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Supplemental Item 1.

Figure 1. Gene signatures for the myeloid cell annotations

a) Tumour myeloid UMAP coloured by (i) patient, and (ii) broad myeloid cell type

Gene expression signatures of (b) broad myeloid cell types, (c) DC, (d) monocyte-derived macrophages (momac), (e) mast
cell, (f) monocyte, and g) ILC subpopulations.

The suffix “b” indicates blood-derived populations.

Figure 2. Gene signatures for the T/NK cell annotations

a) UMAP coloured by sample source.

b) (i) CITE-seq and (ii) gene expression signatures of NK versus T cells.

c) (i) CITE-seq and (ii) gene expression signatures of CD4 versus CD8 T cells.

d) CITE-seq signatures of (i) CD4 T cell, (ii) CD8 T cell and (iii) NK cell populations. CITE-seq values are scaled by maximum
value per cell type group.

e) Gene expression signatures of (i) CD4 T cell, (ii) CD8 T cell and (iii) NK cell populations.

Figure 3. Gene and VDJ signatures for the B cell annotations.

a) UMAP plots of B cells coloured by (i) source, (ii) somatic hypermutation level, (iii) isotype and (iv) VDJ expression level.
b) Correlation of IGH and IGK/L UMI counts per cell, coloured by PDAC sample type.

c) The per cell subpopulation (i) somatic hypermutation levels and ii) VDJ expression level.

d) The isotype usage percentages across cell types within each cell population.

e) Gene expression profiles of B cell subpopulations of the top differentially expressed genes.

Figure 4. Clone size distributions across cell types for (left) B cell and (right) T cell populations, considering only intra-
tumoural immune cells.

Figure 5

a) Correlation of cell types between technical repeats of biopsy samples for the broad immune cell subsets, B cell subsets, T
cell subsets and myeloid cell subsets.

b) Boxplots of differences between biopsy and blood immune cell proportions. Each dot represents a patient sample.

Figure 6. a) Schematic of SVMCellTransfer alongside the advantages of this method over established methods (left).

b) Comparison of reference annotation of T and NK cells using SVMCellTransfer (using T and NK cell Pancrimmune
reference), and Azimuth annotation (using either pancreas or PBMC references). High-confidence T and NK cells were
subsampled from the Peng and Steele datasets (confirmed by manual checking of key T and NK genes), and applied both the
SVMCellTransfer (using T and NK cell Pancrimmune reference), and Azimuth annotation (using either pancreas or PBMC
references). UMAP plots show the distribution of predicted cell types by each method.

Figure 7. UMAP distributions of the integrated PDAC150K, Peng, et al. and Steele, et al. datasets.

Figure 8. Gene expression signatures of (ai) T and NK cell types, (ii) DC, (d) myeloid cell types, (iii) B cell subtypes, (bi) non-
immune cell types, and (ii) CAF cell types of the integrated PDAC150K, Peng, et al. and Steele, et al. datasets.
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Supplemental Data Figure 1.
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Clone size distributions across cell types (intra-tumoural samples)
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Supplemental Data Figure 5.



a) SVMCellTransfer advantages over established methods:

Annotations of the reference can be performed using
cell type expertise and/or integration of multi-modal
single cell data, using datasets that reflect well the
query dataset

The unbiased cell type annotation ensures that cell
annotation is not based on probability of higher
number of a cell type but based on gene expression.
This can also speed up the subsequent steps when
using a large reference.

Allows the user to define how the reference and
query datasets are integrated prior to label transfer

Scalable, fast, does not rely on user-defined markers,
considers non-linear relationships and does not rely
on a web-server interface.

Query unannotated
dataset

High-confidence user-defined
annotated reference dataset
(Pancrimmune)

oo
o0
@

|

(Optional) Subsample each cell
type from reference dataset

|

Reference and query dataset overlay %
(integration, batch correction,
dimensionality reduction) w
Run SVMCellTransfer using an SVM to label unknown cells
using the dimensionality reduction distribution with the
reference dataset:
Step 1: build model of cell type distributions using the
labelled data
Step 2: use this model to predict unknown labels, providing
the most likely cell type and the posterior probability for each
cell.

b) [ SVMCellTransfer (T & NK cell Pancrimmune reference) Azimuth annotation (pancreas reference)
refined_annotations predicted.annotation.1
2 2
® NK cell NK active ® TcellCD4 Th17
® NKcell NK CD56bright @ T cell CD4 Th17 Activated
1 ® NKcell NK like NK cell ® TcellCD4 Th2
® NK cell NK mature ® Tcell CD4 Treg
® NK cell NK terminal ® T cell CD4 Treg Activated 1
o~ ® NK cell NK transitional T cell CD8 CM Activated
n_' [ ® TcellCD4CM T cell CD8 EM
% ® T cell CD4 CM Activated T cell CD8 EM Activated ® acinar
=) ® TcellCD4 EM T cell CD8 EMRA o~ © activated_stellate
® T cell CD4 Exhausted ® T cell CD8 Exhausted ﬂ_‘ o ® beta
-1 ® T cell CD4 Naive ® Tcell CD8 Naive < @ ductal
® TocellCD4 Senescent ~ ® T cell CD8 Senescent 2 ® endothelial
® Tocell CD4 Tt ® Tocell gdT R imne
T/NK cells from Peng » © Tcell CD4 T Activated T cell MAIT ; s e quiescent_stellate
® TcellCD4 Th1 = 3
dataset (subsampled
random 6,925 cells) and 3 3
Steele dataset UMAP_1 2 :
(subsampled random 4,703 . .
cells) Azimuth annotation (PBMC reference)
predicted.celltype.|2 5 0 5
UMAP_1
2
" ® B intermediate ® cDC2
® CD14 Mono ® dnT
® CD16 Mono ® Eryth
® CD4CTL ® gdT
Ny ® CD4 Naive ® HsPC
% ©® CD4 Proliferating ILC
= ® CD4TCM MAIT
> ® CD4 TEM ® NK
A @ CDB8 Naive @ NK Proliferating
® CDs Proliferating ® NK_CD56bright
® CD8 TCM ® Treg
® CD8 TEM
-2
—

Supplemental Data Figure 6.



Integrated PDAC150K, Peng, et al. and Steele, et al. datasets

This paper (PDAC150K):
12 patients

¥ v
€. ~wy N
1 All CD45+ cells:
<§( 178,922 cells
o

UMAP1

Steele, et al. dataset:
11 patients

*Nz.-; )

All cells:
92,360 cells

UMAP1

Peng, et al. dataset:
24 patients

Lo

: 8
A d’k % ’
& " Allcells:
< Y } ;
% ,‘; 149,644 cells
UMAPL

1

Non-immune cells:

Non-immune cells

128,021 cells

CAFs:
11,786 cells

(integrated analysis
. between Peng and
Steele datasets) fibroblasts ¢
> — /4
= | ® apapCAF
”~ |CAF
; 2 mt
< m
2o 2 |°* éC‘”tar , = _ StaICAF
Myeloid UMAP1 Centroacinar >
A NKcell ® Epithelial UMAP1
T cell A Endocrine
Endothelial cell
® Fibroblast
Stellate cell
Immune cells
(integrated analysis e el
between PDAC150K, 292,776 cells J 2
Peng and Steele
datasets)
® Acinar
B cell
¢ CAF
A Centroacinar
DC
® Ductal
Endocrine
 Endothelial N g
A Granulocyte <
Mast % %
© Monocyte/Momac/Macrophage ® Bcells
= NK cell UMAP1 ic UMAP1 ® PDACIS0K
¢ Stellate cell @ Myeloid cells it
T cell A Tcells

'

B cells: 31,356 cells

[

UMAP2

UMAPL

!

Myeloid: 84,402 cells

}

Tcells: 177,018 cells

@ Bcell plasma cell
® B cell plasmablast

B cell DZ GC

Bcell LZGC

B cell GZMB+ memory

“ B cell memory

@

A B cell MZ
B cell naive

v

B cell activated pre-memory

B cell memory activated

Supplemental Data Figure 7.
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UMAP1 UMAP1
DC CD207+ LC-like DC © momac FCN1 cycling NK cell iNKTs T cell CD4 Th17
DC cDC CD1C+ momac FOLR2 NK cell NK active T cell CD4 Th17 Activated
DC CLEC9A+DC momac FOLR2 cycling NK cell NK CD56bright ¢ T cell CD4 Th2
DC DC2A CD1A+ + momac PLIN2 A NK cell NK like NK cell T cell CD4 Treg
v DC DC2B CCL17+ ¥ momac RETN ¥ NK cell NK mature v T cell CD4 Treg Activated
® DC DC2B CXCL2/3+ *® momac TREM2 @ NK cell NK terminal T cell CD8 CM Activated
= DC moDC ® momac TREM2 cycling ® NK cell NK transitional ® T cell CD8 EM
# DC moDC HLAhi monocyte CD14 T cell CD4 CM @ T cell CD8 EM Activated
4 DC mregDC monocyte CD14 FOLR3lo T cell CD4 CM Activated 4 T cell CD8 EMRA
DC pDC monocyte CD14CD16 v Tcell CD4 EM ¥ T cell CD8 Exhausted
® granulocyte monocyte CD16 ® Tcell CD4 Exhausted @ T cell CD8 Naive
Mast monocyte conv ® T cell CD4 Naive ® T cell CD8 Senescent
® Mast activated monocyte nonconv ¢ T cell CD4 Senescent T cell gdT
4 megakaryocyte T cell CD4 Tth A T cell MAIT
momac CES1 T cell CD4 Tth Activated
momac FCN1 T cell CD4 Thi
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