

10



iy
N
o

Cell viability (%)
N B [e)]

o

120

Cell viability (%)
N 3 8 8 8

o

o
o

[e2]
(=]

120 120
mm NIR (+) -
- ~100 | L _100 | wmmm NIR (-) R B
2 2 o
SBO- ;so— M
%60 %60—
2 s
> 40 2 40
o ©
020- Q o2
0 - 0 - L| .
100 50 20 10 5 2 1 0 20 10 5 2 1 05 0 50 20 10 5 2 1 05 0
TPPLND concentration (uM) CDM concentration (M) IR780 concentration (uM)
m—rin Combination | 0 | 1 | 2 |3 | 4|5 |6 |7 |8
Crpnp(BM) | O | 10| 10 [ 10 [ 10 [ 12 [ 12 [ 12 | 12
Ceom(pM) | © 1 1 2 2 1 1 2 2
' C M 0 0 4 0 4 0 4 0 4
Wla il hu. e 0
o 1 2 3 4 5 6 7 8

Combination

Figure SS.

11




=
%]
o

=

20

100 - ~100
) 2
80 - . 80 |
£ z
= 80 8 60 -
'S 3
S 40 ; 40
O ]
Q
20 - I 20 1
0 o e B 0
10 5 2 1 0

100 50 20
TPPLND concentration (pM)

Figure S6.

12

20 10 5 2 1 05 0

CDM concentration (ﬁM)




L o
o
Z
N
—
24
— -Sm
o -
2,
x
o
) 89
Z
=
X
=
<
—
)]
©
o
o o o o o o o
N =) © © < N

(o) uonesuasuod 4lv a2Ane|ey

Figure S7.

13



Body weight (g)

N
N

N
o

-
(0]

-
(@)

—@— Control
—@— LNPs

—@— CNPs

~ @ IR(+) NPs
—@— LCIR(-) NPs
—@— LCIR(+) NPs

1T 1T T 1T 1T 1T 1T T T 1T T 1T T T T T T T°1

3 6 9 12 15 18 21
Time (day)

Figure S8.

14




Liver

Kidney

Lung

Heart

Spleen

PBS

Figure S9.

15




