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Fios 
Genomics

• University of Edinburgh spin-out

• Formed in 2008

• Based in Edinburgh’s BioQuarter 
• Provides bioinformatic data 

analysis services to pharma, 
biotech, CROs and academia

• Over 500 contracts completed.



‘Omics Analysis
Advances in sequencing & array technologies has opened several new avenues for 
drug development/process improvement

Issues:

• Volume of data

• Complexity of outputs

• Diverse and large number of data/knowledge base systems

• Current “gold standard” for genomics analysis
• What technology to use where?

• Interpretation issues

Biomarker ID Patient Stratification Personalised 
Medicine

Biologicals



Fios 
Genomics

• Experimental design

• Technology/platform 

selection

• Data analysis platform 

independent

• Integration of ‘omics data 
with virtually any other 

quantitative outputs 

• Use of proprietary modular 

work flows to simplify 

complex projects. 
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How Can Fios Help?



What we do 

Raw RNAseq data
(billions of data points)

Data QC and normalisation

Gene lists generation



What we do 

Network and 

pathway analysis

Clustering & 

confounding factor analysis
Data integration

Data MiningBiological 

Interpretation

Data Visualisation



Case studies



Example – Hutchinson et al.



Example – Hutchinson et al.

Background and experimental design

• Emerging data suggest immune checkpoint inhibitors have reduced efficacy in 
heavily pretreated triple-negative breast cancer (TNBC)

• Paired primary and metastatic samples collected from 43 patients with recurrent 
TNBC

• Targeted exome sequencing and whole transcriptome sequencing performed

• Somatic mutation profiles, tumor mutation burden (TMB), molecular subtypes, 
immune-related gene signatures, stromal TILs, recurrence-free survival (RFS) and 
overall survival (OS) analysed



Example – Hutchinson et al.

Genomic landscape of recurrent TNBCs

• 34 TNBC pairs (68 samples) were sequenced 

using FoundationOne targeted NGS assay

• The most common mutations were in: TP53, 

MYC, PIK3CA, PTEN and RB1

• On average, 50% of mutations were shared 

between pairs, 16% unique to primary 

samples and 34% unique to metastatic

• No consistent mutational shifts observed 

between primary and metastatic

• No significant copy number or tumor 

mutation burden (TMB) changes observed 

between primary and metastatic



Example – Hutchinson et al.

Concordance of oncogenic variants between primary and metastatic samples.



Example – Hutchinson et al.

Tumor infiltrating lymphocytes (TILs) and survival



Example – Hutchinson et al.

Differential Gene Expression Analysis

• RNA-seq performed on 35 P/M pairs of 

specimens

• Metastatic vs. Primary comparison 

identified 1,001 genes (FDR < 0.05)

• Immune-related KEGG pathways were 

enriched in genes that were down-

regulated in metastatic



Example – Hutchinson et al.

KEGG pathway enrichment in metastatic vs. primary TNBCs



Example – Hutchinson et al.

Molecular subtypes shifts between primary and metastatic TNBC pairs

Lehmann-Pietenpol subtypes Burstein subtypes



Example – Hutchinson et al.

Immunomodulatory Gene Signatures

• Composite expression score calculated 

for 4 published immunological activity 

gene signatures

• IFNg, T-cell inflamed, Th1 response-

activating and Immune-activating

• Composite scores compared: metastatic 

vs primary

• All four were significantly lower (P < 0.05) 

in metastatic tumors



Example – Hutchinson et al.

Immunomodulatory Gene Signatures



Example – Hutchinson et al.

Cell Type Deconvolution Analysis

• Cell type proportions estimated from 

gene expression data

• Average cell type proportions 

compared: metastatic vs primary

• Significant decrease of B-cell, CD4+ 

naïve T-cell, CD8+ T-cell and cancer-

associated fibroblast subtypes

• Significant increase of endothelial cell, 

macrophage, and M1 macrophage 

subtypes



Example – Hutchinson et al.

Conclusions

• Few mutational shifts, but largely consistent transcriptomic shifts in longitudinally 
paired TNBCs.

• Stromal tumor infiltrating lymphocytes significantly decreased in metastatic 
samples

• Transcriptomic analysis revealed significantly reduced immune-activating gene 
expression signatures in recurrent TNBCs

• Data may explain the observed lack of efficacy of immune checkpoint inhibitors 
(ICI) in heavily pretreated TNBCs



Other examples



Example – Mariathasan et al.



Other examples

Machine learning

• Survival prediction in 
mesothelioma using Lasso 
regression

• Identification of a 
composite signature 
(combination of features) 
that can predict OS

Kidd et al., BMJ Open Respiratory Research, 2018

M
o

d
e

l 
p

e
rf

o
rm

a
n

ce
Number of markers

Actual
Permuted



Other examples

Single-cell RNAseq

• Clustering and annotation 
of cell types in 
hematopoietic and tissues 
sample.

• Celltype specific treatment 
response



Other examples

Flow cytometry

• Longitudinal linear 
mixed-effect models 
of lymphocyte 
subpopulations across 
treatment groups

• Identifying cell 
subtypes that change 
over time & treatment

Sorrentino et al, #1671P, ESMO 2018. 



Publications

• Full list of publications at 
https://www.fiosgenomics.com/publications/

https://www.fiosgenomics.com/publications/
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