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PROTEOMIC BIOMARKERS HAVE 

BECOME CRITICAL TO PHARMACEUTICAL 

R&D PIPELINES GLOBALLY1
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TRADITIONAL

One size fits all 

BIOMARKER-LED

Precision Medicine

THE USE OF PATIENT SELECTION BIOMARKERS HAS INCREASED 

DRAMATICALLY SINCE THE SEQUENCING OF THE HUMAN GENOME*

*Clinical Development Success Rates 2006-2015 - BIO, Biomedtracker, Amplion 2016
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R&D EXCELLENCE IS BEING 

RESHAPED BY BIOMARKERS

WE HAVE NEW EXPECTATIONS 
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THE SUPPORT IS WIDESPREAD  

z

FDA

Approve companion 
diagnostics developed 

alongside new therapies*

DOCTORS

Demand precision 
medicine in the clinic

PATIENTS

Need the right 
treatments
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*Marton, M.J. and Weiner, R., 2013. Practical Guidance for Implementing Predictive Biomarkers into Early Phase Clinical Studies. BioMed Research International, 2013, pp.1–9.
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ALL THERAPEUTIC AREAS ARE TRANSITIONING

Oncology

CNS

Cardiovascular
Infectious diseases 
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LEADING PHARMA COMPANIES HAVE ADOPTED 
BIOMARKER-DRIVEN CLINICAL TRIAL MODELS

‘We estimate 30 - 40 % of novel drugs in the pharma pipeline are developed in conjunction with a 
biomarker’ - Mckinsey & Company
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*Cummings, J.L., Morstorf, T. and Zhong, K., 2014. Alzheimer’s disease drug-development pipeline: few 
candidates, frequent failures. Alzheimer's Research & Therapy, 6(4), p.37.

**Clinical Development Success Rates 2006-2015 - BIO, Biomedtracker, Amplion 2016

99.6% OF NEURODEGENERATION 

TRIALS HAVE BEEN UNSUCCESSFUL 

TO DATE*

CLINICAL TRIAL SUCCESS RATES ARE 

3X HIGHER WHEN A BIOMARKER 

STRATEGY IS IMPLEMENTED**

⨉
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*Clinical Development Success Rates 2006-2015 - BIO, Biomedtracker, Amplion 2016

BIOMARKER TESTS CAN COMPRESS DRUG 

DEVELOPMENT TIMELINES AND INCREASE 

PATIENT RESPONSE RATES…

…REDUCING DEVELOPMENT COSTS & 

INCREASING ROI*
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BIOMARKER PANELS CAN INCREASE CLINICAL TRIAL SUCCESS RATES

Pro-biomarker strategy for Keytruda resulted in 
treatment approval for non-small cell lung cancer

Lack of biomarker strategy for Opdivo non-
small cell lung cancer treatment resulted in 

failed clinical trial

+7% +$12B
Share Price Market cap

-17% -$22B
Share price Market cap

Source: LaMotta, LL, 2018. How biomarkers cost Bristol-Myers the lung cancer market. BiopharmaDive,13 February 2017. 10



THIS REDEFINES R&D EXCELLENCE

DRUG 
DEVELOPMENT

Traditional patient selection methods 
compromise patient response rates

Increased risk of failing to meet clinical 
endpoints

8.4% clinical trial success rate*

Latest biomarker technologies not 
utilized

NO BIOMARKER STRATEGY

Stratified patient populations increase 
drug response rates

Rich treatment efficacy data generated,  
delivering deeper insights on the 

mechanisms of action

25.9% clinical trial success rate*

Biomarker assays developed to 
characterize disease models

BIOMARKER-LED

*Anon, 2016. Biomarker Tests for Molecularly Targeted Therapies.
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HOWEVER, CURRENT BIOMARKER TESTS 
ARE SEVERELY LIMITED

Lack of 
reproducibility

Not performed
in a regulated 
environmentLimited

number of
analytes per 

sample 

Not
co-developed 

alongside drugs
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INOVIV OFFERS A UNIQUE TECHNOLOGY SOLUTION 
FOR BIOMARKER DEVELOPMENT

CUSTOM ASSAY DESIGN

• Enabling pharmaceutical companies to 
benefit from a test tailored to the drug

RELIABLE

• Data generated in CLIA-accredited GLP/GCP 
labs with FDA-compliant quality management 
systems

RICH DATA 

• Treatment efficacy across multiple aspects 
of disease pathology

• 50+ quantified biomarkers per sample 
delivering deep insights on the mechanism 
of action

HIGH THROUGHPUT

• Assays with 50+ fully calibrated biomarkers
per 10 minute run and 3,000 samples per day

PROFICIENCY with protein, peptide, lipid, and 
metabolite analytes in a range of tissue types
and biofluids

REPRODUCIBLE measurements across different 
laboratories and instruments

VALIDATION

• Full technical and clinical validation of 
biomarkers to support clinical trials

13



14

INOVIV DEVELOPS BIOMARKER ASSAYS FOR 

DIAGNOSTIC, PATIENT STRATIFICATION AND 

TREATMENT MONITORING APPLICATIONS TO 

SUPPORT THERAPIES
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WE HAVE DEVELOPED A UNIQUE MASS 

SPECTROMETRY-BASED TARGETED 

PROTEOMICS PLATFORM, ENABLING 

10X GREATER MULTIPLEXING THAN 

CONVENTIONAL METHODS
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WE HAVE TECHNICAL PROFICIENCY 

AND YEARS OF EXPERIENCE IN 

BIOMARKER PANEL DEVELOPMENT 

FOR BOTH PRECLINICAL STUDIES AND 

CLINICAL TRIALS                                                                                                              

OUR WORKFLOWS HAVE BEEN APPLIED 

ACROSS MULTIPLE THERAPEUTIC 

PROGRAMS AND OPTIMISED FOR 

DISTINCT CLINICAL TRIAL STRATEGIES
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World’s first comprehensive 
Alzheimer’s and Parkinson’s 
disease targeted biomarker 
panels

• All aspects of disease pathology 
covered in one robust assay

Biomarker panels used across 
multiple clinical trials

• 3 Parkinson’s disease                        

(preclinical, Ph1 and Ph2)

• 2 Alzheimer’s disease                                  

(Ph1 and Ph2)

200+ neuroscience 
publications in peer-reviewed 
journals

4 assays brought into the 
clinic by our CSO, still in use 
at Great Ormond St Hospital 
(London, UK)

Experience bench-to-bedside

• Pre-clinical

• Clinical trials

• Healthcare settings

GLP/ GCP and CLIA-
accredited laboratories

Can analyse up to 3000 
samples per day

Targeted proteomics mass 
spectrometry dataset across 
279 Alzheimer’s patients

60+ mass spectrometry 
publications in peer-reviewed 
journals

50+ fully calibrated biomarkers 
per 10 minute run

Latest mass spectrometry 
systems with the highest 
available sensitivity and 
throughput

INOVIV IS AT THE FOREFRONT OF MASS SPECTROMETRY 
BIOMARKER TESTING IN NEURODEGENERATIVE DISEASES



LEADERSHIP & ADVISORY BOARD
Combined over 1,200 publications among all team members
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Michael Dove

CEO

Ernestas Sirka

CSO



OUR LABS

United States

US laboratories are GLP and CLIA-accredited for high 
complexity testing.

The labs are based in California, Indianapolis and Idaho.

United Kingdom

UK laboratories are GLP/ GCP and are based near Nottingham
and Newcastle.

We contract specialist laboratories 

based in the US and in the UK. All 

laboratories are equipped 

to support clinical trials.
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Discovery Proteomics allows for unbiased identification of patient signatures

within a broad and otherwise heterogenous patient population, which could be 

used to discriminate between responders vs non-responders.

Using the latest high resolution mass spectrometry systems with the highest 

sensitivity, throughput and proteome coverage available to date enables 

identification and quantification of ~800-1200 proteins in CSF and ~500-700 

proteins in plasma and urine.

Leveraging this broad and deep coverage of the proteome could not only help 

in identifying patient signatures, but also to uncover the different processes 

affected by treatment with a given therapeutic to identify biomarkers that could 

potentially be used to demonstrate treatment efficacy.

These rich data can support decision-making as part of a clinical development 

program and provide markers which could then be transferred onto a robust 

and reproducible targeted proteomics platform suitable for ongoing testing.

CONFIDENTIAL

DISCOVERY 
PROTEOMICS
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INOVIV DISCOVERY LC-MS/MS PLATFORM

FEATURES
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Targeted Proteomics enables multiplexed high throughput protein 

measurements on a reproducible platform, which in turn enables full technical 

and clinical validation to support ongoing testing in clinical trials.

Inoviv’s Neurodegenerative Biomarker Panels for Targeted Proteomics

combine 50+ fully calibrated biomarkers to cover multiple aspects of disease 

pathology, including: inflammation, oxidative stress, mitochondrial damage, 

amyloid processing, endothelial dysfunction, axonal degeneration, synaptic 

degeneration, lysosomal dysfunction and others. 

The panels can be tailored to the specific needs of a program incorporating 

biomarkers uncovered with discovery proteomics.

These data can demonstrate the effects of a given therapeutic on the relevant 

disease processes to provide robust treatment efficacy data.

All data are generated in GLP/GCP laboratories with FDA-compliant quality 

management systems so that the data can support regulatory submissions 

and to enable subsequent translation of the assay into healthcare settings 

run from a CLIA-accredited lab.

CONFIDENTIAL

TARGETED 
PROTEOMICS
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INOVIV TARGETED LC-MS/MS PLATFORM

FEATURES
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Biomarker name
Intra-day CV (%) Inter-day CV (%)

low-level mid-level high-level low-level mid-level high-level

Serum Amyloid A4 5.32 0.60 1.44 4.86 1.88 1.66

Apolipoprotein E (total) 1.34 1.40 1.07 2.60 1.67 0.92

Cystatin C 0.65 1.92 2.38 1.44 2.13 2.69

Ubiquitin carboxyl-terminal hydrolase L1 10.02 4.34 2.18 10.47 3.55 4.43

Osteopontin 11.30 3.95 3.82 7.56 3.63 2.41

Polyubiquitin-C 9.39 7.52 2.73 7.75 5.22 3.88

Malate dehydrogenase 6.08 7.58 6.02 7.82 6.51 5.02

Chitinase-3-like protein 1 9.80 9.42 6.80 7.15 9.39 8.09

Carboxypeptidase E 1.70 4.97 0.72 3.54 4.65 3.22

Ectonucleotide pyrophosphatase/ 
phosphodiesterase family member 2 

6.75 2.28 3.02 4.85 2.71 2.25

GM2 activator protein 2.18 2.47 1.39 2.96 2.06 1.31

Prosaposin 4.89 1.82 3.13 4.49 2.79 2.94

Hemoglobin 1.36 1.62 1.35 1.73 1.80 1.44

Parkinson disease protein 7 DJ-1 Cys106 SO3 6.91 5.81 6.05

Parkinson disease protein 7 DJ-1 Cys106 SO2 7.31 5.47 9.74

Parkinson disease protein 7 DJ-1 total 7.83 8.95 1.95

Glyceraldehyde-3-phosphate dehydrogenase 5.17 2.49 3.15

T-complex protein 1 subunit zeta 2.39 2.68 5.92

Mean 5.58 4.18 3.49 5.12 3.69 3.10

INOVIV TARGETED PROTEOMICS PLATFORM
INTRA-DAY AND INTER-DAY VARIABILITY
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1. Mass spectrometry (MS) 
is coupled to liquid 
chromatography (LC) to 
separate the molecules 
prior to their introduction 
into the MS. After LC 
separation, the molecules 
are ionised in an 
electrospray ionisation 
source and introduced 
into the MS.

2. The pre-selected 
molecules of interest are 
isolated in the first 
quadrupole from the rest 
of the mixture, based on 
their characteristic mass-
to-charge ratio (m/z).

3. Selected molecules are 
fragmented into 
characteristic fragments 
in a collision cell (a 
modified second 
quadrupole).

4. Characteristic 
fragments of selected 
molecules are isolated 
from the rest of the 
mixture in the third 
quadrupole based on 
their m/z.

5. The signal is recorded 
in the detector to achieve 
full quantification of 
molecules.

6. Fully quantitative 
measurements are 
ready for interpretation.

Schematic representation of the principles behind triple quadruple mass spectrometry (MRM-mode)

TARGETED MASS SPECTROMETRY WORKFLOW
Mass spectrometry (MS) is an analytical technique which quantifies biomarkers by utilising the mass-to-charge 
ratio (m/z) of a wide range of molecules
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ce

ANALYTICAL 
VALIDATION

Inoviv completes a standard 

validation as a minimum for 

every assay and can perform 

an extended validation at 

increased cost

STANDARD VALIDATION

EXTENDED VALIDATION
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CASE STUDY

A Discovery & Targeted 

Proteomics project to 

demonstrate the effects of 

treatment with a novel 

Parkinson’s Disease therapy

A Finnish-based pharma company is developing a Parkinson’s 
Disease (PD) therapeutic with a novel mechanism of action 
(MoA). The company needed to identify biomarkers related to 
the MoA of their therapy to demonstrate the effects of 
treatment and validate the therapeutic approach. 

BACKGROUND

✓ Inoviv identified a number of dysregulated markers at 
baseline were shown to be returning towards control levels 
after drug treatment.

✓ Inoviv demonstrated patients with the most robust changes in 
their CSF biomarker profiles showed improvement in motor 
symptoms or an increase in DAT PET signal.

OUTCOMES

Inoviv used an unbiased Discovery Proteomics approach to 
identify differentially expressed proteins in CSF samples from PD 
patients pre and post treatment and compared with healthy 
controls.

Inoviv used the results generated in combination with their 
existing PD biomarker panel to develop a multiplexed Targeted 
Proteomics assay, covering multiple areas of PD pathology and 
biomarkers relevant to the drug MoA.

Inoviv quantified biomarkers in a number of CSF samples from PD 
patients receiving treatment and placebo, to determine changes 
in biomarker levels in patients pre- and post- treatment.

APPROACH
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CASE STUDY

A Targeted Proteomics project 

to demonstrate the effects of 

treatment with a novel 

Alzheimer’s Disease therapy

A US-based pharma company is developing an Alzheimer’s 
Disease (AD) therapeutic with a novel mechanism of action. The 
company needed to demonstrate the effects of treatment with 
their therapy to test their hypothesis and validate the 
therapeutic approach. 

Inoviv developed a multiplexed Targeted Proteomics biomarker 
panel, covering multiple areas of AD pathology and biomarkers 
relevant to the drug mechanism of action.

Inoviv quantified biomarkers in a number of CSF samples from AD 
patients receiving treatment and placebo, to determine changes 
in biomarker levels in patients pre- and post- treatment.

✓ Inoviv identified changes in a number of biomarkers before 
and after treatment with the candidate drug, demonstrating its 
effects on relevant AD markers.

✓ Inoviv identified a sub-group of patients who responded better 
to treatment, indicating the potential need for patient 
stratification, which may aid in the design and selection criteria 
in future clinical trials.

BACKGROUND

OUTCOMES

APPROACH
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CASE STUDY

A US-based biotechnology company, Cantabio, is developing several novel 
disease modifying therapeutic candidates for the treatment of Parkinson’s 
disease. Cantabio needed to measure post-translational modifications (PTMs) of 
the protein targeted by their therapeutic candidates.

They needed to develop a clinically feasible quantitative method that could be 
used: to assess target engagement of their candidates in future clinical trials; 
and as a potential companion biomarker of disease progression.

Inoviv developed a Targeted Proteomics biomarker panel of 5 biomarkers, 
including markers most relevant to the drug mechanism of action and proteins 
with PTMs.

Inoviv quantified biomarkers to determine changes in their quantitative levels in 
cellular models of the disease, and in post-mortem brain tissue from patients.

✓ Inoviv detected and quantified 5 Parkinson's disease biomarkers, including the 
PTMs of the target protein, which demonstrates the feasibility of the method. This 
provides a robust tool to demonstrate target engagement and a companion 
biomarker to potentially monitor treatment efficacy in future clinical trials.

✓ The data obtained supports the rationale of the therapeutic approach, and 
will help Cantabio secure further funding to initiate clinical development.

29

BACKGROUND

OUTCOMES

APPROACH

A Targeted Proteomics project to 

assess a quantitative method, to 

demonstrate treatment efficacy of 

a novel Parkinson’s Disease drug



LC-MS discovery proteomics study to identify  
CSF biomarkers in ALS patients

773 protein groups were identified and 
quantified across conditions 

19 protein groups were differentially 
abundant across different groups analysed

3 proteins were elevated in ALS compared to 
other groups: CHIT1, CHI3L1 and CHI3L2

Levels of CHIT1, CHI3L1 and CHI3L2 correlate 
with disease progression rate and with pNFH
(a marker of axonal damage)  

Baseline CHIT1 level is associated with survival

DISCOVERY PROTEOMICS PUBLICATION
By Roman Fischer, Inoviv Scientific Advisor, and others
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Developed a targeted, multiplexed LC-MS/MS CSF 
biomarker assay

50+ biomarkers quantified simultaneously

The assay contains previously reported as well as 
novel biomarkers for neurodegeneration

19 proteins specific to Alzheimer’s disease and Lewy 
Body Dementia

4 proteins specific to Alzheimer's disease

7 novel proteins, previously not associated with 
neurodegeneration

NEURODEGENERATION BIOMARKER PUBLICATION (1)
By Ernestas Sirka, Inoviv CSO and others
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Overlaid chromatogram of the biomarker peptides included in the multiplexed targeted proteomic assay. The assay was 
developed to quantitate 50+ peptides in a 10 min LC run.

NEURODEGENERATION BIOMARKER PUBLICATION (1)
By Ernestas Sirka, Inoviv CSO and others
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Alzheimer’s disease specific markers. The results of the multiplexed 
MRM-based LC-MS/MS assay of protein biomarkers quantitated in the CSF 
of control, Lewy body dementia (LBD), Parkinson’s disease (PD) and 
Alzheimer’s disease (AD) patient samples. * Denotes a new marker not 
described previously. 

Common dementia markers that are significantly elevated in AD compared to LBD. 
Graphs a-f show the results of the targeted multiplexed assay of protein biomarkers 
quantitated in the CSF samples of control, Lewy body dementia, Parkinson’s and 
Alzheimer’s disease patients.* Denotes new biomarkers not described previously. Modified 
from Mol Neurodegener. 2015; 10: 64.

NEURODEGENERATION BIOMARKER PUBLICATION (1)
By Ernestas Sirka, Inoviv CSO and others
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Previously validated 10min targeted 
LC-MS/MS assay; further cohort of Alzheimer’s 
disease samples

50+ biomarkers assessed in two independent 
cohorts

Univariate and multivariate statistical analysis

5 significantly elevated proteins in both cohorts, 
differentiating AD from non-AD CSF with the 
AUC=0.88

Demonstrated differences in proteins involved in 
glucose metabolism and neuroinflammation

NEURODEGENERATION BIOMARKER PUBLICATION (2)
By Ernestas Sirka, Inoviv CSO and others



35

Alzheimer’s disease (AD) and 
non-AD cerebrospinal fluid (CSF) 
concentrations of proteins 
surviving false discovery rate 
(FDR) correction in the univariate 
analysis of cohort 2. Boxplots and 
whiskers (representing 10th and 
90th percentiles).

NEURODEGENERATION BIOMARKER PUBLICATION (2)
By Ernestas Sirka, Inoviv CSO and others
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NEURODEGENERATION BIOMARKER PUBLICATION (3)
By Ernestas Sirka, Inoviv CSO and others
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• Developed a 10min targeted LC-MS/MS assay

• Multiplexed lipid measurements 

• Clear-cut differences in biomarker levels between control and disease as well as pre- and post-treatment

NEURODEGENERATION BIOMARKER PUBLICATION (3)
By Ernestas Sirka, Inoviv CSO and others
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