Supplementary Figures and Figure legends
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The clinic-pathological data collection from primary training and validation cohort of PDAC patients

One retrospective primary PDAC patients’ cohort

Retrospective validated PDAC patients’ cohort

|

l

Multiplexed IF staining for CK19* tumor buddings, CD133* CSCs, CD8* T lymphacytes and DAPI in paraffin-embedded tissue slides of PDAC
patients

I

Digital whole slide fluorescence images were uploaded into Tissue Gnostics Image Analysis software (version 2.4) for image scanning and
analysis.

l

| Cellular segmentation for determination of cellular nuclei, cytoplasm and membrane |

l

| Spectral mixture analysis for determination the intensity of single channel signal (higher than the threshold) ‘

!

| Counting the positive signal dots and calculate the distance and ratio between each index such as CD8, CD133 and TBs |

|

| Machine learning and training for automatic recognition |
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Specificity index: 85/(85+15)=0.850 Specificity index: 90/(90+10)=0.900 Specificity index: 88/(88+12)=0.880
Sensitivity index: 380/(380+20)=0.950  Sensitivity index: 375/(375+25)=0.838 Sensitivity index: 382/(382+18)=0.955
Youden index:0.850+0.950-1=0.800 Youden index:0.900+0.938-1=0.838 Youden index:0.880+0.955-1=0.830

Figure S1. (A) The workflow for the machine learning and training process for automatic
recognition. (B-D). 500 mIF images were simultaneously evaluated by Al-based automatic
recognition and experienced pathologists. The results recognized by experienced
pathologists were determined as “True Positive” and “True Negative”. The specificity index,
sensitivity index and Youden index were all analysed for the Al-based recognition system.
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Figure S2. Correlation of CD8* T cell index, CD133* CSC index, TB index, CD8* T
cell/lCD133* CSC index, CD8* T cell/TB index and clinical outcome in PDAC cohort from
another center (Department of Hepatopancreatobiliary Surgery, Tongliao City Hospital). (A)
Correlation of CD8* T cell index, CD133* CSC index, TB index, CD8* T cell/CD133* CSC index,
CD8* T cell/TB index and overall survival time in PDAC cohort. (B) Correlation of CD8* T cell
index, CD133* CSC index, TB index, CD8* T cell/CD133* CSC index, CD8* T cell/TB index and
relapse-free survival time in PDAC cohort.
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Figure S3: Relationship between the density of tumor-infiltrating CD8+ T cells, CD133+ CSCs
and tumor buddings. (A) Correlation between the densities of tumor-infiltrating CD8+ T cells and
CD133+ CSCs in retrospective primary training cohort. Spearman correlation analysis were
performed. (B) Correlation between the densities of tumor-infiltrating CD8+ T cells and tumor
buddings in retrospective primary training cohort. Spearman correlation analysis were performed.
(C) Correlation between the densities of tumor-infiltrating CD133+ CSCs and tumor buddings in



retrospective primary training cohort. Spearman correlation analysis were performed. (D)
Correlation between the densities of tumor-infiltrating CD8+ T cells and CD133+ CSCs in
retrospective validated cohort. Spearman correlation analysis were performed. (E) Correlation
between the densities of tumor-infiltrating CD8+ T cells and tumor buddings in retrospective
validated cohort. Spearman correlation analysis were performed. (F) Correlation between the
densities of tumor-infiltrating CD133+ CSCs and tumor buddings in retrospective validated cohort.
Spearman correlation analysis were performed. (G) Correlation between the percentages of
tumor-infiltrating CD8+ T cells and CD133+ CSCs in perspective validated cohort. Spearman
correlation analysis were performed. (H) Correlation between the percentage of tumor-infiltrating
CD8+ T cells and counts of tumor buddings per high power field (HPF) in perspective validated
cohort. Spearman correlation analysis were performed. (I) Correlation between the percentage of
tumor-infiltrating CD133+ CSCs and counts of tumor buddings per high power field (HPF) in
perspective validated cohort. Spearman correlation analysis were performed. (J) Correlation
between the densities of tumor-infiltrating PD-1+CD8+ T cells and CD133+ CSCs in retrospective
primary training cohort. Spearman correlation analysis were performed. (K) Correlation between
the densities of tumor-infiltrating PD-1+CD8+ T cells and tumor buddings in retrospective primary
training cohort. Spearman correlation analysis were performed. (L) Correlation between the
densities of tumor-infiltrating Tim-3+CD8+ T cells and CD133+ CSCs in retrospective primary
training cohort. Spearman correlation analysis were performed. (M) Correlation between the
densities of tumor-infiltrating Tim-3+CD8+ T cells and tumor buddings in retrospective validated
cohort. Spearman correlation analysis were performed. (N) Correlation between the densities of
tumor-infiltrating PD-1+CD8+ T cells and CD133+ CSCs in retrospective validated cohort.
Spearman correlation analysis were performed. (O) Correlation between the densities of tumor-
infiltrating PD-1+CD8+ T cells and tumor buddings in retrospective validated cohort. Spearman
correlation analysis were performed. (P) Correlation between the densities of tumor-infiltrating
Tim-3+CD8+ T cells and CD133+ CSCs in retrospective validated cohort. Spearman correlation
analysis were performed. (Q) Correlation between the densities of tumor-infiltrating Tim-3+CD8+
T cells and tumor buddings in retrospective validated cohort. Spearman correlation analysis were
performed.
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Figure S4: Relationship between the density of tumor-infiltrating CD8* T cells, CD133* CSCs
and tumor buddings. (A-B) Correlation between the densities of TB-adjacent CD8* T cells and
CD133+ CSC-adjacent CD8* T cells in retrospective primary training cohort (A) and retrospective
validated cohort (B). (C) The representative mIF images of co-localization of CD133* CSCs, CK19*

tumor buddings (TBs) and CD8* T cells.
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Figure S5. The spatial distribution of PD-1*CD8" T cells and Tim-3*CD8* T cells towards
CD133* CSCs and CK19* tumor buddings. (A-B) Representative mIF images of PD-1*CD8* T
cells and CD133* CSCs (A). The frequency of PD-1*CD8* T cells with different distance towards
CD133* CSCs were analyzed by Al system (B). Scale bar, 50um. (C-D) Representative mIF images
of PD-1*CD8* T cells and CK19* TBs (C). The frequency of PD-1*CD8* T cells with different
distance towards CK19* TBs were analyzed by Al system (D). Scale bar, 50um. (E-F)
Representative mIF images of Tim-3*CD8* T cells and CD133* CSCs (E). The frequency of Tim-
3*CD8* T cells with different distance towards CD133* CSCs were analyzed by Al system (F).
Scale bar, 50um. (G-H) Representative mIF images of Tim-3*CD8* T cells and CK19* TBs (G).
The frequency of Tim-3*CD8* T cells with different distance towards CK19* TBs were analyzed by
Al system (H). Scale bar, 50um.



