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Figure S1. The contribution coefficients of four quantified pathological features for the 32 

analysed spectral regions. Estimated spectral intensity (Estm,s) was calculated for each spectral 

region as shown in Eq. 3. The significance levels indicated in the figure represent the levels of 

agreements between values of Estm and Expm of each spectral region for the 93 tissue samples 

according to linear regression analyses. 

 

 

 

Figure S2. Tissue-calibration effects on MRS estimations of the overall survival for SCC 

stage 1 patients. Red indicates prolonged living group (n=25); blue indicates short living group 

(n=29). 
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Figure S3. Inverse relationships exist between the tissue PCA and CCA loadings and 

SCC/Adeno intensity ratios for each metabolic region (represented by a dot) for tissue and 

serum, respectively. For tissue (top), the positive correlation between the loadings and 

SCC/Adeno mean relative intensity ratios is expected, given that the canonical correlation 

analysis using tissue MRS results generated discriminators to separate SCC from Adeno. 

Specifically, CCA positively weights the ratios which are increased (higher MRS-measured 

values) in SCC and negatively weights the variables which are decreased (lower MRS-measured 

values). For serum (bottom), the opposite relationship is observed between the loadings and 

SCC/Adeno mean relative intensity ratios. These inverse relationships explain the opposite 

relationship seen in Figure 3B, where SCC has a higher mean canonical score in tissue and lower 

mean canonical score in serum.   
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Figure S4. Estimations of LuCa overall survival with tissue and serum MRS data. Mann-

Whitney-Wilcoxon comparison between prolonged (red, n=25) and short (blue, n=29) living 

groups for both tissue and serum spectral data showed multiple spectral regions could 

differentiate between the groups. The insets show Kaplan-Meier survival curves for four of these 

spectral regions that can significantly differentiate between the living groups. 

 

 

Table S1. Data of Patient Population. 
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Table S2. Overall coefficients for LuCa type differentiation. 

ppm 

Relevant major 

contributing 

metabolites 

Combined 

PCA, CCA 

loadings from 

tissue 

 1.46 Ala 0.309 

2.33-2.31 Glu 0.229 

4.11-4.1 Lac 0.192 

1.47 Ala 0.161 

3.76-3.75 Gln 0.149 

1.34-1.33 Lac 0.144 

0.95 Lipid 0.126 

2.13-2.12 Glu, Gln 0.109 

2.44-2.42 Gln 0.099 

1.32-1.31 Lac, Thr, Lipid 0.087 

3.84-3.81 Glc 0.084 

0.99-0.98 Lipid 0.064 

0.97-0.96 Val 0.060 

3.89-3.88 Asp, GPC 0.054 

1.05-1.03 Val 0.043 

2.01-1.99 (unknown) 0.030 

3.74-3.72 Glu 0.022 

2.11-2.1 Gln 0.014 

0.94-0.93 Lipid -0.014 

3.56-3.55 Gly -0.031 

2.07-2.05 Glu -0.034 

2.04-2.02 Glu -0.041 

0.9-0.86 Lipid -0.069 

3.03-3 Cr, PCr -0.074 
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3.79-3.77 Ala, GSH -0.085 

3.26-3.24 m-Ino, Tau -0.128 

3.42-3.38 Glc, Tau -0.138 

3.2-3.18 Cho, Tyr -0.153 

2.35-2.34 Glu -0.176 

3.91-3.9 Cr, GPC -0.183 

3.54-3.52 Glc -0.247 

3.23-3.21 GPC, PCho -0.253 

 


