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Figure S1. XRD spectra of MXene and MC nanosheets.
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Figure S2. (A) Zeta potential of MXene and MC nanosheets. (B) XPS analysis of the MC
nanosheets. (C) High-resolution Cu 2p XPS spectrum of MC nanosheets. (D) TG curves

of MXene and MC nanosheets. Data are presented as the mean + SD (n = 3).
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Figure S3. (A) UV-vis absorption spectra of the MC nanosheets. (B-C) Temperature curves
and real-time infrared thermal images of MC nanosheets after 5 min of NIR irradiation. (D)
Photothermal stability of MC nanosheets after five laser on/off cycles. (E) Release profiles
of Cu?* ions from MC nanosheets in PBS with or without NIR irradiation. Data are

presented as the mean £ SD (n = 3).

Figure S4. SEM images of MC nanosheets after NIR irradiation. Scale bar: 1 ym.
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Figure S5. UV-vis absorption spectra of Alg and Alg-DA.
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Figure S6. Compressive strength and elastic modulus of the hydrogels. Data are

presented as the mean £ SD (n = 3). *P < 0.05 and **P < 0.01 indicate significant

differences compared with the GAD group.
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Figure S7. (A) Schematic illustration of the adhesive strength test. (B) Adhesive strength

of hydrogels. Data are presented as the mean + SD (n = 3). *P < 0.05 and **P < 0.01

indicate significant differences compared with the GAD group.
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Figure S8. Rheological properties of the hydrogels dynamic rheological cycle test.
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Figure S9. Degradation profiles of the hydrogels. Data are presented as the mean + SD
(n=3).



Figure S10. SEM image of the GAD/MC hydrogel after NIR irradiation. Scale bar: 3 pm

(low-magnification SEM images), 1 ym (high-magnification SEM images).
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Figure S11. Infrared thermal images of the bacterial/hydrogel complex under NIR light (808

nm, 1.5 W/cm?) for 5 min.
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Figure S12. Infrared thermal images of the cell/lhydrogel complex under NIR light (808 nm,
1.5 W/cm?) for 5 min.
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Figure S13. The quantification of the cell spreading area was based on F-actin staining.
Data are presented as the mean £ SD (n = 3). *P < 0.05 and **P < 0.01 indicate significant
differences compared with the GAD group. P < 0.05 and ##P < 0.01 indicate significant
differences compared with the GAD/MC+NIR group.
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Figure S14. Quantitative analyses of the fluorescence intensity of Runx2 and OPN in
different treatment groups. Data are presented as the mean + SD (n = 3). *P < 0.05 and
**P < 0.01 indicate significant differences compared with the control group. #P < 0.05 and
##P < 0.01 indicate significant differences compared with the GAD/MC+NIR group.
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Figure $15. Representative immunohistochemical staining images of Runx2 and OPN in

BMSCs after different treatments. Scale bar: 50 ym.
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Figure S$16. Relative mRNA expression of HSPs in MC3T3-E1 cells after different

treatments. Data are presented as the mean = SD (n = 3).
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Figure $17. (A) Flow cytometry analysis of intracellular ROS levels in RAW264.7 cells
under different treatment conditions. (B) MDA levels in the different treatment groups. Data
are presented as the mean = SD (n = 3). *P < 0.05 and **P < 0.01 indicate significant
differences compared with the control group. *P < 0.05 and ##P < 0.01 indicate significant

differences compared with the GAD/MC+NIR group.

240
## *%
— *k
S : ’
2 ##
-_— I
2 120 -
) I
>
>
) ‘
0 :
N ) G &
o© cla s N
o GP’O O\Vx\o"
S\

Figure S18. Cell viability of RAW264.7 cells after different treatments for 3 days. Data are
presented as the mean = SD (n = 3). *P < 0.05 and **P < 0.01 indicate significant

differences compared with the control group. *P < 0.05 and ##P < 0.01 indicate significant

differences compared with the GAD/MC+NIR group.
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Figure S19. The cell aspect ratio was quantified based on F-actin staining. Data are
presented as the mean = SD (n = 3). *P < 0.05 and **P < 0.01 indicate significant
differences compared with the control group. *P < 0.05 and ##P < 0.01 indicate significant
differences compared with the GAD/MC+NIR group.

- —_
3 400 %l) 80
£ I ## c
(% sk g
= © 1 ##t
-l I ## = *
s *k 'S I ##
< 200 - g 40 sk
.9 *% -
= ] I ##
i I -] *k
=
< ®
3 S I
H ]
S o= : S ol = .
» O < \ae » O ¢ &
&© s W AW &© X W \
o G GP“O\ \&G" o™ ) GP‘O\ \“\O"‘\
[ c,Po

N
N
o

Concentration of IL-4 (ng/L)
o s

III

c°““°\

2]
[=
o

Concentration of IL-1ra (ng/L)
w
o =3

|z|
T

*%

##
*%

##
*%

o°““°\

O c ®
[ca o\@\ N
ca ‘,0\"‘0‘

Figure S20. ELISA measurements of inflammatory factors secreted by macrophages after
different treatments for 3 days. Data are presented as the mean + SD (n = 3). *P < 0.05
and **P < 0.01 indicate significant differences compared with the control group. P < 0.05
and ##P < 0.01 indicate significant differences compared with the GAD/MC+NIR group.
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Figure S21. Quantitative analyses of the fluorescence intensity of ROS in different
treatment groups. Data are presented as the mean + SD (n = 3). *P < 0.05 and **P < 0.01
indicate significant differences compared with the control group. #*P < 0.05 and ##P < 0.01

indicate significant differences compared with the GAD/MC+NIR group.
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Figure S22. Western blot analysis and protein expression of PI3K, p-AKT, AKT, iNOS,
TNF-a, CD86, CD206, IL-10, and IL-4 in RAW264.7 macrophages with or without periodic
NIR irradiation. Data are presented as the mean £ SD (n = 3). *P < 0.05 and **P < 0.01
indicate significant differences compared with the control group. #P < 0.05 and ##P < 0.01

indicate significant differences compared with the GAD/MC+NIR group.



o
©

*%
*%

H
[=2]

##
*%

N

Relative CD44 level
Relative CD90 level
l? H
*

o
b
o
bl
-
=

-
N
-
a

©
-
o
3*
*

[3,]

Relative CD31 level
(:3 (<]
*
*

Relative a-SMA level

oL B9 oL mim

O < e O < >

cla N N [t W P\
OP’O P~0\Vx‘g\‘ GP’O PS)\‘x‘c}‘

Figure $23. Quantitative analysis of immunohistochemical staining of hydrogel samples
collected after different treatments. Data are presented as the mean £ SD (n = 3). *P <
0.05 and **P < 0.01 indicate significant differences compared with the GAD group. #P <
0.05 and ##P < 0.01 indicate significant differences compared with the GAD/MC+NIR group.
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Figure S24. (A) WBC count of the rats with or without LPS injection. (B) Representative
immunohistochemical staining images of TNF-a and IL-6 in the different treatment groups.
Scale bar: 200 ym. Data are presented as the mean + SD (n = 3). *P < 0.05 and **P < 0.01

indicate significant differences compared with the control group.
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Figure S$25. Representative immunohistochemical staining images and quantification of
TNF-a and IL-10 in different treatment groups. Scale bar: 50 um. Data are presented as
the mean + SD (n = 3). *P < 0.05 and **P < 0.01 indicate significant differences compared
with the LPS group. #P < 0.05 and ##P < 0.01 indicate significant differences compared
with the GAD/MC group.
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Figure S26. The blood glucose levels of the rats after induction with STZ. Data are

presented as the mean + SD (n = 3).
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Figure S27. (A) Representative HE staining images of heart, liver, spleen, lung, and kidney
after different treatments at 8 weeks. Scale bar: 50 ym. (B) Serological detection of ALT,

AST, BUN, and CR levels. Data are presented as the mean + SD (n = 3).

Table S1. Primer sequences used in qRT-PCR analysis.

Genes Primers (F, forward; R, reverse; 5’-3’)
F: TCAACGGCACAGTCAAGG
R: TTAGTGGGGTCTCGCTCC
F: CATCCCAGTATGAGAGTAGGTGT
R: GCTCAGATAGGAGGGGTAAGAC
F: CTGACTGGAAGAGCGGAGAG
R: CGGCTGAGTAGGGAACACAC
F: TCTGAGGGACTAACTACGACCAT
R: TGGAAGAGTTTCTTGCTTAAAGTC

Mouse-GADPH

Mouse-Runx2

Mouse-Col-1

Mouse-OPN



F: TTCTGCTCACTCTGCTGACCC
Mouse-OCN

R: CTGATAGCTCGTCACAAGCAGG

F: CAGGCGGTGCCTATGTCTC
Mouse-TNF-a

R: CGATCACCCCGAAGTTCAGTAG

F: GAGACCACTGGGGAGAATGC
Mouse-IL-6

R: TTGCCAGGTGGGTAAAGTGG

F: GAATCTTGGAGCGAGTTG
Mouse-iINOS

R: CCAGGAAGTAGGTGAGGG

F: ATGGGCTCGTATGATTGT
Mouse-CD86

R: TCTTAGGTTTCGGGTGAC

F: CATCCTGCTCTTCTTTCTC
Mouse-IL-4

R: TTCTCCTGTGACCTCGTT

F: TTTCAAACAAAGGACCAG
Mouse-IL-10

R: GGATCATTTCCGATAAGG

F: AAGACAGCAGAGGAGGTG
Mouse-Arg-1

R: AGTCAGTCCCTGGCTTA

F: GCAAGTGATTTGGAGGCT
Mouse-CD206

R: ATAGGAAACGGGAGAACC

F: CATCATCCCTGCCTCTACTGG
Human-GAPDH

R: GTGGGTGTCGCTGTTGAAGTC

F: TATGCGGATCAAACCTCACCA
Human-VEGF

R: CACAGGGATTTTTCTTGTCTTGCT

F: ATCCATGTGACCATGAGGAAAT
Human-HIF-1a

R: CTCGGCTAGTTAGGGTACACTT

F: AAGAGCGACCCTCACATCAA
Human-bFGF

R: GCCAGGTAACGGTTAGCACA

F: CAGGAGGATGGTGGTTTG
Human-Ang-1

R: GCCCTTTGAAGTAGTGCC
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