Supplementary data

Metabolomics approaches
1 Sample preparation
1-3 ml of peripheral blood was drawn from each patient and 100 μL of the sample was transferred to a centrifuge tube. 400 μL of methanol was added to the tube and vortexed for 60 s. After centrifugation at 12000 rpm for 10 min at 4 ℃, the supernatant was transferred to a 2 mL centrifuge tube, concentrated and dried under vacuum. The sample was reconstituted with 150 μL of 2-chlorophenylalanine (4 ppm) in 80% methanol, and the supernatant was filtered with a 0.22 μm membrane to obtain the sample for testing. 20 μL of each sample was mixed to prepare a quality-control sample, and the remaining samples were subjected to LC-MS analysis.
2 Liquid Chromatography-Mass Spectrometry (LC-MS) method
LC-MS was performed using a Thermo Vanquish system with an autosampler temperature of 8 ℃, a flow rate of 0.25 mL/min, and a column temperature of 40 ℃. 2 μL of the sample solution was injected for gradient elution. The mobile phase for positive ion mode contained 0.1% formic acid in water (B1) and 0.1% formic acid in acetonitrile (A1), and the mobile phase for negative ion mode was comprised of 5 mM ammonium formate in water (B3) and acetonitrile (A3). The gradient elution program was as follows: 0–1 min, 2% A1/A3; 1–9 min, 2%–50% A1/A3; 9–12 min, 50%–98% A1/A3; 12–13.5 min, 98% A1/A3; 13.5–14 min, 98%–2% A1/A3; 14–20 min, 2% A1– positive mode; and 14–17 min, 2% A3–negative mode. 
	MS conditions were as follows: Thermo Q Exactive Plus mass spectrometer, electrospray ion source, positive and negative ionization mode, positive ion spray voltage of 3.50 kV, negative ion voltage of 2.50 kV, sheath gas of 30 arb, and auxiliary gas of 10 arb. The capillary temperature was set at 325°C. A full scan was performed with a resolution of 70,000, and the scan range was 81–1000. HCD was used for secondary decomposition, and the collision voltage was 30 eV. Unnecessary MS/MS information was removed using dynamic exclusion.
3 LC-MC analysis
3.1 Metabolic profiling Chromatographic peaks were selected respectively in positive and negative ion modes to investigate the stability of their retention time and peak area in the Non-RAIR and RAIR patients. The retention time RSD and peak area RSD of chromatographic peaks in positive ion mode as well as the retention time RSD and peak area RSD of the peaks in negative ion mode were used as the basis for assessing the stability of the analytical system.
3.2 Multivariate statistical analyses  The data were analyzed to reveal precursor molecules in positive and negative ion modes. Principal component analysis (PCA) was performed to generate new characteristic variables by linear combination of metabolite variables according to a certain weight. Each group of data were categorized based on the main new variables (principal components), and samples with poor repeatability (outlier samples) and abnormal samples were removed. The obtained PCA model reflects the original state of the metabolomic data, and the PCA method was used to respectively analyze the positive and negative ion modes.
3.3 Metabolic pathway analysis The identified differential metabolites were subjected to heat map analysis, ROC curve analysis, and metabolic pathway analysis using the metaboanalyst database (http://www.Metaboanalyst.ca).
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FigS1. Typical sample base peak chromatogram in positive and negative ion mode
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FigS2. Receiver operating characteristic (ROC) curves of other 9 Metabolic compounds and its change in RAIR and no-RAIR groups



Table S1.  Clinical characteristics of the participants

	
	Non-RAIR group
	RAIR group
	P value

	
	（n=14）
	（n=20）
	

	Sex
	
	
	＞0.05

	male
	6
	8
	

	female
	8
	12
	

	Age
	
	
	＞0.05

	＜55y
	9
	14
	

	≥55y
	5
	6
	

	Number of tumors
	
	
	＞0.05

	1
	4
	6
	

	≥2
	10
	14
	

	Capsule invasion
	
	
	＞0.05

	Yes
	13
	18
	

	No
	1
	2
	

	Extra-glandular invasion
	
	
	＞0.05

	Yes
	10
	15
	

	No
	4
	5
	

	Lymph-node metastasis
	
	
	＞0.05

	Yes
	11
	19
	

	No
	3
	1
	

	Number of lymph node metastasis
	
	
	＞0.05

	＜5
	5
	3
	

	≥5
	9
	17
	

	TNM stage
	
	
	＞0.05

	I-II stage
	8
	15
	

	III-IV stage
	6
	5
	
















Table S2. Tyrosine, MIT, and DIT are produced differently in different chemical systems

	
	Chemical Reaction System                                                               

	
	I
	II
	III
	IV
	V
	VI

	Tyrosine
	Tyr
	Tyr
	Tyr
	Tyr
	Tyr
	Tyr

	Iodine
	I-
	I2
	I-/I2
	I2
	I2
	I-

	Hydrogen peroxide
	H2O2
	H2O2
	H2O2
	-
	-
	-

	Thyroid peroxidase
	TPO
	TPO
	TPO
	TPO
	-
	-

	Result
	
	
	
	
	
	

	Tyr
	
	
	
	
	
	NO

	MIT*
	+++
	++
	++
	+
	-
	-

	DIT#
	+++
	++
	++
	+
	-
	-


* MIT Counts(10^4), ≤5（+）；5~10（++）；≥10（+++）
#DIT Counts(10^4), ≤10（+）；10~20（++）；≥20（+++）


image1.png
Base Peak Chromatogram B
Positive Mode

Relaive intensty(percentageds)
00 %

30

00

(@]

%0

Relaive intensity(percentagedh)
o

20

00

RSD <30%: 73.5%
2
z
s
®
SESEFES
s i §I§5e84
Base Peak Chromatogram
Negative Mode RSD < 30%: 81.7%
RAR, 1726009 D
\‘ i
JU - E
®
\ |
- A

Retention Time(mins)

2185 3277

1092

2193 4386 6579

0




image2.jpeg
trans-Cinnamate B Pimelic acid

i 4 o
LR s 2 1
. T ac i
£, | e | 21
2 g4 @ o
& 4
i 2l 1 B
3 ER
AUC=0829 M AUC= 0755 b
ad CI:0,687-0.94 £ a4 CL:0633-0874 i
Sensitiviy: §5.75% &
= Specificity: 75% g | - Z 4
St T T T T T T s T T < T T X T T T < T T
0.0 02 04 06 08 10 Non RAIR 00 02 04 06 08 10 Non RAIR
Fale postve e . Fale posiive rate N
Alpha-D-Glucose Cellobiose
» H .
a~ & g |
° D 5 °
« | = | &
2 s | 2
e ’ -EL 5
i, B £,
g i Es
AUC=0.766 B
Sensitivity: 78.6%
Specificity: 75% L -
24 & 24
—— T T — T T T T
00 o2 08 10 Non  RAR 0w 02 04 06 08 10 Noo  RAR
. Fale positive rate ,
5-Methoxyindoleacetate 2-Naphthylamine
. 4 . F 1
= € =
=1 H ° z z | o
s ° 2 H
HER £ £ 2
2 I = 1 o
E< < £3 LN
AUC=0.704 El AUC=0.738 -
ad C1:0501-0.88 a4 C1:0575-0902 .
ensitivty: $5.7% 7] 1 Sensitivty: 78,66 &
ifcity: 5% 1 =]
<] y g <] 54
— T T T —— = T T
00 02 04 06 085 10 Noo  RAIR 00 02 04 06 05 10 Noo  RAIR
Fale postve e 5 False posiive rte .
2-Dehydro-3-deoxy-D-xylonate Phenylacetaldehyde
= % H i
f_‘ 2 f - o
2 g4
24 1 ‘ 31 ol
L 5 8. 54
£ e & g e &
g 5 i, s °
23 37 23S s °
& £ 5
AUC=078 s AUC=0.707 5 ]
a4 CI: 0616-0.367 31 - 24 CI:0512:0871 S
itivity: 78.6% - Sensitivity: 64.3% s
Speciicity: 70% H Specificiy: 70% 24
B &7 R S
—— T T —— T T
0.0 02 04 06 08 10 Non RAIR 00 02 04 06 08 10 Non RAIR
Fale postve e , Flse positive rte .
Raffinose
aq —
24 .
21 g ]
g ¥
o by
) AUC=0.704 o
a4 C1:0533-091 | S
s T T T T T T E T T
00 02 04 06 08 10 Noo  RAIR

False positive rate




