
Bioinformatics solutions to biomarker discovery



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



Examples



Example – Mariathasan et al.



Example – Mariathasan et al.

• Some diseases (e.g. 
cancer) take 
advantage of this 
immune checkpoint 
pathway by expressing 
PD-L1 on their cell 
surfaces to evade the 
immune response

By Frontiers in Oncology - http://www.frontiersin.org/files/Articles/51138/fonc-03-00197-HTML/image_m/fonc-03-00197-g001.jpg, CC BY 3.0, 
https://commons.wikimedia.org/w/index.php?curid=33585764

• Programmed death ligand-1 (PD-L1) is a regulatory molecule 
expressed in immune cells that can dampen the immune 
response



Example – Mariathasan et al.

• Therapeutic antibodies that block the PD-L1 pathway are able 
to produce anti-tumourigenic effects in a variety of cancers

• However only a subset of patients respond to anti-PD-L1 
treatment

• Robust biomarkers required to accurately stratify patients who 
will respond from those who will not



Example – Mariathasan et al.

• IMvigor210: A single-arm phase-II trial investigating the effects of 

atezolizumab in metastatic urothelial carcinoma (mUCs) 

(NCT02108652)

• Atezolizumab is an monoclonal antibody against PD-L1

• Evaluation to identify predictors of outcome linked to

overall survival (OS)

• Multi-omics data integration

• Clinical/demographical data

• RNASeq

• FMI



Example – Mariathasan et al.

• Is treatment response linked to presence of PD-L1?

• PD-L1 levels in immune cells (IC) assessed by IHC and scored as
• IC0 (< 1%)

• IC1 (≥ 1% and < 5%), or

• IC2+ (≥ 5%)

• Response to treatment defined as (RECIST v1.1)

• Complete response (CR)

• Progressive disease (PD)

• Stable disease (SD)

• Partial response (PR)



Example – Mariathasan et al.

• Is treatment response linked to presence of PD-L1?

p = 0.0038, two-sided Fisher's exact test

CR+PR SD+PD Total

IC0 13 70 83

IC1 20 92 112

IC2+ 35 67 102

Total 68 229 297



Example – Mariathasan et al.

• What genes & pathways are associated with survival outcomes?

• Identification of gene expression levels significantly
associated with OS (Cox PH)

• Pathway analysis of significant genes

https://reactome.org

https://reactome.org/


Example – Mariathasan et al.

• What genes & pathways are associated with survival outcomes?

• 48 genes were associated 

with overall survival at an 

FDR adjusted threshold of

p < 0.1

• Of these 48-genes, 19 were 

associated with improved 

overall survival, and 29 with 

worsening survival at higher 

expression levels
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Example – Mariathasan et al.

• What genes & pathways are associated with survival outcomes?
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Example – Mariathasan et al.

• What genes & pathways are associated with survival outcomes?
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Example – Mariathasan et al.

• Do genomic markers explain response and survival rates?

• CD8+ Teff cell score:

• Signature score derived from gene expression levels of CD8A, GZMA, 
GZMB, PRF1, INFG, and TBX21 (Balar et al., Lancet, 2017)

• Tumour mutational burden:

• Estimated from the Foundation Medicine One (FMI) platform

• TGFβ1 expression

• From RNASeq expression levels



Example – Mariathasan et al.

• Do genomic markers explain response and survival rates?

CD8+ Teff cell scorep=0.00024 p=0.001



Example – Mariathasan et al.

• Do genomic markers explain response and survival rates?

Mutational
burden

p=6.3e-9 p=2e-5



Example – Mariathasan et al.

• Do genomic markers explain response and survival rates?

TGFβ1p=3.8e-4 p=0.01



Example – Mariathasan et al.

• Conclusions

• Response to treatment was associated with a CD8+ T-effector 
cell phenotype and increased tumour mutation burden

• Lack of response was primarily associated with a signature of 
transforming growth factor β (TGFβ) signalling



Other examples



Other examples

• Flow cytometry

• Longitudinal 
mixed linear 
models of 
lymphocyte 
subpopulations 
across 
treatment 
groups

Sorrentino et al, #1671P, ESMO 2018. 



Other examples

• Machine learning

• Survival prediction in 
mesothelioma using 
Lasso regression

Kidd et al., BMJ Open Respiratory Research, 2018
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Other examples

• Single-cell RNASeq

• Clustering of immune 
cell types



Publications

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

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


In summary…

• Fios Genomics can help get the most out of ‘omics experiments:
▪ Deeper analysis

▪ Faster turnaround

• Flexible and bespoke service.

• Help with technology selection/study design through to result 
interpretation.

info@fiosgenomics.com



Thank you


