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Supplementary Figure 1 

Schematic representation of infrared spectral imaging applied to paraffinized tissue arrays. 
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Supplementary Figure 2 

Schematic representation of construction and application of the prediction model based on linear 

discriminant analysis. 
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Supplementary Figure 3  

Identification of tumor budding in an unknown colonic tissue. Left panel (A): HPS stained colon tissue 

(Supplementary Table S1, sample # 9A); Right panel (A): Infrared spectral predicted images. Left 

panel (B): KL 1 immuno-stained image; Right panel (B): zoomed in area of the same image with 

positive staining. The sample is a moderately differentiated colon adenocarcinoma with tumor-budding 

branching out into the stroma. The presence of even very few tumor cells sparsely visible in the HPS 

image are identified and predicted by the model, as can be verified from the immuno-stained image. 

The HPS and the IHC images are at 5X magnification, and the zoomed images are at 10 X (top) and 

20 X (bottom) magnifications respectively. 
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Supplementary Figure 4 

Tumor stroma geographical proximity. Left panel: HPS stained colon tissues; Right panel: Infrared 

spectral predicted images. The samples are moderately differentiated colonic adenocarcinoma with its 

associated stroma with infiltration into the adjacent connective tissue (Supplementary Table S1, 

sample # 11A, 11C, 12A, 13A, and 15A). Along with tumor identification, the nature of the connective 

tissue into which the tumor has infiltrated is also identified. The HPS images are at 5X magnification. 
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Supplementary Figure 5 

Confusion between muscularis mucosa and stroma. Left panel: HPS stained colon tissues; Right 

panel: Infrared spectral predicted image. The sample is a non-tumoral colonic tissue (Supplementary 

Table S1, sample # 27) in which all the normal characteristics of the normal colonic architecture are 

well-identified, however the thin layer of muscularis mucosa is identified as tumor associated stroma 

by the prediction model seen as yellow pixels. The HPS image is at 5X magnification. 
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Supplementary Figure 6 

Histogram for tumor pixel attribution in non-tumoral and tumoral sample (Supplementary Table S1, 

sample # 32 and 8C). Left panel: HPS stained colon tissues; Middle panel: Infrared spectral predicted 

image; Right panel: Histograms for the tumor pixel attribution. A is a non-tumoral colonic tissue with 

inflammatory signatures. These pixels (depicted as tumor pixels in A) have lesser posterior probability 

values compared to B which is a moderately differentiated colon adenocarcinoma in which the tumor 

pixels have the highest posterior probability values. 

 

 

 

 

 

 

 

 

 

 

 



 

  8 

Supplementary Table 1 

 

Sample details  
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Supplementary Table 2 

Infrared spectral peak attribution: 

Attribution of infrared spectral peaks (the most discriminant wavenumbers identified using the Mann-

Whitney U test as shown in figure 5) for the compared classes in the selected infrared spectral region 

from 1080 cm
-1 

to 1300 cm
-1
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