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1 Materials and instrumentation

ZnTPPS was purchased from Sigma-Aldrich. Fullerene (Cgqy) was supplied by
Yongxin Chemicals Corporation (Henan, China). Triethyl citrate and Malonyl
dichloride were purchased from J&K. a-Methoxy-w-aminopoly(ethylene glycol)
(CH30-PEG3-NH;; Mw = 5000; Mw/Mn = 1.05) was purchased from Aladdin and
used after dried under vacuum. e-(benzyloxycarbonyl)-L-lysine  N-
carboxyanhydride (Lys(Z)-NCA) were synthesized by the Fuchs-Farthing method
using bis(trichloromethyl) carbonate (triphosgene). Trifluoroacetic acid, hydrogen
bromide (HBr; 45% in acetic acid) were purchased from Sigma-Aldrich. Nitroblue
tetrazolium (NBT), reduced nicotinamide adenine dinucleotide (NADH), methyl
viologen (MV?"), tricthanolamine (TEOA), 2,2,6,6-tetramethyl-piperidine
(TEMP), 1,8-diazabicyclo(5.4.0)undec-7-ene (DBU) were purchased from Aladdin
and used as received. All aqueous solutions were prepared with ultrapure Milli-Q
water (resistance >18 MQ cm™).

'H NMR spectra were recorded on a Varian UNITY-plus 400 M NMR
spectrometer at room temperature with tetramethylsilane (TMS) as an internal
standard. Electron spray ionization (ESI) mass spectrometry was performed on a
VG-ZAB-HS spectrometer (VG Company, England using the Fast Atom
Bombardment (FAB) method. Dynamic light scattering (DLS) experiments at a 90°
scatter angle were performed on a laser light scattering spectrometer (BI-200SM)
equipped with a digital correlator (BI-9000AT) at 636 nm at required temperature.
All samples were obtained by filtering through a 0.45 um Millipore filter into a
clean scintillation vial. Transmission electron microscopy (TEM) measurements
were performed using a Philips T20ST electron microscope at an acceleration
voltage of 100 kV. To prepare the TEM samples, the sample solution was dropped
onto a carbon-coated copper grid and dried slowly at required temperature. The zeta
potential values were measured on a Brookheaven ZetaPALS (Brookheaven
Instrument, USA). Absorption spectra were performed on a Shimadzu UV-2401PC
spectrometer (Shimadzu Corporation, Tokyo, Japan). Fluorescence spectra were
carried out on a F4600 fluorophotometer (Hitachi, Japan). Time-resolved



fluorescence measurements were run on a Fluorescence Lifetime Spectrometer
(FL920).

2 The synthesis of materials

2.1 The synthesis of fullerene derivative.
The synthesis route of mCg is shown in
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Scheme. S1. Synthesis of fullerene derivative

3 The synthesis of block copolymer

The synthesis route of PEG-b-PLys is shown in Scheme S2.
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Scheme S2. The synthesis route of PEG-b-PLys



4 Characterizations
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Figure S1. 'H NMR spectra of malonate.
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Figure S2. 3C NMR spectra of malonate.
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Figure S4. 3C NMR spectra of malonate fullerene.
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Figure S5. 'TH NMR spectra of mCgy.
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Figure S6. 'H NMR spectra of PEG3-b-PLyss.
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Figure S7. The FTIR spectroscopy of TEC malonate fullerene and its hydrolysis product (mCgp).
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Figure S8. ESI-MS of mCyg, (negative mode).



Figure S9. TEM micrograph of the (A)mCg solution, (B)ZnTPPS micelle, (C)mCgy micelle. The scale
bar is 200nm in A and 500nm in B and C, respectively.
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Figure S10. The UV-vis spectrum of mCg solution(~10 uM), ZnTPPS solution(~10 uM), and mixed
solution (both mCgy and ZnTPPS were 10 uM) in pure water.
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Figuer. S11. Quenching of the steady-state fluorescence intensities of ZnTPPS on increasing
addition of water-soluble fullerene in water, Ao, =430 nm.
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Figure S12. EPR spectra of the micelles solution in which trace TEMP acts to capture the 'O,
generated upon photoirradiation.
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Figure S13. Changes in the UV-vis absorption spectra of the complex micelle (ZnTPPS:mCgy=1:1)
with irradiation time in the presence of 0.1 M KI.
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Figure S14. UV-vis spectral changes of the solutions of the mixture of the complex micelle
(ZnTPPS:mCg=1:1) and MV?2* by the irradiation of light (0-30 min).

5 Light-harvesting properties of micelles.!

Calculation of fluorescence quantum yield of micelles in water.

The Fluorescence quantum yield of complex micelle in water was determined by using
quinine sulfate in 1 M H2SOs4 as a standard. The quantum yields were calculated with
equation (1).

@ = Osx(1/Is)*(ODs/OD)x(n2/ms) (1)

where @ is the quantum yield, ®s= 0.55 for quinine sulfate, I is the integrated intensity
of fluorescence emission peak, 1 is the refractive index of solvents for sample and
standard (water was used for both systems, . = n«), and OD is the optical density
determined by UV-vis spectroscopy. The subscript “s” refers to the standard. In this
work, the fluorescence spectra of quinine sulfate were excited at 313 nm. The
fluorescence quantum yield of complex micelle was calculated to be 2 %.

Energy transfer efficiencies based on donor quenching with steady-state fluorescence
experiments were calculated according to following equation (2).

E=1-IznTPPS m./Icomplex m. (2)

where [znTPPs m. 1s the intensity of donor’s (ZnTPPS micelle) fluorescence emission and
Icomplex m. 1s the fluorescence emission of complex micelle.

Energy transfer rate constant according to equation (3).



E=k./(kex+11) (3)

where ket is energy transfer rate constant, 1 is the singlet state fluorescence lifetime
of complex micelles. The k., between donor and acceptor is calculated to be 1.26x103
sl
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