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Figure S1. (a) Scanning electron microscopy (SEM) and (b) transmission electron
microscopy (TEM) images of UMOPs-COOH. Scale bars: 300 nm in a and 100 nm in
b. As compared to UMOPs, the sea urchin-like morphology was well-maintained after

carboxylation reaction.
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Figure S2. Size distribution diagrams of the Ag,O nanoparticles (NPs) within
Ag,O0@UMOPs. (a) Ag,0-1@UMOPs, (b) Ag,O-2@UMOPs, and (¢) Ag,O-
3@UMOPs.
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Figure S3. Energy-dispersive X-ray spectroscopy (EDX) spectra of Ag;O@UMOPs,
the peaks related on the C, O, Ag, Si, Cu, where the Cu peaks are from the mesh of the

TEM grids and the Si peak is from the background.
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Figure S4. FT-IR spectra of UMOPs, UMOPs-COOH, and Ag,O@UMOPs.
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Figure S5. Growth curves of E. coli treated with different concentrations of (a)

UMOPs, (b) Ag,0-1@UMOPs, (¢) Ag,O-2@UMOPs, and (d) Ag,O-3@UMOPs.



1.5 .
a [——Control b 1° —— Control
—_—— . i —_— . ~1
12 1 mg mLi1 12. 25 ug mLi1
|2 mgmL ~+—-50 pg-mL
—— .mL™" S .mL~"?
0.94 4 mg-mL _ 0.9- 100 pg-mL
8 mg-mL™’ - 200 pg-mL™"

16 mg-mL™" 400 pg-mL™

ODgy, value
o
(o)]

ODg, value
o
(o2}

] of
0.3 0.3- r g
0.0 1 0.04 -
O 2 4 6 8 10 12 0O 2 4 6 8 10 12
Time (h) Time (h)
15 1.5
C [—+—Control d —s— Control
—_— . -1 —_— . -1
124 25 pgmL1 12, 25 pg-mL
|50 ngmL- .50 pgmL
—— . 71 ——e——e - _1
09 100 pug-mL 1 004 100 pg-mL
200 pg-mL- 200 pg-mL™!

400 pug-mL™’ 400 pg-mL™"

o
D
ODgq value
o
il

Time (h) Time (h)
Figure S6. Growth curves of S. aureus treated with different concentrations of (a)

UMOPs, (b) Ag,O-1@UMOPs, (¢) Ag,0O-2@UMOPs, and (d) Ag,O-3@UMOPs.
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Figure S7. Antimicrobial activity of Ag,O nanoparticles (Ag,O NPs) and Ag,O-

3@UMOPs against (a) E. coli and (b) S. aureus.
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Figure S8. Confocal fluorescence microscopic images of control and Ag,O@UMOPs-

treated groups of E. coli and S. aureus. Scale bars: 200 um.
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Figure S9. Optical photographs showing before and after the swelling of UMOPs,
Ag,0@UMOPs and Ag,0 NPs against (a) PBS and (b) LB broth. (¢) Swelling ability
(Q) of UMOPs, Ag;,O@UMOPs and Ag,0O NPs against the specific solvents (The
swelling ability was tested by the reported method. The as-prepared UMOPs,
Ag,0@UMOPs and Ag,0O NPs (5.0 mg) were placed in an Eppendorf centrifuge tube
(1.5 mL), to which was added 0.5 mL of PBS and LB broth. All samples were allowed
to stand in the solvents for 24 h, and then the heights of the swollen samples were
measured. The heights of the swollen samples were converted to the volume by
calculating an empty tube (1.5 mL) with a known volume of water in advance. The
swelling ability (Q) of all samples could be determined by the volume of swollen
samples (mL) divided by the mass of the samples (0.005 g). The swelling ability
experiment on each sample was carried out three times to achieve the average Q values

with the error as the standard deviation).



Table S1. Comparison of the current study with previously reported data for antibacterial performance

Materials

Morphology

Size

(nm)

Ag content

Thermal stability®

Porosity

(m?/g)*

Antibacterial efficiency

Inhibition zone (mm)?

Ref.

Ag,0@UMOPs

Ag,O@PLLA

Ag/Ag,0/ZnO@cellulose-

chitosan film

Ag,0O@LS/CG hydrogel

g-C3N4/ZnO—AgZO

H-PPAN/rGO-g-PAO
@Ag*/Ag membrane

Sea urchin-like

morphology

Sphere

Irregular layer

Nanofiber

~200

3.83 ~ 7.54 wt%

0.50 wt %

30.60 ~ 51.30 wt%

15.00 wt%

3.23 wt%

65.03% at 800 °C

15.57% at 700 °C

33.00 % at 700 °C

551.26

40.93

S. aureus: 95.30%
E.coli: 99.80%
200 pg-mL!

S. aureus: 89.00%
E.coli: 96.00%

S. aureus: 10.00 ~ 19.60
E.coli: 12.40 ~ 15.00

6 mm pieces

S. aureus: 100.00%
MRSA: 81.00%

lcmx 1cm X 0.5 cm

S. aureus: 10.00 + 0.50
E.coli: 7.00 +1.00
100 pg-mL™!

S. aureus: 100.00%
E.coli: 100.00%
0.50¢g

This work



S. aureus: 4.05 pg-mL™!

AgNPs@P(NIPAM-co-MQ) Sphere 1~4 / / / E.coli: 10.08 pg-mL"! 6
MICe
P.syringae pv.
Lachrymans: 95.19% (40 mg-L™!)
Ag@MSN-QPEI Sphere 15 3.50 wt % 29.04% at 790 °C 355.62 7

C.michiganensis subsp.

Michiganensis: 95.10 % (50 mg-L 1)

S. aureus: 93.66%
IM-POP@Ag Irregular sphere / 26.01 wt% 66.50% at 800 °C 137.70 E.coli: 96.56% 8
200 pg-mL™!

S. aureus: 256 pg-mL™!
rGO-QCP@Ag Sheet 3~4 44.07 wt% 35.05 % at 800 °C / E.coli: 16 pg-mL™! 9
MIC

S. aureus: 100.00%
10 pg'mL™!

polyCu-MOF@AgNPs Cube 600 x 100 7.24 at%* 27.87% at 700 °C 45.39 10
S. aureus: 10 pg-mL™!

MIC

¢ Atomic ratio; ®» Weight residue after thermal degradation; ¢ The highest BET surface areas reported in the article; ¢ The highest antibacterial efficiency or the largest

inhibition zone reported in the article; e Minimal inhibition concentrations.



Table S2. Summary of the elemental content for UMOPs and Ag,O@UMOPs

Element (at%) C O Ag
UMOPs 91.87 8.13 0.00
Ag,O-1@UMOPs 88.41 11.02 0.57
Ag,0-2@UMOPs 87.84 11.21 0.95
Ag,0-3@UMOPs 87.15 11.73 1.12

The data is from the XPS analysis.
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