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Vestibular Schwannoma is an autosomal dominantly inherited
syndrome that predisposes individuals to multiple nervous tumors. 
Patients develop bilateral or unilateral schwannomas on the vestibular
portion of the VIII cranial nerve and on other cranial nerves, spinal
roots, or peripheral nerves.

This condition occurs in 1 in 25000 people. The actuarial survival after 
diagnosis is 15 years, with an average age at death of 36 years and a 
10-years survival rate of 67%.

There is no established effective treatment for schwannomas because 
these tumors are highly likely to regrow after surgical resection and 
there is also the risk that this can cause a malignant transformation.

122 clinical trials

1 Background
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Chen  et al., 2017. Nat. Sci. Rep. Tamura et al., 2022

Vestibular Schwannoma is caused by a defect in the NF2 gene that normally produces Merlin, located 
at 22q12.2 of chromosome 22, which regulates multiple proliferative signaling pathways.
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Aim of the projectAim of the project
NEW APPROACH THERAPY

COMBINATION THERAPY

COMPLETE REGRESSION OF THE TUMOR

Gene replacement (NF2)

Pharmacolagical treatment (Bevacizumab)
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Bevacizumab Functionalized polyplexes

Treatments

▪ It is a monoclonal antibody 

directed against VEGF

▪ Induces 40% tumor 

regression

▪ Sadly, it causes 

severe dose-dependent 

side effects

Dosage

10 mg/Kg

Gene copies/mouse

4 x 108
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MAINTENANCE
▪ Specific pathogens free (SPF)
▪ Sterilised material in autoclave
▪ Forced-ventilated racks (IVC)
▪ Staff must wear sterile clothes

GENERAL DESCRIPTION
▪ Immunocompromised strain
▪ Spontaneous mutation of Prkdc gene
▪ Ideal model for xenograft human tumors

Animal model

Animals will be injected with tumor cells
at 4-6 weeks of age
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JAX® Mice: NOD SCID
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Expected results
PBSNF2

Prabhakar et al., 2022. Molecular Therapy. edit from Prabhakar et al., 2022. Molecular Therapy.

A) Bioluminescence imaging (BLI) of the mice with tumor signals. Four weeks after implantation of tumor cells in the sciatic 

nerve (left, before vector injection) and 14 weeks after NF2 replacement (right, after vector injection at week 4–5). 

B) Complete tumor regression is observed in 77% of the mice after 14 weeks monitoring.

A)

B)
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Expected results

Wong et al., 2010. Cancer Res.
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Schwannomas are vascularized: anti-VEGF therapy decrease vessel size and number

Anti-VEGF therapy delays tumor growth and improves overall survival in mice

This graph is only predictive of the 

possible outcome of our combination 
approach, but it is based on real data 
from previous studies that use similar 

treatments.
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JAX® Mice: NOD SCID

JEI-001 Luc2-expressing Schwannoma cells

NF2-containing plasmid 25 ul, >100 ng/ul

PEI Prime linear polyetilenimine 100 mg

Avastin® (bevacizumab) 400 mg

Others expenses

SuperCult® Schwann Cell Medium 500 ml

Luciferin5 mg (x 5)

γ-PGA (100 mg)

Treatments

Model

Total

Cost per unit (€) Cumulative cost (€)

750

66

302

13.866,08 €

240

239

1.289

6.000 + 800*

177,48 177,48 x 21 = 3727,08

6.800 x 1 = 6.800

1.289 x 1 = 1.289

239 x 1 = 239

240 x 1 = 240

302 x 1 = 302

66 x 5 = 330

750 x 1 = 750

Budget & Timing

Plasmid control (GFP expressing) 189 189 x 1 = 189

Timing

Step Time 
(months)

Colony engraphment 4-5

Experimental plan 5

Analysis

(immunohistochemistry 

for Ki67, imaging 

acquisition & 

quantification)

2

Analysis

(statistical)
2

Total 13-14
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