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Figure S1. Photocatalytic antibacterial experiments of MoS,/TiO,against Staphylococcus aureus
under dark and light irradiation. Images under dark conditions(a);Images under light irradiation
(b) ; the Staphylococcus aureus colony number (c) and OD value(d) of MoS2/TiO2-1 under dark
and light irradiation.



Supplementary Table S1: Quantitative comparison in the PEC / band-structure (photocurrent + band) dimension

System

This work: 1D
MoS,/TiO;
(self-supported)

2D/1D MoS,/TiO,
heterostructure

MoS,/TiO, nanotube
arrays (TNAs)

1 T-MOSz@TiOz
nanotubes

Heterojunction type

S-scheme

S-scheme (simulated solar)
< Type-II (visible-light)
switchable

Type-11

Type-II / Schottky

Photocurrent density / PEC
response

Steady-state net photocurrent
~0.12 mA/cm?; pristine TiO,
=~0.0026 mA/cm?2; =45x

Transient photocurrent markedly
enhanced (MoS,/TiO, outperforms
bare MoS; and TiO,)

210.6 pA/cm? (= 0.21 mA/cm?) @
1.23 V vs RHE, =18.2x pure TNAs
(11.5 pA/cm?)

Enhanced photocurrent + reduced
EIS arc radius

Band-structure parameters (vs NHE)

TiO,: CB -0.51 / VB +2.77 V (Eg = 3.2 eV);
MoS,: CB-0.18 / VB +1.34 V (Eg = 1.3-1.5
eV); -O,7/-OH detected by EPR

Fermi-level alignment — built-in field
MoS,—TiO,; S-scheme charge transfer under
simulated solar light (DFT-supported)

MoS; bandgap = 1.9 eV extends TiO;
visible-light absorption

TiO,: CB 0.4 / VB +2.8 V; 1T-MoS,: CB +0.18 /
VB +1.98 V (Eg 3.17 — 2.84 V)

Ref.

This
work

[S1]

[S2]

[S3]



Supplementary Table S2. Comparison of the photocatalytic antibacterial performance of MoS,/TiO,-based and related TiO,-based photocatalysts

System (structure)

This work: 1D TiO,/MoS.
(self-supported, S-scheme)

This work: pristine 1D TiO,
(control)

BC/MoS,/TiO, (bacterial
cellulose film)

TiO, NTs @Au / @Pt

Ce,Er co-doped TiO»
(0.5Ce0.2Ti-O)

TiO, NTs@MoS, nanoflowers

Light source

300 W Xe, full
spectrum, 100
mW/cm?2

300 W Xe, full
spectrum, 100
mW/cm?2

Sunlight
(UV+Vis+NIR,
PTT+PDT)

Visible (470 nm)

Simulated sunlight, 20

min

Visible

Initial
[bacteria]

1:1000

105
CFU/mL

105
CFU/mL

107
CFU/mL

Bactericidal efficiency (%)

86

36

99.9929 (S. aureus) / 99.8935 (E.

coli)

Au <50 / Pt <40

91.23 (S. aureus) / 92.8 (E. coli);
bare TiO, 44.85

strong vs. ESBL E. coli & MRSA

Notes on driving
conditions

Full-spectrum;

recovery-free

Full-spectrum

Full-spectrum +
photothermal, fine
powder/film

Same load as this work

doped, NIR-conversion

wound-healing setting

Ref.

This

work

This
work

[54]

[S5]

[S6]

[S7]



Supplementary Table S3: Comparison of Antibacterial Activity of MoS,/TiO,Composites with Different Architectures (Structure — Activity Dimension)

Composite architecture Preparation method Light source Strain Antibacterial effect Ref.
1D TiO,/MoS; (this work, Anodization + Full-spectrum (300 W This
S. aureus 86%
self-supported) hydrothermal Xe, 100 mW/cm?) work
. - Strong (incl.
TiO, NTs@MoS, nanoflowers (core— Anodization + . . ESBL E.
. Visible light ] photothermal, [S7]
shell loading) hydrothermal coli, MRSA .
wound-healing)
In situ bi thesi Sunlight (UV+Vis+NIR; S.
BC/MoS,/TiO; flexible composite film . o) oo unlight (UV+Vis IEUS [ 09 9929 /99.8935% [S4]
(bacterial cellulose) PTT+PDT) E. coli
2D/1D heet-on- d PEC enh t (with
/1D (nanosheet-on-nanorod) Hydrothermal Solar/visible light — enhancement (wi [S3]
MoS,/TiO, photocurrent)

Note: The 2D/1D (nanosheet-on-nanorod) MoS,/TiO,row is included to illustrate the charge-separation/PEC advantage of the 2D/1D architecture; the cited work is
a photoelectrochemical - photocatalytic study rather than an antibacterial report, so no antibacterial strain or inhibition data is listed.
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