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Materials. All the reagents are analytic grade and commercially available. Titanium
oxalate (K,TiO(C,0y);), diethylene glycol ((CH,OH),), Chloroauric acid
(HAuCly-4H,0), and methanol (CH3;0H) were purchased from China National
Medicines Corporation Ltd. All the chemicals were used as received without further
purification. All chemicals were used as received without further purification. Water

was supplied with a Barnstead Nanopure Water System (18.3 MQ*cm).

Synthesis of P25/Au heterostructure. P25 and chloroauric acid (HAuCl,-4H,0, ¢
=10 g-L") were suspended in 20: 80 vol mixture of ethanol: water, and were irradiated

with a mercury lamp (300 W) for 30 min. Obtained samples were filtered and washed.

Photoelectrode fabrication. The working electrode was fabricated by the fluorine-
doped tin oxide (FTO) glass deposited with production samples. In a typical process of
making a working electrode, 50 mg of photocatalyst sample was mixed with 20 mL of
terpineol and stirred with a magnetic stirrer for 2 h. The solution was ultrasonicated for
0.5 h to mark a homogeneous ink. Then 200 pL of ink with a pipettor was taken and
spread onto FTO glass by dropwise to make an electrode catalyst. Finally, the
photoelectrode was dried in air and then was ready for further characterization. A Cu
wire was connected to the FTO substrate with the silver colloid paste. Finally, epoxy
was solidified to cover the FTO substrate, the silver paste and the Cu wire to avoid short

current in the measurement.

Photoelectrochemical measurement. Photoelectrochemical analyses were carried out

using a standard three-electrode cell with Ag/AgCl as reference electrode and Pt sheet



as the counter electrode in the KCl solution (1M). The electrolyte was bubbled with N,
for 2 h to remove O,. The light source used was identical with that used in the

photocatalytic H, generation testing.

Figure S1 (a-c) SEM, TEM and STEM images of E. coli.
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Figure S2 Size distribution of Au nanoparticles.



Figure S3 SEM (a-c) and TEM (d-f) images of E. coli-like TiO,. Inset (f) shows the
Fast Fourier transform (FFT) pattern take from the yellow square in (f), corresponding

to the (101) faces of anatase TiO,.

Figure S4 SEM image of E. coli-like TiO,.



_———

Figure S5 SETM image of E-TiO,/Au/TiO,
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Figure S6 Survey spectrum for E-TiO,/Au/TiO,.

—_
ju]
~—
—_
o
~—

— E-TiO,
\— E-TiO,/AUTiO,

Ti 2p O1s
— E-TiO,
— E-TiO,/AU/TIO,

Intensity (a.u.)
Intensity (a.u.)

[ 1 i i 1 L L " 1
468 464 460 456 536 534 532 530 528 526 524
Binding energy (eV) Binding energy (eV)

Figure S7 XPS characterization of (a) Ti 2p and (b) O 1s for E-TiO,/Au/Ti0, and pure

E-TiO,.
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Figure S8 XPS spectrum of S 2p and N 1s for £-TiO,/Au/TiO,-Ar.

The content of N and S elements in bacteria is very low. In our work, the E.
coli/Au/TiO, composite was calcined under air atmosphere to remove E. coli and obtain
an E-TiO,/Au/TiO, heterostructure. C, N and S element may be oxidized during the
calcination process and volatilize into the air. To illustrate, we calcined the E.
coli/Au/TiO; in the Ar atmosphere (E-TiO,/Au/TiO,-Ar). It can be seen from the XPS
spectrum of S 2p and N 1s for £-TiO,/Au/Ti0,-Ar that annealing under Ar protective

gas, the S and N elements contained in the material are also very low.

Figure S9 SEM and HRTEM images of £-TiO,/Au.



E-TiO,/Au still maintaining the bacteria shape. The difference from E-TiO,/Au/TiO,
is that Au nanoparticles are distributed on the surface of TiO, (Figure S8b). What’s

more, the diameter of the Au nanoparticles in £-TiO,/Au is also distributed 10-15 nm.
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Figure S10 PL emission of £-Ti0O,/Au/TiO,, E-TiO,/Au and pure E-TiO,.

Figure S11 TEM image of P25/Au.
From the TEM image of the P25/Au, it can be seen the Au nanoparticles are
distribution from 9-14 mn. Furthermore, through ICP-MS measurement, the loading

amount of Au in the P25/Au is 0.4 wt% which is the same with that in the E-

Ti0,/Au/TiO, sample.
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Figure S12 H; evolution of E-Ti0,/Au/TiO, with different Au amount.

Through ICP-MS measurement, the loading amount of Au in the final FE-
Ti0,/Au/Ti0, composite is 0.4 wt%. Furthermore, by adding different amounts of gold
solution in the process of bacterial reduction, we have prepared E-TiO,/Au/TiO,
composite with different amounts of Au. And the photocatalytic H, evolution activity
has been tested. The E-TiO,/Au/Ti0,-0.4 wt% composite has the highest H, evolution

rate (In this paper, E-TiO,/Au/Ti0, is used instead of E-TiO»/Au/Ti0,-0.4 wt% unless

otherwise specified).

— E-TiO,

— E-TiO,/Au/TiO,
— E-TiO,/Au

— P25/Au

Absorbance (a.u.)

" 1 " 1 A 1 " [l " 1 "
300 400 500 600 700 800
Wavelength (nm)

Figure S13 UV-vis absorption of E-Ti0,/Au/TiO,, E-Ti0,, E-TiO,/Au and P25/Au.
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Figure S14 The field enhancement of a capsule model of the TiO, replaced bacteria.
The capsule is illuminated by a plane wave that is polarized along the long axis of the

capsule.
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Figure S15 Field enhancement distributions of the TE WGMs labeled in Figure S14.



