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Neutrophils in Cancer
• Increased in many cancers 
• Both pro and anti-tumour functions described
• Are involved in metastasis to the lung

Neutrophil interactions in situ

Pre-metastatic lung

• 3D multiplex imaging
• Live multiplex imaging
• Flow Cytometry

Where
Lung capillaries?

Perivascular?

How
Direct interaction?

Checkpoint inhibition? 
ROS/RNS? 

Who
Neutrophil phenotype?  

Populations?
Activation?

Neutrophils in Health
• Not homogenous
• Versatile : acquire functional properties in tissues 

Need to take local microenvironment into account

McFarlane, Fercoq, Coffelt, Carlin  JCI 2021
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Neutrophils in the (pre-)metastatic niche 

Lung parenchyma

Alveoli
Microstructure

TEM (Gray’s Anatomy)

Judith Secklehner

Morphometry of the Human 
Lung - Ewald Weibel 1963



Many studies
• sampling of bronchoalveolar lavage (cells, cytokines…)
• dissociation of lung tissue (flow cytometry, transcripts…)
• more or less refined histological analysis.

BAL

« Lung tissue »

Bronchi and 
peribronchial
space

Capillaries and 
alveolar 
interstitium

blood vessels and
perivascular 
compartment 

Lymphatic

system

Lung is a complex organ composed of
specialized microanatomy

Pleural cavity and

mesothelium

Spatiotemporal lung immunology
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KPC Pancreatic Cancer GEMMs

Control KC: Pdx1-Cre, KrasG12D/+

• No Primary tumour

Control WT: Pdx1-Cre

Highly metastatic KPC: Pdx1-Cre, KrasG12D/+, p53R172H/+

• Primary tumour 12-24 weeks
• Metastasis to liver / lung

Poorly metastatic KPflC: Pdx1-Cre, KrasG12D/+, p53fl/+

• Primary tumour 12-24 weeks 
• Rare metastasis

clipart CC-BY Servier Medical Art

Small palpable tumour
PRE-OVERT METASTASIS

Amanda McFarlane with Jen Morton and Jim Norman labs 



Pulmonary neutrophils are increased in mutant p53 tumour bearing mice

WT KC KPflC KPC
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Amanda McFarlane Unpublished, Please don’t post



Neutrophils are similarly distributed regardless of metastatic potential

Parenchyma Perivascular
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‘Slower’ 
moving

‘Normal / 
faster’ moving

Hoechst CD31 Ly6G CD45

KPC

Amanda McFarlane

Neutrophils move differently in KPC PCLS

Unpublished, Please don’t post



Amanda McFarlane

KPflC

Hoechst CD31 Ly6G CD45

‘Normal’ moving

‘Lazy’ population is absent from KPflC

Unpublished, Please don’t post



Increased number of slow moving / stationary neutrophils in KPC lungs

WT KC KPflC KPC
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Vascularisation pattern may influence the immune microenviroment when metastases are established

Marco De Donatis Unpublished, Please don’t post
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