Comparison Table: Non-viral DNA vectors VTvafl7 and GDTT1.8NAS VS other viral and non-viral vectors and mRNA

"Sleeping Beauty" non- Non-viral
Vector type I:\,lirgl s ste:\ Gene therapy
Parameter P Viral vectors (trans yoson/ Existing plasmid vector mRNA VTvafl7 and
P GDTT1.8NAS series
transposase)
vectors
PI i ize (f
asmid part size (for - >3 000 bp >3 000 bp >3 000 bp 2591 — 3 265 bp
plasmids)
Antlblf)tlc resistance gene (for ) Yes Yes ) No
plasmids)
Selective agent (for plasmids) - Antibiotic Antibiotic - Sucrose
Type 9f selection marker (for i Protein Protein i RNA
plasmids)
Ti i i
Issue s.peC| ic transgene No Yes/No Yes/No No Configured as required
expression
Preclinical / Clinical trials . Yes Yes Yes Yes Yes
currently underway worldwide
Approved by'r?gulators for Yes Yes Yes Yes Clinical trials are in
use as a medicinal product process
High (when using High (when using High (when using High (when using
Integral efficiency High high-performance high-performance high-performance high-performance
delivery systems) delivery systems) delivery systems) delivery systems)
Integration of a transgene into Yes Yes No No No
the genome
Risk of alternative
spontaneous oncological Moderate Moderate Moderate Absent Absent
transformation
Compliance with the stringent Partiall
regulatory requirements of the com Iiazt Partially compliant Partially compliant Partially compliant Fully compliant
FDA and EMA* P




Integral safety Moderate Moderate Moderate Moderate Highest
T ield (f
p?;f::::;’dua yield (for - <10 mg/litre 10 - 20 mg/litre <10 mg/litre >200 mg/litre
Production scale-up Yes Limited Limited Yes Yes
Limited hazard level. Limited hazard level.
Potentiall The gene is integrated Capable of replication Safe. Safe.
Safety for the environment Y g & . P . P Rapid degradation Capable of replication
hazardous only in the presence of in a variety of pUC- ) . .
. . caused by exonucleases | only in a specific strain
transposase compatible strains
Vv
Production costs ery. Moderate Moderate Very expensive Cheap
expensive
Logistical |
ogistica aspec?s (.ow Expensive Cheap Cheap Expensive Cheap
temperature shipping)
Integral' Ie.vel of production High Low Low High Minimal
and logistics costs
Patient affordability Limited Moderate n/a Moderate High

*- "Draft Guideline on the quality, non-clinical and clinical aspects of gene therapy medicinal products" (EMA/CAT/80183/2014, Committee

for Advanced Therapies), "Reflection paper on design modifications of gene therapy medicinal products during development" (14 December 2011,
EMA/CAT/GTWP/44236/2009, Committee for Advanced Therapies), USP 42 and NF 37, Chapter 1047: Gene Therapy Products, FDA-2008-D-
0205 "Chemistry, Manufacturing, and Control (CMC) Information for Human Gene Therapy Investigational New Drug Applications (INDs) Guidance

for Industry", FDA-2015-D-3399 "Recommendations for Microbial Vectors Used for Gene Therapy".

Key Advantages of the Non-Viral DNA Vectors of VTvafl7 Series

¢ Absence of antibiotic-resistance genes. Antisense RNA-out selection (Fig. 2) and dedicated production strains (E. coli SCS110-AF) eliminate
antibiotics from the manufacturing process, thereby removing the risk of horizontal gene transfer generating pathogenic strains.

e Exclusion of viral elements. The vector architecture deliberately omits all sequences of viral origin (Fig. 1), in line with EMA and FDA
recommendations (EMA/CAT/80183/2014; FDA-2008-D-0205), thereby lowering the probability of recombination and unintended gene

expression.




o Episomal persistence. VTvafl7 remains episomal and does not integrate into the host genome; unlike viral vectors it virtually eliminates the
risk of insertional mutagenesis and oncogenic rearrangements.

Result. Compared with viral systems and existing DNA vectors, the VTvafl7 platform delivers an optimal efficacy-to-safety ratio, is non-
immunogenic, and permits repeat dosing.

Technical design details are described in patent JP6918231 (attached).
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Figure 1 shows the structure of gene therapy DNA vector VTvafl7, which is a 3165-bp circular double-strand DNA molecule capable of
autonomous replication in Escherichia coli cells.

Figure 1 illustrates the following structural elements of the vector:

(1) EF1a (1 to 1188 bp) - the promoter region of human elongation factor EF1A with an intrinsic enhancer contained in the first intron of the

gene. It ensures efficient transcription of the recombinant gene in most human tissues.

(2) MCS (1208 to 1243 bp) — the polylinker (multiple cloning site) which contains a sequence of restriction enzymes BamHlI, EcoRV, Sall,
Hindlll, Kpnl, and EcoRI and allows cloning the target therapeutic genes.

(3) hGH-TA (1244 to 1710 bp) — the transcription terminator and the polyadenylation sequence of the human growth factor gene.

(4) RNA-out (1717 to 1853 bp) — the regulatory element RNA-OUT of transposon Tn 10 allowing for antibiotic-free positive selection in case

of the use of Escherichia coli strain SCS 110.

(5) ori (1866 to 3165 bp) — the origin of replication for autonomous replication with a single nucleotide substitution to increase plasmid

production in the cells of most Escherichia coli strains.
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Figure 2 shows the structure of the DNA fragment for homologous recombination in the region of gene recA of Escherichia coli for producing
Escherichia coli strain SCS 110.

The linear fragment consists of a cassette carrying the regulatory element RNA-IN of transposon Tn10 for antibiotic-free selection (64 bp),
levansucrase gene sacB the product of which ensures selection within a sucrose-containing medium (1422 bp), and chloramphenicol resistance
gene catR required for the picking of strain clones in which homologous recombination occurred (763 bp). The cassette is flanked by two
homology arms that ensure the process of recombination in the region of gene recA with concurrent gene inactivation (329-bp and 233-bp for the

left arm and for the right arm, respectively).



