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Head and neck squamous cell carcinoma

* Squamous cell carcinoma of
mucosal lining of the upper
aerodigestive tract

e US: 3% of all cancers in 2018.
Estimated 51540 new cases and
10030 deaths in 2018

* Oral cavity: most common subsite

* Primary surgery is standard

e 5-year survival of 64.8%
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Myers: Cancer of the Head and Neck (2003)
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Single cell RNA sequencing (scRNA-seq)
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Consistent programs across tumors

Differentially expressed genes
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p-EMT predicts nodal metastasis
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Localization of p-EMT at the leading edge

p-EMT program at the invasive edge Epi. Dif. at the core
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p-EMT program associated with
metastasis:

* Associated with invasiveness and
metastasis

* Localized at leading edge in close
apposition to CAFs



MSI enables higher levels of analysis

Simultaneous ER / PR / Her2 / ki67 In Breast Cancer Tissue

Conventional single-plex Multi-plex assay
visual, serial sections automated, quantitative




Multispectral Imaging (MSI)

1. Take images at different 5 Quantum dot vials
wavelengths with a CCD

2. Assemble the data into a “cube” in
memory

3. This creates a spectrum
at every pixel of the CCD
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Head and Neck MSI Tissue Staining

Epithelial
p-EMT

SPRR1B LAMC2 P63
LAMB3
VIM
PDPN

Ten patients were evaluated;
: - . Various tumor stage, grade
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LAMC2 (pEMT)



SPRR1B (epithelial)
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p63 (squamous diff)



PDPN (pEMT)




Autofluorescence



LAMC2 (pEMT)



LAMC2 (pEMT)

LAMB3 (pEMT)
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LAMC2 (pEMT)
LAMB3 (pEMT)

PDPN (pEMT)
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LAMC2 (pEMT)
LAMBS3 (pEMT)

PDPN (pEMT)
VIM (pEMT/EMT)







Head and Neck MSI Tissue Staining

SPRR1B LAMC2 P63
LAMB3
VIM
PDPN



MEEI 16

T2NO

Grade 1

(-) Perineural Invasion

(-) Lymphovascular Invasion
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MEEI 16
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MEEI 16



MEEI 17
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Number of Cells in Tumor (+)
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Number of Tumor Nests
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Mean Nest Area
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Spatial Relationships
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MEEI 5, DAPI + PDPN
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MEEI5
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Non-malignant Cells
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DAPI HN25



CD4 (‘Helper’ T cells)



PD-1 (Exhaustion Marker) HN25



CK (Tumor) HN25



CD163 (Macrophage) HN25



CDS8 (‘suppressor’ T cells) HN25
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MSI
e 7 color tissue staining per section
 Quantitative signal analysis
* Maintain tumor architecture and
spatial relationships
 Automated analysis of 100,000+ cells
per tissue

e p-EMT markers (PDPN, LAMC2, LAMB3)
co-localize at tumor edge
* Immune panel
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