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Scheme S1. a) The structure of P1; b) MS-ESI and c) HPLC spectra of P1. The method of HPLC spectra was as
follows: solvent A, 0.1% trifluoroacetic in 100% water; solvent B, 0.1% trifluoroacetic in 100% acetonitrile;
0.01 min, 25% solvent B, 15 min, 60% solvent B.
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Scheme S1. (a) The structure of P1; (b) MS-ESI and (c) HPLC spectra of P1. The method of 
HPLC spectra was as follows: solvent A, 0.1% trifluoroacetic in 100% water; solvent B, 0.1% 
trifluoroacetic in 100% acetonitrile; 0.01 min, 25% solvent B, 15 min, 60% solvent B.
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Scheme S2. a) The structure of TER-SA; b) MS-ESI and c) HPLC spectra of TER-SA. The method of HPLC
spectra was as follows: solvent A, 0.1% trifluoroacetic in 100% water; solvent B, 0.1% trifluoroacetic in
100% acetonitrile; 0.01 min, 20% solvent B, 25 min, 80% solvent B.
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Scheme S2. (a) The structure of TER-SA; (b) MS-ESI and (c) HPLC spectra of TER-SA. 
The method of HPLC spectra was as follows: solvent A, 0.1% trifluoroacetic in 100% water; 
solvent B, 0.1% trifluoroacetic in 100% acetonitrile; 0.01 min, 20% solvent B, 25 min, 80% 
solvent B.
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Scheme S3. a) The structure of P2; b) MS-ESI c) and HPLC spectra of P2. The method of HPLC spectra was as
follows: solvent A, 0.1% trifluoroacetic in 100% water; solvent B, 0.1% trifluoroacetic in 100% acetonitrile;
0.01 min, 25% solvent B, 15 min, 65% solvent B.
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Scheme S3. (a) The structure of P2; (b) MS-ESI (c) and HPLC spectra of P2. The method of 
HPLC spectra was as follows: solvent A, 0.1% trifluoroacetic in 100% water; solvent B, 0.1% 
trifluoroacetic in 100% acetonitrile; 0.01 min, 25% solvent B, 15 min, 65% solvent B.
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2

Scheme S4. a) The structure of TER-nSA; b) MS-ESI c) and HPLC spectra of TER-nSA. The method of HPLC
spectra was as follows: solvent A, 0.1% trifluoroacetic in 100% water; solvent B, 0.1% trifluoroacetic in
100% acetonitrile; 0.01 min, 20% solvent B, 25 min, 80% solvent B.

AH
[M+
[M+
[M+
[M+
found

N
H

H
N N

H

H
N N

H O

O

O

O

O

O

OH

N

H
NN

H

H
NN

H

H
N OO

O

O

O

OH
O
O

OH

O

NH

NH2HN

OH

O

OH

O

N
H

H
N

O
N
H

OO
H2N

NH

HN NH2

OH

ONH

NH2HN

H
N N

H

H
N OH

O

O

O

S

OH

OH

O

O N

OH

O

N

OH
O

Br

TER-nSA: RGDRDDRDDPLGYLGDDC(Cy)

5 10 15 25
Time/min

16.9 min

0 20

500 600 700 800 900 1000 1100 1200 1300 1400 m/z
0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

Inten.(x100,000)

[M+4H]4+: 675.8
[M+5H]5+: 541.0

[M+3H]3+: 900.5

[M+2H]2+: 1351.3

c

a

b

Scheme S4. (a) The structure of TER-nSA; (b) MS-ESI (c) and HPLC spectra of TER-nSA. 
The method of HPLC spectra was as follows: solvent A, 0.1% trifluoroacetic in 100% water; 
solvent B, 0.1% trifluoroacetic in 100% acetonitrile; 0.01 min, 20% solvent B, 25 min, 80% 
solvent B.
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Scheme S5. a) The structure of P3. b) MS-ESI and c) HPLC spectra of P3. The method of HPLC spectra was as
follows: solvent A, 0.1% trifluoroacetic in 100% water; solvent B, 0.1% trifluoroacetic in 100% acetonitrile;
0.01 min, 10% solvent B, 35 min, 90% solvent B.
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Scheme S5. (a) The structure of P3. (b) MS-ESI and (c) HPLC spectra of P3. The method of 
HPLC spectra was as follows: solvent A, 0.1% trifluoroacetic in 100% water; solvent B, 0.1% 
trifluoroacetic in 100% acetonitrile; 0.01 min, 10% solvent B, 35 min, 90% solvent B.
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Scheme S6. a) The structure of SA. b) MS-ESI and c) HPLC spectra of SA. The method of HPLC spectra was as
follows: solvent A, 0.1% trifluoroacetic in 100% water; solvent B, 0.1% trifluoroacetic in 100% acetonitrile;
0.01 min, 20% solvent B, 25 min, 80% solvent B.
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Scheme S6. (a) The structure of SA. (b) MS-ESI and (c) HPLC spectra of SA. The method of 
HPLC spectra was as follows: solvent A, 0.1% trifluoroacetic in 100% water; solvent B, 0.1% 
trifluoroacetic in 100% acetonitrile; 0.01 min, 20% solvent B, 25 min, 80% solvent B.
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P4: 8

Scheme S7. a) The structure of P4; b) MS-ESI and c) HPLC spectra of P4. The method of HPLC spectra was as
follows: solvent A, 0.1% trifluoroacetic in 100% water; solvent B, 0.1% trifluoroacetic in 100% acetonitrile;
0.01 min, 10% solvent B, 35 min, 90% solvent B.
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Scheme S7. (a) The structure of P4; (b) MS-ESI and (c) HPLC spectra of P4. The method of 
HPLC spectra was as follows: solvent A, 0.1% trifluoroacetic in 100% water; solvent B, 0.1% 
trifluoroacetic in 100% acetonitrile; 0.01 min, 10% solvent B, 35 min, 90% solvent B.
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Scheme S8. a) The structure of nSA; b) MS-ESI and c) HPLC spectra of nSA. The method of HPLC spectra was
as follows: solvent A, 0.1% trifluoroacetic in 100% water; solvent B, 0.1% trifluoroacetic in 100% acetonitrile;
0.01 min, 10% solvent B, 25 min, 90% solvent B.

H2N
H
N N

H O

O

O

OH

H
N N

H

H
N OH

O

O

O

S

OH

OH

O

O N

OH

O

N

OH
O

Br

5 10 15 25
Time/min

11.0 min

0 20

nSA: YLGDDC(Cy)

200 250 300 350 400 450 500 550 600 650 700 750 800 850 m/z
0.00

0.25

0.50

0.75

1.00

1.25

1.50

1.75

Inten.(x10,000,000)

[M+4H]4+: 444.4

[M+3H]3+: 666.4

c

a

b

Scheme S8. (a) The structure of nSA; (b) MS-ESI and (c) HPLC spectra of nSA. The method 
of HPLC spectra was as follows: solvent A, 0.1% trifluoroacetic in 100% water; solvent B, 
0.1% trifluoroacetic in 100% acetonitrile; 0.01 min, 10% solvent B, 25 min, 90% solvent B.



  

S11

P5: 9

Scheme S9. a) The structure of P5; b) MS-ESI and c) HPLC spectra of P5. The method of HPLC spectra was as
follows: solvent A, 0.1% trifluoroacetic in 100% water; solvent B, 0.1% trifluoroacetic in 100% acetonitrile;
0.01 min, 15% solvent B, 35 min, 70% solvent B.
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Scheme S9. (a) The structure of P5; (b) MS-ESI and (c) HPLC spectra of P5. The method of 
HPLC spectra was as follows: solvent A, 0.1% trifluoroacetic in 100% water; solvent B, 0.1% 
trifluoroacetic in 100% acetonitrile; 0.01 min, 15% solvent B, 35 min, 70% solvent B.
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Scheme S10. a) The structure of TER-nSA(I); b) MS-ESI and c) HPLC spectra of TER-nSA(I). The method of
HPLC spectra was as follows: solvent A, 0.1% trifluoroacetic in 100% water; solvent B, 0.1% trifluoroacetic in
100% acetonitrile; 0.01 min, 15% solvent B, 35 min, 70% solvent B.
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Scheme S10. (a) The structure of TER-nSA(I); (b) MS-ESI and (c) HPLC spectra of TER-
nSA(I). The method of HPLC spectra was as follows: solvent A, 0.1% trifluoroacetic in 100% 
water; solvent B, 0.1% trifluoroacetic in 100% acetonitrile; 0.01 min, 15% solvent B, 35 min, 
70% solvent B.
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Figure S1. The HPLC analysis of TER-nSA (500 μM) and co-incubation of TER-nSA (500 μM) and MMP-2/9
(15 μg/ml).

Figure S1. The HPLC analysis of TER-nSA (500 μM) and co-incubation of TER-nSA (500 
μM) and MMP-2/9 (15 μg/ml).
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Figure S2. The HPLC analysis of TER-SA (500 μM), co-incubation of TER-SA (500 μM) 
and FAP-α (Fibroblast Activation Protein-α, 15 μg/ml) and co-incubation of TER-SA (500 
μM) and GGT (Gamma-Glutamyl Transpeptidase, 10 U/ml).
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Figure S2. Turbidity response for TER-nSA (50 μM) and nSA (50 μM) for 3 h at 25 ℃.
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Figure S3. Turbidity response for TER-nSA (50 μM) and nSA (50 μM) for 3 h at 25 ℃.
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Figure S3. Photostability evaluation of TER-SA and TER-SA + MMP-2/9 under near infrared laser irradiation.
TER-SA (50 μM) were dissolved in HEPES buffer (50 mM, pH 7.4) for 0, 2, 4, 6, 8, 10, 15, 20, 25 and 30 min.
Asterisks (*) denote the statistical significance: * p < 0.05, ** p < 0.01, *** p < 0.001, p values were
performed with one-way ANOVA followed by post hoc Tukey’s test. All experiments were repeated 3 times.
Data were expressed as mean ± SD (n = 3).
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Figure S4. Photostability evaluation of TER-SA and TER-SA + MMP-2/9 under  near 
infrared laser irradiation. TER-SA (50 μM) were dissolved TES buffer (0.36 mM CaCl2，pH 
7.4) for 0, 2, 4, 6, 8, 10, 15, 20, 25 and 30 min. Asterisks (*) denote the statistical 
significance: * p < 0.05, ** p < 0.01, *** p < 0.001, p values were performed with one-way 
ANOVA followed by post hoc Tukey’s test. All experiments were repeated 3 times. Data 
were expressed as mean ± SD (n = 3).
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Figure S4. Cell viability assay of 786-O cells treated with a series of concentrations of PBS, TER-nSA and
TER-SA for 24 h. Asterisks (*) denote the statistical significance: n.s. means no significance, p values were
performed with one-way ANOVA followed by post hoc Tukey’s test. Data were expressed as mean ± SD (n =
3).
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Figure S5. Cell viability assay of 786-O cells treated with a series of concentrations of PBS, 
TER-nSA and TER-SA for 24 h. Asterisks (*) denote the statistical significance: n.s. means 
no significance, p values were performed with one-way ANOVA followed by post hoc 
Tukey’s test. Data were expressed as mean ± SD (n = 3).
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Figure S5. The TEM images of tumor tissue slices of 786-O xenografted mice i.v. injected with PBS at 6 h. M

labels the cytomembrane of the 786-O cell. N labels the nucler of the 786-O cell. Scale bar = 0.5 μm.
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Figure S6. The TEM images of tumor tissue slices of 786-O xenografted mice i.v. injected 
with PBS at 6 h. M labels the cytomembrane of the 786-O cell. N labels the nucleus of the 
786-O cell. Scale bar = 0.5 μm.
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Figure S6. EDS scanning of the nanofibers with iodine labelling in the tumours.Figure S7. Energy dispersive spectroscopy (EDS) scanning of the elemental distribution of 
the nanofibers in ultrathin sections of tumors treated with TER-SA(I).
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Figure S7. Representative NIR fluorescence images of 786-O xenograft mice after intravenous

administration with with TER-nSA (3 mg/kg, n = 3) and TER-SA (3 mg/kg, n = 3). Images were acquired at 1

h, 2 h, 4 h, 8h, 12 h, 12h, 24 h, 36h, 48h and 72 h post injection (p.i.). The black circles marked the same size

of the tumour region.
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Figure S8. Representative NIR fluorescence images of 786-O xenograft mice after 
intravenous administration with with TER-nSA (3 mg/kg, n = 3) and TER-SA (3 mg/kg, n = 
3). Images were acquired at 1 h, 2 h, 4 h, 8h, 12 h, 12h, 24 h, 36h, 48h and 72 h post injection 
(p.i.). The black circles marked the same size of the tumor region.
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Figure S9. The normalized fluorescence intensity of Cy for 80 h in nanofibers formed by SA 
(50 μM) (blue) and  normalized fluorescence intensity of ThT (10 μM) after co-incubated 
with the nanofibers formed by SA (50 μM) for 80 h (red).
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Figure S8. Ex vivo NIR fluorescence images of tumour and major organs collected at 12, 24 and 36 h after
intravenous injection of TER-nSA and TER-SA, respectively (7 mg/kg, n = 3). H (heart), Li (liver), S (spleen),
Lu (lung), K (kidney), T (tumour).

Figure S10. Ex vivo NIR fluorescence images of tumor and major organs collected at 12, 24 
and 36 h after intravenous injection of TER-nSA and TER-SA, respectively (3 mg/kg, n = 3). 
H (heart), Li (liver), S (spleen), Lu (lung), K (kidney), T (tumor).
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Figure S9. Quantitative analysis for the biodistribution in major organs in panel Figure S8.
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Figure S11. Quantitative analysis for the biodistribution in major organs in panel Figure S8. 
Asterisks (*) denote the statistical significance: * p < 0.05, ** p < 0.01, *** p < 0.001, p 
values were performed with one-way ANOVA followed by post hoc Tukey’s test. All 
experiments were repeated 3 times. Data were expressed as mean ± SD (n = 3).
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Figure S10. Histology evaluation of the major organs (heart, liver, spleen, lung, and kidney) collected from

the PBS treated group and TER-SA treated group. Scale bar = 50 μm.
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Figure S12. Histology evaluation of the major organs (heart, liver, spleen, lung, and kidney) 
collected from the PBS treated group and TER-SA treated group. Scale bar = 50 μm. 
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Figure S13. Blood biochemistry data of the nude mice which were treated with TER-SA (3.5 
mg/kg). The PBS group was nude mice which were treated with PBS. (a) Major indicators of 
liver function, alanine aminotransferase (ALT), aspartate aminotransferase (AST) and alkaline 
phosphatase (ALP) levels. (b) Total Protein (TP) and albumin (ALB) levels. (c) The blood 
urea nitrogen (BUN) and (d) creatinine (CRE) levels, important indicators of kidney function. 
Asterisks (*) denote the statistical significance: n. s. means no significance, p values were 
performed with one-way ANOVA followed by post hoc Tukey’s test. Data were expressed as 
mean ± SD (n = 5).
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Figure S11. Images of the orthotopic RCC xenograft nude mice model and H&E staining result of the
orthotopic tumor tissue. a) BF images of the orthotopic RCC xenograft nude mice. Scale bar = 5 mm; b) Bio-
luminescence images of successfully constructed orthotopic tumour. Scale bar = 2 mm; c) H&E staining
result of the successfully constructed orthotopic tumor tissue. Scale bar = 100 μm
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Figure S14. Images of the orthotopic RCC xenograft nude mice model and  H&E staining 
result of the orthotopic tumor tissue. (a) BF images of the orthotopic RCC xenograft nude 
mice. Scale bar = 5 mm; (b) Bio-luminescence images of successfully constructed orthotopic 
tumor. Scale bar = 2 mm; (c) H&E staining result of the successfully constructed orthotopic 
tumor tissue. Scale bar = 100 μm.
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Figure S15. Representative NIR fluorescence images of TER-SA and TER-nSA (3 mg/kg, n 
= 3) on the orthotopic 786-O RCC xenograft mice after intravenous administration. Images 
were acquired at 24 h, 36 h and 48 h post injection. The region of tumor tissue which was 
used for calculating S/N ratio was labeled with black circle; and the region of normal tissue 
which was used for calculating S/N ratio was labeled with red circle. Scale bar = 2 mm.
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Figure S12. Images of the H&E-stained tissue section obtained at surgical margin were shown. Scale bar = 
50 μm

Biopsy 1 Biopsy 2 Biopsy 3 Biopsy 4 Biopsy 5

Figure S16. Images of the H&E-stained tissue section obtained at surgical margin were 
shown. Scale bar = 50 μm.
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Figure S13. The recurrence result of a) traditional surgery group and b) TER strategy guided surgery group.
Scale bar = 5 mm.
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Figure S17. The recurrence result of (a) traditional surgery group and (b) TER strategy 
guided surgery group. Scale bar = 5 mm.
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Figure S18. Representative images which showed the boundaries between tumor regions and 
surrounding normal tissues.
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Figure S19. Representative images of morphological image and fluorescence image of the 
tumor-bearing kidney. The region of tumor tissue which was used for calculating S/N ratio 
was labeled with black circle (tumor); and the region of normal tissue which was used for 
calculating S/N ratio was labeled with white circle (normal).
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Figure S14. Images of the H&E-stained tissue section obtained at region 1 and 3 were shown. a) Region 1

presented a histologic composition normal tissue, b) region 3 presented a histologic composition normal

tissue. The diagnosis was confirmed by pathological analysis. Scale bar = 100 μm.
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Figure S20. Images of the H&E-stained tissue section obtained at region 1 and 3 were shown. 
(a) Region 1 presented a histologic composition of normal tissue, (b) region 3 presented a 
histologic composition of normal tissue. The diagnosis was confirmed by pathological 
analysis. Scale bar = 100 μm.


