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Figure S1. SEM images of (a) Ti3AlC2 ceramic bulks and (b) Ti3C2 bulks. 
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Figure S2. (a) AFM image and (b) the corresponding thickness of Ti3C2 nanosheets.
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Figure S3. EDS spectra of Ti3C2 nanosheets.
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Figure S4. XPS spectra of Ti3C2 nanosheets.
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Figure S5. Digital images of Ti3C2 nanosheets and Ti3C2/Apt-M nanosheets dispersed in various solvents.
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Figure S6. Digital images of hemolysis assay of Ti3C2, Ti3C2-PEG and Ti3C2/Apt-M nanosheets at different concentrations.
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Figure S7. UV-vis spectra of Ti3C2, Ti3C2-PEG and Ti3C2/Apt-M nanosheets. 
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Figure S8. UV-vis spectra of (a) Ti3C2, (b) Ti3C2-PEG and (c) Ti3C2/Apt-C nanosheets at different concentrations. Mass extinction coefficient of (d) Ti3C2, (e) Ti3C2-PEG and (f) Ti3C2/Apt-C nanosheets at 808 nm. Normalized absorbance intensity at λ = 808 nm divided by the characteristic length of the cell (A/L) at varied concentrations (10, 20, 30, 40 and 50 µg mL-1). 
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Figure S9. Photothermal performance of (a) Ti3C2, (b) Ti3C2-PEG and (c) Ti3C2/Apt-C nanosheets dispersed in aqueous solution under 808 nm laser irradiation. Calculation of time constant and photothermal-conversion efficiency of (d) Ti3C2, (e) Ti3C2-PEG and (f) Ti3C2/Apt-C nanosheets at 808 nm laser irradiation. 
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Figure S10. (a) Infrared thermal images and (b) temperature changes of Ti3C2/Apt-M nanosheet aqueous solutions under different laser power irradiation at 808 nm.
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Figure S11. Cell viabilities of (a-b) MCF-7 and (c-d) HepG2 cells after incubation with Ti3C2-PEG, Ti3C2/Apt-M and Ti3C2/Apt-C nanosheets of varied concentrations for 24 h and 48 h. 
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Figure S12. Cell viability of (a) MCF-7 and (b) HepG2 cells treated with different concentrations of Ti3C2-PEG, Ti3C2/Apt-C and Ti3C2/Apt-M nanosheets.
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Figure S13. (a) The representative infrared thermal images and (b) temperature curves of tumor-bearing mice with different treatments at different time points. 
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Figure S14. Body weight curves of tumor-bearing mice after different treatments in 17 d. 
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Figure S15. H&E stained tissue sections of major organs (heart, liver, spleen, lung and kidney) from mice with different treatments. Scale bar: 100 μm.
Table S1. Aptamer sequences.
	[bookmark: _Hlk18664857]Name
	Sequences (5’-3’)

	Apt-M
	NH2-(CH2)6-GCA GTT GAT CCT TTG GAT ACC CTG GTT TTT TTT TT

	Apt-C
	NH2-(CH2)6-ATT GCA CTT ACT ATA TTG CAC TTA CTA TAT TGC AC

	Apt-Mf
	NH2-(CH2)6-GCA GTT GAT CCT TTG GAT ACC CTG GTT TTT TTT TT-FAM

	Apt-Cf
	NH2-(CH2)6-ATT GCA CTT ACT ATA TTG CAC TTA CTA TAT TGC AC-FAM



Table S2. The photothermal performance parameters (mass extinction coefficient and photothermal conversion efficiency) of various nanoagents in the literatures.
	Nanomaterials
	Mass Extinction Coefficient
(ε, Lg-1cm-1)
	Photothermal Conversion Efficiency
(η, %)
	Wavelength
(λ, nm)

	Ti3C2 nanosheets1
	25.2
	30.6
	808

	Nb2C nanosheets2
	37.6 or 35.4
	36.5 or 46.65
	808 or 1064

	Ta4C3 nanosheets3
	8.67
	34.9
	808

	Mo2C nanosheets4
	18.0 or 12.3
	24.5 or 43.3
	808 or 1064

	V2C nanosheets5
	38.3
	48.5
	808

	Ti2N quantum dots6
	41.25 or 34.92
	48.62 or 45.51
	808 or 1064

	W1.33C nanosheets7
	8.54 or 4.94
	32.5 or 49.3
	808 or 1064

	Ti3CN nanosheets8
	36.6 or 43.5
	36.5 or 32.1
	808 or 1064

	Au nanorods9
	13.9
	21.0
	808

	BP quantum dots10
	14.8
	28.4
	808

	SnS bulk11
	8.2
	24.0
	808

	WS2 nanosheets12
	23.8
	44.3
	808
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