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Background

Nucleotide

Amino acid

Total mutated

- change change cases 2 P

11 1791 P
c.G395A p.R132H 1655 ( 92.4 ) 28,30-39,41-48,56,59
c.C394T p.R132C 58 S~ 28,30-39,41-48,56,59
¢.C394G p.R132G 38 2.1 28,30-39,41-48,56,59
c.C394A p.R1325 29 1.6 28,30-39,41-48,56,59
c.G395T p.R132L 11 0.6 28,30-39,41-48,56,59

Nuclear HIF-1a (ABS)

Normoxia Hypoxia Nom"loxia Hypoxia

U251 HUVECs

High levels of HIF-1a are common in human tumors and have

been correlated with increased tumor vascularization,

aggressive growth, resistance to radiation or chemotherapy,
and overall poor clinical outcome (Gregg L.Semenza, 2007)
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Glucose

Therapeutic approach _ . E

 EZN-2968 RNAinterference of HIF1a
* DCA inhibition of PDK1/EGFRvIII

*» Inhibit the oxidative stress response of the glioma
cells

*» Increase ROS production in glioma cells
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U373 glioma cell line




DCA treatment
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Delivery system: Liposomes

Blood Vessel
U87 glioma cell line
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Effectiveness
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IC., value of c(RGDyK)/pHA-LS/DOX was 4.79uM




Bystander effect

Free radical overproduction liberation in the tumor microenvironment
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Gene therapy strategy

1. Firstintravenous injection to enhance oxidative stress in glioma cells containing:

>Glioma cells targeted liposomes
>DCA targeting of EGFRvIII overexpressed in glioma cells
>Cre/STOP-loxP under control of IDH1(R132H) gene overexpressed in glioma cells

2. Second intravenous injection to enhance antioxidant system in non-tumoral cells containing:

>Non-tumoral cells targeted liposomes carrying ARE binding protein-1
>DCA targeting of EGFRvIIl overexpressed in glioma cells

>RNA detargeting construct to avoid ARE binding protein-1 expression in glioma cells



Experimental plan

* Packaging of the DNA construct into the liposomes

* Physiologic solution of liposomes and DCA

Cell lines:

U373 glioma cell lines and U87 glioma cell line.

In vitro: Culture and co-culture of glioma cell lines with fibroblasts AO
In vivo: Genetically engineered mice

Mouse model

C57BL/6N mice CRISPR/Cas9 engineered



PACKAGING in
Liposomes

DNA construct and packaging
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mean fold differential regulation

DNA construct and packaging

2. |l DNA construct: RNA detargeting

Glioma cells
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In vitro
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MTT assay (Cell viability%)
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‘ Yeld in Micronuclei (Safety)

Physiologic solution with

* 5uM c(RGDyK)/pHA-Liposome
with 5nM/L of DNA construct |

*1mM DCA



Results

MTT assay TUNEL positivity
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In vivo: Genetic model

In vivo test survival of genetic mouse model of
glioblastoma.

In utero M GBM
9(Trp53) 4. g(Pten) . . . . .
ZIEGI%'UOPOTat'OH A g(N,,? Intravenous injection into the tail vein of:
wt
E13.5 *1° injection LS/DCA; 2° injection (24hr) phys sol (15
subjects)
gggen; pX330 *1° injection LS/DCA; 2° injection (24hr) second
YO I — cas? construct (15 subjects)
- 4
g *1° injection phys sol; 2° injection (24hr) phys sol (1!
subjects)

Simultaneous disruption of multiple TSGs (Tumor

Suppressor Genes) by using in utero — Tumor Size measurement
electroporation with CRISPR/Cas9 system to

induce Glioblastoma



Results
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Pitfalls and Possible improvement

Inflammation spreading from
the tumor site to the cerebral
parenchyma could dangerously
affect the viability of health cells
— Stereotaxic radiotherapy may
define the site of oxidative
damage exclusively in the
tumoral mass.




Costs and time

3 (Uppsala) cell line
cell line

'(3-(4,5-Dimethylthiazol-2-yl)-2,5-
ienyltetrazolium Bromide)

EL In Situ Cell Death Detection Kit
philized powder

loroacetate

ulation

3L/6N male-female mice (breeding)

PR/CAS9 system

447.50EUR (ECACCQ)
346.50EUR (ECACC)
146EUR (Thermo Fisher Scientific)

ECAC

European Collec
of Authenticatedo

‘ Cell Cultures

682EUR (Sigma-Aldrich)

89.20EUR (Sigma-Aldrich)
246.50EUR (Sigma-Aldrich)
9000EUR/year

20.32EUR male + 22.22EUR female (The
Jackson Laboratory)

745EUR (ZhanglLab)

ThermoFisher
SCIENTIFIC

SIGMA-ALDRIC

vX

The Jacksol
Laboratory
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