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Scheme S1 Synthetic route of PpIX chloride and nPCU NPs.

Table S1 Reactant ratios of PpIX and NMOFs, conjugation efficiency and content of PpIX in nPCU NPs.

WPCUNPs 1 2 3 4 5 6
PpIX:NMOF

ey 0.04 0.08 02 04 08 I
fliciency® 09 100 100 97.3 86.2 72.9
Content”

on 22 43 10.1 18.0 28.0 29.1

“Conjugation efficiency and content are calculated as described in the supplementary section preparation of nPCU NPs.
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Fig. S1. a) Size stability of nUiO-68-NH,, nPCU, nPCU@PEG NPs in water, and nPCU, nPCU@PEG NPs in 90%
DMEM associated with 10% FBS (cell medium). Photographs of b) freshly dispersed NPs solutions and ¢) those after 7
days without any perturbation. From left to right: nUiO-68-NH, in water, nPCU in water, nPCU@PEG in water, nPCU
in cell medium, nPCU@PEG in cell medium.



— RE&S%NHZ o~ 2.0x107 —nPCU43 | ~ —nPCU43
s — : 5 ——nPCU10.1| 3 . ——nPCU10.1
= :2288‘1@1 g } —npcutso| ® 1.5¢107 — nPCU18.0
ol — _nPCU18.0 @ 1.5x1074 nPCU28.0 8 nPCU28.0
o ~nPCUZ28.0 2 —nPcuzet| 2 —nPCU29.1
3 —nPCU29.1 g . B 1.0x10'1
= @ 1.0x107 2
£ £ £
2 E 5.0010°+ S 5.0x10°
o o “Ux °
< 2 2
T T T T 1 & OD- T T T T T T D- 007 T T T T T T T
400 500 800 700 800 400 450 500 550 60O 650 700 450 500 550 600 650 700 750
Wavelength (nm) Wavelength (nm) Wavelength (nm)

Fig. S2 (a) Absorption and photoluminescence spectra of nPCUx NPs excited at b) 380 nm and c¢) 400 nm.
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Fig. S3 Acid titration profiles of 0.2 mg/mL nUiO-68-NH, and nPCU NP in 20 mL aqueous solutions. The pH value of
the solutions were adjusted to 10 using 0.06 M NaOH aq., and titrated with 0.01 M HCl aq. to reach 3.0.
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Fig. S4 a) SEM image, b) UV-vis absorption spectrum, and c) fluorescence spectrum of DOX-loaded nPCU
(nPCU/DOX) NPs.
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Fig. S5 In vitro phototherapy of A549 cells incubated with PpIX, nPCU18.0 and nPCU29.1 NPs in normoxic and hypoxic
conditions, followed by 635-nm laser irradiation (100 mW/cm?, 3 min).
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Fig. S6 Relative absorption value at 635 nm of nPCU NPs and methylene blue in dependence of laser irradiation time.

Fig. S7 Photographs of nUiO-68-NH,/PpIX (left) and nPCU (right) solutions.

Direct immersing NMOFs in drug solution generally renders very low loading capacity and burst-release kinetics
because the delivery process relies on physical molecule diffusion and host-guest interaction. With respect to
phototherapy, photoactive nanomaterials need to localize at tumor sites with high stability. Therefore, PpIX is

preferred to be grafted to the amines of NMOFs to construct stable phototherapeutics.
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Fig. S8 (a) Absorption spectra of PpIX chloride with different concentrations. (b) Standard correlation curve of absorption
peak versus concentrations of PpIX chloride.
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Fig. S9 Singlet oxygen generation of methylene blue and nPCUx NPs, evaluated by fluorescence increase of SOSG.

Table S2 Fitting parameters of singlet oxygen generation efficiency.

Methylene  \pcys3  nPCUI0L mPCUISO  nPCU28.0  nPCU29.1

blue
A(10%) 13.89 3.90 5.64 10.32 8.73 6.54
k(min) 0.89 0.39 0.58 0.92 0.82 0.62
Ak 12.36 1.52 3.27 9.49 7.16 4.05
Efficiency® 1 0.12 0.26 0.77 0.58 0.33

“Efficiency is calculated via normalizing Ak of different samples by that of methylene blue.
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Fig. S10 Temperature elevation of nPCUx NPs in water with extending irradiation time of 635-nm laser at 1 W/cm?.
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Fig. S11 Photo-thermal conversion efficiency calculation of nPCU4.3, 10.1, 18.0, 28.0, 28.1 and water.
The heating and cooling curves of nPCUx under laser irradiation were collected to compute their photo-thermal

conversion efficiencies.
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Fig. S12 CLSM images of A549 cells at edge region of laser spot. The cells were treated with nPCU NPs and irradiation,
followed by calcein-AM and PI co-staining.

Fig. S13 TEM image of an A549 cell.
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Fig. S14 Fourier transform infrared spectroscopy of nUiO-68-NH, and nPCU NPs. In 3475-3350 cm’!, nUiO-68-NH,

shows two N-H stretch bands of primary amines. Whereas, there is only one N-H stretch band in nPCU, indicating the
existence of secondary amide ascribed to PpIX conjugation.



