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Supplementary Results and Discussion

Absorption and fluorescence excitation spectra of XX-eosin molecules
Slight differences were observed among the absorption spectra of eosin-maleimide and
XX-eosin molecules, with absorption peaks ranging from 519.5 to 525.0 nm (Fig. S3). In
contrast, the fluorescence excitation spectra of these molecules were very similar, with
peaks around 519 nm. For each XX-eosin molecule, the wavelength of the absorption
peak was approximately 1-6 nm longer than that of the fluorescence excitation peak.
These results indicate that each XX-eosin molecule has structural species with absorption
at a longer wavelength than the fluorescence excitation peak, but weak/no fluorescence.
These structural species with weak/no fluorescence might be dimers and/or multimers.
To evaluate the potential existence of dimers or multimers, we measured the
absorption spectra of diluted XX-eosin molecules, using EE-eosin and WW-eosin as
examples (Fig. S4). If the longer absorption peaks of 1 uM EE-eosin (524 nm) and WW-
eosin (523.5 nm) were due to intermolecular interactions (dimer or multimer), diluting
the samples should cause these peaks to decrease in wavelength and shift closer to the
fluorescence excitation peaks (518.4 nm for EE-eosin and 519.2 nm for WW-eosin).
However, the absorption peak wavelengths were identical in 1 uM and 0.1 pM for each
XX-eosin. These results indicate that the absorption peak shift was not due to
intermolecular interactions (dimer or multimer), but rather to monomeric structural
species with intramolecular interactions that reduce fluorescence. Such structural species

might be a reason for the low !0, quantum yield of most of XX-eosin molecules.



Supplementary Scheme and Figures
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Scheme S1. Synthesis of CPP-Cargo-XX-PS.
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Figure S1. Analysis of TatBim-XX-Alexa546 molecules by 18% SDS-PAGE. The
reaction mixture including TatBim-XX-C and Alexa Fluor 546 C5 maleimide was loaded
on the reverse-phase HPLC, the HPLC peak fractions were analyzed. Red peak number
indicates a fraction which we used as TatBim-XX-Alexa546 for the cell treatment.

Alexa546 images of the gels were acquired using an FLA-9000 (Fujifilm, Japan).
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Figure S1. continued.
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Figure S2. Analysis of TatUlA-XX-Alexa546 conjugates by 18% SDS-PAGE. Each
conjugate was analyzed after purification of the conjugate using a Centri-Sep Spin

Column. Alexa546 images of the gels were acquired using an FLA-9000 (Fujifilm).
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Figure S3. Absorption (left) and fluorescence excitation (right) spectra of eosin-
maleimide and XX-eosin molecules. The number in each spectrum indicates the peak
wavelength. Absorption and fluorescence excitation spectra of the eosin derivatives (1
uM) were measured in the D>O solution including 100 mM NaOAc (pH 5.5) and 0.25%
dimethyl sulfoxide. Fluorescence excitation spectra (470-540 nm) were measured at
emission wavelength from 550 nm to 680 nm using Absolute PL quantum yield

spectrometer (C9920-02, Hamamatsu Photonics K.K., Hamamatsu, Japan).
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Figure S4. Absorption spectra of EE-eosin and WW-eosin at different concentrations (1
uM and 0.1 pM). The number in each spectrum indicates the peak wavelength. The

absorption spectra were measured using an U-3500 spectrophotometer (Hitachi, Japan).



