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BDNF Drug Screening Platform



BDNF main facts in CNS homeostasis

� is the most prevalent growth factor in CNS. 

� promotes survival and differentiation in neuronal development. 

� modulates synaptic strength, learning and memory, spinal mechanisms for pain in adulthood.

� is a potent neuroprotective agent.

BDNF:



BDNF role in CNS homeostasis



� BDNF is a novel drug target in neurodevelopmental and orphan diseases 
(Autism, schizophrenia, Rett Syndrome, Prader-Willi syndrome). 

� BDNF is involved in the mechanism of action of serotonerginc/noradrenergic antidepressants. 

� In Multiple sclerosis, glatiramer acetate increases BDNF production in lymphocytes and neurons. 

� Addiction (drugs, food, work, gambling..) involves dysregulation of BDNF in some brain regions. 

• in addition,

Potential therapeutic applications of BDNF 



Main concerns around BDNF 

� Failed clinical trials by Amgen and Regeneron Pharmaceuticals for intrathecal administration of 
BDNF in ALS, in Guillain Barré syndrome and for subcutaneous delivery in diabetic neuropathy.

� Poor activation of BDNF-receptor TrkB by first generation BDNF mimetics.

� Limited usefulness of available drug screening assays to select effects on BDNF transcripts levels 
because BDNF mRNA levels do not match actual levels of the protein.

� Complicated biological regulation: BDNF is produced by multiple transcripts and has a very local 
and often contrasting regulation in different brain areas.



NEUROSCRIN breakthrough approach

You can obtain drugs for
a fine modulation of endogenous local production of BDNF protein 

a complete change in the perspective:
Instead of generalized delivery of BDNF, BDNF-mimics, drugs enhancing BDNF mRNA

� NEUROSCRIN Description:
High Throughput cell-based assay using standard human cell lines or rodent primary cells
to test compounds that enhance or decrease translation of individual BDNF transcript variants
for the treatment of neurological and neuropsychiatric diseases.

� NEUROSCRIN BREAKTHROUGH APPROACH: 



NEUROSCRIN platform description

Aid et al., J.Neurosci Res 2007

Unique CDS

11 different alternatively 
spliced 5’UTRs

3’UTR long or short 
variant

This platform takes advantage of BDNF biological complexity: many transcripts, one protein



NEUROSCRIN platform description

pN1-EX-Fluc
+

pN1-Rluc

� Flexible format:
96/384/1536‐well plates, Luciferase‐based assay
for a first rapid HTS or GFP‐based assay for a
secondary screening using intact cells.

� Many standard cell lines:
can be used in primary cultures of rat and mouse
neurons as well as in a variety of standard cell
lines; e.g. SHSY‐5Y, SK‐N‐BE human
neuroblastoma, JURKAT, PC12 and HEK293T cell
lines

A series of reported systems enable to identify
which isoforms are being expressed in which brain regions and in which cells

� Patent : PCT patent filed on November 9th 2010
� Expiry date:November 9th 2030.



Exon 1 & 4 variants are located proximally and regulate dendrites and spines in proximal compartment
Exon 2 & 6 variants are targeted to distal dendrites and regulate dendrites and spines in distal compartment

( NOTE: at proximal dendrites = majority of GABAergic inputs; at distal = majority of Glutamatergic inputs)
Baj, Leone, Chao  and Tongiorgi – PNAS 4 October 2011

NEUROSCRIN added value

This technology stems from our own 15-years long studies demonstrating that the 
differential usage of distinct BDNF transcripts allows neurons to express BDNF protein in 

different amounts and different places according to a regulated
spatial and quantitative code for BDNF expression



Different BDNF transcripts = different quantity of BDNF protein: a quantitative code

Using our assay, we demonstrate that BDNF 5’UTR 
variants have different basal translatability.

Hence, BDNF protein levels do not correspond to mRNA levels
Patented 

NEUROSCRIN : a BDNF quantitative code



NEUROSCRIN : a case study

MIRTAZAPINEDESIPRAMINE

Blocker of 5HT and NE 
reuptake

Antagonist of central α2 
autoreceptors and α2 

heteroreceptors
Specific blocker of 5HT2 and 5HT3 

receptors

Combination of serotonin 
(5HT) and norepinephrine  

(NE) upregulates translation 
of BDNF variants 2c and 6,

as the antidepressants 
desipramine and 

mirtazapine (3h incubation)

Pharmacological profile of BDNF variants translation



NEUROSCRIN and BDNF Code Database

Analysis of BDNF 
transcript variants

Identification of BDNF exons affected
Identification of anatomical site of BDNF change

BDNF Code Database
� Association of selected BDNF

transcripts to specific diseases
� Screening of specific drugs that

stimulate BDNF production in
diferent diseases

This is the only available method to
address this issue specifically.



Examples of BDNF Code Database potential

Disease or 
condition BDNF exons affected Type of 

change
Desidered 

intervention Anatomical site of change Reference

Chronic cocaine abuse 1, 4
Increased 4 in 
cerebellum, 

decreased 1, 4 in 
cortex

Inhibit
translation

cerebellum
cortex (Jiang et al., 2009)

Alzheimer's disease 1, 2 and 4 decreased
Stimulate

translation parietal cortex (Garzon et al., 2002)

Huntington disease 2 and 4 
(others not tested) decreased

Stimulate
translation cortex (Zuccato et al., 2008).
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