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Supplementary Figure 1. The morphology of 38 PDPCs derived from 7 GBC patients
Supplementary Figure 2. Sample clustering with SNPs

Supplementary Figure 3. Gene Ontology (GO) enrichment analysis with DEGs.
Supplementary Figure 4. Scatterplot of three MHC class | genes against CIITA.

Supplementary Figure 5. ITH of mutations in three patients with cholangiocarcinoma.
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Supplementary Figure 1. The morphology of 38 PDPCs derived
from 7 GBC patients
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Supplementary Figure 2 . Sample clustering with SNPs

Samples were clustered based on the presence/absence of given SNPs. Samples from the same patient were

clustered together which confirmed the origin of these PDC samples.
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Supplementary Figure 3. Gene Ontology (GO) enrichment analysis with DEGs.
Each panel showed the enriched GO terms of biological processes for each GBC patient.

0.100

0125

[ ]
(]
°
[ ]
L]
L]
.
0.050 0075 0400 0125
Gene Ratio

anatomical structure formation involved in morphogenesis |
circulatory system development|

regulation of cellular component movement:
regulation of locomotion

regulation of cell motilty

regulation of cell migration

inflammatory response:

cardiovascular system development|
vasculature development{

blood vessel developments

muscle structure development |

blood vessel morphogenesis |

angiogenesis |

regulation of vasculature development |
regulation of angiogenesis |

negative regulation of cell motiity

negative regulation of cell migration

tissue remodeling

mutticellular organismal macromolecule metabolic process:

Enriched GO (BP)

Patient 4256

collagen metabolic process

p.adjust
00020
00015
00010

0.0005

[ ]
[
[ ]
L]
.
.
0.050 0075 100 0125
Gene Ratio



Supplementary Figure 4
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Supplementary Figure 4. Scatterplot of three MHC class | genes against CIITA.
A linear regression formula and pearson correlation were listed on the top left of each panel.
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Supplementary Figure 5. ITH of mutations in three patients with cholangiocarcinoma.

Phylogenetic trees were generated from somatic mutations using the parsimony ratchet method, and the branch lengths
were scaled in proportion to the number of variants (see Methods). Heat map nearby each tree showed the occurrence
(presence in blue and absence in grey) of each mutation in each PDC. Genes with putative driver mutations were
displayed beside the trunk branch of each individual. The number of mutations and the ITH score were listed on the top
of each individual panel. Blue: trunk mutations, yellow: shared mutations, red: private mutations.





