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Figure S1. Images of the color turning during PDA coating of frustules samples.
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[bookmark: _Hlk505112599]Figure S2. Contrast Phase microscopy images of amino-functionalized frustules before PDA coating (F-NH2) and after PDA coating (F-NH2 PDA); images of bare frustules after PDA coating at pH 9.5 and 10.5 (F PDA 9.5; F PDA 10.5). Marker: 10 μm.

PDA nanoparticles synthesis. For PDA nanoparticles (PDA NPs) synthesis,[1-2] 13.1 mL of bidistilled water were ultrafiltered (filters Ø of 0.2 μm) and placed in a falcon tube; then 7.3 mL of filtered ethanol and 300 μL of filtered NH4OH solution were added. Sample was strongly stirred and 4.6 mL of dopamine-hydrochloride solution (10 mg/mL) were added. Oxidative polymerization of PDA NPs was carried out for 12 h; finally, NPs were collected by centrifugation (10000 rpm) after 3 washing steps in bidistilled water. PDA NPs exhibited 181.4±34 nm diameter as DLS output result (var. 1976 nm2). PDA NPs were synthesized for UV-visible spectra characterization and comparison. 
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Figure S3. SEM images of PDA NPs at 2 different magnifications. Markers: (a) 500 nm; (b) 200 nm.
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Figure S4. DLS graph of the size of PD NPs.



Soft biosilica extraction and PDA coating. A volume of 1 mL of diatom culture (106 cells/mL) was treated with 2 mL of SDS (2% w/V)-EDTA (100 mM) solution in a glass tube;[3] after gently pipetting, in order to avoid foam formation, the mixture was maintained overnight at 55°C. Pellet was then washed with bidistilled water for 3 times and with TRIS buffer solution (10 mM, pH 8.5), and the extracted biosilica was stored in 0.1 mL of TRIS buffer solution. Dopamine polymerization was directly performed at pH 8.5. Reaction was carried out for 3 h at room temperature with a dopamine concentration of 2 mg/mL in the same aforementioned buffer solution. To remove the excess of PDA, a glucose gradient (a 40% w/V phase for frustules separation and a 5% w/V phase for PDA, 1+1 mL in a tube) was carried out.[4] Then PDA-coated frustules were washed three times with bidistilled water. Bare and PDA coated soft cleaned frustules are both shown in figure S4.
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Figure S5. Confocal microscopy images of biosilica structures obtained via soft cleaning before (a) and after (b) PDA coating. Marker: 10 μm.

 Architecture parameters evaluation. Samples were morphologically evaluated by bright field optical microscopy in reflection and SEM. The number of pores / area of 50 girdles was evaluated (in areas of 500 nm x 500 nm) per sample (F-NH2, F-NH2 PDA and F-NH2 PDA Ag); also the average size of cells was investigated (100 shells per sample).[4] Image J was used for both analyses. 
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Figure S6. Architecture parameters investigations on amino-functionalized frustules before (F-NH2) PDA coating, after (F-NH2 PDA) PDA coating and after (F-NH2 PDA Ag) silver nano-precipitation. 
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