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Biomarkers: definition, types and use

Biomarkers in therapies :robustness, pros & cons
Biomarkers in RDs: needs and expectations
Biomarkers in drug repositioning

The EU funded BIDIMD project

BIONMD outputs: novel biomarkers

Conclusions: biomarkers policy and future perspectives
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BIOMARKER DEFINITION ?
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Biomarker definition

(Definition :EMA
- Ameasurable(DNA and/or RNA if genomic biomarkep)ological

characteristicthat is an indicator of normal biologic processes,

pathogenic processes, and/or response to therapeutic or other
Interventions.
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Pharmacogeneticgrofiling the genotypic response to a drug)
Pharmacogenomics (identifying the gene(s) target of a drug)
Pharmacokinetic (what the drug does to the body)
Pharmacodynami@vhat the body does to the drug)
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Why biomarkers-are crucial-in rare

diseases therapies? ?
-Hereditary rare diseases are Biomarkers can flank COMs offering early #=
chronic and often degenerative endpoints, surrogating efficacy measures,

disorders and the chronicity often ~ mirroring specific clinical features
hampers using clinical outcome
measures (COMs)

-Novel trials are often short and
not always impacting on clinical
phenotype

-Biomarkers can be surrogate (instead of -)
and/or mirroring (accompanying/anticipating -)
COMs being early, sensible and specific marker
of therapy efficacy/efficiency

-early diagnosis at neonatal stage mayBiomarkers can be used in non -expensive
maximise the efficacy of novel neonatal screening (appropriate when therapy
therapies IS available)

-RDs may have a long process fro  -Bjomarkers can facilitate drug discovery and

identfying novel drugs, followed by  development, speeding up drug designation, they |

regulatory activities diagnoistics when identified a specific cause of the
disease



Blomarkers. strengin and weaknes ®
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REPEATABILITY
fluids/ tissue /cells

SPECIFICITY
Disease, pathways, genotype ROBUSTNESS |

REPEATABILITY
reproducibility with different
techniques, in different labs

ENVIRONMENT

IT INFLUENCES RNA AND PROTEIN (but not DNA) BIOMARKERS REPEATABILITY

(dynamic, different sampling procedures, metabolic, circadian, && LISY RSy 12 RA S|
RNA/PROTEIN FLUCTUATIOfSS 4 42y a FTNRY /I yOSNX

censemble feature selectioh :
multiple feature selections are combined in order to increase the robustness of the final set of sele
markers




Biomarkers: strength-and weakne » .

DNA BIOMARKERS (SNPs-CNVSs)
-High demanding task

(discovery)

-high scale validation

(1000>10000 controls)

-Functional meaning

(development)

-Stable-specific-repeatable-easy accessible

RNA BIOMARKERS
-Tissue-related

(discovery)

-Repeatability & specificity :low
(development)
-Tissue/function-specific

-Not easy-accessible
-Finely-tuned: stability medium

PROTEOMIC BIOMARKERS
Fluids: (discovery &development)
Repeatability &stability:low
Specificity: organ/tissue dependent
-Discovery screeninased
-Cost/benefit: good ratio

-Easy accessible
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Proteomic -and transcriptomic: biomarkers are
iInfluenced by POP (Personal-Omics: Profiling
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Personal Omics Profiling o
Reveals Dynamic Molecular
and Medical Phenotypes
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Drugrepositioningand >

biomarkers

Two Approaches for Drug Repurposing

Known Compound — New Target
Identify New Drug-Target Relationships

Known Target — New Ind«cat on
Identify New Target- Dluas Rel.

KNOWN o
: ) °—> Disease (KNOWN) Disease
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(NEW°)""> Disease
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Biomarkers can provide significant
shortcut for drug repositioning
strategies

Serological biomarkers (as neo-epitopes)
#Retrospective
Collecting biomarkers data from failed
trials to redirect drug purpose
#Prospective
novel screening in samples of already
conducted trials

Some examples:

CTX-I
Osteoporosis>short bowel Syndrome
HbAlc
Type 2 Diabetes>congenital steatohepatitis



Final View: Pros/Cons of Biomarkers

APros: =
0 Objective
d Change more rapidly than other endpoints
0 Faster detection of potential drug candidates

0 Predict earlier and faster drug response than clinical
outcome measures

0 May reduce drug development costs
0 Accelerate development of novel drugs
0 May speed time to market

ACons:

0 Validation dhigh demanding (new assays, new models)
and costly

d Qualification : required, robust evidences, validated
pathways, repeatability, must be provided
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The BIO-NMD project




