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Figure S1. Molecular structures of (a) L-3,4-dihydroxyphenylalanine (L-DOPA), (b)

9-Fluorenylmethoxycarbonyl-L-lysine (Fmoc-L-Lys), (c) Sn(lV) tetrakis(4-pyridyl)porphyrin

(SnTPyP?"), (d) Meso-Tetra(4-N-methylpyridyl)porphyrine (TMPyP*").



Figure S2. a) Photograph of an assembled Fmoc-L-Lys fiber solution, which is white and

turbid. b) SEM image of assembled Fmoc-L-Lys fibers, showing solid fibrous structure.
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Figure S3. a) Photograph of DOPA (1 mg mL™) after incubation at pH 8 for 48 h. b) UV-vis
absorption spectra of a DOPA (1 mg mL™) solution before and after incubation at pH 8 for
48h. The base line for the absorbance spectrum in the range of 300~500 nm has a varying

elevation, showing the feature of DOPA melanin.*
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Figure S4. a) Photograph of Fmoc-L-Lys fibers after incubation with DOPA (1 mg mL™) at
pH 8.0 for 2 days. ¢) CD spectra of Fmoc-L-Lys and Fmoc-L-Lys/DOPA fibers. They show
similar peak patterns, indicating that the structures of assembled Fmoc-L-Lys are retained in

Fmoc-L-Lys/DOPA fibers.
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Figure S5. Possible oxidative and cross-linking reaction mechanism for DOPA. Autoxidation
of DOPA is induced in alkaline pH and DOPAquinone is generated.® The quinone then
couples to form bisquinone (or oligomers) units.* Quinone intermediate can be attacked by
nucleophiles (e.g., amino group) via a Michael addition and/or Schiff base reaction.>*®
Oxidation of DOPA followed by polymerization is the key step for the formation of DOPA

melanin.*
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Figure S6. a) Photograph of Fmoc-L-Lys fibers (5 mg mL™) after incubation with different
concentration of DOPA (from left to right: 210 mg mL™, 4x10° mg mL™, 2x10% mg mL™,
5x102 mgmL™, 110" mg mL™, 510" mg mL™" and 1 mg mL™) at pH 8.0 for 2 days. Before
analysis the finial precipitate was centrifuged at 4000 rpm for 10 min and resuspended in
ultrapure water. b) UV-Vis absorption spectra of resulting Fmoc-L-Lys/DOPA fibers in (a). As
the increase of initial concentration of DOPA, the according Fmoc-L-Lys/DOPA fibers have
an increase absorbance at 280 nm ascribed to DOPA melanin. This absorbance reaches
saturation when DOPA is given at 5%10 mg mL™. c¢) The amount of incorporated DOPA
melanin at different initial concentration of DOPA. When the concentration of DOPA is lower
than 5x10" mg mL™, the added DOPA can fully be incorporated into Fmoc-L-Lys fibers in
form of DOPA melanin. 1 mL of Fmoc-L-Lys fibers (5mg mL™) has the capability to

incorporate as much as 0.485 mg DOPA melanin.
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Figure S7. a) UV-Vis absorption spectra of Fmoc-L-Lys/DOPA/SNnTPyP fibers at different
concentration of DOPA. At low concentration of DOPA (2x10° mg mL™, 4x10°® mg mL™,
2x102 mg mL™), the absorption peak is centered at 416 nm ascribed to SnTPyP monomer.
When the concentration of DOPA reaches 5x10% mg mL™, the absorption peak red shifts to
423 nm, which is indicative of SnTPyP aggregate due to an increased amount of assembled
SnTPyP. b) The assembly efficiency of SnTPyP (10 uM) on the Fmoc-L-Lys/DOPA fibers at
different initial concentration of DOPA. The assembly efficiency of SnTPyP increases as the
increase of DOPA concentration and reaches nearly 100 % when DOPA concentration is (or

above) 5x102 mg mL™.



AN

Absorbance

r k " IAJ\/\IA T
300 400 500 600 700 800

Wavelength (nm)

Figure S8. Normalized UV-Vis absorption spectra of SnTPyP (pre-dissolved in 1M HCI, blue
line), SnTPyP mixed with DOPA melanin (black line) and Fmoc-L-Lys/DOPA/SnTPyP fibers
(red line) in ultrapure water of pH 8.0 adjusted by 1 M NaOH. After incubation with DOPA
melanin, the Sort band of SnTPyP becomes broader along with a little red shift. These
changes are due to the coupling of DOPA melanin and SnTPyP, probably via coordination
bond and electrostatic interaction. The Sort band of SnTPyP on the Fmoc-L-Lys/DOPA fibers
further broadens and shows an obvious red shift. This is because the SnTPyP molecules in the
fibers have a close distance, which facilitates the according intermolecular coupling. These

results prove the vital role of the Fmoc-L-Lys template to tune self-assembly of SnTPyP.
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Figure S9. a) UV-Vis absorption spectra b) CD spectra of Fmoc-L-Lys/DOPA/SnTPyP
Fmoc-L-Lys/DOPA/TMTPyP fibers in solution. TMTPyP and SnTPyP are both positively
charged and have similar molecular structure. To investigate the effects of Sn center on the
self-assembly of SnTPyP, we use TMTPYP as a control model without metal center. TMTPyP
can be assembled onto the Fmoc-L-Lys/DOPA fibers via electrostatic interaction, however,
the assembled TMTPyP molecules show no chiral signal. These results indicate, that the metal
center in metalloporphyrin is indispensable for the ordered origination on the

Fmoc-L-Lys/DOPA fibers.
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Figure S10. Fluorescence spectra of a) SnTPyP after mixing with DOPA melanin and b)

Fmoc-L-Lys/DOPA/SnTPyP fibers in solution at different concentration of initial DOPA.
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Figure S11. EPR spectra of DOPA after mixing of ammonia water (red line) and
Fmoc-L-Lys/DOPA/SnTPyP fibers after illumination (black line). In basic condition, DOPA
generates an intense EPR signal with a g value of 2.00194, which is derived from the overlap
of a more dominant carbon-centered signal and the small semiquinone signal.® While the EPR
signal from Fmoc-L-Lys/DOPA/SnTPyP fibers is weak and has a g value (2.00215) different
to that of the former. This is probably because the electron transfer from light-excited SnTPyP

to quinone and the generated semiquinone constitutes the main EPR signal.
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Figure S12. TEM image of Fmoc-L-Lys/DOPA/Co30, fibers. The CozO4 NPs are inset on the

surface of the fibers.
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Figure S13. UV-Vis absorption spectra of Fmoc-L-Lys/DOPA/SNnTPyP and

Fmoc-L-Lys/DOPA/SnTPyP/Co304 hybrid fibers in solution.
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Figure S14. a) Optical and b) TEM images of Fmoc-L-Lys/DOPA/SnTPyP/Co30, hybrid

fibers after constant stirring at 600 rpm for 6 h. The fibrous structure is observed after the
stirring as before (Figure 1a), suggesting that the B-sheet structure based on =n-stacking and
H-bond is stable enough to resist mechanical agitation. The attached CozO, NPs remained
during the constant stirring indicative of the robustness of the hybrid fibers. Co304 NPs can
attach on the assembled fibers via coordination binding, although the adhesive interaction
may become weaker considering the alkaline condition. The electronic attraction between the
positively charged nanoparticles and the negatively charged carboxyl groups in the fibers can

also enhance the binding.
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Figure S15. UV-Vis absorption spectra of a) SnTPyP and b) Fmoc-L-Lys/DOPA/SnTPyP in
borate buffer solution (pH 8.0, 10 mM) containing sodium persulfate (5 mM) after irradiation
under visible light (A=400 nm) for different period of time. The mixed solutions were
exposed to air condition and stirred at a speed of 600 rpm. The Soret band of free SnTPyP
quickly declines and disappears after 30 min irradiation, resulting from the photobleaching of
SnTPyP probably via oxidation by single oxygen or sodium persulfate. After 30 min
irradiation the Soret band of Fmoc-L-Lys/DOPA/SnTPyP is almost unchanged and can remain
ca. 40% intensity after 2 h irradiation. This enhanced photostability for
Fmoc-L-Lys/DOPA/SNTPyP is probably due to exciton migration among J-aggregated
SnTPyP.
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