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What do we know about tumor budding?

> Prognostically

— Unfavorable prognosis, higher recurrence, 
worse response to neoadjuvant therapy

> DNA
— No new driver mutations in buds

> Protein (IHC/IF) expression points to EMT
— Points to EMT

> Consensus molecular subtype
— More frequent association with CMS4 subtype, 

KRAS and BRAF mutations in high-grade 
budding cancers

2De Smedt et al, BJC, 2017; Galvan et al, Oncotarget, 2015, Jensen et al, J Pathol, 2015; Meyer et al, Human Pathol, 2019; Trinh et al, BJC 2018
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Aim

To determine whether cell-line derived mouse
xenografts could represent a suitable in vivo model

of tumor budding
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Methods

Mouse (Ghent- Prof. de Wever)

COLO320, HCT-8, HT-29 and RKO 

orthotopically implanted into cecum

Human (Brussels- Prof. Demetter)

Diagnostic FFPE patient material

Sections and pan-cytokeratin staining

Budding evaluation and case selection

Digital slide scanning

Creation of

next-generation Tissue Microarray (ngTMA®)

3 ngTMAs, total 308 spots

(3 spots center, 3 spots front)

Immunohistochemistry

(CK, β-catenin, Ecadherin, Ki-67, TWIST1, ZEB1, Caspase-3 



Tumor budding exists in cell line derived xenografts

> Both ITB and PTB are present to different 
degrees, they look the same

> Less spacious spread in mouse tumors

> More single cells TBs in the mouse 

models

6Georges et al, Frontiers Med (Pathol), 2019



ITB and PTB in mouse and human

p=0.009

p=0.07

Georges et al, Frontiers Med (Pathol), 2019



Correlation ITB and PTB

Mouse tumors:
Moderate association between ITB and PTB

r = 0.438

Human tumors:

Strong association between ITB and PTB

r = 0.62

Georges et al, Frontiers Med (Pathol), 2019



Expression of protein markers similar

9Georges et al, Frontiers Med (Pathol), 2019



> Tumor budding exists in CDX models in mice and is
similar morphologically and phenotypically to human CRC 
tumor budding

> High-grade and low-grade tumor budding occur even
without the adaptive immune system present

> Prall and colleagues took patient-derived material into
mice (subcutaneous) and showed tumor budding and
podia formation was similar

> Yes, we believe an in vivo model of tumor budding exists!

Discussion

Prall et al., PLOS ONE, 2017
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CK+ (left) and vimentin/Ku80 (right)
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