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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.



Supplementary Table 1

Sample details

PatientNo. | Sex/Age Tumor Notmal | Colon Carcinoma location | TNM clagsification | Non-tumoral tissue location
Front(A) Lateral (B) | Middle(C) | Distant(D)

1 F. 67 TG L T3NO L

2 M7l i TG TG L T3INO L

3 F 74 i b k L TINO L

4 F 48 LF L T3INO L

5 F, 61 i R T3INO R

6 M, 70 o i L T3NI L

7 M, 76 L TINI L

8 F, 62 TG L T3INO L

9 F, 66 L TIN2 L

10 F72 o TG LF R T4NO R

11 M, 51 LF R T3INL R

12 F 5l TG TG TG L T3INL L

13 M, 66 L T3INO L

14 F 57 i L T3INI L

15 F 4l TG LF R TINI R

15 Asabove LF R T3NL R

16 M73 L TIN2 L

17 F 46 k R T4N2 R

18 F ol R

19 F.78 R
20 M4l R
21 MT72 R
22 M, 54 LF Peri-tumoral
23 M, 68 LF Peri-tumoral
24 F.82 LF Peri-tumoral
25 F90 LF Peri-tumoral
26 M, 64 Sigmoid
27 M, 64 Sigmoid
28 M, 82 LF Sigmoid
29 M, 69 LF Sigmoid
30 F.53 Sigmoid
31 F 79 R
32 F.73 LF Sigmoid

Analyzed
o Not analy zed
G Training
group
LF Inflammation
L Left
R Right




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™to 1300 cm™.

Table 2: Infrared spectral peak attribution (cm) (2, 3, 11, 30, 48, 49)

Normal epithelium - tumor epithelium

Tumor epithelium - Tumor associated stroma

Connective tissue - Tumor associated stroma

Peak position Biomolecular attribution Peak position Biomolecular attribution Peak position Biomolecular attribution
1082 PO,-symmetric stretch of nucleic acids
1214 Collagen 1242 Collagen
1240 PO,-asymmetric stretch of nucleic acids 1280 1280
1155 C-0 stretch of Carbohydrates
1160 H-bonded C-O stretch of Proteins
1176 non-H-bonded C-0 stretch of Proteins
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