
Supplementary Table 1. Differences of protein levels among groups at Time 1 and Time 2
	　
	Interval between operation and enrollment

	　
	< 5 years 
	5-10 years
	> 10 years
	p-value

	Time 1 (12 months after enrollment)
	
	
	
	

	Serum protein
	
	
	
	

	Free T4 (ng/dL)
	1.31 (1.17 - 1.44)
	1.34 (1.11 - 1.59)
	1.52 (1.47 - 1.63)
	0.073 

	hsTSH (μIU/mL)
	0.76 (0.16 - 2.39)
	0.03 (0.02 - 0.63)
	0.12 (0.02 - 0.88)
	0.021 

	Serum Thyroglobulin (ng/mL)
	0.20 (0.20 - 0.51)
	0.20 (0.20 - 0.42)
	0.20 (0.20 - 0.41)
	0.745 

	Anti-Thyroglobulin Ab (TA) (IU/mL)
	0.00 (0.00 - 5.76)
	1.88 (0.00 - 6.95)
	0.00 (0.00 - 10.62)
	0.330 

	Urine exosomal peptide
	
	
	
	

	Exo Thyroglobulin (ng/mL)
	1.73 (0.45 - 5.43)
	2.10 (0.87 - 4.16)
	1.30 (0.51 - 3.49)
	0.759 

	Galectin-3 (ng/mL)
	0.79 (0.41 - 2.10)
	1.23 (0.61 - 2.62)
	0.79 (0.39 - 1.53)
	0.635 

	TKT (ng/mL)
	1.07 (0.35 - 3.01)
	1.31 (0.83 - 4.08)
	2.68 (0.46 - 4.69)
	0.244 

	A8 (ng/mL)
	3.29 (1.36 - 7.35)
	3.29 (1.23 - 7.44)
	8.58 (2.74 - 15.12)
	0.231 

	A9 peptide 2 (ng/mL)
	2.97 (2.26 - 5.60)
	2.82 (2.13 - 5.93)
	4.00 (2.60 - 8.08)
	0.419 

	A9 peptide 13 (ng/mL)
	52.54 (5.28 - 184.00)
	55.60 (32.40 - 232.81)
	40.10 (9.88 - 78.40)
	0.506 

	Annexin-2 peptide 7 (ng/mL)
	15.28 (10.32 - 22.35)
	12.20 (9.65 - 17.20)
	11.90 (8.28 - 28.78)
	0.404 

	Annexin-2 peptide 16 (ng/mL)
	0.86 (0.44 - 1.18)
	0.63 (0.32 - 1.49)
	0.76 (0.50 - 1.47)
	0.707 

	Afamin (ng/mL)
	0.06 (0.00 - 0.36)
	0.08 (0.04 - 0.40)
	0.06 (0.00 - 0.24)
	0.767 

	Angiopoietin-1 (ng/mL)
	0.79 (0.29 - 1.70)
	0.89 (0.53 - 1.40)
	1.36 (0.57 - 2.83)
	0.454 

	Keratin-19 (ng/mL)
	0.46 (0.31 - 0.69)
	0.48 (0.33 - 0.78)
	0.61 (0.30 - 0.76)
	0.544 

	TIMP peptide 5 (ng/mL)
	12.66 (1.61 - 48.00)
	21.38 (12.52 - 41.14)
	13.64 (5.03 - 45.11)
	0.610 

	TIMP peptide14 (ng/mL)
	0.14 (0.00 - 0.58)
	0.17 (0.00 - 0.51)
	0.22 (0.00 - 0.63)
	0.837 

	Keratin-8 peptide8 (ng/mL)
	0.00 (0.00 - 0.00)
	0.00 (0.00 - 0.00)
	0.00 (0.00 - 0.00)
	0.535 

	Keratin-8 peptide17 (ng/mL)
	0.52 (0.48 - 0.65)
	0.52 (0.48 - 0.58)
	0.55 (0.53 - 0.70)
	0.396 

	Time 2 (24 months after enrollment)
	
	
	
	

	Serum protein
	
	
	
	

	Free T4 (ng/dL)
	1.32 (1.16 - 1.48)
	1.33 (1.25 - 1.63)
	1.43 (1.31 - 1.53)
	0.207 

	hsTSH (μIU/mL)
	0.26 (0.03 - 0.99)
	0.02 (0.01 - 0.67)
	0.16 (0.03 - 0.83)
	0.373 

	Serum Thyroglobulin (ng/mL)
	0.20 (0.20 - 0.35)
	0.20 (0.20 - 0.32)
	0.20 (0.20 - 0.28)
	0.983 

	Anti-Thyroglobulin Ab (TA) (IU/mL)
	0.00 (0.00 - 3.92)
	0.00 (0.00 - 5.53)
	0.00 (0.00 - 12.54)
	0.335 

	Urine exosomal peptide
	
	
	
	

	Exo Thyroglobulin (ng/mL)
	1.11 (0.02 - 5.56)
	0.40 (0.00 - 1.01)
	0.32 (0.06 - 4.67)
	0.425 

	Galectin-3 (ng/mL)
	0.94 (0.79 - 1.38)
	1.01 (0.81 - 1.84)
	1.17 (0.91 - 1.65)
	0.317 

	TKT (ng/mL)
	0.59 (0.21 - 1.71)
	0.64 (0.24 - 1.01)
	0.80 (0.36 - 1.22)
	0.780 

	A8 (ng/mL)
	3.17 (1.70 - 7.28)
	1.82 (1.45 - 6.24)
	3.69 (1.67 - 7.04)
	0.871 

	A9 peptide 2 (ng/mL)
	2.25 (2.19 - 2.81)
	2.29 (2.20 - 3.07)
	2.23 (2.19 - 2.56)
	0.525 

	A9 peptide 13 (ng/mL)
	3.28 (1.48 - 14.72)
	14.76 (3.52 - 19.80)
	7.80 (1.83 - 16.72)
	0.262 

	Annexin-2 peptide 7 (ng/mL)
	3.85 (1.88 - 8.04)
	3.39 (1.68 - 9.07)
	2.96 (1.71 - 21.17)
	0.937 

	Annexin-2 peptide 16 (ng/mL)
	1.50 (0.36 - 2.35)
	0.36 (0.17 - 1.55)
	0.64 (0.00 - 2.21)
	0.142 

	Afamin (ng/mL)
	0.14 (0.00 - 0.37)
	0.07 (0.05 - 0.22)
	0.10 (0.00 - 0.32)
	0.935 

	Angiopoietin-1 (ng/mL)
	1.19 (1.04 - 1.55)
	1.22 (1.07 - 1.58)
	1.51 (1.17 - 2.21)
	0.269 

	Keratin-19 (ng/mL)
	0.22 (0.14 - 0.33)
	0.16 (0.14 - 0.21)
	0.28 (0.19 - 0.42)
	0.036 

	TIMP peptide 5 (ng/mL)
	5.26 (4.84 - 6.05)
	5.15 (5.05 - 5.35)
	5.36 (4.93 - 6.08)
	0.568 

	TIMP peptide14 (ng/mL)
	0.55 (0.23 - 1.28)
	0.20 (0.14 - 0.30)
	0.51 (0.20 - 0.93)
	0.026 

	Keratin-8 peptide 8 (ng/mL)
	0.19 (0.15 - 0.24)
	0.17 (0.15 - 0.19)
	0.20 (0.17 - 0.30)
	0.171 

	Keratin-8 peptide17 (ng/mL)
	2.32 (1.33 - 2.38)
	2.29 (2.29 - 2.33)
	2.31 (1.87 - 2.55)
	0.559 


Statistically significant differences (p<0.05) are shown in bold.
Supplementary Table 2. The percentage of abnormal blood test results at Time 1 and Time 2 categorized by interval between surgery and enrollment 

	　
	　
	Interval between operation and enrollment

	
	Abnormal range
	< 5 years
	5-10 years
	> 10 years

	Blood test result
	(Lower limits)
	Time 1
	Time 2
	Time 1
	Time 2
	Time 1
	Time 2

	Free T4 Abnormala
	> 1.48 ng/dL
	20.0%
	23.5%
	35.7%
	38.5%
	61.5%
	33.3%

	hsTSH Abnormal
	> 4.49 mIU/mL
	20.5%
	5.6%
	7.7%
	0.0%
	11.1%
	0.0%

	Serum Thyroglobulin Abnormal
	> 64.15 ng/mL
	0.0%
	0.0%
	0.0%
	0.0%
	7.1%
	7.1%

	Anti-Thyroglobulin Ab Abnormal 
	≥ 40 IU/mL
	7.7%
	2.8%
	7.7%
	0.0%
	0.0%
	0.0%


aStatistical significance in trend test at Time 1.
Supplementary Table 3. Association between age and protein level

	　
	Time 1
	Time2

	
	Age < 55 years
	Age ≥ 55 years
	p-value
	Age < 55 years
	Age ≥ 55 years
	p-value

	Serum protein
	
	
	
	
	
	

	Free T4 (ng/dL)
	1.33 (1.16 - 1.51)
	1.28 (1.17 - 1.53)
	0.793 
	1.33 (1.25 - 1.49)
	1.30 (1.18 - 1.53)
	0.597 

	hsTSH (μIU/mL)
	0.42 (0.03 - 1.95)
	0.42 (0.08 - 1.30)
	0.950 
	0.29 (0.02 - 1.00)
	0.08 (0.02 - 0.41)
	0.507 

	Serum Thyroglobulin (ng/mL)
	0.20 (0.20 - 0.52)
	0.20 (0.20 - 0.35)
	0.669 
	0.20 (0.20 - 0.38)
	0.20 (0.20 - 0.20)
	0.151 

	Anti-Thyroglobulin Ab (TA) (IU/mL)
	0.00 (0.00 - 7.77)
	0.00 (0.00 - 3.48)
	0.369 
	0.00 (0.00 - 4.36)
	0.00 (0.00 - 2.77)
	0.523 

	Urine exosome of peptide
	
	
	
	
	
	

	Exo Thyroglobulin (ng/mL)
	2.44 (0.58 - 5.43)
	0.51 (0.36 - 2.51)
	0.010 
	0.93 (0.06 - 5.62)
	0.41 (0.00 - 2.03)
	0.114 

	Galectin-3 (ng/mL)
	1.31 (0.56 - 2.21)
	0.57 (0.34 - 1.25)
	0.018 
	1.06 (0.84 - 1.65)
	0.95 (0.81 - 1.31)
	0.499 

	TKT (ng/mL)
	1.81 (0.60 - 3.62)
	0.84 (0.32 - 1.85)
	0.024 
	0.65 (0.25 - 1.29)
	0.60 (0.23 - 1.88)
	0.990 

	A8 (ng/mL)
	3.79 (1.71 - 11.24)
	3.05 (1.13 - 7.40)
	0.196 
	2.82 (1.60 - 6.24)
	3.29 (1.63 - 11.66)
	0.533 

	A9 (peptide 2) (ng/mL)
	2.89 (2.26 - 6.88)
	3.27 (2.23 - 5.64)
	0.581 
	2.24 (2.19 - 2.56)
	2.36 (2.19 - 4.53)
	0.397 

	A9 (peptide 13) (ng/mL) 
	58.34 (11.08 - 215.13)
	23.58 (3.69 - 75.40)
	0.039 
	4.76 (1.66 - 16.94)
	3.72 (1.78 - 18.72)
	0.927 

	Annexin-2 (peptide 7) (ng/mL) 
	14.20 (9.67 - 23.80)
	12.20 (9.28 - 19.30)
	0.317 
	4.05 (2.27 - 13.83)
	2.10 (1.43 - 4.22)
	0.010 

	Annexin-2 (peptide 16) (ng/mL) 
	0.88 (0.40 - 1.52)
	0.66 (0.50 - 0.94)
	0.224 
	1.44 (0.29 - 2.35)
	0.49 (0.03 - 1.57)
	0.086 

	Afamin (ng/mL)
	0.12 (0.00 - 0.36)
	0.00 (0.00 - 0.07)
	0.017 
	0.07 (0.00 - 0.30)
	0.15 (0.06 - 0.27)
	0.281 

	Angiopoietin-1 (ng/mL)
	1.08 (0.48 - 1.90)
	0.70 (0.16 - 1.20)
	0.054 
	1.24 (1.07 - 2.18)
	1.18 (1.05 - 1.31)
	0.234 

	Keratin-19 (ng/mL)
	0.59 (0.36 - 0.79)
	0.31 (0.26 - 0.52)
	0.001 
	0.21 (0.15 - 0.33)
	0.20 (0.13 - 0.35)
	0.687 

	TIMP (peptide 5) (ng/mL) 
	19.44 (5.03 - 48.00)
	8.58 (1.05 - 28.64)
	0.056 
	5.33 (4.93 - 6.05)
	5.21 (5.05 - 5.56)
	0.830 

	TIMP (peptide 14) (ng/mL) 
	0.22 (0.00 - 0.64)
	0.01 (0.00 - 0.49)
	0.156 
	0.47 (0.15 - 0.89)
	0.41 (0.27 - 0.88)
	0.706 

	Keratin-8 (peptide 8) (ng/mL) 
	0.00 (0.00 - 0.00)
	0.00 (0.00 - 0.00)
	0.356 
	0.19 (0.15 - 0.23)
	0.18 (0.15 - 0.27)
	0.865 

	Keratin-8 (peptide 17) (ng/mL) 
	0.54 (0.50 - 0.70)
	0.50 (0.47 - 0.57)
	0.081 
	2.31 (1.33 - 2.38)
	2.32 (2.29 - 2.34)
	0.927 


Data are presented as median (IQR: interquartile range).

Statistically significant differences (p<0.05) are shown in bold.

Supplementary Table 4. Association between sex and protein level

	　
	Time 1
	Time 2

	
	Female
	Male
	p-value
	Female
	Male
	p-value

	Serum protein
	
	
	
	
	
	

	Free T4 (ng/dL)
	1.33 (1.17 - 1.52)
	1.23 (1.10 - 1.62)
	0.754
	1.35 (1.27 - 1.51)
	1.24 (1.06 - 1.30)
	0.031

	hsTSH (μIU/mL)
	0.37 (0.03 - 1.95)
	0.70 (0.17 - 1.56)
	0.52
	0.13 (0.01 - 0.83)
	0.24 (0.02 - 1.40)
	0.407

	Serum Thyroglobulin (ng/mL)
	0.20 (0.20 - 0.33)
	0.28 (0.20 - 4.49)
	0.136
	0.20 (0.20 - 0.29)
	0.30 (0.20 - 0.55)
	0.074

	Anti-Thyroglobulin Ab (TA) (IU/mL)
	0.00 (0.00 - 5.76)
	0.00 (0.00 - 18.59)
	0.689
	0.00 (0.00 - 4.36)
	0.00 (0.00 - 10.39)
	0.87

	Urine exosome of peptide
	
	
	
	
	
	

	Exo Thyroglobulin (ng/mL)
	2.13 (0.52 - 5.43)
	0.71 (0.35 - 2.42)
	0.081
	0.74 (0.02 - 4.20)
	0.76 (0.00 - 6.88)
	0.576

	Galectin-3 (ng/mL)
	1.31 (0.50 - 2.21)
	0.61 (0.27 - 1.13)
	0.028
	1.00 (0.84 - 1.65)
	1.03 (0.80 - 1.21)
	0.321

	TKT (ng/mL)
	1.67 (0.46 - 3.62)
	0.83 (0.31 - 1.10)
	0.029
	0.73 (0.27 - 1.46)
	0.26 (0.17 - 0.63)
	0.037

	A8 (ng/mL)
	5.00 (1.93 - 12.48)
	0.83 (0.74 - 2.25)
	<.0001
	3.89 (1.67 - 9.09)
	1.92 (1.40 - 2.21)
	0.034

	A9 (peptide 2) (ng/mL)
	3.20 (2.35 - 6.49)
	2.26 (1.79 - 3.86)
	0.039
	2.24 (2.19 - 3.07)
	2.31 (2.20 - 2.42)
	0.74

	A9 (peptide 13) (ng/mL)
	51.60 (8.72 - 191.21)
	21.19 (1.60 - 98.40)
	0.186
	6.96 (1.99 - 20.35)
	1.47 (0.93 - 5.26)
	0.023

	Annexin-2 (peptide 7) (ng/mL)
	14.28 (10.32 - 23.80)
	9.65 (6.33 - 18.30)
	0.072
	3.26 (1.87 - 13.66)
	2.88 (1.71 - 5.40)
	0.513

	Annexin-2 (peptide 16) (ng/mL)
	0.74 (0.40 - 1.40)
	0.94 (0.50 - 1.49)
	0.362
	1.24 (0.17 - 2.21)
	1.45 (0.23 - 2.35)
	0.686

	Afamin (ng/mL)
	0.07 (0.00 - 0.34)
	0.05 (0.00 - 0.36)
	0.62
	0.07 (0.00 - 0.30)
	0.15 (0.06 - 0.57)
	0.115

	Angiopoietin-1 (ng/mL)
	1.14 (0.48 - 1.90)
	0.42 (0.14 - 0.84)
	0.026
	1.20 (1.05 - 1.97)
	1.27 (1.17 - 1.47)
	0.583

	Keratin-19 (ng/mL)
	0.50 (0.32 - 0.78)
	0.32 (0.26 - 0.56)
	0.018
	0.21 (0.15 - 0.33)
	0.20 (0.11 - 0.30)
	0.741

	TIMP (peptide 5) ng/mL)
	19.76 (3.67 - 48.00)
	5.80 (1.05 - 17.09)
	0.067
	5.24 (4.93 - 6.08)
	5.31 (5.06 - 5.36)
	0.942

	TIMP (peptide 14) (ng/mL)
	0.22 (0.00 - 0.67)
	0.00 (0.00 - 0.23)
	0.044
	0.42 (0.15 - 0.78)
	0.83 (0.32 - 1.76)
	0.044

	Keratin-8 (peptide 8) (ng/mL)
	0.00 (0.00 - 0.00)
	0.00 (0.00 - 0.00)
	0.909
	0.19 (0.15 - 0.24)
	0.18 (0.15 - 0.23)
	0.599

	Keratin-8 (peptide 17) (ng/mL)
	0.54 (0.48 - 0.65)
	0.54 (0.46 - 0.70)
	0.802
	2.31 (1.33 - 2.37)
	2.31 (2.30 - 2.61)
	0.435


Data are presented as median (IQR: interquartile range).

Statistically significant differences (p<0.05) are shown in bold.

	Supplementary Table 5. Association between tumor histology and protein level

　
	Time 1
	Time 2

	
	PTC
	FTC
	p-value
	PTC
	FTC
	p-value

	Serum protein
	
	
	
	
	
	

	Free T4 (ng/dL)
	1.33 (1.17 - 1.52)
	1.23 (1.10 - 1.62)
	0.754 
	1.35 (1.27 - 1.51)
	1.24 (1.06 - 1.30)
	0.031 

	hsTSH (μIU/mL)
	0.37 (0.03 - 1.95)
	0.70 (0.17 - 1.56)
	0.520 
	0.13 (0.01 - 0.83)
	0.24 (0.02 - 1.40)
	0.407 

	Serum Thyroglobulin (ng/mL)
	0.20 (0.20 - 0.33)
	0.28 (0.20 - 4.49)
	0.136 
	0.20 (0.20 - 0.29)
	0.30 (0.20 - 0.55)
	0.074 

	Anti-Thyroglobulin Ab (TA) (IU/mL)
	0.00 (0.00 - 5.76)
	0.00 (0.00 - 18.59)
	0.689 
	0.00 (0.00 - 4.36)
	0.00 (0.00 - 10.39)
	0.870 

	Urine exosome of peptide
	
	
	
	
	
	

	Exo Thyroglobulin (ng/mL)
	2.13 (0.52 - 5.43)
	0.71 (0.35 - 2.42)
	0.081 
	0.74 (0.02 - 4.20)
	0.76 (0.00 - 6.88)
	0.576 

	GaLectin-3 (ng/mL)
	1.31 (0.50 - 2.21)
	0.61 (0.27 - 1.13)
	0.028 
	1.00 (0.84 - 1.65)
	1.03 (0.80 - 1.21)
	0.321 

	TKT (ng/mL)
	1.67 (0.46 - 3.62)
	0.83 (0.31 - 1.10)
	0.029 
	0.73 (0.27 - 1.46)
	0.26 (0.17 - 0.63)
	0.037 

	A8 (ng/mL)
	5.00 (1.93 - 12.48)
	0.83 (0.74 - 2.25)
	<0.001
	3.89 (1.67 - 9.09)
	1.92 (1.40 - 2.21)
	0.034 

	A9 (peptide 2) (ng/mL) 
	3.20 (2.35 - 6.49)
	2.26 (1.79 - 3.86)
	0.039 
	2.24 (2.19 - 3.07)
	2.31 (2.20 - 2.42)
	0.740 

	A9 (peptide 13) (ng/mL) 
	51.60 (8.72 - 191.21)
	21.19 (1.60 - 98.40)
	0.186 
	6.96 (1.99 - 20.35)
	1.47 (0.93 - 5.26)
	0.023 

	Annexin-2 (peptide 7) (ng/mL)
	14.28 (10.32 - 23.80)
	9.65 (6.33 - 18.30)
	0.072 
	3.26 (1.87 - 13.66)
	2.88 (1.71 - 5.40)
	0.513 

	Annexin-2 (peptide 16) (ng/mL) 
	0.74 (0.40 - 1.40)
	0.94 (0.50 - 1.49)
	0.362 
	1.24 (0.17 - 2.21)
	1.45 (0.23 - 2.35)
	0.686 

	Afamin (ng/mL)
	0.07 (0.00 - 0.34)
	0.05 (0.00 - 0.36)
	0.620 
	0.07 (0.00 - 0.30)
	0.15 (0.06 - 0.57)
	0.115 

	Angiopoietin-1 (ng/mL)
	1.14 (0.48 - 1.90)
	0.42 (0.14 - 0.84)
	0.026 
	1.20 (1.05 - 1.97)
	1.27 (1.17 - 1.47)
	0.583 

	Keratin-19 (ng/mL)
	0.50 (0.32 - 0.78)
	0.32 (0.26 - 0.56)
	0.018 
	0.21 (0.15 - 0.33)
	0.20 (0.11 - 0.30)
	0.741 

	TIMP (peptide 5) (ng/mL) 
	19.76 (3.67 - 48.00)
	5.80 (1.05 - 17.09)
	0.067 
	5.24 (4.93 - 6.08)
	5.31 (5.06 - 5.36)
	0.942 

	TIMP (peptide 14) (ng/mL) 
	0.22 (0.00 - 0.67)
	0.00 (0.00 - 0.23)
	0.044 
	0.42 (0.15 - 0.78)
	0.83 (0.32 - 1.76)
	0.044 

	Keratin-8 (peptide 8) (ng/mL) 
	0.00 (0.00 - 0.00)
	0.00 (0.00 - 0.00)
	0.909 
	0.19 (0.15 - 0.24)
	0.18 (0.15 - 0.23)
	0.599 

	Keratin-8 (peptide17) (ng/mL) 
	0.54 (0.48 - 0.65)
	0.54 (0.46 - 0.70)
	0.802 
	2.31 (1.33 - 2.37)
	2.31 (2.30 - 2.61)
	0.435 


FTC, follicular thyroid cancer; PTC, papillary thyroid cancer.

Data are presented as median (IQR: interquartile range).

Statistically significant differences (p<0.05) are shown in bold.

Supplementary Table 6. Association between tumor size and protein level
	　
	Time 1
	Time 2

	
	T1, T2
	T3
	p-value
	T1, T2
	T3
	p-value

	Serum protein
	
	
	
	
	
	

	Free T4 (ng/dL)
	1.31 (1.16 - 1.51)
	1.40 (1.16 - 1.53)
	0.801
	1.33 (1.24 - 1.49)
	1.32 (1.14 - 1.55)
	0.742

	hsTSH (μIU/mL)
	0.47 (0.04 - 2.09)
	0.22 (0.03 - 0.76)
	0.517
	0.34 (0.02 - 1.15)
	0.06 (0.01 - 0.35)
	0.186

	Serum Thyroglobulin (ng/mL)
	0.20 (0.20 - 0.22)
	0.40 (0.20 - 3.15)
	0.007
	0.20 (0.20 - 0.29)
	0.20 (0.20 - 0.55)
	0.113

	Anti-Thyroglobulin Ab (TA) (IU/mL)
	0.00 (0.00 - 5.76)
	0.00 (0.00 - 18.59)
	0.86
	0.00 (0.00 - 4.36)
	0.00 (0.00 - 5.53)
	0.813

	Urine exosome of peptide
	
	
	
	
	
	

	Exo Thyroglobulin (ng/mL)
	2.42 (0.52 - 5.56)
	1.02 (0.45 - 2.55)
	0.126
	0.76 (0.02 - 5.00)
	0.87 (0.00 - 4.40)
	0.864

	GaLectin-3 (ng/mL)
	1.31 (0.50 - 2.45)
	0.65 (0.37 - 1.24)
	0.050
	0.92 (0.82 - 1.53)
	1.12 (0.84 - 1.38)
	0.589

	TKT (ng/mL)
	1.41 (0.46 - 3.03)
	0.96 (0.37 - 3.01)
	0.356
	0.62 (0.24 - 1.29)
	0.78 (0.31 - 1.71)
	0.393

	A8 (ng/mL)
	3.52 (1.50 - 11.24)
	2.83 (1.17 - 7.35)
	0.286
	3.10 (1.60 - 5.76)
	3.32 (1.73 - 10.36)
	0.412

	A9 (peptide 2) (ng/mL) 
	2.84 (2.27 - 5.37)
	4.27 (2.19 - 6.49)
	0.727
	2.24 (2.19 - 2.81)
	2.36 (2.20 - 2.76)
	0.547

	A9 (peptide 13) (ng/mL) 
	57.07 (8.72 - 232.81)
	25.60 (5.28 - 73.59)
	0.028
	3.81 (1.66 - 16.94)
	6.28 (1.47 - 20.25)
	0.962

	Annexin-2 (peptide 7) (ng/mL) 
	14.29 (9.65 - 22.35)
	12.86 (8.92 - 21.75)
	0.428
	3.93 (1.75 - 13.83)
	2.70 (1.93 - 5.08)
	0.197

	Annexin-2 (peptide 16) (ng/mL) 
	0.82 (0.42 - 1.47)
	0.81 (0.52 - 1.41)
	0.697
	1.43 (0.19 - 2.21)
	1.08 (0.20 - 2.21)
	0.570

	Afamin (ng/mL)
	0.10 (0.00 - 0.41)
	0.00 (0.00 - 0.07)
	0.015
	0.06 (0.00 - 0.30)
	0.17 (0.06 - 0.37)
	0.112

	Angiopoietin-1 (ng/mL)
	1.16 (0.48 - 2.01)
	0.65 (0.18 - 1.14)
	0.04
	1.20 (1.05 - 2.18)
	1.23 (1.10 - 1.40)
	0.652

	Keratin-19 (ng/mL)
	0.58 (0.33 - 0.79)
	0.35 (0.28 - 0.49)
	0.018
	0.19 (0.14 - 0.31)
	0.28 (0.15 - 0.41)
	0.119

	TIMP (peptide 5) (ng/mL) 
	19.12 (3.67 - 50.80)
	9.68 (1.21 - 23.93)
	0.067
	5.24 (4.93 - 5.73)
	5.28 (5.12 - 6.21)
	0.201

	TIMP (peptide 14) (ng/mL) 
	0.21 (0.00 - 0.58)
	0.09 (0.00 - 0.68)
	0.994
	0.36 (0.14 - 0.78)
	0.64 (0.32 - 1.60)
	0.025

	Keratin-8 (peptide 8) (ng/mL) 
	0.00 (0.00 - 0.00)
	0.00 (0.00 - 0.00)
	0.991
	0.18 (0.15 - 0.23)
	0.20 (0.18 - 0.24)
	0.134

	Keratin-8 (peptide 17) (ng/mL) 
	0.54 (0.48 - 0.65)
	0.53 (0.47 - 0.65)
	0.956
	2.30 (1.37 - 2.37)
	2.31 (0.00 - 2.38)
	0.945


Data are presented as median (IQR: interquartile range).

Statistically significant differences (p<0.05) are shown in bold.

Supplementary Table 7. Association between pathological stage and protein level
	　
	Time 1
	Time 2

	
	Stage I
	Stage II
	Stage VIA, VIB
	p-value
	Stage I
	Stage II
	Stage VIA, VIB
	p-value

	Serum protein
	
	
	
	
	
	
	
	

	Free T4 (ng/dL)
	1.30 (1.16 - 1.51)
	1.44 (1.18 - 1.52)
	1.50 (1.32 - 1.62)
	0.539
	1.33 (1.24 - 1.48)
	1.42 (1.29 - 1.51)
	1.32 (1.06 - 1.55)
	0.462

	hsTSH (μIU/mL)
	0.42 (0.03 - 1.99)
	0.42 (0.08 - 1.95)
	0.22 (0.02 - 1.58)
	0.934
	0.32 (0.02 - 1.15)
	0.04 (0.01 - 0.35)
	0.14 (0.06 - 0.91)
	0.219

	Serum Thyroglobulin (ng/mL)
	0.20 (0.20 - 0.23)
	0.20 (0.20 - 0.51)
	0.64 (0.20 - 4.49)
	0.039
	0.20 (0.20 - 0.29)
	0.20 (0.20 - 0.28)
	0.37 (0.20 - 3.88)
	0.047

	Anti-Thyroglobulin Ab (TA) (IU/mL)
	0.00 (0.00 - 5.76)
	0.00 (0.00 - 0.00)
	0.00 (0.00 - 37.52)
	0.548
	0.00 (0.00 - 4.36)
	0.00 (0.00 - 0.00)
	0.00 (0.00 - 10.39)
	0.774

	Urine exosome of peptide
	
	
	
	
	
	
	
	

	Exo Thyroglobulin (ng/mL)
	2.46 (0.58 - 5.43)
	0.68 (0.35 - 3.38)
	0.71 (0.45 - 2.19)
	0.148
	0.74 (0.05 - 3.34)
	0.93 (0.00 - 4.40)
	1.04 (0.02 - 6.88)
	0.714

	GaLectin-3 (ng/mL)
	1.36 (0.59 - 2.21)
	0.46 (0.28 - 1.03)
	0.69 (0.35 - 1.24)
	0.027
	0.92 (0.83 - 1.57)
	0.93 (0.79 - 1.53)
	1.23 (1.11 - 1.38)
	0.212

	TKT (ng/mL)
	1.48 (0.60 - 3.03)
	0.96 (0.36 - 2.20)
	0.78 (0.37 - 6.40)
	0.438
	0.64 (0.26 - 1.44)
	0.62 (0.22 - 0.97)
	0.36 (0.17 - 1.29)
	0.936

	A8 (ng/mL)
	4.05 (1.57 - 11.24)
	2.83 (1.17 - 7.35)
	5.03 (0.75 - 9.16)
	0.479
	3.33 (1.60 - 7.04)
	4.15 (1.40 - 10.36)
	2.54 (1.73 - 3.89)
	0.759

	A9 (peptide 2) (ng/mL) 
	2.95 (2.27 - 5.37)
	2.61 (2.19 - 5.67)
	6.49 (4.73 - 12.00)
	0.121
	2.26 (2.19 - 3.02)
	2.30 (2.20 - 2.68)
	2.22 (2.19 - 2.42)
	0.864

	A9 (peptide 13) (ng/mL) 
	57.07 (11.08 - 232.81)
	20.15 (3.55 - 77.20)
	25.20 (5.88 - 59.61)
	0.027
	5.12 (1.66 - 17.18)
	4.36 (2.62 - 12.53)
	1.67 (1.15 - 26.48)
	0.917

	Annexin-2 (peptide 7) (ng/mL) 
	14.29 (9.65 - 20.63)
	13.12 (7.71 - 24.64)
	13.61 (9.67 - 19.69)
	0.818
	4.17 (1.68 - 13.83)
	2.71 (1.71 - 3.93)
	2.73 (2.50 - 7.84)
	0.271

	Annexin-2 (peptide 16) (ng/mL) 
	0.82 (0.42 - 1.40)
	0.73 (0.65 - 1.49)
	0.88 (0.38 - 1.41)
	0.853
	1.43 (0.29 - 2.21)
	0.49 (0.06 - 1.51)
	1.45 (0.00 - 2.92)
	0.293

	Afamin (ng/mL)
	0.09 (0.00 - 0.40)
	0.00 (0.00 - 0.09)
	0.01 (0.00 - 0.24)
	0.059
	0.06 (0.00 - 0.30)
	0.15 (0.06 - 0.27)
	0.17 (0.00 - 0.57)
	0.353

	Angiopoietin-1 (ng/mL)
	1.16 (0.53 - 2.01)
	0.60 (0.20 - 1.26)
	0.44 (0.17 - 0.82)
	0.023
	1.20 (1.05 - 1.97)
	1.17 (1.10 - 1.47)
	1.35 (1.23 - 1.58)
	0.607

	Keratin-19 (ng/mL)
	0.60 (0.36 - 0.79)
	0.30 (0.28 - 0.39)
	0.38 (0.26 - 0.69)
	0.003
	0.19 (0.14 - 0.29)
	0.25 (0.14 - 0.33)
	0.29 (0.26 - 0.41)
	0.066

	TIMP (peptide 5) (ng/mL) 
	20.19 (5.03 - 50.80)
	5.98 (1.21 - 33.04)
	6.99 (1.14 - 12.95)
	0.036
	5.21 (4.93 - 5.73)
	5.40 (5.15 - 6.68)
	5.31 (5.12 - 6.05)
	0.251

	TIMP (peptide 14) (ng/mL) 
	0.21 (0.00 - 0.51)
	0.03 (0.00 - 0.64)
	0.12 (0.00 - 0.68)
	0.901
	0.36 (0.14 - 0.80)
	0.55 (0.37 - 0.83)
	0.59 (0.23 - 2.32)
	0.104

	Keratin-8 (peptide 8) (ng/mL) 
	0.00 (0.00 - 0.00)
	0.00 (0.00 - 0.00)
	0.00 (0.00 - 0.15)
	0.641
	0.18 (0.15 - 0.23)
	0.21 (0.17 - 0.30)
	0.20 (0.18 - 0.23)
	0.338

	Keratin-8 (peptide 17) (ng/mL) 
	0.53 (0.48 - 0.62)
	0.52 (0.47 - 0.64)
	0.65 (0.54 - 1.08)
	0.244
	2.31 (1.57 - 2.37)
	2.31 (0.00 - 2.54)
	2.31 (2.29 - 2.38)
	0.906


Data are presented as median (IQR: interquartile range).

Statistically significant differences (p<0.05) are shown in bold.

	Supplementary Table 8. Association between microcarcinoma and protein level

　
	Time 1
	Time 2

	
	Without microcarcinoma
	With microcarcinoma
	p-value
	Without microcarcinoma
	With microcarcinoma
	p-value

	Serum protein
	
	
	
	
	
	

	Free T4 (ng/dL)
	1.36 (1.18 - 1.53)
	1.20 (1.11 - 1.22)
	0.071 
	1.33 (1.24 - 1.49)
	1.33 (1.21 - 1.59)
	0.760 

	hsTSH (μIU/mL)
	0.31 (0.04 - 1.90)
	1.37 (0.23 - 1.97)
	0.405 
	0.13 (0.02 - 0.83)
	0.79 (0.01 - 1.58)
	0.571 

	Serum Thyroglobulin (ng/mL)
	0.20 (0.20 - 0.41)
	0.20 (0.20 - 0.57)
	0.856 
	0.20 (0.20 - 0.32)
	0.20 (0.20 - 0.37)
	0.858 

	Anti-Thyroglobulin Ab (TA) (IU/mL)
	0.00 (0.00 - 5.76)
	2.02 (0.00 - 11.75)
	0.383 
	0.00 (0.00 - 4.23)
	0.00 (0.00 - 12.34)
	0.581 

	Urine exosome of peptide
	
	
	
	
	
	

	Exo Thyroglobulin (ng/mL)
	1.78 (0.51 - 4.39)
	1.47 (0.33 - 4.01)
	0.411 
	0.93 (0.01 - 4.67)
	0.21 (0.05 - 0.68)
	0.414 

	GaLectin-3 (ng/mL)
	1.08 (0.41 - 2.10)
	0.63 (0.53 - 1.11)
	0.524 
	1.06 (0.84 - 1.57)
	0.87 (0.80 - 1.07)
	0.230 

	TKT (ng/mL)
	1.56 (0.43 - 3.20)
	0.91 (0.39 - 2.11)
	0.427 
	0.66 (0.26 - 1.46)
	0.27 (0.20 - 0.76)
	0.095 

	A8 (ng/mL)
	3.50 (1.44 - 9.16)
	3.63 (1.50 - 7.72)
	0.712 
	2.93 (1.60 - 7.28)
	3.29 (1.89 - 4.70)
	0.941 

	A9 (peptide 2) (ng/mL) 
	3.10 (2.26 - 6.49)
	2.89 (2.17 - 3.20)
	0.264 
	2.25 (2.19 - 2.76)
	2.33 (2.20 - 7.23)
	0.390 

	A9 (peptide 13) (ng/mL) 
	53.00 (7.05 - 184.00)
	34.60 (13.52 - 117.31)
	0.775 
	4.76 (1.66 - 20.25)
	3.09 (1.94 - 7.11)
	0.284 

	Annexin-2 (peptide 7) (ng/mL) 
	14.20 (10.32 - 22.35)
	8.96 (6.54 - 15.25)
	0.079 
	3.24 (1.87 - 9.72)
	3.46 (1.30 - 7.54)
	0.612 

	Annexin-2 (peptide 16) (ng/mL) 
	0.80 (0.44 - 1.40)
	0.75 (0.42 - 1.70)
	0.854 
	1.29 (0.19 - 2.21)
	1.35 (0.15 - 4.00)
	0.941 

	Afamin (ng/mL)
	0.07 (0.00 - 0.35)
	0.05 (0.00 - 0.16)
	0.623 
	0.09 (0.00 - 0.32)
	0.13 (0.07 - 0.21)
	0.560 

	Angiopoietin-1 (ng/mL)
	0.87 (0.39 - 1.68)
	1.65 (0.47 - 4.21)
	0.422 
	1.20 (1.07 - 1.78)
	1.23 (1.12 - 2.89)
	0.466 

	Keratin-19 (ng/mL)
	0.50 (0.32 - 0.73)
	0.37 (0.30 - 0.70)
	0.586 
	0.21 (0.15 - 0.32)
	0.17 (0.06 - 0.55)
	0.605 

	TIMP (peptide 5) (ng/mL) 
	15.70 (1.96 - 42.40)
	13.56 (4.38 - 36.16)
	0.883 
	5.26 (4.96 - 6.05)
	5.08 (4.99 - 5.36)
	0.471 

	TIMP (peptide 14) (ng/mL) 
	0.22 (0.00 - 0.58)
	0.00 (0.00 - 0.46)
	0.366 
	0.47 (0.19 - 0.83)
	0.41 (0.18 - 1.39)
	0.846 

	Keratin-8 (peptide 8) (ng/mL) 
	0.00 (0.00 - 0.00)
	0.00 (0.00 - 0.18)
	0.398 
	0.19 (0.15 - 0.23)
	0.16 (0.07 - 0.23)
	0.208 

	Keratin-8 (peptide 17) (ng/mL) 
	0.54 (0.48 - 0.65)
	0.51 (0.48 - 0.67)
	0.536 
	2.31 (1.37 - 2.37)
	2.31 (1.14 - 2.50)
	0.845 


Data are presented as median (IQR: interquartile range).

	Supplementary Table 9. Association between I-131 treatment and protein level
　
	Time 1
	Time 2

	
	Cumulative dose
≤ 100 mCi
	Cumulative dose
> 100 mCi
	p-value
	Cumulative dose
≤ 100 mCi
	Cumulative dose
> 100 mCi
	p-value

	Serum protein
	
	
	
	
	
	

	Free T4 (ng/dL)
	1.29 (1.16 - 1.51)
	1.47 (1.23 - 1.63)
	0.029 
	1.33 (1.20 - 1.48)
	1.32 (1.27 - 1.58)
	0.263 

	hsTSH (μIU/mL)
	0.47 (0.06 - 2.09)
	0.16 (0.02 - 0.88)
	0.198 
	0.32 (0.03 - 1.03)
	0.02 (0.01 - 0.34)
	0.061 

	Serum Thyroglobulin (ng/mL)
	0.20 (0.20 - 0.28)
	0.22 (0.20 - 0.84)
	0.112 
	0.20 (0.20 - 0.20)
	0.24 (0.20 - 0.48)
	0.042 

	Anti-Thyroglobulin Ab (TA) (IU/mL)
	0.00 (0.00 - 5.76)
	0.00 (0.00 - 14.61)
	0.529 
	0.00 (0.00 - 4.23)
	0.00 (0.00 - 7.38)
	0.508 

	Urine exosome of peptide
	
	
	
	
	
	

	Exo Thyroglobulin (ng/mL)
	1.69 (0.50 - 4.39)
	1.96 (0.55 - 3.64)
	0.917 
	0.89 (0.05 - 4.67)
	0.36 (0.00 - 2.78)
	0.287 

	GaLectin-3 (ng/mL)
	0.93 (0.50 - 2.10)
	0.73 (0.39 - 1.69)
	0.424 
	0.94 (0.81 - 1.39)
	1.16 (0.87 - 1.69)
	0.205 

	TKT (ng/mL)
	1.07 (0.43 - 3.01)
	1.73 (0.59 - 4.16)
	0.289 
	0.66 (0.26 - 1.71)
	0.59 (0.20 - 0.94)
	0.304 

	A8 (ng/mL)
	3.93 (1.57 - 8.56)
	3.29 (1.16 - 11.92)
	0.541 
	3.86 (1.70 - 10.36)
	2.07 (1.43 - 3.77)
	0.053 

	A9 (peptide 2) (ng/mL) 
	3.09 (2.26 - 5.60)
	2.82 (2.27 - 10.04)
	0.640 
	2.32 (2.19 - 3.56)
	2.20 (2.19 - 2.33)
	0.120 

	A9 (peptide 13) (ng/mL) 
	56.94 (5.88 - 191.21)
	37.52 (13.26 - 113.80)
	0.820 
	4.72 (1.66 - 16.45)
	3.96 (1.58 - 19.17)
	0.974 

	Annexin-2 (peptide 7) (ng/mL) 
	14.66 (9.60 - 24.48)
	12.99 (9.64 - 16.40)
	0.217 
	3.59 (1.68 - 9.07)
	2.94 (1.84 - 8.88)
	0.630 

	Annexin-2 (peptide 16) (ng/mL) 
	0.82 (0.48 - 1.40)
	0.78 (0.42 - 1.44)
	0.721 
	1.59 (0.31 - 2.46)
	0.30 (0.03 - 1.34)
	0.005 

	Afamin (ng/mL)
	0.07 (0.00 - 0.35)
	0.05 (0.00 - 0.29)
	0.690 
	0.13 (0.00 - 0.37)
	0.06 (0.00 - 0.22)
	0.423 

	Angiopoietin-1 (ng/mL)
	0.94 (0.42 - 1.90)
	0.85 (0.36 - 1.50)
	0.626 
	1.19 (1.04 - 1.55)
	1.38 (1.14 - 2.33)
	0.056 

	Keratin-19 (ng/mL)
	0.49 (0.32 - 0.73)
	0.48 (0.28 - 0.73)
	0.687 
	0.21 (0.14 - 0.38)
	0.21 (0.19 - 0.28)
	0.687 

	TIMP (peptide 5) (ng/mL) 
	19.44 (1.96 - 50.80)
	13.00 (5.23 - 24.98)
	0.447 
	5.24 (4.93 - 6.15)
	5.26 (5.06 - 5.54)
	0.922 

	TIMP (peptide 14) (ng/mL) 
	0.15 (0.00 - 0.58)
	0.23 (0.00 - 0.57)
	0.745 
	0.47 (0.15 - 0.93)
	0.40 (0.20 - 0.63)
	0.800 

	Keratin-8 (peptide 8) (ng/mL) 
	0.00 (0.00 - 0.00)
	0.00 (0.00 - 0.00)
	0.967 
	0.19 (0.15 - 0.29)
	0.18 (0.15 - 0.20)
	0.233 

	Keratin-8 (peptide 17) (ng/mL) 
	0.53 (0.48 - 0.63)
	0.55 (0.48 - 0.79)
	0.490 
	2.32 (1.57 - 2.43)
	2.29 (0.00 - 2.34)
	0.209 


Data are presented as median (IQR: interquartile range).

Statistically significant differences (p<0.05) are shown in bold.

Supplementary Table 10. List of urinary exosomes containing different peptides.
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