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VECTORS AND SEQUENCES FOR THE TREATMENT OF DISEASES

FIELD OF THE INVENTION

The present invention relates to vectors useful for the expression of
proteins of interest and their utilization in gene therapy. The present invention
also relates to vectors and nucleic acid sequences helpful for the treatment of
mucopolysaccharidoses (MPS), and in particular, for the treatment of

mucopolysaccharidoses type Il or Sanfilippo syndrome.

BACKGROUND OF THE INVENTION

The lysosome is an organelle founded in the cytoplasm of eukaryotic
cells, which serves as storage for many hydrolytic enzymes and as a center for
degrading and recycling cellular components. This organelle contains several
types of hydrolytic enzymes, including proteases, nucleases, glycosidases,
lipases, phospholipases, phosphatases and sulfatases. All enzymes are acid
hydrolases.

Lysosomal storage diseases (LSDs) are caused by genetic defects that
affect one or more lysosomal enzymes. These genetic diseases result generally
from a deficiency in a particular enzyme activity present in the lysosome. To a
lesser extent, these diseases may be due to deficiencies in proteins involved in
lysosomal biogenesis.

LSDs are individually rare, although as a group these disorders are
relatively common in the general population. The combined prevalence of LSDs
is approximately 1 per 5,000 live births. See Meikle P, et al., JAMA 1999;
281:249-254. However, some groups within the general population are
particularly afflicted by a high occurrence of LSDs. For instance, the prevalence
rates of the Gaucher and Tay-Sachs diseases in descendants from Jewish
Central and Eastern European (Ashkenazi) individuals is 1 per 600 and 1 per
3,900 births, respectively. The Finnish population is also afflicted by an

uncommonly high LSDs prevalence rate.
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Type |l mucopolysaccharidoses (MPSIIl), known collectively as
Sanfilippo syndrome, are LSDs caused by a deficiency in one of the enzymes
involved in the degradation of heparan sulfate, leading to its pathological
accumulation. MPSIII is classified into four subtypes depending on the enzyme
deficiency. Loss of sulfamidase activity causes subtype IlIIA and has been
reported to be the most severe, with the earliest disease onset and shortest
survival. Symptoms of MPSIIIA occur in the first years of life, and are
characterized by severe neurodegeneration that leads to deep mental
retardation, aggressiveness, hyperactivity, and sleep alterations. Patients
progressively lose the capacity of speech, swallow, and basic motor
coordination. In addition to the neurological symptoms, MPSIIIA patients suffer
non-neurological alterations, including hepato- and splenomegaly, skeletal and
joint malformations, as well as frequent diarrhoea and respiratory tract
infections. The progressive worsening of symptoms results in the death of the
patient during adolescence. See Neufeld E, Muenzer J, “The
mucopolysaccharidoses” in Scriver C, et al., Eds., “The metabolic and
molecular basis of inherited disease” (McGraw-Hill Publishing Co., New York,
NY, US, 2001, pp. 3421-3452).

There is no cure for MPSIIIA currently and, therefore, existing treatments
are aimed at controlling symptoms of the disease in order to improve the poor
quality of life of the patients. MPS disorders can be treated by bone marrow
transplantation or enzyme replacement therapy (ERT). Both approaches rely in
the endocytosis of lysosomal enzymes from extracellular medium and their
targeting to lysosomes via the mannose-6-phosphate receptor (M6PR) present
at the cell membrane. Nevertheless, bone marrow transplantation has
demonstrated to be inefficient in the treatment of MPSIIl patients. See
Sivakamur P, Wraith J, J. Inherit. Metab. Dis. 1999; 22:849-850. ERT has been
extensively proven to be effective in counteracting the non-neurological
accumulation in other lysosomal storage diseases, including MPSI, Il and VI.
See Harmatz P, ef al., J. Mol. Genet. Metab. 2008; 94:469-475; Muenzer J, et
al., Genet. Med. 2006; 8:465-473 and Wraith J, ef al., J. Pediatr. 2004; 144:581-

588. In addition to the high cost of these treatments, it has been shown that
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ERT does not result in correction or preservation of neuronal function due to the
insufficient delivery of the exogenously provided enzyme through the blood-
brain barrier (BBB). See Enns G, Huhn S, Neurosurg. Focus 2008; 24:E12.
More recently, it has been demonstrated that high-dose ERT is partially
successful in clearing CNS storage in MPS VII, possibly due to the saturation of
M6PR and mannose receptors that lead to a longer half-life of the protein in
circulation. See Vogler C, et al., Proc. Natl. Acad. Sci. USA 2005; 102:14777-
14782. This study demonstrates that high levels of the enzyme in circulation
during long periods of time correlate with a better correction of the pathology.
Intracerebral and intra-CSF delivery of the enzyme have also been proved to be
efficient in reducing CNS pathology in MPS [lIA mice. See Hemsley K, et al.,
Genes Brain Behav. 2008; 53(2):161-8 and Savas P, ef al., Mol. Genet. Metab.
2004; 82:273-285. However, this approach is highly invasive due to the need for
multiple repeated injections and could increase the risk of damage and/or
infections in the brain.

Given the limitations of current therapeutic options for MPSIII, alternative
approaches are needed. Gene transfer could provide the means to achieve a
permanent production of the missing enzyme from a single intervention. Adeno-
associated vectors (AAV) are rapidly emerging as the vector of choice for many
gene therapy applications, due to their high transduction efficiency and their
lack of pathogenicity. AAV vectors efficiently transduce post-mitotic cells and
several pre-clinical and clinical studies demonstrated the potential of AAV
vector-mediated gene transfer to efficiently drive sustained expression of
therapeutic transgenes for a variety of diseases. See Daya S, Berns K, Clin.
Microbiol. Rev. 2008; 21:583-593.

It has been shown that the administration of an AAV5 vector co-
expressing sulfamidase and the sulfatase activator SUMF1 in lateral ventricles
of newborn MPSIIIA mice is able to correct many neurological and behavioral
alterations. See Fraldi A, et al., Hum. Mol. Genet. 2007; 16:2693-2702.
However, this proposed course of action has several shortcomings. First, the
CMV promoter utilized has been reported to silence. Second, the long term

effects of the co-expression of sulfamidase and SUMF1 have not been
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assessed yet. It is not clear if the co-expression of SUMF is even necessary
and provides any additional permanent benefits in comparison to the treatment
with sulfamidase only. Third, AAV5 vectors have a low distribution within the
parenchyma, and more importantly, the delivery of sulfamidase into the brain by
using these vectors does not result in any transduction of the cerebral tissue,
thus, no correction of somatic phenotype is achieved by following this approach.
Finally, Fraldi, 2007, supra demonstrated the efficacy of gene transfer in only
newborn MPSIIIA mice. No experiments were reported in older mice. Since
MPSIIIA is usually diagnosed after 3-4 years of age, the newborn animal model
is not adequate for predicting the effects of this treatment in human beings.

In view of the difficulties for diagnosing MPSIIIA at birth, the development
of therapeutic interventions starting in early adulthood has been proposed. It
has been reported that the intravenous delivery of a lentiviral vector expressing
sulfamidase in adult mice resulted in little amelioration of the CNS phenotype,
likely due to the relatively poor transduction performance of these vectors in
vivo. See Mclintyre C, et al., Mol. Genet. Metab. 2008; 93:411-418. Thus, the
use of viral vectors with higher transduction efficacy in vivo, such as AAV
vectors, may provide higher circulating levels of sulfamidase, which could
potentially ameliorate or correct the neurological pathology.

The treatment of MPSIIIA via gene therapy requires more efficient vectors and
sulfamidase coding sequences. Therefore, there is a long-felt need for an
effective treatment of MPSIIIA. There is also the need for novel approaches to
the treatment of this disease that would have enhanced security features.
MPSIIIA is a rare disease and is therefore an orphan disease. The
pharmaceutical agents developed specifically to treat this rare medical condition

will be orphan drugs.

SUMMARY OF THE INVENTION

The present invention provides a new nucleotide sequence for the
treatment of diseases, preferably for the treatment of mucopolysaccharidoses

(MPS). Therefore, the first aspect of the invention refers to a nucleotide
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sequence that is a codon optimized sequence of human sulfamidase that allows
the transcription of a more stable mRNA. This sequence is transcribed at higher
rates, and therefore, produces higher yields of the sulfamidase enzyme. The
sequence has a better expression profile and is more effective therapeutically
than other attempts to codon optimize the sulfamidase nucleotide sequence.
These increased levels in the enzyme expression are followed by an increase in
the serum sulfamidase activity, allowing the reduction of the
glyocosaminoglycan (GAG) accumulation that causes the disease. Said
sequence is SEQ ID NO: 1 or a sequence having at least 85% sequence
identity to SEQ ID NO: 1 that codifies for the protein SEQ ID NO: 2.

In a second aspect, the invention relates to a gene construction
comprising the nucleotide sequence of the first aspect of the invention.

The present invention also provides new AAV vectors with serotype 9
that are capable of passing across the blood-brain barrier (BBB) and show more
tropism for different brain structures. This allows the sulfamidase activity to be
increased specifically in the brain, reducing the GAG accumulation and
therefore improving the neurological symptoms of MPS. The AAV serotype 9
shows also an unexpectedly high tropism for heart, pancreas and muscle
tissue, thus potentiating the overall therapeutic benefits of the invention.

For example, after administrating AAV serotypes 8 and 9 (AAV8 and
AAV9) vectors to adult MPSIIIA mice by intravenous (iv) injection, to target the
liver, or by intramuscular (im) injection, to target the skeletal muscle, or
intracisteranally (ic), to target the central nervous system, the levels of
sulfamidase expression achieved with im- vector delivery were not therapeutic.
The intracisternal administration was able, not only to increase the level of
circulating sulfamidase, but also, to revert the somatic phenotype of MPSIIIA in
several types of tissue, including brain tissue. The liver-directed approach was
also able to produce high levels of circulating sulfamidase activity, which
surprisingly corrected the somatic storage phenotype of MPSIIIA in full and
significantly the neuropathology associated with the disease. These results
provide evidence of the efficacy of AAV-mediated gene transfer of sulfamidase

in adult MPSIIIA mice, a disease model closely resembling a human clinical
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setting. The inventors were able to completely correct both somatic and
neurological alterations of MPSIIIA.

The gene constructions of the present invention may further comprise
adequate promoters, such the CAG or hAAT promoters, to control and
potentiate the expression of sulfamidase. For instance, the CAG promoter is
more stable than the CMV promoter, and is thus more amenable to induce the
expression of sulfamidase for longer periods of time. On the other hand, the
safety and efficacy of the hAAT promoter make it an ideal vehicle for delivering
follow-up or maintenance doses of sulfamidase. The control of the expression of
SEQ ID NO: 1 by the CAG or hAAT promoters has potentiated significantly its
therapeutic effects.

Also, the AAV vectors of the present invention increase the sulfamidase
activity, which reduces the GAG accumulation and improves the clinical
outcome of individuals suffering from MPS. Only one administration may be
sufficient because the promoter and the nucleotide sequence of the
sulfamidase, located between the inverted terminal repeats (ITR) are
incorporated in the genome of the cells of the individual. Therefore, a single
parenteral administration is enough to get a long-term effect.

In a third aspect, the invention relates to a pharmaceutical composition
comprising the nucleotide sequence of the first aspect of the invention, the gene
construction or the expression vector of the invention.

In a fourth aspect, the invention relates to the nucleotide sequence, the
gene construction, the expression vector or the pharmaceutical composition of
the invention for use as a medicament. The medicament may be used for
increasing the sulfamidase activity in the body, for enzyme replacement
therapy, for gene therapy or for the treatment of MPS.

In a fifth aspect, the invention relates to a method for the production of
the expression vectors of the first and second aspect of invention.

In a sixth aspect, the invention relates to a method for manufacturing the

pharmaceutical compositions of the third aspect of the invention.
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In a seventh aspect, the invention relates to a method for treating a
subject having mucopolysaccharidosis type IlIA with the first, second and third
aspects of the invention.

The present invention also relates to the use of a nucleotide sequence, gene
construction, expression vector or pharmaceutical compositions of the invention
in the manufacture of a medicament for increasing the sulfamidase activity in
the body, for enzyme replacement therapy, for gene therapy or for the treatment

of mucopolysaccharidoses or mucopolysaccharidosis type IlIA.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1. Intramuscular delivery of AAV1-CAG-mu-SFMD-WPRE. (A)
Sulfamidase activity in skeletal muscle of control, MPS and treated mice. (B)
Sulfamidase activity in serum of control, MPS and treated mice. (C)
Glycosaminoglycan (GAG) quantification in liver of control, MPS and treated
mice. Values are means + SEM of 4 to 8 mice per group. ¥ P<0.05 vs. control,
#P<0.05 vs. males, * P<0.05 vs. untreated MPS. ND: not detected.

Figure 2. Intramuscular delivery of AAV8-CAG-mu-SFMD-WPRE. (A)
Sulfamidase activity in skeletal muscle of control, MPS and treated mice. (B)
Sulfamidase activity in serum of control, MPS and treated mice. (C)
Glycosaminoglycan (GAG) quantification in liver of control, MPS and treated
mice. Values are means + SEM of 4 to 8 mice per group. ¥ P<0.05 vs. control,
#P<0.05 vs. males, * P<0.05 vs. untreated MPS. ND: not detected.

Figure 3. Intravenous delivery of AAV8-CAG-mu-SFMD-WPRE. (A)
Sulfamidase activity in liver of control, MPS and treated mice. (B) Sulfamidase
activity in serum of control, MPS and treated mice. (C) Glycosaminoglycan
(GAG) quantification in liver of control, MPS and treated mice. Values are
means + SEM of 4 to 8 mice per group. ¥ P<0.05 vs. control, #P<0.05 vs.
males, * P<0.05 vs. untreated MPS. ND: not detected

Figure 4. Intravenous delivery of AAV8-hAAT-mu-SFMD. (A) Sulfamidase
activity in liver of control, MPS and treated mice. (B) Sulfamidase activity in

serum of control, MPS and treated mice. (C) Glycosaminoglycan (GAG)
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guantification in liver of control, MPS and treated mice. Values are means *
SEM of 4 to 8 mice per group. ¥ P<0.05 vs. control, #P<0.05 vs. males, *
P<0.05 vs. untreated MPS. ND: not detected.
Figure 5. Amelioration of the neurological pathology of MPSIIIA mice after
intravenous delivery of AAV8-hAAT-mu-SFMD. (A) Sulfamidase activity in
different parts of the brain (depicted in the diagram) of control, MPS and treated
males. (B) Glycosaminoglycan (GAG) quantification in the same parts of the
brain. Values are means + SEM of 4 to 8 mice per group. ¥ P<0.05 vs. control, *
P<0.05 vs. untreated MPS. ND: not detected. (C) Transmission electron
microscopy of Purkinje cells in the cerebellum. Somas of Purkinje neurons of
non-treated MPSIIIA mice were filled with many large electron-dense inclusions
(white arrows), whereas in iv-AAV8-hAAT treated males less and smaller
inclusions were found (black arrows).
Figure 6. Intravenous AAV9-CAG-mu-SFMD. (A) Sulfamidase activity in
different parts of the brain (depicted in the diagram) of control, MPS and treated
mice. (B) Glycosaminoglycan (GAG) quantification in the same parts of the
brain. (C) Assessment of motor function by accelerating Rotarod test. Values
are means * SEM of 4 to 8 mice per group. ¥ P<0.05 vs. control, * P<0.05 vs.
untreated MPS.
Figure 7. Brain transduction after intracisternal delivery of adeno-associated
virus serotypes 1, 2, 5, 7, 8 and 9 GFP vectors. A dose of 5 x 10" vector
genomes of the appropriate vector was administered intracisternally to 2 month
old animals, which were sacrificed and analyzed 2 weeks later. Adeno-
associated virus serotype 9 demonstrated the highest efficiency of transduction
in all analyzed areas. Syringe indicates the route of vector delivery, the cisterna
magna. P: Pons, Cb: cerebellum, OB: olfactory bulb, Ht: hypothalamus, Cx:
cerebral cortex.
Figure 8. Intracisternal delivery of AAV9-CAG-mu-SFMD vectors.
Glycosaminoglycan (GAG) quantification in different parts of the brain (depicted
in the diagram) of control, MPS and treated mice. Values are means £ SEM of 3

mice per group. ¥ P<0.05 vs. control, * P<0.05 vs. untreated MPS.
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Figure 9. Intravenous delivery of AAV9-CAG-hu-co-SFMD. Sulfamidase activity

in the liver of control mice, MPS mice and mice treated either with AAV9-CAG-
mu-SFMD (non-optimized gene) or AAVS-CAG-hu-co-SFMD (optimized gene).
Figure 10. Reduction of lysosomal pathology in perineuronal glial cells of the
occipital cortex. Transmission electron microscopy depicting cortical neurons of
the occipital cortex and their associated glial cells. MPSIIIA lysosomal pathology
was much more evident in perineuronal glial cells than neurons. The presence
of large electro-lucent vacuoles in the glial cells from MPSIIIA untreated male
samples (white arrows, upper right panel) and not in WT samples (upper left
panel) is shown. This enlargement of the lysosomal compartment was greatly
reduced in iv-AAV8hAAT-treated mice, and most of the perineuronal glial cells
in these samples presented an aspect similar to that of WTs (bottom panels).
(1) neuron, (2) perineuronal glial cell.

Figure 11. Survival in intravenous AAV8-hAAT-SFMD treated males and
females. (A) Kaplan-Meier survival analysis in WT, MPSIIIA and intravenous
AAV8-hAAT-SFMD treated males. Treatment with AAV-mediated liver-directed
gene therapy considerably extended the lifespan of MPSIIIA animals (p<0.001).
(B) Kaplan-Meier survival analysis in WT, MPSIIIA and iv-AAV8-hAAT-SFMD
treated females. Treatment with AAV-mediated liver-directed gene therapy did
not extend the lifespan of MPSIIIA females (p= 0.467).

Figure 12. Survival in intracisternal and intravenous AAV9-CAG-mu-SFMD
treated males and females. Kaplan-Meier survival analysis in WT, MPSIIIA and
AAV9-treated males (A) and females (B). Both intracisternal and intravenous
treatment with AAV-mediated gene therapy extended the lifespan of MPSIIIA
animals.

Figure 13. Intrascisternal administration of AAV9 vectors to dogs leads to
transduction of widespread CNS areas and liver. Immunohistochemichal
detection of GFP in CNS and liver sections of a dog injected with AAV9-GFP
through the cisterna magna. The images correspond to: (a) spinal cord, (b)
olivary body of the medulla oblongata, (c) raphe nuclei of the pons, (d)

hypothalamic nuclei (e) rhinencephalon (f) occipital cortex, (h) frontal cortex, (i)
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cerebellum, (j) dentate gyrus of the hippocampus. Scale bar: 1mm for (a), 500
pum for (b)-(h), 100 um for (i)-(j).

Figure 14. Liver transduction after intracisternal delivery of AAVS-GFP vector in
healthy Beagle dogs. Immunohistochemic detection of GFP in liver sections
counterstained with hematoxilin. Representative images of Dog 1 (A) and Dog 2
(B) are shown. Original magnification 200X.

Figure 15. Serum sulfamidase activity and liver GAG content in intravenous
AAV9-co-hu-SFMD injected animals. (A) Sulfamidase activity in the serum
measured with a fluorogenic substrate. (B) GAG storage in the liver 2 months

after vector administration.

DEPOSIT OF MICROORGANISMS

The plasmid pAAV-CAG-co-hu-SFMD was deposited on May 16", 2011,
under access number DSM 24817 at the DSMZ — Deutsche Sammlung von
Mikroorganismen und Zellkulturen, Inhoffenstral3e 7 B, D-38124 Braunschweig,
Federal Republic of Germany.

The plasmid pAAV-CAG-mu-SFMD was deposited on May 16", 2011,
under access number DSM 24818 at the DSMZ — Deutsche Sammlung von
Mikroorganismen und Zellkulturen, Inhoffenstral3e 7 B, D-38124 Braunschweig,
Federal Republic of Germany.

The plasmid pGG2-hAAT-mu-SFMD was deposited on May 16", 2011,
under access number DSM 24819 at the DSMZ — Deutsche Sammlung von
Mikroorganismen und Zellkulturen, Inhoffenstral3e 7 B, D-38124 Braunschweig,

Federal Republic of Germany.
DEFINITIONS

The term “nucleotide sequence” refers to a nucleic acid molecule, either
DNA or RNA, containing deoxyribonucleotides or ribonucleotides. The nucleic
acid may be double stranded, single stranded, or contain portions of both

double stranded or single stranded sequence.
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The term “% sequence identity” refers to the percentage of nucleotides of
a candidate sequence that are identical to the nucleotides in SEQ ID NO: 1,
after aligning the sequences to achieve the maximum % sequence identity. The
% sequence identity can be determined by any methods or algorithms
established in the art, such as the ALIGN, BLAST and BLAST 2.0 algorithms.
See Altschul S, ef al., Nuc. Acids Res. 1977; 25:3389-3402 and Altschul S, et
al., J. Mol. Biol. 1990; 215:403-410.

Herein, the % sequence identity is calculated dividing the number of
nucleotides that are identical after aligning SEQ ID NO: 1 and the candidate
sequence, by the total number of nucleotides in SEQ ID NO: 1 and multiplying
the result by 100.

The term “codify” refers to the genetic code that determines how a
nucleotide sequence is translated into a polypeptide or a protein. The order of
the nucleotides in a sequence determines the order of amino acids along a
polypeptide or a protein.

The term “protein” refers to a linear chain of amino acids or a polypeptide
that is folded into a globular form. Proteins can suffer post-translational
modifications, like the conversion of a cysteine residue to 3-oxoalanine,
glycosylation or metal binding. Glycosilation of a protein is the addition of
different carbohydrates that are linked covalently to the amino acid chain.

The term “effective amount” refers to an amount of a substance sufficient
to achieve the intended purpose. For example, an effective amount of an
expression vector to increase sulfamidase activity is an amount sufficient to
reduce glycosaminoglycan accumulation. A “therapeutically effective amount” of
an expression vector to treat a disease or disorder is an amount of the
expression vector sufficient to reduce or remove the symptoms of the disease
or disorder. The effective amount of a given substance will vary with factors
such as the nature of the substance, the route of administration, the size and
species of the animal to receive the substance and the purpose of giving the
substance. The effective amount in each individual case may be determined

empirically by a skilled artisan according to established methods in the art.
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The term “individual” refers to an arbitrary animal, preferably human or
non-human mammal, more preferably mouse, rat, other rodents, rabbit, dog,
cat, pig, cow, horse or primate, further more preferably human.

The term “operably linked” refers to the functional relation and the
location of the promoter sequence with respect to the gene of interest (e.g. a
promoter or enhancer is operably linked to a coding sequence if it affects the
transcription of the sequence). Generally, a promoter operably linked is
contiguous to the sequence of interest. However, an enhancer does not have to
be contiguous to the sequence of interest to control its expression.

The term “tropism” refers to the way in which different viruses have evolved to
preferentially target specific host species, or specific cell types within those
species.

The term “gene therapy” refers to the transfer of genetic material (e.g.
DNA or RNA) of interest into a host to treat or prevent a genetic or acquired
disease or condition. The genetic material of interest encodes a product (e.g. a
protein polypeptide, peptide or functional RNA) whose production in vivo is
desired. For example, the genetic material of interest can encode an enzyme,
hormone, receptor, or polypeptide of therapeutic value.

The term “CAG promoter” refers to the combination formed by the
cytomegalovirus early enhancer element and chicken (-actin promoter (i.e.
SEQ ID NO: 3). See Alexopoulou A, et al., BMC Cell Biology 2008; 9(2): 1-11.

The term “hATT promoter” refers to the human alphal-antitrypsin
promoter (i.e. SEQ ID NO: 4). See Hafenrichter H, et al., Blood 1994; 84: 3394-
3404.

The term “viral vector particle” refers to the genetically modified virus used for
the delivery of genes into an organism. The viral vector particles carry the viral
genome. The viral genome comprises the nucleotide sequence that is located
between the ITRs in the expression vector used for the production of the viral
vector particles. The adeno-associated viral vector particles are called AAV.

The term “AAV vector” refers to the adeno-associated viral vector particles.
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DETAILED DESCRIPTION OF THE INVENTION

In a preferred embodiment, the sequence of the first aspect of the
invention has at least 85%, sequence identity to SEQ ID NO: 1 that codifies for
the protein SEQ ID NO: 2. Preferably, the sequence identity is at least 87%.
More preferably, the sequence identity is at least 90%. Much more preferably,
the sequence identity is at least 95%. Even more preferably, the sequence
identity is at least 98%. Most preferably, the sequence identity is at least 99%.
In a more preferred embodiment, the sequence of the first aspect of the
invention is nucleotide sequence SEQ ID NO: 1. In another embodiment, the
invention relates to a nucleotide sequence SEQ ID NO: 1 or a biologically active
variant of this sequence. A biologically active variant includes a molecule having
the same biological activity as SEQ ID NO: 1 and at least 85% sequence
identity. Biological activity refers to the fact that the nucleotide sequence SEQ
ID NO: 1 can be transcribed into a messenger RNA that has increased stability
and therefore presents high translation rates, therefore allowing the expression
of high levels of active human sulfamidase.

In a preferred embodiment of the second aspect, the gene construction
comprises a nucleotide sequence having at least 85%, preferably 87%, 90%,
95%, 98%, 99% sequence identity to SEQ ID NO: 1. In a more preferred
embodiment, the gene construction comprises nucleotide sequence SEQ ID
NO: 1. A gene construction is nucleic acid molecule where different elements
have been engineered in a specific and desired manner. These elements may
be, among others, replicating sequences, control sequences, codifying
sequences, multicloning sequences or recombination sequences. In a preferred
embodiment, the gene construction is a vector. A vector is a nucleic acid
molecule used to transfer genetic material into a cell. Apart form the said
genetic material, a vector may also contain different functional elements that
include control elements for transcription, like promoters or operators,
transcription factor binding regions or enhancers, and control elements for the
initiation or termination of translation. Vectors include, but are not limited to:

plasmids, cosmids, viruses, phages, recombinant expression cassettes and



14

transposons. The adeno-associated vectors (AAV) are the viral vector particles,
therefore they are not a nucleic acid molecule but a genetically modified virus
used for the delivery of genes into an organism.

In a preferred embodiment of the second aspect of the invention, the
gene construction is a vector that is used for the translation and transcription of
a gene of interest, usually controlled by a promoter. A promoter is a nucleotide
sequence that controls the translation of the gene of interest. The promoter is
operably linked to the gene of interest.

Another preferred vector is an adeno-associated vector. In a preferred
embodiment, the adeno-associated vector is used to produce adeno-associated
particles where the serotype is 1, 2, 5, 7, 8 or 9. In a more preferred
embodiment, the serotype is 9. An adeno-associated vector is a vector derived
from the genome of an adeno-associated virus (AAV) of the family Parvoviridae.
The AAV genome is built of single-stranded deoxyribonucleic acid (ssDNA).
AAYV infect humans but are non-pathogenic (i.e. do not cause a disease). They
can infect dividing and non-dividing cells, and their tropism changes depending
on the serotype. The serotype is the classification of the viruses in groups,
depending on their capsid antigens. The serotype of the AAV, determined by its
capsid proteins, defines the virus tropism and allows its entry into a specific cell
type. The production of the adeno-associated vector particles is described
below.

In a first preferred embodiment of the second aspect, the expression
vector comprises the CAG promoter operably linked to SEQ ID NO: 1.

A preferred vector is an expression vector comprising the CAG promoter,
the promoter sequence being SEQ ID NO: 3. Therefore, one embodiment of the
second aspect of the invention is an expression vector comprising CAG
promoter, the promoter sequence being SEQ ID NO: 3 suitable for treating
MPS.

In a second preferred embodiment of the second aspect, the expression
vector comprises the liver-specific hAAT promoter operable linked to SEQ ID
NO: 1.
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A preferred vector is an expression vector comprising the liver-specific
hAAT promoter, the promoter sequence being SEQ ID NO: 4. Therefore, one
embodiment of the second aspect of the invention is an expression vector
comprising the liver-specific hAAT promoter, the promoter sequence being SEQ
ID NO: 4 suitable for treating MPS.

Another aspect of the present invention refers to a viral vector particle,
also called expression vector, which carries the nucleotide sequences of the
first aspect of the invention, or the gene construction or expression vector of the
second aspect of the invention.

A preferred expression vector has serotype 1, 2, 5, 7, 8 or 9. A more
preferred viral vector particle has serotype 9.

A preferred expression vector has serotype 9 and comprises a viral
genome comprising a CAG promoter operably linked to SEQ ID NO: 1.

A preferred expression vector has serotype 8 or 9 and comprises a viral
genome comprising a hAAT promoter operably linked to SEQ ID NO: 1.

A preferred expression vector has serotype 9 and comprises a viral
genome comprising a hAAT promoter operably linked to SEQ ID NO: 1.

In a preferred embodiment, the expression vector is AAV-CAG-co-hu-SFMD
and more preferably, AAV9-CAG-co-hu-SFMD.

In yet another preferred embodiment, the expression vector is AAV-
hAAT-co-hu-SFMD, and more preferably, AAV8-hAAT-co-hu-SFMD or pAAV9-
hAAT-co-hu-SFMD. The most preferred vector utilized when the hAAT promoter
is used is AAV9-hAAT-co-hu-SFMD.

In a preferred embodiment of the third aspect, the pharmaceutical
composition is administered by parenteral administration. Parenteral
administration refers to the route of administration of a pharmaceutical
composition as an injection or infusion. Examples of parenteral administration
are intravenous, subcutaneous, intracisternal and intramuscular injections.
Preferably, the pharmaceutical composition is administered by intravenous or
intracisternal administration

In another preferred embodiment, the pharmaceutical composition

comprises a therapeutically effective amount of the nucleotide sequence, the
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gene construction, the viral vector particle or the expression vector of the
invention.

In a preferred embodiment of the fourth aspect, the nucleotide sequence,
the gene construction, the expression vector, the viral vector particle or the
pharmaceutical composition of the invention are used as a medicament. In a
preferred embodiment, they are used for increasing the sulfamidase activity in
the body.

In another preferred embodiment, the nucleotide sequence, the gene
construction, the expression vector, the viral vector particle or the
pharmaceutical composition of the invention are used as a medicament for
enzyme replacement or gene therapy, preferably gene therapy. The inventors
propose a new gene therapy approach for the treatment of MPSIIIA therapeutic
that is more efficacious than other known in the art. This approach is based on
AAV vectors expressing sulfamidase. The enzyme replacement therapy (ERT)
is a medical treatment that consists in replacing an enzyme in patients where a
particular enzyme is deficient or absent. The enzyme is usually produced as a
recombinant protein and administrated to the patient.

In a further embodiment, the nucleotide sequence, the gene construction,
the expression vector, the viral vector particles or the pharmaceutical
composition of the invention are preferably used for the treatment of
mucopolysaccharidoses, more preferably of mucopolysaccharidosis type Il or
Sanfilippo syndrome, preferably through gene therapy. Within the
mucopolysaccharidosis type lll syndrome the subtype A is especially amenable
to respond to treatment with the present invention.

In a preferred embodiment of the fifth aspect, a method for the production of the
expression vectors of the invention is claimed. The process comprises the steps
of:

i) providing a first vector comprising the SEQ ID NO: 1 interposed

between a first AAV terminal repeat and a second AAV terminal repeat, a

CAG or hAAT promoter operably linked to the SEQ ID NO: 1; a second

vector comprising an AAV rep gene and a AAV cap gene; and a third

vector comprising the adenovirus helper function gene;
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i) co-transfecting competent cells with the vectors of step i);

iii) culturing the transfected cells of step ii); and

iv) purifying the expression vectors from the culture of step iii).

In a preferred embodiment, the AAV first and second terminal repeats of
the first vector are ITRs from the AAV serotype 2. In another preferred
embodiment, the AAV rep genes of the second vector are from the AAV
serotype 2. In yet another preferred embodiment, the AAV cap genes of the
second vector are from the AAV serotypes 1, 2, 5, 7, 8 or 9. More preferably,
the AAV cap genes of the second vector are from the AAV serotype 9. In
another preferred embodiment, the competent cells are HEK293 cells.

The viral vectors are administered in sufficient amounts to transfect the
cells and to provide sufficient levels of gene transfer and expression to provide
a therapeutic benefit without undue adverse effects, or with medically
acceptable physiological effects, which can be determined by those skilled in
the medical arts.

In a preferred embodiment of the sixth aspect, a method for
manufacturing the pharmaceutical compositions of the invention is claimed. This
method comprises combining any of the nucleotide sequences, gene
constructions, viral vector particles or expression vectors of the invention and a
pharmaceutically acceptable vehicle or carrier to facilitate administration to yield
the pharmaceutical compositions of the invention.  The  carrier is, for
instance, water, or a buffered saline solution, with or without a preservative. The
pharmaceutical compositions may be lyophilized for re-suspension at the time
of administration or in solution.

In a preferred embodiment of the seventh aspect, a method for treating a
subject having mucopolysaccharidosis type IlIA with the nucleotide sequences,
gene constructions, viral vector particles, expression vectors or pharmaceutical
compositions of the invention is claimed. Schedules and dosages for the
administration of the nucleotide sequences, gene constructions, vectors,
expression vectors or pharmaceutical compositions according to the present
invention can be determined in accordance to dosage protocols known in the

art. In a preferred embodiment, the nucleotide sequences, gene constructions,



18

viral vector particles, expression vectors or pharmaceutical compositions
according to the present invention are administered once.

In one additional embodiment, a pharmaceutical composition for gene
therapy treatment of MPS consists in the parenteral administration of an
expression vector comprising a nucleotide sequence having 90% sequence
identity to SEQ ID NO: 1.

In another additional embodiment, a viral vector comprising the CAG
promoter and a nucleotide sequence having 95% sequence identity to SEQ ID
NO: 1 is used for gene therapy for the treatment of a lysosomal storage disease
(LSD) by an intramuscular injection.

In another additional embodiment, an AAV vector with serotype 1
comprising the CAG promoter and a nucleotide sequence having 87%
sequence identity to SEQ ID NO: 1 is used as a medicament to treat MPS and
is administered intravenously.

In another additional embodiment, a pharmaceutical composition
comprising a nucleotide sequence having 98% sequence identity to SEQ ID
NO: 1 and an ubiquitous promoter is administered parenterally to treat a
disease.

Having described the invention in general terms, it will be more easily
understood by reference to the following examples which are presented as an

illustration and are not intended to limit the present invention.

GENERAL PROCEDURES

1. Recombinant AAV Vectors

The AAV vectors described herein were constructed by triple
transfection. The materials required for making the vectors were: HEK293 cells
(expressing E1 genes), helper plasmid providing adenovirus function, helper
plasmid providing AAV rep genes from serotype 2 and cap genes from the
desired serotype (i.e. AAV1, AAV2, AAV5, AAV7, AAVS8, AAV9) and, finally, the

backbone plasmid with ITRs and the construct of interest.
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To generate sulfamidase-expressing AAV vectors, the cDNA of murine
sulfamidase was cloned into an AAV backbone plasmid under the control of the
ubiquitous hybrid CAG promoter or the liver-specific hAAT promoter.

Vectors (viral vector particles) were generated by helper virus-free
transfection of HEK293 cells using three plasmids with modifications. See
Matsushita T, et al., Gene Ther. 1998; 5:938-945 and Wright J, ef al., Mol. Ther.
2005; 12:171-178. Cells were cultured to 70% confluence in roller bottles (RB)
(Corning, Corning, NY, US) in DMEM (Dulbeccos’s Modified Eagle Medium)
supplemented with 10% FBS (Foetal Bovine Serum) and then co-transfected
with: 1) a plasmid carrying the expression cassette flanked by the viral ITRs
(described above); 2) a helper plasmid carrying the AAV rep2 and the
correspondent cap (cap1 and cap9 genes; and 3) a plasmid carrying the
adenovirus helper functions. Vectors were purified by two consecutives cesium
chloride gradients using either a standard protocol or an optimized protocol as
previously described. See Ayuso E, ef al., Gene Ther. 2010; 17:503-510.
Vectors were dialyzed against PBS, filtered, titred by gqPCR (quantitative

Polymerase Chain Reaction) and stored at -80°C until use.

a. Construction of pAAV-CAG-mu-SFMD-WPRE

Murine sulfamidase cDNA was utilized as starting material (Clone ID:
D330015N16; Riken, Saitama, JP). The cDNA was received inside the plasmid
pFLCI-Sgsh. High-fidelty PCR was performed to amplify the sulfamidase
codifying region with primers that included Mlul restriction sites at both ends.
The sequences of the respective sense and antisense primers were: SEQ ID
NO: 5 (Fw) CTTACTTATGACGCGTATGCACTGCCCGGGACTG and SEQ ID
NO: 6 (Rv) TATCCTATCGACGCGTTCAGAGTTCATTGTGAAGCGGTC.

The backbone plasmid pAAV-CAG-WPRE was generated previously and
contained both ITRs from the AAV2 genome, the CAG promoter, the WPRE
element and the polyA signal of rabbit 3-globin. The CAG promoter is a hybrid
promoter composed of the CMV early/intermediate enhancer and the chicken [3-

actin promoter. This promoter is able to drive a potent expression ubiquitously.
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The woodchuck hepatitis virus post-transcriptional regulatory element (WPRE)
is a hepadnavirus sequence that is widely used as a cis-acting regulatory
module in various types of plasmid or viral gene vectors. When placed in the 3’
untranslated region of gene transfer cassettes, the WPRE enhances the
production of the transgene by increasing both nuclear and cytoplasmic mRNA
levels. See Zanta-Boussif M, et al., Gene Ther. 2009; 16:605-619.

The PCR-amplified sulfamidase coding region was cloned into the Mlul
restriction site of the AAV backbone plasmid pAAV-CAG-WPRE, and the
resulting plasmid was named pAAV-CAG-mu-SFMD-WPRE. See SEQ ID NO:
7.

b. Construction of pAAV-CAG-mu-SFMD

The WPRE element in the pAAV-CAG-mu-SFMD-WPRE plasmid is
flanked by two EcoRI restriction sites. To generate the pAAV-CAG-mu-SFMD
plasmid (accession number DSM 24818), the pAAV-CAG-mu-SFMD-WPRE
plasmid was digested with EcoRI, to eliminate the WPRE sequence, and was
then subsequently religated. See SEQ ID NO: 8.

c. Construction of pAAV-CAG-co-hu-SFMD

The pAAV-CAG-mu-SFMD plasmid was digested with Mlul and EcoRI to
remove the murine sulfamidase codifying region. Subsequently, the cDNA of
the codon optimized human sulfamidase (co-hu-SFMD) was digested and
cloned at the same restriction sites to generate the pAAV-CAG-co-hu-SFMD
plasmid (accession number DSM 24817). See SEQ ID NO: 9.

d. Construction of pAAV9-CAG-hu-SFMD

The pAAV9-CAG-hu-SFMD plasmid was obtained by co-transfecting
293HEK cells with the pAAV-CAG-co-hu-SFMD plasmid, a plasmid encoding
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the adenovirus helper function and a plasmid encoding the AAV2 rep and AAV9

cap genes.

e. Construction of pGG2-hAAT-mu-SFMD

The murine sulfamidase codifying region was excised from the pAAV-
CAG-mu-SFMD-WPRE plasmid by digestion with Mlul. This region was then
cloned into the Mlul site in the AAV backbone plasmid pGG2-hAAT to yield the
pGG2-hAAT-mu-SFMD plasmid (accession number DSM 24819). See SEQ ID
NO: 10.

f. Construction of pGG2-hAAT-co-hu-SFMD

The codon optimized human sulfamidase codifying region was excised
from the pAAV-CAG-co-hu-SFMD plasmid (accession number DSM 24817) by
digestion with Mlul-EcoRI. The pGG2-hAAT-mu-SFMD plasmid (accession
number DSM 24819) was digested with Mlul to remove mu-SFMD gene and,
afterwards, the codon optimized human sulfamidase codifying region was
cloned in this site by blunt-end ligation. The resulting plasmid was named as
pGG2-hAAT-co-hu-SFMD. See SEQ ID NO: 11.

The pGG2-hAAT-co-hu-SFMD plasmid contained both AAV2-ITRs, the hAAT

promoter and the SV40-derived poly-adenylation signal.

g. Construction of pAAV3-hAAT-co-hu-SFMD and pAAV8-hAAT-co-hu-
SFMD.

Vectors were generated by helper virus-free transfection of HEK293 cells
using three plasmids with modifications. See Matsushita, 1998, supra and
Wright, 2005, supra. Cells were cultured to 70% confluence in roller bottles (RB)
(Corning, Corning, NY, US) in DMEM supplemented with 10% FBS and then
co-transfected with: 1) a plasmid carrying the expression cassette flanked by
the viral ITRs (pGG2-hAAT-co-hu-SFMD); 2) a helper plasmid carrying the AAV
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rep2 and the correspondent cap genes (cap8 or 9); and 3) a plasmid carrying
the adenovirus helper functions. Vectors were purified by two consecutives
cesium chloride gradients using either a standard protocol or an optimized
protocol as previously described. See Ayuso, 2010, supra. Vectors were
dialyzed against PBS, filtered, titred by qPCR and stored at -80°C until use.

The pGG2-hAAT-mu-SFMD plasmid contained bothAAV2-ITRs, the
hAAT promoter and the SV40-derived poly-adenylation signal. The hAAT
promoter is a hybrid promoter composed of the 4 tandem repeats of the
hepatocyte control region (HCR) enhancer from the apolipoprotein E and the
human a-anti-trypsin promoter. Its expression is restricted to hepatocytes. See
Mingozzi F, et al., J. Clin. Invest. 2003; 111:1347-1356.

The vectors of the present invention were constructed according to
molecular biology techniques well known in the art. See Brown T, “Gene
Cloning” (Chapman & Hall, London, GB, 1995); Watson R, et al., “Recombinant
DNA”, 2nd Ed. (Scientific American Books, New York, NY, US, 1992); Alberts B,
ef al., “Molecular Biology of the Cell” (Garland Publishing Inc., New York, NY,
US, 2008); Innis M, et al., Eds., “PCR Protocols. A Guide to Methods and
Applications” (Academic Press Inc., San Diego, CA, US, 1990); Erlich H, Ed.,
“‘PCR Technology. Principles and Applications for DNA Amplification” (Stockton
Press, New York, NY, US, 1989); Sambrook J, et al., “Molecular Cloning. A
Laboratory Manual” (Cold Spring Harbor Laboratory Press, Cold Spring Harbor,
NY, US, 1989); Bishop T, et al, “Nucleic Acid and Protein Sequence. A
Practical Approach” (IRL Press, Oxford, GB, 1987); Reznikoff W, Ed.,
“‘Maximizing Gene Expression” (Butterworths Publishers, Stoneham, MA, US,
1987); Davis L, et al., “Basic Methods in Molecular Biology” (Elsevier Science
Publishing Co., New York, NY, US, 1986), Schleef M, Ed., “Plasmid for Therapy
and Vaccination” (Wiley-VCH Verlag GmbH, Weinheim, DE, 2001).

2. Animals

A congenic C57BI/6 sulfamidase-deficient mouse colony (MPSIIIA) was
used. See Crawley A, et al., Brain Res. 2006; 1104:1-17. Affected MPSIIIA and
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healthy control mice were inbred from heterozygous founders. Genotype was
determined by PCR analysis on genomic DNA from tail-clipped samples, which
amplifies a sequence encompassing the mutation, and its subsequent digestion
with MspA1| restriction enzyme, as previously described. See Bhattacharyya R,
ef al., Glycobiology 2001; 11:99-103. Mice were fed ad libitum with a standard
diet (Panlab, Barcelona, ES) and maintained under a light-dark cycle of 12 h
(lights on at 9:00 A.M.).

3. Vector administration and sample collection

For intravenous delivery of AAV vectors, a total dose of 10'? vector
genomes of the appropriate AAV vector were injected into 2-month-old MPSIIIA
animals via tail vein. For intramuscular injection, 2-month-old MPSIIIA animals
were anesthetized with a mixture of ketamine (100 mg/kg) and xylacine (10
mg/kg), and a total dose of 10'? vector genomes of the appropriate AAV vector
were injected into 6 muscles of the hind limbs (quadriceps, gastrocnemius and
tibialis anterior from both legs). At 10 months of age, mice were anesthetized
and then transcardially perfused with 10 ml of PBS to completely clear blood
from tissues. The entire brain and multiple somatic tissues (including liver,
spleen, pancreas, kidney, lung, heart, skeletal muscle and testicles) were
collected and either frozen in liquid nitrogen and stored at -80°C or immersed in

formalin for subsequent histological analyses.

4. RNA analysis

Total RNA was obtained from skeletal muscle and liver samples by using
TriPure Isolation Reagent (Roche Diagnostics, Barcelona, ES) and analyzed by
Northern blot. Blots were hybridized with a murine sulfamidase probe, labeled
with *?P-dCTP by random priming with Ready-to-Go DNA Labelling Beads

(Amersham Biosciences, Piscataway, NJ, US).

5. Sulfamidase activity and glycosaminoglycan quantification
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Liver, skeletal muscle and brain samples were sonicated in water and
sulfamidase activity was assayed in supernatants with a 4-methylumbelliferone-
derived fluorogenic substrate (Moscerdam Substrates, Oegstgeest, NL) as
described previously. See Karpova E, et al., J. Inherit. Metab. Dis. 1996;
19:278-285. Sulfamidase activity levels were normalized against the total
amount of protein, quantified using the Bradford protein assay (Bio-Rad,
Hercules, CA, US).

For glycosaminoglycan (GAG) quantification, tissue samples were
weighted and then digested with proteinase K and extracts were clarified by
centrifugation and filtration. GAG levels in tissue extracts and urine were
determined using Blyscan sulfated glycosaminoglycan kit (Biocolor,
Carrickfergus, County Antrim, GB) with chondroitin 4-sulfate as the standard.
GAG levels in tissues were normalized to wet tissue weight and in urine to
creatinine concentration, measured with a specific kit (Horiba ABX, Irvine, CA,
us).

6. Histological analyses

Tissues were fixed for 12-24 h in formalin, embedded in paraffin and
sectioned followed by heat-induced epitope retrieval (citrate buffer, pH 6). For
immunohistochemical detection of LAMP1, paraffin sections were incubated
overnight at 4°C with rat anti-LAMP1 antibody (1D4B; Santa Cruz
Biotechnology, Santa Cruz, CA, US) diluted at 1:100 and subsequently
incubated with biotinylated rabbit anti-rat antibody (Dako, Glostrup, DK) at
1:300. LAMP1 signal was amplified by incubating sections with ABC-Peroxidase
staining kit (Thermo Scientific, Waltham, MA, US) at 1:100 and visualized by
using 3,3-diaminobenzidine (Sigma-Aldrich, St. Louis, MO, US) as a
chromogen. Brightfield images were obtained with an optical microscope
(Eclipse E800; Nikon, Tokyo, JP). For parvalbumin and calbindin
immunostaining, paraffin sections were incubated overnight at 4°C with rabbit
anti-calbindin D28k (Swant, Marly, CH) diluted at 1:2000 or with rabbit anti-
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parvalbumin (Swant, Marly, CH) diluted at 1:100. Afterwards, samples were
incubated with the biotinylated goat anti-rabbit 1gG (Vector Labs., Burlingame,
CA, US), and then with streptavidin-Alexa 488 (1:100, Molecular Probes,
Invitrogen, Carlsbad, CA, US), and nuclei were stained with TOPRO-3. Images
were obtained with a confocal microscope (Leica Microsystems, Heidelberg,
DE).

For double immunostaining LAMP1 and Mac2, sections were first
incubated overnight at 4°C with rat anti-LAMP1 antibody at 1:100, then with
biotinylated rabbit anti-rat antibody at 1:300 followed by an incubation with
streptavidin-Alexa 488 (1:300). Afterwards, sections were incubated with rabbit
anti-Mac2 at 1:50, then with biotinylated goat anti-rabbit at 1:300 followed by
incubation with streptavidin-Alexa 568 (1:300; Molecular Probes, Invitrogen,
Carlsbad, CA, US). Finally, nuclei were stained with Hoechst (1:100; Sigma-
Aldrich, St. Louis, MO, US).

7. Western blot analysis

Halves of cerebellum were homogenized in protein lysis buffer. Ten
micrograms of protein were run on a 10% (wt/vol) SDS-PAGE, transferred to
polyvinylidene difluoride membranes and probed ovemnight at 4°C with primary
antibodies against calbindin (Swant, Marly, CH) and o-tubulin (Abcam,
Cambridge, MA, US). Detection was performed using horseradish peroxidase-
labelled swine anti-rabbit antibody (Dako, Glostrup, DK) and ECL Plus Western

blotting detection reagent (Amersham Biosciences, Piscataway, NJ, US).

8. Transmission electron microscopic analysis

Mice were sacrificed by an overdose of isofluorane (lsofluo, Labs.
Esteve, Barcelona, ES) and perfused via inferior vena cava with 1 ml of 2.5%
glutaraldehyde and 2% paraformaldehyde. A small portion (approximately
1mm?®) of the lateral lobe of the liver and of the culmen of the cerebellum were

sectioned and incubated for 2 hours at 4°C in the same fixative. After washing
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in cold cacodylate buffer, the specimens were postfixed in 1% osmium
tetroxide, stained in aqueous uranyl acetate, and then dehydrated through a
graded ethanol series and embedded in epoxy resin. Ultrathin sections (600—
800 A) from the resin blocks were stained using lead citrate and examined in a

transmission electron microscope (H-7000; Hitachi, Tokyo, JP).

9. Statistical analysis

All results are expressed as mean + SEM. Statistical comparisons were
made using either t-test or one-way ANOVA. Statistical significance was
considered if P < 0.05.

EXAMPLES

Example 1:
Intramuscular delivery of AAV1-CAG-mu-SFMD-WPRE

A total dose of 10" vector genomes of the AAV1-CAG-mu-SFMD-WPRE
vector was injected into 6 muscles of the hind limbs (quadriceps, gastrocnemius
and tibialis anterior from both legs) of 2-month-old male and female MPSIIIA
mice.

Eight months after the administration, the injected muscles displayed
high levels of vector-derived sulfamidase expression and activity, but very low
levels of sulfamidase activity were observed in serum (6-7% of control mice),
suggesting low secretion efficiency from the skeletal muscle. See Figures 1A
and 1B. In addition, very low but significant vector-derived sulfamidase
expression was observed in the liver of these mice, indicating that, at the
moment of injection, the vector leaked from the skeletal muscle into the
circulation and transduced the liver. Even with the low levels of circulating
sulfamidase activity achieved, correction of GAG accumulation was seen in

liver, and a significant reduction in some other somatic tissues (spleen, heart,
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pancreas), but not in others (kidney, lung). See Figure 1C. No reduction of the

GAG storage was achieved in the brain.

Example 2:
Intramuscular delivery of AAV8-CAG-mu-SFMD-WPRE

A total dose of 10" vector genomes of the AAV8-CAG-mu-SFMD-WPRE
vector was injected into 6 muscles of the hind limbs (quadriceps, gastrochemius
and tibialis anterior from both legs) of 2-month-old male and female MPSIIIA
mice.

Eight months after the administration, the injected muscles displayed
sulfamidase activity levels similar to those of a healthy control animal. See
Figure 2A. Low levels of sulfamidase activity were observed in serum (10-15%
of control mice). See Figure 2B. Vector leakage to the liver was also observed,
since vector-derived sulfamidase expression and activity was seen in the liver,
even at higher levels than in mice treated with intramuscular AAV1. See
Example 1. Correction of GAG accumulation was seen in liver and spleen, and
a greater reduction was observed in other somatic tissues (heart, pancreas,
urinary bladder), but kidney and lungs remained largely uncorrected. See Figure

2C. No reduction of the GAG storage was achieved in the brain.

Example 3:
Intravenous delivery of AAV8-CAG-mu-SFMD-WPRE

A total dose of 10" vector genomes of the AAV8-CAG-mu-SFMD-WPRE
vector was injected into 2-month-old MPSIIIA mice via tail vein.

Eight months after administration, the treated males displayed
sulfamidase activity in the liver at levels similar to those of control mice, but 4-
fold lower in females. See Figure 3A. Consistently, circulating sulfamidase
activity was high in males (similar levels to those of control mice), and lower in
females (25% of control mice). See Figure 3B. Those high levels of circulating

sulfamidase were able to correct GAG accumulation in liver, heart, spleen,
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pancreas and urinary bladder, and significantly reduce it in lungs, but not in
kidney. See Figure 3C for liver GAG quantification. No reduction of GAG

storage was observed in the brain.

Example 4:
Intravenous delivery of AAV8-hAAT-mu-SFMD

A total dose of 10" vector genomes of the AAV8-hAAT-mu-SFMD vector

was injected into 2-month-old MPSIIIA mice via tail vein.
Eight months after administration, the treated males displayed a sulfamidase
activity level in the liver 500% higher than in control animals. In the female
subjects, the liver sulfamidase level reached the same level of the control
subjects. See Figure 4A. Circulating sulfamidase activity was consistently
higher in males than in females (500% in males vs. 160% in females). See
Figure 4B. These supraphysiological levels of circulating sulfamidase were able
to correct GAG accumulation in all somatic organs, including the kidney. See
Figure 4C for liver GAG quantification.

Treated males showed low levels of sulfamidase activity, and reduced
GAG accumulation in brain. See Figures 5A and B. Purkinje cells of the
cerebellum of treated males displayed less electron-dense inclusions when
examined by electron microscopy. See Figure 5C. The intravenous treatment
with AAV8-hAAT-mu-SFMD vector (“iv-AAV8-hAAT-mu-SFMD”) achieved the
correction of the somatic pathology but only ameliorated the neurodegeneration
characteristic of MPSIIIA mice.

The cortex ultrastructure was analyzed by transmission electron
microscopy. No distinguishable differences were noted in the ultrastructure of
occipital cortical neurons of MPSIIIA treated and untreated subjects. A clear
enlargement of the lysosomal compartment was observed in the perineuronal
glial cells of the MPSIIIA untreated mice which was practically absent in treated
animals. See Figure 10. These results suggest that sustained high circulating

sulfamidase activity prevents neuronal degeneration in MPSIIIA subjects.
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By 17 months of age, all untreated MPSIIIA males had died while 100%

of iv-AAV8-hAAT-mu-SFMD treated males were still alive (Median survival =
14.2 + 0.5 vs 18.8 + 0.9 months for MPSIIIA untreated and treated males
respectively, p= 0.001) This improvement was not evident in the female group,
where both treated and untreated subjects showed similar survival rates
(Median survival = 13.1 £ 0.5 vs. 13.9 + 1.2 months for MPSIIIA untreated and
treated females, respectively, p= 0.467). This result is consistent with the lower
levels of sulfamidase activity measured in serum and brain and the lower
degree of GAG reduction observed in female animals. See Figure 11.

The greater survival of iv-AAV8-hAAT-mu-SFMD treated MPSIIIA males
further demonstrated the therapeutic potential of sustained supraphysiological
levels of circulating sulfamidase obtained through liver-directed gene transfer.
Treatment with iv-AAV8-hAAT-mu-SFMD extended the lifespan of MPSIIIA

male subjects. See Figure 11.

Example 5:
Intravenous delivery of AAV9-CAG-mu-SFMD

A total dose of 10'? vector genomes of the AAV9-CAG-mu-SFMD vector
was injected into 2-month-old MPSIIIA mice via tail vein.

Both treated males and females showed high levels of circulating
sulfamidase (500% of control levels in males and 150% in females), which
efficiently corrected all somatic tissues in both genders. In addition, given the
high efficiency of brain transduction of the AAV serotype 9, significant
sulfamidase activity was observed in the brains of both genders, which
efficiently corrected GAG storage in all areas of the brain. See Figures 6A and
6B. Neuroinflammation (astrogliosis and microgliosis), characteristic of MPSIIIA,
was completely normalized in AAV9-treated mice. In addition, AAV9-treated
mice performed better in the Rotarod test than untreated animals. See Figure
6C.

The intravenous treatment with the AAV9-CAG-mu-SFMD vector (“iv-
AAV9-CAG-mu-SFMD”) extended the lifespan of MPSIIIA animals. See Figure
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12. By 17 months of age, all untreated MPSIIIA males had died while 100% of
iv-AAV9-CAG-mu-SFMD treated males were still alive at 20 months of age (p<
0.001 and p= 0.037 for MPSIIIA treated versus untreated males, respectively).
See Figure 12. The female group showed a similar but less impressive
improvement (p= 0.063 and p= 0.057 for MPSIIIA treated versus untreated
females, respectively). This result is consistent with the lower levels of
sulfamidase activity measured in serum of female animals after iv-AAV9-CAG-
mu-SFMD treatment.

Example 6:
Intracisternal delivery of AAV9-CAG-mu-SFMD

A total dose of 5x10' vector genomes of the AAV9-CAG-mu-SFMD
vector was injected into the cisterna magna of 2-month-old anaesthetized
MPSIIIA animals in a total volume of 5 pl.

Three months after the administration, a complete correction of the GAG
accumulation was achieved throughout the entire brain of treated animals. See
Figure 8. Vector-derived sulfamidase expression was also found in the liver of
treated animal, suggesting that, after an intracisternal delivery, some vectors
reach circulation and are taken up by the liver. In agreement with this result,
GAG accumulation was also normalized in the liver.

The intracisternal delivery of the AAVS-CAG-mu-SFMD vector (“ic-AAV9-
CAG-mu-SFMD”) extended the lifespan of MPSIIIA animals. See Figure 12. By
17 months of age, all untreated MPSIIIA males had died while 100% of ic-
AAV9-CAG-mu-SFMD treated males were still alive at 20 months of age (p<
0.001 and p= 0.037 for MPSIIIA treated versus untreated males, respectively).
See Figure 12. The female group showed a similar but less impressive
improvement (p= 0.063 and p= 0.057 for MPSIIIA treated versus untreated
females, respectively). This result is consistent with the lower levels of
sulfamidase activity measured in serum of female animals after ic-AAV9-CAG-
mu-SFMD treatment.
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Example 7:
Intravenous delivery of AAV9-CAG-co-hu-SFMD (codon optimized human

sulfamidase)

The codon usage of the human sulfamidase was optimized in order to
reduce the vector administered dose. The object of this approach was to
stabilize the sulfamidase mRNA and increase its translation, thus favoring a
higher production of sulfamidase from the same vector dose.

10" viral genomes (vg) of the AAV9-CAG-hu-co-SFMD vector were
administered intravenously to 2-month-old MPSIIIA mice via tail vein. At least a
3-fold increase in the sufamidase level in the liver was obtained in comparison

with the non-optimized gene. See Figure 9.

Example 8:
Intravenous delivery of AAV9-hAAT-co-hu-SFMD

Following the same procedure than the one described in example 7, two
month-old MPSIIIA mice are treated with 10" vg of AAV9-hAAT-co-hu-SFMD
vector by intravenous administration into the tail vein. The sulfamidase level is
measured in the same way than for example 7. The results show a substantial

increase with respect to the non optimized gene.

Example 9:
Intracisternal delivery of different serotypes of AAV-CAG-GFP-WPRE

To evaluate the tropism in the brain of the different AAV serotypes when
administered into the cerebrospinal fluid, 5x10" vector genomes of AAV1,
AAV2, AAV5, AAV7, AAV8 and AAV9 vectors carrying the GFP reporter gene
(CAG-GFP-WPRE  construct) were administered to MPSIIIA  mice
intracisternally.

Significant transduction of cells was achieved in the pons by all

serotypes, with the highest and lowest efficacies achieved by AAVS and AAVA1,
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respectively. In the cerebellum, the reporter signal was located mostly in axons
identified morphologically as mossy fibers, and especially with AAV1 and AAVS,
but also with the other serotypes, except for AAVS8, in Purkinje neurons. Greater
differences in gene transfer efficiency were observed amongst serotypes in
distant brain regions. Many cells were transduced in the cerebral cortex,
olfactory bulb and hippocampus in the AAV9-injected group, and to a lesser
extent in the AAV7 group, whereas no GFP-positive cell bodies were observed
with AAV1, AAV2, AAV5 or AAV8 serotypes in these areas. In the
hypothalamus, the AAV9 serotype transduced efficiently neurons, and the AAV1
serotype led to a few scattered GFP+ cells. Occasional GFP-positive axons
could be observed throughout the whole brain in all groups, which possibly
projected from neurons infected near the cisterna magna. AAV9 vectors

showed the highest transduction efficiency among the different serotypes. See

Figure 7.
Example 10:
Scalability of the intracisternal delivery of AAV9-CAG-co-hu-SFMD for clinical
use

As a first step toward the potential clinical application of AAV9
intracisternal delivery, whether the pattern of transduction observed in mice was
maintained in an animal with a more relevant brain size was evaluated. To this
end, 1.5x10"? vg/kg of AAV9-CAG-GFP-WPRE were delivered to the cisterna
magna of healthy Beagle dogs. A total of 4 dogs were injected; in two animals
(dogs nos. 1 and 4) a pump was used to infuse the viral vector solution at a flux
similar to the rate of CFS formation (1 ml/10 minutes), in the other two (dogs
nos. 2 and 3) the vector was infused in a few seconds. Figure 13 shows the
immunological detection of GFP in samples from dog 1. A strong labelling was
observed in regions close to the cisterna magna, such as the medulla
oblongata, the pons and the hypothalamus. See Figure 13b, ¢ and d. In the
cerebellum, despite being close to the point of injection, only few isolated

Purkinje cells were transduced, whereas in the hippocampus, a region far from
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the cisterna, efficient transduction of the dentate gyrus occurred. See Figure 13
i and j. The distribution of the virus through the CSF allowed the transduction of
areas distant to the point of injection, such as the rhinencephalon and the
frontal, parietal and occipital cortex, where more superficial areas showed
greater transduction. See Figure 13e, h and f. Finally, the vector reached also
the spinal cord and GFP signal was detected in ventral motoneurons and
astrocytes from the nearby ganglia. See Figure 13a. The semiquantitative
comparison of GFP localization in all four dogs suggested that the rate of
infusion of the viral solution did not influence significantly the efficacy or the
distribution of the AAVS9 vector. See Table 1.

Finally, similar to the observations made in mice after intracisternal
delivery of AAV9, GFP was also detected in the liver of Beagle dogs, where an
average of 3.7% of hepatocytes was transduced. See Figure 14. These results

suggested systemic distribution of the AAV9 vector after intracisternal delivery.

Brain Area Dog 1 Dog 2 Dog 3 Dog 4
Frontal cortex +++ +++ ++ T+t
Parietal cortex ++++ +++ +++ +++
Occipital cortex ++++ ++++ ++++ ++
Hippocampus ++++ ++++ +++ +++
Hypothalamus ++++ ND. R "
Cerebelum + ++ ++ ND.
Brainstem +++ +++ +++ ++
Medula oblongata | +++ ++++ +++ +++
Spinal cord +++ ++ ++ ND.

Table 1. Semi-quantitative analysis of brain transduction after ic delivery of
AAV9-GFP vectors in healthy beagle dogs. Several pictures of each brain area
were counted by three independent observers and the average is represented.
The semi-quantitative criteria was the following: (+) less than 10 GFP-positive

cells/10X microscopic field; (++) 10-30 GFP-positive cells/10X microscopic field;
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(+++) 30-60 GFP-positive cells/10X microscopic field and (++++) more than 60

GFP-positive cells/10Xmicroscopic field. N.D. not determined.

Example 11:

Functional efficacy of codon-optimized human sulfamidase (co-hu-SFMD)

Expression cassettes including a codon optimized version of the human
sulfamidase cDNA sequence (co-hu-SFMD) were designed and obtained.
Codon optimization was performed to increase the efficiency of SFMD protein
production in human beings by utilizing the most abundant tRNAs to the species
and by also taking into account its particular translation profile. Mice were
utilized for experimental purposes due to their similarity to human beings and
the predictive capacity of the mouse animal model.

To ensure that this sequence led to the production of active sulfamidase,
male MPSIIIA mice were intravenously injected with 1x10'? vg of an AAV9
vector in which co-hu-SFMD was expressed under the control of the ubiquitous
CAG promoter. The activity of sulfamidase in the serum of these mice reached
levels similar to that of healthy wild-type animals and was maintained for the
duration of the study (2 months). See Figure 15a. This sustained sulfamidase
activity led to the normalization of the GAG content in the livers of these
animals, similar to what had been observed with the AAV9-delivered murine
transgene. See Figure 15b.

All publications mentioned hereinabove are hereby incorporated in their
entirety by reference.

While the foregoing invention has been described in some detail for
purposes of clarity and understanding, it will be appreciated by one skilled in the
art from a reading of this disclosure that various changes in form and detail can
be made without departing from the true scope of the invention and appended

claims.
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tacgacagaa gccgggacce ccacgagaca cagaacctgg ccaccgacce cagattcgec
cagctcctgg aaatgctgcg ggaccagcetg gccaagtgge agtgggagac acacgaccct

tgggtctgcg ctcccgacgg cgtgetggaa gagaagctgt ccccccagtg ccagecactg

cacaacgagc tgtga

<210> 2

<211>

502

<212> PRT

<213>

Homo

<400> 2

Met Ser
1

Leu Cys
Gly Gly

His Leu
50

Thr Ser
65

Leu Pro
His Phe
Glin Ala
Glu Thr

130

val Leu
145
Lys Phe

Phe His

Phe Cys

Cys

Arg

Phe

35

Asp

val

GIn

Asn

Gly

val

Gln

Leu

ASp

Glu
195

sapiens

Pro

Ala

20

Gluy

Ala

ser

His

ser

100

val

Tyr

val

Gln

Pro

180

LyS

val
5
Arg
Ser
Leu
Ser
Gln
85
pPhe
Arg
Pro
Gly
Thr
165
His

Phe

Pro

Pro

Gly

Ala

Ccys

70

Asn

Asp

Thr

Phe

Arg

Gly

sequence list PCT2212.2_ST25

Ala

Arg

Ala

Arg

55

Ser

Gly

Lys

Gly

Asp

Asn

Asp

cys

Asn

Ccys

AsSn

Tyr

40

Arg

Pro

Met

val

Ile

120

Phe

Ile

Asp

Gly

Gly
200

Cys

Ala

25

Asn

ser

Ser

Tyr

Ala

Thr

Arg

His

185

Glu

Ala

10

Leu

Asn

Leu

Arg

Gly

20

ser

Gly

Tyr

Arg

Pro

170

ser

ser

teu

Leu

ser

Leu

Ala

75 -

Leu

Leu

Lys

Thr

Ile

155

Phe

GIn

Gly

2125

teu

Leu

Ala

Phe

60

ser

His

Pro

Lys

Glu

140

Lys

pPhe

Pro

Met

teu

Leu

Ile

45

Arg

Leu

Gln

Leu

His

125

Glu

Leu

Leu

Glin

Gly

val

Ala

30

Ala

Asn

Leu

Asp

Leu

110

val

Asn

Leu

Tyr

Tyr

190

Arg

Leu

15

Asp

Thr

Ala

Thr

val

95

Leu

Gly

Gly

val

val

175

Gly

Ile

Gly

ASp

Pro

Phe

Gly

80

His

Ser

Pro

ser

Thr

Pro

1380
1440
1500
1515



ASp

Phe

225

Thr

Leu

Asp

Gly

Glu

385

Asp

Ala

Arg

GlIn

Trp

210

val

Thr

Arg

Asn

Thr

290

Gly

Ile

ser

Ala

val

370

Leu

Phe

Gly

Ala

Asn

450

ASp

Thr
P}o
val

ASp
Gly
Ala
Gln
Leu
Lys
Glu
355
Thr
va’l

Tyr
Gln
Arg
435

Leu

Gin

Pro
Asn
Gly
Ala
260
Ile
Glu
val

Asp
Thr
340

Pro

Met

val
Pro
420
Trp

Ala

Leu

Gln

Thr

Arg

Gly

Pro

Pro

ser

Trp

Ile

Leu

Ser

Asn

Ser

405

Thr

Glu

Thr

Ala

Ala

Pro

230

Met

val

Phe

Leu

Glu

310

Phe

His

Trp

Tyr

Leu

390

Pro

Gly

Leu

Asp

Lys

sequence list

Tyr Asp Pro Leu

215

Ala
ASp
Leu
Pro
Leu
285
Ala
ser
Leu
Ala
Pro
375
Asn
Thr
Trp
Tyr
Pro

455

Trp

Ala

Glin

AsSn

ser

280

val

Tyr

ile

Thr

Thr

360

Met

Phe

Phe

Tyr

Arg

Gln

Arg

Gly

ASp

Gly

ser

val

Pro

Gly

val

Arg

Lys

Gln

Lys

Arg

Phe

Trp

Ala
val
250
Thr
Arg
Ser
Ser
Tyr
330
Arg
Phe
ser
Met
ASp
410
AsSp
Ser

Ala

Glu

PCT2212.2_ST25

ASp

Asp

Gly

Leu

Thr

Pro

Leu

315

Pro

Ser

Gly

val

Pro

395

Leu

Leu

Arg

GlIn

Thr
475

3/25

val

220

Leu

Leu

val

Asn

Glu

300

Leu

ser

Leu

ser

Gln

380

Phe

Leu

Arg

Asp

Leu

460

His

Leu val

Ala Ala

val Leu

Ile phe
270

Leu Tyr
285

His Pro

Asp Leu

Tyr Ala

Leu Pro
350

Gln Ser
365

His Arg

Pro 1le

Asn Arg

His Tyr

430

Pro His
445

Leu Glu

AsSp Pro

Pro

Gin

GlIn

255

Thr

Trp

Lys

Thr

Ile

335

Ala

His

His

ASp

Thr

415

Tyr

Glu

Met

Trp

Tyr

Tyr

240

Glu

ser

Pro

Arg

Pro

320

Phe

Leu

His

Phe

GlIn

400

Thr

Tyr

Thr

Leu

val
480



Cys Ala Pro Asp Gly val Leu Glu Glu Lys Leu Ser Pro Gln
485

sequence list PCT2212.2_ST25

Pro Leu His Ash Glu Leu

<210> 3
<211>
<212>
<213>

<220>

<223> CAG

<400> 3
tcgacattga

cccatatatg
caacgacccc
gactttccat
tcaagtgtat
ctggcattat
attagtcatc
ctcececccc
gatgggggcg
999cg9ggcg
tccttttatg
gggagtcgct
ccggetctga
gggctgtaat
ccttgagggg
gtgtgtgtgce
cgggcgegge
cggtgeeccy
tgggggggtyg
ctcceccgagt
cggggctcgce
cgectecagygce
gtcgaggege
gacttccttt

ctagcgggcg

560

1726
DNA
Artificial Sequence

Promoter.

ttattgacta
gagttccgeg
cgcccattga
tgacgtcaat
catatgccaa
gcccagtaca
gctattacca
tcceccaccec
9999999999
aggcggagag
gcgaggcggc
gcgttgectt
ctgaccgegt
tagcgettgg
ctccgggagg
gtggggagcg
gcggggetit
cggtgcgggg
agcagggggt
tgctgagcac
cgtgccgggce
<€ggggagggc
ggcgagcege
gtcccaaatc

€ggggcgaag

gttattaata
ttacataact
cgtcaataat
gggtggagta
gtacgcccec
tgaccttatg
tggtcgaggt
caattttgta
gggggcgcge
gtgcggeggc
gg9cggeggcyg
cgceecgtge
tactcccaca
tttaatgacg
gccctttgtg
ccgegtgegg
gtgcgetecg
ggctgcgagg
gtgggegegt
ggececeggett
ggggg9gtggc
tcgggggagg
agccattgcec
tgtgcggagce
€ggtgcggeg

gtaatcaatt
tacggtaaat
gacgtatgtt
tttacggtaa
tattgacgtc
ggactttcct
gagccccacy
tttatttatt
gccaggeggg
agccaatcag
gccctataaa
cccgeteege
ggtgagcggg
gcttgtttct
cggggggage
CtCCgCgCtg
Cagtgtgcgc
ggaacaaagg
ngthggCt
cgagtgcggg
ggcaggtggg
ggcgeggegg
ttttatggta
cgaaatctgg
ccggeaggaa

4/25

acggggtcat
ggccecgectg
cccatagtaa
actgcccact
aatgacggta
acttrggcagt
ttctgettca
ttttaattat
gcggggcgyg
agcggegcgce
aagcgaagcg
gccgectege
cgggacggcc
tttctgtgge
ggctcggggy
cccggeggct
gaggggagcg
ctgcgtgcgg
gcaaccceec
gctcecgtacg
ggtgecgggc
ccceecggage
atcgtgcgag
gaggcgeege
ggaaatgggc

Cys GIn
495

tagttcatag
gctgaccgec
cgccaatagg
tggcagtaca
aatggccecgc
acatctacgt
ctcteeccat
tttgtgcagc
gcgaggggcg
tccgaaagtt
€gcggcgggc
gccgeecgec
cttctcctec
tgcgtgaaag
gtgcgtgegt
gtgagcgctg
€ggccggagg
ggtgtgtgcg
ctgcaccccce
gggcgtggeg
ggggcggggc
gccggegget
agdgcgcagg
cgcaccecct

ggggagggcec

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
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<210> 7
<211>
<212>
<213>
<220>
<223>

<220>
<221>
<222>
<223>

<400> 7
atgcagctgc

gcecgeecggg
cgagcgcgea
aacccgccat
attacggggt
aatggcccgce
gttcccatag
taaactgccc
gtcaatgacg
cctacttgge
acgttctget
attttttaat
99gg9cggggc
cagagcggcg
aaaaagcgaa
cgcgecgect
gggcgggacg
tcttttetgt
agcggetegg
ctgceecggycy
C€gcgagggga
aggctgegrg
gctgcaacce
ggggctreegt
gggggtgcecg

8445
DNA
Aartificial Sequence

misc_feature
(3466) ..(3470)
nisa, ¢, g, or t

gcgctegetc
caaagccecgg
gagagggagt
gctacttatc
cattagttca
ctggetgace

taacgccaat

acttggcagt

gtaaatggcc
agtacatcta
tcactctccc
tattttgtgc
gg999cgaggg
cgctccgaaa
gcgcgeggeg
cgcgecgecc
gceettetee
ggctgegtga
ggggtgcgtg
gctgtgagcg
gcgcggecgg
cggggtgrgt
ccectgeacce
acggggegtg
99cggggcygy

sequence list PCT2212.2_ST25
tatcctatcg acgcgttcag agttcattgt gaageggtc

PAAV-CAG-1uU-SFMD-WPRE .

gctcactgag
gcgtcgggcg

ggccaactcc

tactcgacat

tagcccatat

gcccaacgac

agggactttc

acatcaagtg
cgcctggeat
cgtattagtc
catctecccc
dagcgatgggg
§cggggcggg
gtttcctttt
ggcgggagtc
gceceeggctc
tccgggetgt
aagccttgag
cgtgtgtgtg
ctgcgggege
gggcggtgcec
gcgtgyggag
ccecteeecyg
gcgeggggct
ggccgecteg

gcccagetgce
acctttggtc
atcactaggg
tgattattga
atggagttcc
cceccgeeeat
cattgacgtc
tatcatatgc
tatgcccagt
atcgctatta
ccectecccac
9cg99999999
gcgaggcgga
atggcgaggce
gctgegttgce
tgactgaccg
aattagcgct
gggctecggg
tgcgtgggga
ggcgeggggce
ccgeggtgeg
gtgagcagyg
agttgctgag
cgccgtgecy
ggceaggggag
6/25

gcgctegetc
geeceggectc
gttccttgta
ctagttatta
gcgttacata
tgacgtcaat
aatgggtgga
caagtacgcc
acatgacctt
ccatggtcga
ccccaatttt
g99999g9g9cg
gaggtgcggce
ggcggcggcyg
cttcgceecy
cgttactccc
tggtttaatg
agggcecttt
gcgeegegtg
tttgtgeget
gggggctgeyg
ggtgtgggcg
cacggcecgg
g9gcggggggt
ggctcggggg

gctcactgag
agtgagcgag
gttaatgatt
atagtaatca
acttacggta
aatgacgtat
gtatttacgg
ccctattgac
atgggacttt
ggtgagcccc
gtatttattt
cgcgccagge
ggcagccaat
gcggecectat
tgcccecegcetc
acaggtgagce
acggcttgtt
gtgcggageg
cggcteegeg
ccgecagtgtg
aggggaacaa
cgtcggtegg
cttcgggtge
ggcggcaggt
aggggcgcgg

39

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500



OpSe
08¢t
(174743
09¢¢€
00¢tEt
oree
08T¢
0cTE
090¢&
000€&
ov6<c
088¢
078¢
09/¢
004¢
0v9¢
085¢
08¢
09v¢
00v¥¢
ovee
082¢
0cee
091¢
00T¢
0v0¢
086T
026T
0981
008T
ovLT
0891
0¢9T
09§T

e13ebh121D
ehH>d1536e10b6
Heeeeb6e66
peed163306
oeebhioedebh
5e311623080D
>ebHes513D
H325ePDEDY
>16bebHoedDd
b>5H6352102
pl:alihlok}:b}
>ebobed16b
e2e1b6H5326
231331ed3ed
©16666%e3D
edxdededehb
b631oebesd1
3e3bedd5336
2>2D2H6edeh
b62b666616H
foebebHd21
6156156301
bbbareabIED
163>6e3b6ed
$355e2135D
BabH11H6e3eh
eoedH10610
663333ed3e
13153628011
66666836
12312223011
Hed6623626
>ieeebddbe

f1e1311006

Jeedaeeleb
uuuuulBo6d
1o01hebhre
ed1DheREhH]
ebebdidooe
1d>ebbeede
>ebdd65101
1e21056001
edob6ebeddh
>1ebodbHed
23103166308
e2>2HH66156
baoeabyooe
31230edebHde
eb61eb6566
3321631100
1e3e1bbbba
©21212e26b
ebbedioebe
ed3H31eH1610
B6bH1Hoed6E
1oo0hHehedey
B6HreebHede
16123160e21
>ed>2bd3edd
1de3idbhaboe
>6610eb66>
5321610616
Ha1edoee1dh
666>eH6666
522216206
bo>babHober
665616103

11e226ed6D

Gell
J3311eefee
eehH1oideeh
bed>23056261
>61ebhebhH1d
pBbHIOHed R
166126660
Bieidazleb
1deebedded
edbes3303b
ed>106edd3e
66317330008
3693253393
edoebbedhb
eb1056216166
kRl lol:iole) <]
1200h3bhBare
eebbybebeb
6163563780
o6idiizeee
1db6edeebed
ebeebbbiie
bb6eesebHiia
56e23233633
132360ve1hHo
f6ioedeedee
ex6o62158ed
32610edb38E
13e31166106
1031026 ebe]
66211556210
26262356016
6566663606
eed321Hh112

26ebobb3HD

56226603606
1eeded115Hb
H1bH661235303
Ha1bees1366
ceboeidioe
320663066
eeddehHdled
>e16H36H3310
10e2066611
boebHeeedad
3222208e212D
pebeddidae
26e3235211]
106166eH56
>e1Hed1d61
p1H63ebbed
ebboeedb62
Hoo53eb1edD
6e>031663108
febeoedine
J3esbbeded
1332ee2110
36633e230D
511231e1103D
oe1e1b3663
6560660630
16o6oeeb2H
16>eed6601
21256626635
bb6>eb66666
26165331306
H$653He1315D
30110ehbbbe
b6HeH316106

GZ1S™Z ZT¢Z1Dd 1sL| @8duonbas

251ebHH1066
2oebddhH1bHe
ebHrededehe
331oebeddde
ebbbis>boee
Sesdeddeeh
D01233ed061
bo>63e6300e
1320>6ebed
66313153000
eHe1211506
331616631561
o2d1ea1bbie.
126ebbedd]
o6e3ooebed
>30eboe1dy
116eebHebH1b6
333066h1boe
edhrerjeeh
2632108621
H6ob1HebHDD
ed>1E06162P
1226850616
bese556250
bebeH1315b6
10ebbb1301
eboijeelae
33156e0e10
e616160661
2653161266
boebb66>3b66
2208362363
d6ob66ebHeb
6662306068

e12326Hd33e1
phhbli:el:hklb)
bbHreedb61
6715362066310
B666>31eIDEL
25eeH12010
eHeedaidhHe
1531baedde
Hbebbh1>H1H
bieas6ed3d
eb1H5e3d56
31506eb6506
eoebHidlede
5616613166
bebdooHes6
ebedddoede
121100eebhb
1635233211
BlDEDlRIER
212532031616
BHEIILEILD
bbesoes61>
pllil:lil bl n]
1b150>063ehH
pebboeb1Ieh
b6311bad13e
B6iyeebeeed
31313332330
213126651216
66331526e30
bareeebbeeb
262b606ebb67
>616d1e8R16

66223303662



0855
0255
09%S
009§
OVES
0875
0225
09715
'00TS
0505
0861
0Z6Y
098
008Y
ovLy
0897
0299
095¥
005 ¥
OvY
08¢Y
07y
092Y
002y
ovTh
080
0z0%
096¢
006¢
ov8e
08.¢
0zLe
099¢
009¢

12321e10166
5316580016
e>11661ebH1
5661111550
33121223110
2636>e116D
b6eeed1bH31>
33bbo3eer1a
13eb310ed1Dd
elbeebered
edbeddeyie
eeHidobHedh
beabo6o36ehH
20eh366630
123D>d>>eebbe
5o5eHd10301
>2133131)%ebe
1616321262
13e32162106
©33H30506H61D
pe11lED1EE
peijeesbije
ed>1edehHnh
baeendH61b6
ehB6o33e1h
>ebes1500b6
351320eb6d
6355e23611
D31leedebld
3oeebhobbo
oed36H11ed6
ed>bbedabiy
23133111313ed1

pbH1bH1e1Dd0D

53d3e30D08
ebbriboeba
bb6beizebia
1066666018
13106511310
1661616660
baboeae11b
153Dd31ePRREL
.3661663139
jeeldellel
1eb6331362
>613bedeed
>bebHobeHId
66eH35e31D
edRldEPRIIE
ebebbie1d
piliichis)-hhh]
jjaeielill
31D320D1bede
bi1exedd063
edb666ehbH1
533133le3llle
lelleeREEED
16621566166
bo>356ebo11
2333226211315
feodieed1d
63621556310
ed66633H1>
©>36110120
66631166300
6>2056631631
110663e16D

©1212322126

Se/8
el1D>RDIREDE
313005062113
DERREEEDDD
eel3136eed
33136332656
bbo>6ober1]
SeonbHeeebbe
53163122316d
31333>3Oebe
1baebibeed
Jexeel1bnHob
phhhlskb]inkl
©2312066366
65325623106>
D>1ee11H66H>
3031015001
1b63ed3e1310D
1311ebeiid
eebireieibe
eledeedbbdy
exedebHeed
eebbeeelee
3631332323031
16b6eebedye
eebH633e26
162365531301
pililihhiskie)
b1oH661e22)
bb63156666%e
2122322111
phblsleizi:lelil]
behbebHieia
5533061301

13b3elderRe]

ebHideeedd
11bboebeIRe
>ef33130e30
1623033112
©312226068D
edbobHDOOEe]
6oee1d11ebH
Jel1bob631d2
>ebbirebHibo
f6ed1oce302
H1>36H31e8IH
ehHd>0ed6330
b>2262113126
63631515100
bbiedbeibe
B6io6eae01H6
lllleeeeld
pebiroebaa
J3edibbebe
116ebHe1116H
H6233d5e131031D
12663531308
13333868623
122631668d
52223123620
2266361530
1623263101
1155160ehH1
>ehH1163126
2>H21110ebb6
9613611161
1212161062
abiedieiba

153283166310

6215877 2T2Z1>d 1St} 9dusnbas

1161151086
63123236330
6oe3131156216
6655631260
5H331de301D
H31o53b6d6>e
312326203131
1ebbedidal
Hirieer1bb
1011behb13a
116505313e6D
bbeberbdbe
B6653>36>ehDd
pib):bklilshkl
eaebe1hind
©DDD1Je10E
pEhi:nltchhb]
>dobeeeebel
pele1dhhal
Ha1aeabebs
1616111133
Bid>zedbeba
DBIDRIBERD
6316be11031
666331550)
Bbo236H1D1H3D
122162>eb66
>heebhbbHI1
3226312261
65232230210
pioedb1bab
1bH3dd3eRE
1302631

eHiryrebeeeh

6ibeajeeiaa
36662316€316>
e11218062511
©226H3310313
BbooeHibobe
abereddeed
be11161922
JedeRRRRLR
JeedebHnhia
beaebHoobbe
661eehHdHH1
1ee165663>
>06o1bbeee
bebbirebibe
eedddbesHy
6325231233003
2313313333el
©1D3118110D
HbeeedeehH
eefedaedee
eeb631631021
132026 eeha
©212663103D
Jedlleedle
23ebbd16ehH
2662633031
2623631>33eh
p13H16616BD
223652623eD
ped1631130e€D
616266160
1e1631501D
13613639;9

1b113eeeed



0292
09¢/
005/
(114774
08¢z
0ces
09¢L
002/
Or1L
0807
0¢0L
0969
0069
0v89
0849
0¢/9
0999
0099
0¥Ss9
08v9
0¢v9
09¢9
00€9
0v 29
0819
02198
0909
0009
oves
088§
078S
0946
0045
0¥9s

bb6eeedyebe
eeddebiedd
eeel1iehil
12e23120616
seboedeidn
66563210266
>HH>106562
pod31106e)
1631>063e6d
6213eH21506
pbepbbd1ehd
beobyeyzee
ebH3a1b6313de
ae1bd303e]
ebeebHd3136
1behHoednih
13121632010
bebreibebe
JD1eibaene
B6>131210e56
1D>6De1eb)
6163ed6126
26663eH313D
©6325306322
315231533733
131ee12631]
Hiee1ed1bb
eeeel>1166
1652283301
besielanee
cebHieedbbe
Biedebiied

ae33oBiaje

“eela1ebidh

eeebHe1b6o3d
>aeeieHiil
efeiiioele
bearebebH156
elibeabole
6162beH166
2130ed0ebb
2315e11>5e]D
eddedebaiho
s31oeeabhied
eedebhH1dIID
bebeeibede
pareebed1d]
12166236266
S3a11bebed
pb131bedIRD
53561133806
ebbreeeebH
eedllEdRIe
babbedaboe
B6o1>d666ee
ebbb331331b6
36260e6156
rveoe1Hed1D
166363eH21>
1ee112bH13e
beseazeibe
bebieyelee
11226623210
Bredb6221>
3312312eHedd
Jeiede1bbb
jeeelileed

ebleeeeee}

SZi6
sehedribobe
1120186086
jeied3oel]
J1ebedebel
16233305036
ao6ebB3dle
edbh11beRRE]
eehoHbroee
Beboehdeee
1eb666H63ed
©1100Eed26H6
bre>663ebb
aeidedeled
16318306103
131>31ebeen
eebHaidhrebe
653613131230
leieeleed)
eeidillile
6e1325131166
eboebebobo
Joebibanbe
30o0eseeddh
1oedHabbae
3b6o1eeb611
113066e630
eeedHIDd1Dd
ee11383621]
1631o0ehH133e
a1020eadben
1563123163230
booeediean
e11d6o€RI]

166131010006

632>e331363
16b6e1>1066
16eeddebed
peeboeebae
ee1bbiebed
eeaehHidhin
ebhob6behb]
laeaoeeedb
>oeaeddbee
eededhH1I1]
obioeoeele
>el13d3edbe
6326216633
1beee11310
bbobedeedy
eeeibeeeby
5311831303
1d>H3eeeleb
13116333010
jeeleelebl
Gaeeebooed
eoEbEIR1ID
blolo) clelclillele]
1ed622eded
baebHHize1d
1o63e31206
31d>H66eeRlR
edxbfiedyoen
pabbiebaae
PREPED1IDID
312313ebo1ed
©b6153113326
pleRREDEE]

Hpo111ebH226

GZLSTZ ZTZTLDd 1SL| @duenbas

121166160
eeepRlllve]}
163>ee1663
H6pHre1oeEdH
5bHb6HIdedH
11166313566
ebbHidebele
a>b11boeede
bireebHidbeb
3110630®rR3D
bibebHiedde
eeebeoedib
>eedbebeed
ed>behrehae
daebbioeeh
bb6aisHoeRED
6216360333
312DDeRlREeD
2>2oeebhbHoho
ed1biee3ab
3e01635eD]
65303826620
>beoddbee1n
1311e1b6623631
1eb3e3h100
eilyebHooee
eeb116d611
jededeldde
aedaeieeby
>ebebeibin
13620e311ebH
66631131362
133eebdboe

1111ebbbee

BER11DID1ER
3131385173 D0%
1edbeelyeb
bed16ebh66
eaxbiiede]
126623031300
elieedeedb
ed>Hbareedbe
booeehHtH1]
pebbeebHooe
e1ed0bh3061
oo} o hte}chls)
6b6336Deb]
e>21112160®
nyeoel1bbb
[:pllel:phlslihl
1edeedilel
ebeb1ed10h
6i1byeees606
beaeaiiaae
3131bbebeda
2123610131611
beiedHo3361
banaedboel
p131-53633310
oeibb31311
o01eilliae
121151vebi
1bboeeberd
3o32b6e1ebH3Dd
oe13316e1D
2313d33eede
ellleeeeed

leilieHiln



022
099
009
ovs
08Y
0zy
09¢
00¢
orz
081
071
09

Svv8
00¥8
oves
08¢8
0c¢es
0918
0018
ov08
0864
0c6!L
0982
008/
oves
0894

566e30656D
1i3eiazeld
35226eb616H
1131>ebbbae
oeb131e1dmd
b6>ei113e16
1eaboebHiee
e1bHoe1rde
ed3re1belR
13ebaeeisb
bebsbebabe

HehH113e2106

HobHebeebHnd
>eaebioped
11D>3161ede
>boeeeeehnh
122e2260131
>es>bobebeb
233310bdedd
656e661106
Joelabereb
abeo>oeiiba
ed>266e11he
>eeabbeebo

ddeldeereee

boHH6HABHG
13113eeddDD
ebo1bbH1Iedd
130>ebyede
Johoeabeed
ebH16661eR
jeedabdehy
®1e3211H06
elleilbead
1623052136
2331525663506

21260126206

elled
beebbeborbe
16eH3115026
2125633312300
1eidobebod
1666316100
beoeehHo1hH
bobeeebHehHa
elddbededE
>ebeedioeh
2>>1ee106310
16556e1616
213333530k

eederedhla

Sc/oL
666666606506
pizebhbhiskle
9112136312
1beodddhren
obieledien
5316o5ehi3ed
38222063020
2231b6ebbie
eHiireasedbn
bb6be1oedI R
2316hH111000

plihblilcebk]s

131eb006631
H16e536eH0
3oe313181600
$6356313330
666666e516
1be1eaiina
Bbes6bobee
e1o6eb1Hd6
26165311666
61166600e
3o36531d0€)0E
©101121361
eddeldbebe

>63d361d3eE

bbHH1ebIHE
252321D38D
D1beareaso
1e26613060
babeedaeoe
>33130ebbbe
>ebdoeedddh
leaedddben
1ed>eHdaoel
2D10eedDHH
62666331606

pebH1oed10H

140 ‘b ‘D> ‘e st ou
(e47€) " " (69V€)
24nles) oS L

" AWAS - Nw-9vd-Avvd

oousnbss [eLdiyilay

6365650002
bes3po6eHo0
ee1ebbrb1>
266135253166
332b3ehH161
e1bb1d5ho®
166553166
BO®12DE1RH
B6b66oeeh126
1216163160
plzhlollilelelc]
JeleERIdEY
©>1e660561

1606261011

GZAISTZ Z1I¢1Dd 1si| @duanbas

obibiyzzen
2331231Ded)
ea1d1edeabe
D>26bH1vER1D
1besbbiade
1eeddboeen
2oebaohhid
e213Hv11IED
D31e11D0e1d6
1bebbbebeb
pbbod>ObeREeDd

21562123006

2300fd>eRE
eboeeHddhHE
31863005303
58121233006
212223eb02HD
eebbbbbedd
eoebbobbee
ebiydeebooe
b66516656e0
eiyebsbbipe
beibisioee
ebesbobebe
11631116616

131111333eh

V8.

ieeriiillle
1561011608
5H613De35D
boebreedab
3o063oeER]
Heiesdd11b6
3bo33b6b3ee
16666oe13R
3eddbd3d3>0ee
eobH3H6dHEHD
b666553>36230H

abidbedbae
8 <00v>

<gle>
<>
<TZe>
<0¢eZ>

<€¢T>
<0¢e>

<£TC>
<{TZ>
<T1¢>
8 <0T¢>

VNG

3b6oe1ees5d
plikkliehielih]
©1160H631001
boboeedbed
bebaaoehid
12126e66bEehH
ebebbbeeH
Seldoeboee
bo>bbeeaebh
22612621266
Bbees1310e00
26e231566)
b6o26ed0e106

eb1131310780



0922
00£2
0v97
0857
0252
09v¢
00v¢
0vET
0822
022e
0912
001¢
o0z
086T
0¢6T
0981
0081
OvLT
08971
0291
09ST
00ST
OvvT
08¢€T
02€T
0921
0071
OvTT
080T
0201
096

006

0v8

082

2>1BeD1eD10D
pbbeerdehh
eoedehhodd
>effedd13ed
pe>230He3]
BbeoebHarebn
666616636
H6ebhdr>1666
315635310
1e1b1ed6b1
>hesbediba
o} ool loe):ho}
313b6e3ebIdE
26156313566
333ed31ed30
oH1es11b3e
2666eds6H66
53313119333
66526536656
eebHoobHehbdo
111100033¢e
6>6666ebHHH
ed>HH6d66160
66652112662
1663165636
eebH66ebdh
1636e56001
26321566056
6666H1H167
1063131066>eb
bebibbeoed
23126550361
1e335256636

aeedd6e3606

>eoebHoeeha
1eb62660651
163313100100
ei1bbbH1IeEH
2>13e2H6616
ed1debedb
1eb1b1012b6
1bd>enbeebe
peHeoeibbe
eebHediedbe
51Hoed3100
3b6231ed36212
156316oeed6
12ebH6603006
1banbhibaae
ooee10b1d1
>eb666666D
phYilolelsiolel i)
166o>6eebHrb
bihidieEEd
aobedboobe
656>3566b6eb
6666°6663>
>26b2edbeb
66316166660
1>bbbHBHHH
2626161113
1636216236
112006b6ebH
1ee1116611
2223213216256
6255262310
62662662366
26626166eH

Sa/Ll
2636166106
©308I0LOE2
2616616610
6abebebebh
12632e3620
J3131eEEHED
eoeebHehHbeb
ebbbhiredze
ed>eH1331301
2253610266
boeeihod11
eOeEOREDE]
56312836236
1oedb3e1HD
1166126160
oobebe1dad
1125063066>
655560316561
66656536665
20162131021
H6o66>6>66¢€
6665566651
63655633236
1263216650
e2heb1b66b
563663631
66662306566>
6666165616
6625156660
>fiobeireeny
>oebh1dEDHID
2631626106
>hbebobbre
eHbobHebsHh

166eb1630H
Hed31ob6310be
1ebbes1ddd
seedbb111b
>ebHieddiyd
2166310€EDH
eded13edH]
o>bbededhsb
Deed1idred]
DDB3120312D
2>3e1100083
e16316616eH
2665361010®
BoeeHoHedd
ees6661301
6366353862
ebBH66HIBD
Ho31300666e
623123150020
1oebbhedHo
63262156656
233623566660
6665656616
phhbhlbhilh):
bbH16o616Y
2616626666
6366656106
1616161606
eb11d0beee
6356663010
31366222065
516eb66266
113315013236
6665666006

GZLSTZ YTYZLDd 1SL| 9duanbas

ebbedd31061
1ooebedbeb
eHoeldiebe
eebeb1bioa
o6bH31bdeIb
relleehHeld
1125eb33130
16ebboobbe
edbaibarebbe
6e35636256
336335161
eb1311>6bHeD
6661531661
31eeinebid
2bese1sd11
6165661331
2163266665
6p6HoHHBDIE
e56226256>
bbbebebonha
H326>6eb66>
bH66566H2>
>6666>e1H>
563322323
6166662616
Ho>66>b0He
>6eb3H61166
1626166666
H165H21>0662
2321322566
phliphlislih]
6566565606
eeeb23106D

bbbeh>66H0

bb1>166e16
>3dbedsbedd
Bk lel:lclilop]
1o>eebbiea
03313332153D

ed3edeebnn

-31e1bibboe

2oeed15H1d
35e25H613666
[loplelolonYiht
33362eHH31D
boeH1ebbob
161d33eEDe
eebeeedbba
132023013310
2663116666
125633301
eebHbeebHed
pbebhb1dE
6o1eeabbae
23332663662
6166666160
2126666261
ee3H6136665
ob631066eeEDd
bb666eH3606
266233361056
625106b656eH
6151333011

2eb6653666>

phlikllinblib]

eeboHeerER

B6abbHo6ebHED

2666626660



008y
(A4
089+
0299
09S¥
00sy
V244
08ty
0cey
09¢vy
00¢v
(1487
0801
020y
096¢
006¢
0v8¢
08LE
0cle
099¢
009¢
11283
08v¢
0443
09t
ooee
ovee
08T¢
0Z1¢e
090¢
000¢
0ov6?e
088¢
028¢

11666e113D
21322112501
HesbHo6oe32
exbeees1bHo
513066313808
aellebioed
13eibeebee
Beeabeddey
Haeebardobe
12568363656
eed0ehdrH66h
beidoooeeb
63100eb23300
21553313137 ¢®
©1161631312
22311e22161
631e520H1366
reRR11IeD]
H63bereedba
biesieoehn
226H3eed566
leebbHbHIdDe
336e1dbuuu
eebHHebH13D
23b3336ed]
bbaeoebHebe
16358232190

Hesxd31008€hH

JrEDRII1IeD

Heboeddedd
63521000318
H5oD01e331D
2bes166€DD

1bho32bHAD

3512>bb6HHD
1211106211
661b6H616316H
1063b>e3P]
31133d31eeE
1226636601
edleeldell
1eaehHinia
26>63131b6ede
efiobebobHeb
3366eH1ded
Heedeideel
>yebebhren
fesdbeiden
ba333e30232
563133320be
1063e1e520
eeedbbbHebb
les131313eld
bbieyieeee
16216615661
166233156862
uulboboeeh
1bebbHrebed
>6eeebhidha
632555eb666
eHbeese1bb
>2b65101638E
12056203300
beberdbedH
B6oo6bedes]
116610vbby
H66661>6>6e

e31b1dodeedD

szt
leee1d10be
1532310622306
boHHo6>6eR
1boedbeeed
©12126305011
>el133ldide
e11biebabe
bireaeeahph
©232110032D
16e313566>
1560156213
jediee31bhb
123121122122
13316381031
1111231868
Jeeebieiel
fieledeedb
bieieoebbhie
JeeebhHheeed
©D>3b31D30DD
pba1bHeehHed
laeebeedbd
3d3d>eebiee
3036561616
ebehb126316

aobHedqedeh

1366628550
12113ebeed
ebHeddeddel
en131031630e
o6edd3eboe
221edDB1DD
>edddedbeb

ebbesbbobe

©316352211
36115006206
13185626656
Beboeeidin
Boroe1b2H6]
HbeoeHbaieha
edbbedyoen
>b66126631eR
>31eb35e06>
66653226311
5260563533121
bobHredbel
21b31obeaeds
Jdlliieeee
16behHi3oeb
Hedaed16be
511169591#
eb65315e310
ee1d5b6H1511
133133d3ebe
3e12>0631066
2665626501
oed313136D08
pb1ddddeHI
eed12H6631>
oeadideebb
Bb6>o6bBedED
Jebo1e203]
6166515626
2266631150
peeed1dbb1
JDEd1ddebe
¥325101e216

2222113131290

G2LSTZ 2Tzzidd 1sL| ddudnbes

1266226211
ed>db13dede
v163230260D
©63125306230
J31ebHbed1d
Hoba33eead
21123116063

26316013118

D>bbebeebHd

2b6bH3>>6d%
532212832366
beelebeibl
1Hed3dd310el
133d31edRR]
11d>06eeeeb
Heerleldhio
1661178168
32162363311
326131?362
Bio>eddoeyre
edhH1bbes1d
eb61266v1D
6206168330
eoesebebbb
ebhedddehId
B61o6oeeb6H
dedoeehHdde
13ed0363ebe
3e65530e100
aafebesrbbe
31153110567 %
1213506ehH)
166315631130

jeabbieede

Hoed2H73D01
126d30eH16D
>elbeiyedde
1o6e111H10
13idedeeeee
bboeedebHob
11be1ebHdb
H6ob661eehHdb
peleel1bHobb
Bo2>H63166e
31bebbaeba
>Heeddd6ed
2eb1323121d
1312313131331
eleddijela
1abbeeedeR
HreebHedied
11eehbHiiha
B6aioooobee
eoEI10HB1Dd
J31D0ed1]1EeRD
2663103060
Jeosedidfee
JeedbhHrbee
H>366320¢e®
Jdeldeldel
ebidd3d0eb
e531315behH1d
1b63e35e23316
66325636650
3>6edd008e]
b>e1>3365eb
sbebodbede

6373eDED]12



0¥89
0829
02/9
0999
0099
ovs9
0819
0¢Z¥9
09¢€9
00£9
0¥29
0819
0719
0909
0009
0v6s
088$
028¢
094§
002§
0v9s
085S
0¢ss
09%S
00%s
ObeS
08¢s
0¢es
091¢
00TS
0v0s
086Y
47
098t

eH1o3e31000
pboehHoredey
e1bbo62101
2323663136D
266223231326
peabidobie
11633eb131>
>ebbebHoye
bi1beobiern
16eb1316613
6138165071
JeebeebhHsdd
pbabeboedh
£33123116100
elbebrelbe
>fo3d3eafH3e
bbbn331100
1eaddboene
516163ed61
31310b666>3eH1
b1eb323263
33250310111
1D513ee1063
31baeezedn
leeeeeldil
313316537ed1
106e>338122
1d>oebieedbh
1561edebh1n
oe1e11d611
eoeel11e6H]
13133133101
331213236DedD

bHoenxia1bbae

16bezebebhs
d1e11beabo
666165663
Hao33dEDDR
B1331dB3108
boedoedeby
o6o31oee1ha
632932613i
eebebeelbe
cefieebeds
e11e16606>
>6233330eb
166611651
3302613131180
Heebbereee
leeed1lede
>b6b1b6ed1H
6165120666
26eb663312
2536360eH1
>1eedel1hed
3e166061eb
133ee13061
bbHedeiien
6bbebarere
2211226600
eeHreshbod
besisaoebe
ebyezedserd
jeieeelile
>bebrereee
B6633123€100
1beb6bi11hboe
b1bHhbeazeb

geieL
>b>1ebedeb
1e16205100
BH>0>hHebH1d
66eob11bee
1oeehd6610
HBobeboehHoe
©21e666662
3Del13d®redD
seHaedhbae
J33eldedel
66163e1062
ebizddrehe
ebeebidhie
5bH3H613131)
biieleelee
leee31313111
c>ebe115311
eeehoeHebd
1bo2eb1b3>
3633>3edeEd

1210826166

12236310860

Je131066eb
HBeeeeshdod
eeee111edb
301630631
123202e106
22326331363
bbbooeedae
edelldbdee
e316613e10
Jeedldedee
6333231603

11DEPEERED

eireeeboeed
obeeibbieb
leeelebydb
e1ebboH6bebh
eRllERlDERE
eeddeieddh
eodeededhia
HHoH3d>edRR
BbHoe11d1EDd
©2bH32362316D
b>11beeeann
eibBoHedvE
HeeeelbHeee
15D233e311D
531d61eee]
3e333163320
phreeieele
bo>HoereHod
pbeedebedel
pliple]:1:lok]
1e3jeshoded
11b3ebb33E
1230611111
1333066eve
11edbbed1d
1eHi1bbyeb
BlRRRRRD]1D
323233eb6D3
13eH1021112
Jlleleeeede
>66>5111e62
Jeebbhideee
1113166>0ehHe

>doebordoe

GZLSTZ 717Z1lDd 1si| 8dusnbos

jebbiyeloee
e2OobHO661IDE
11131166310
baebhHidede
dbo611b3eR
eebieehidhb
3113306d30e®
jebaybebared
feeeebeded
>1>eedhebe
32edbebareb
>31>3ebbioe
Ha1b6b631oHoeE
5263316165
ebHbiddoeRlE
aoo22D0eehHHd
biedabieey
ed1e016000
1262310066
>Dodbeddbee
©51110166D
133eb2ER10]
36e33110630
1eeebh11626
ellededeld
jejedlelee
1doebebelb
e1131600e11
26666311112
el311eebsb
261311666
55131633210
1e63200601

2bboe11306

>66e016ebHb
abedhried
bb12H62231
jeelleedee
Jeesbbieed
epbbH3oeehHh
1>bebbeehd
Jeel1eddH1d
1besdedrade
edbH63>Hoe
1ee53331321b6
ebo1edel11b
ebeddded3d
133edeEed1]
eoebebredy
bo6H3163eERH
1bb6ere1a1a
D>1131166eHE
23251262121b
3a3Be3edbo0
61631231e56D
2063330631
eedeabphal
312311111
>e11l1dieeb
b11bbdeEHE
1310>5bHexrebH
eboeiyanbe
paodda3ad3PRE
Jeeijijeeee
eelellledbs
ebbibeieen
e3>bHb661ben

1beiaaebod



0¢L
099
009
oS
08y
ocy
09¢
00¢

(444

08T
0c¢t
09

£v8L
0082
oviz
089/
0294
0952
00s2Z
)4 74
08¢L
0ceL
09¢/
00¢Z
ovTL
0802
. 020L
0969
0069

2HbBed262362
113e3lieab
22226eb1bb
1131oebHbhae
oeB31e32300
bbHe111RIB
1eypoehHiee
eibHoe1lde
edleelbele
11ebiee11b
bebobBebirbe

pehHided12Hb

>26obebeed
Booe3eh3156
51131D013163%
edxdHoeeeer
312322e2326)
eboesbHoHebd
Tl lshlboli] ]
eebobehbin
66o0e13bed
6631bed0e1]
2oes3bbHeia
badeeibbee
>bhodeddERR
aebbeeedne
veeeddebie

Jeeeellleh

666666666
31331e8d2DD
ebo1H6H3edD>
11d0d0ebHiede
5>3boeabeed
ebbibbHaee
Jeed1boeby
exede116ob
elieiibeid
1631223216
51226653006

21262123626

ell
Hobeebbebo
ebHarbehH111d
S>ed106113113
Bpbreanobed
1116665162
ebbeseeboHo
>obobeeebe
>beso0b6EOR
eboebeedrad
pa>o3ee1dh
peiboobHeab
6251311131
eeeedeeedh
pbeeeebeibd
J131%e1eh]

1aebeinioe

Seivl
H6666H6H56
5¥32323122D
®3le3dbhde
1besd3b3e]
>H1erediel
aabHoebiied
3182323263230
>2331316ebHhie
ebiyerred
pbbeadED]E
2166311008

26126e23020

©211e62066
bebibedabe
3630311816
pBllinbelikkh]
6o666666eD
o>o1beaeaan
1666e56606
baeidbebab
oedbh1bH0116
ebhBH11b6660>
1531562130%e
16e15331511
seedseidfe
13563063103
5o3ebes1bo
131313d03ehR

leleaedloe

b6661ebODE
222D231D11d
dabeaaeahd
31e266232326>
bibeedieoe
531231>ehHhbe
oehoeedddH
191233362i
aeoefHdadel
2315eeddbb
656665316230

bebHioenidh

* QW4S-NY-~03-DvD-Avvd

2duanbas |eLdLiLIAY

11656256220

Bo6eIB68H

>oeelebhab
12266317011
1651063eb3
31816631006
reifhHddle]
aHeseysden
6bb6b6>eRb
©113161631
3e2e1226230
H3>e1RRRID
bees3ebhod
ve16362630
bebioeddia
ebibHbeadie

13116eeddeb

§71S7¢"ZTeelod 3si] oduanbas

2616333202
3721D301d1
e1d3iedeibe
>obbieeelb
1besbBHiide
JeeddbHoeed
22eH356610
vo11be1I1ED
21e110e1dh
16eb6bebeb
6635056eeed

51262332626

212103620%
>oeboeebHod
31223eb300D
bb6>e131110
Hi31a1aeboa
>eeebbbhoe
66eseb6066
ebebioeehHd
266623166236
HeerebHobbL
ed>He1h1510
eaebedsbobe
$3321613166
3333333001
bo33116eH3
pheeeellne

ed1b63ove1b

9641

jeellllyle
3561231608
>H6135e33D
bo>ebieenab
3336310eEE]
beied5531H6
2bo3D206H3eE
166b6BIe33e
Ehclelelolelele):d:
e26o616eH>
5665556226

2b61>bBedhe
6 <00v>

<€ee>
<QlZ>

<£TC>
<{1Z>
<TLZ>
6 <0TC¢>

YNa

eedbHoejeed
Besbo562331>
51013163610
266363eEdH
bobebrydeh
5211>HebhBH
eeebebbber
>ede1sdehd
eobobbeere
be>3631056230
eebeediloe
fes>Hed31126
1b663bedde]
ebeH110113
B6oer1150031
¥31331¥e031

Hbizeobeeln



09.¢
00L¢
0y9¢
085¢
0¢se
09v¢
oove
64574
08¢¢
0¢ee
091¢
00T¢
0v0Z
0861
0261
098T
008T
oviT
0891
0¢9T
09sT
00ST
OvvT
08¢T
0cCeT
09¢T
00¢T
OVTT
080T
0¢0T
096

006

ovs8

084

516633201
be>iebbier
Jeedd56163
D>3dDd3eebed
352b6edd6ed
seboebbedsd
2>1H6H6ed6306
235232666165
ed>2632326ebH
biedH63eebh
221631606ed
12232822b)
6356136303
1612062006
bHrirzedde
110062e311
bHH>H66EDH
31210001011
Hesbb3>656
D3eeebodbe
63e3333006
b66oHo>bHbHEE
166e266236H
26166653310
66233166516
eedeebbbbe
H1b616ed>62>
ho6>510665
6H6666236106
1163126605
>bebibbese
321362555061
1e35536606

areddbed6h

eboeeHadha
6e>666163>
110e3133061
B6661e236616
ed0obHoHB1eb
Jebedd1011
16>6eox6boe
edeeebeedb
bobibeeede
ed3edbendd
DeD311036De
1ed>3bobese
363eebH220

1631250631236

2312216326216

biedoee1db
b66>eb0666
2322162261
bo>Hb1bb>HER
po6ob1bIdIEe
33ed30hHed60
6666621266
1666666566
b6635366oe0
6>6b6616166
62612066656
10656216112
p16>H6>0636
132330bbbe
Hiee111b62
332310e316D
65532565110
6566566366
266261666

SISt
pobHH10H>eh
eddedR1IDHED
Bb1>H1bOEH
ebebobboeE
©DED1D00eH
1beebhHnob1b
ebebeebhHooe
b6o31e33e566
bo1adbedee
>63>068Bede
ebb52113161D
BDEBEDLIDDH
oebeddbebe
ef631ed0e336
11e1166156
12120beben
6633115061310
2656506216
6266665606
eend216111
3b6ebob66262
bebhbbHIOHH
62356163060
bepaobiabe
666e36eb16
6561665620
>6bbBH>6365H
eHpbb1Hd6BY
6663515666
ao6obeyyee
B6ooeb10e6]
5611626106
>bbebobbye
ebboHHebsn

bbebaoeedh
5>2b635662121
632>21200eh>
36631316€Rb
2eD21123266
2326356%ed
2831556231
J>eebebibo
5131ded3edb
5126335031
B6id>obeebee
>Hbobebeba
361610ebbH
1bobHoeeboH
1623vedb661
2126656632
H660ebbb6Ho
5616511336
b636e1213D
3D>311>ebbbe
66e6516106
55315360366
31266662626
6535015205
66666621656
3261662666
263666161>
61616316160
bebiinobee
16315666031
2326622036
316eH66>366
1311502116
66623666626

GZLS™Z ZTZZ1Dd 31si| @>usanbas

esH1263661
ehadHebedd
eiedbhedsnd
ef>62211300
31boe363331
1ebbidded]
eH>315000e
b661>66ed>ed
163ebbeodde
>bebedbe1d
He356610500
13e660663%e
12616631061
ebo13eELIR
2233Hede1d
vH16161661
26525161266
HHebbbH2HH
32508262562
36>666eHeb
62660560 6e
B6626666366
6160566665
50e5H3232523D
161636666
6655665626
6566516106
5165616666
ebH16>3H61>66
25151313226
3256236260
62663636356
reeh32106D

bbb6ebIbb66

2566616566
Ho2H3123d300®
23debhidebh
e2bboeibed
12331232663
eoeeH653266
1636escebeb
21615515610
2b312266oey
J33b6besbadbe
boebbhidied
boeHd536621>
5b313776163
ba1jeebeeed
231333301331D
2115662116
H6H51506®3D
Haieeebbeeb
>6266e6661
obaboieeab
662525332660
53261666066
162523126H66
>20eedH126
ba1boHas66e
ebbbbebdHD
63663556310

66231366568
1612531313103

b6oeb662H6H60

1336336363

evefdbeeeee

b6o66o6ebed

2666626666



008Y
ovLiy
089t
029v
095t
00sY
ovbp
08¢y
(Y4574
09y
00¢v
oviv
080%
020¥
096¢
006¢
ovge
08.L€
0¢Le
099¢
009¢
orsSeE
08ve
0cve
09¢te
00¢e
ovee
08T¢€
octe
090¢
000¢
0oy6¢
088¢
0¢8¢

bbe11ebild
266666130
31356213300
66316166656
16>e1e3163
D2D31PPERID
b631b66>310e1
eejdeljel]
eb661311612
Ha11besEEDD
bebabebibe
feH15e13126
Jeideeiled
pebbieiion
pléjchb) k]
13eleilllly
33333680®8E
leijedddbae
>6b6bebbbre
3lilleiiiee
BllRRRRERDD
66256616621
Ji3bebayze
eebH126160
B63>6e00ehb
eoebebhoedd
665631>30e66
phiklolelciolelole!
>e>6166256
Jeddeddhbeh
H63331>3eb6eD
>3edbedaab
63166556656

22066235836

BRRERREDIIID
e1do310bBeed]
126230606
poHobeelye
eobeeebbhed
1621521216230
1110230ebed
Biebibeesb
elee1bbohHb
511000603k
21356626566
21256212656
1ee11H6036
33313100016
Baeode11ooa
113ebeiabb
ebyerelbed
1edeedbhiy
jedebbeehb
ebbeeeleel
$3>30550131
bbeebedsyen
ebebieb1by
66oeH33210
b>badbH1eRE
plbl-lililieeld]
veoe1b63>6
2161638323
6323108266
ea336e36601
BbHooebHIdOE
612ehH31d01
H6iebebeeid

1231veddehbh

Se/9lL
eb5105e360
b6>53211326
31220656830
plinlilen]s):-ntsl
>eeadiaef
e1bo663013
ebb1eb1bHdH
peonioeinia
126613eed6]
6523e265306
2026211066
5613323053
Hiedberbee
10beyedibe
111eRRPR1IDD
eBbaioehH11d
1e>31b66ebeR
16ebHe11166
2310215101
36H631>33108h
1323ebebid
23361566H6e3H
obeboeeded
6561316663
6b631323106€Dd
eebedebhoel
booeddd3b6eDd
3oebbHedoeb
soedbedH16
1616308536
Jd3eddebHee
®IOBIIDIDE
2J3edbebddd

2266368200

o>el131dbibe
52562311600
Haradeoeash
1223b560e1
335623133106
eHbes32310
112ee1166D
53116631316
1625313e636
pebeebdbe]
6322565eH2D
32e2336621bH
jeberphiobe
2DD3>e3debh
D1BDPEIIID
SbHeeevebHeye
e1e1366336
13iieibebae
p31b313331110
a1d3edbebay
BIDRIVREDR
166e3312010
612ed06€DD
1>25eboedse
oo6d13e68ed
bas>bebbbie
3b66326ed8D
31BeDID131D
>hebbo6H3ed
6636530300H
o26eebh1110
ba1doebb1dh
>6e>216166

2131edDD23edD

GZLSTZ ZI22LDd 1sL| dduanbas

111eb633116
phliphbEhhk}
>oebibHobed
beieddeedH
©31162315013
BOERRER1E]
vedehHobHile
eyeboidbbee
HbireebobHb3E
ve3bH366106
3623166eeeD
ebH1ehIbe]Y
©>326e361>
1221212210
31313131333el3
55121e31001
beeedeebie
ebedjeseee
ehH1161616
D23Dd>beebre
21366215306
BD11EED1PE
636€33333>
>ebebbbabe
2232eboio3end
ped>H6bIde
>eebHedeeby
3361969231
Jooe1dbHedy
ebiobeehndl
1832638106
1222316160%
pielinls hiele):)c

BbyeedehHsd

bbe13ad301
51153213101
bobde11662
eeed163156
2bbdaeRI1Y
2eHb30ed10D
16eebeeed]
sbedoeiiel
eH130bedbd
e2H23H6>36ebhd
2ebdHH6336
>DdoD>eebbee
3ebd33303%
D311313ebed
babia111H1y
1e233163126)
23561366156
Pl3l3ed3eERR
eieesb13ed
>3ed5ebh6o]
1eed266h3162
BH6b230e1H6
163>6eehHed
>66216ee206
6b313o0vebHed
12e3108108D

>621>5e66ed

1oeebiddeRe

eddebibeed

5226712261>

©DIDDOBIDIDD

13266eb6131

poydbHedednHh

35d0ed1303e



0v89
0879
0¢/9
0999
0099
0vSs9
089
029
09€9
00€9S
0ve9
08T9
0Z19
0909
0009
0ov6S
0888
0¢8s
0945
0048
0%9S
085S
0¢ss
09%S
00¥S
oves
08¢S
0¢es
0918
00TS
0v0S
0867
4314
098y

beiiioerel
ejebebinhbo
116Heaboyes
165beH166D
11deddebHbe
3deilde3de
33edebihob
1oeelbiedn
edoebIdIIDe
ebeelfedeh
yeebedidiy
e16b263662
113316e6eba
biibediebe
26311310066
pHeeeeeban
el13ledeiee
1bbes1boed
D>3d>Hbbeee
66633123162
b>6HoehH1sH>
eoe1bHenidy
6606363100
eel1dhiien
eoealerbee
ebieiejeee
10266323101
182663313101
1513ebendy
elede16b66
eeelileede
Hieeeeeeln
31331e3d00eR

BH11boehHi

B1EBD3IDB11L
jebesebeie
B>533123D1b6%
JbebHhidee
sf6116eRRLE
ebo>HHIDEE]
ehboeborerd
ebbbbbrede
3130eed3660
1ed3bb1eboo
eidedeledh
511315631011
1dD3ebeeah
ebydobrebee
26131311300
elERlRED1]
©13>11313%0]
©110111662
boebebdH3b6
oebabisbee
35edeeddho
Jedbabbaen
Bo1eebhiahb
313126behH3oy
eedHI311D]
eliledhHide
paoebiraed
oooeadbeaye
5611163301
DJDPEDIR1LE
11263eRlqE
HH11e21D06H
31d®DERORR

1202621111

SeiLL
beeddebedy
veboeeHaebh
e1hbrebedsd
elebiobiie
bHorbbebbIe
aeloeeesho
deaeddbeeh
eseaH3131312
bid>edeeaed
v33d31PDhCE
53621662710
beeeylyioe
Ho6edeed1D
pelberebab
232182210006
>hyeeeaehby
1163311€200
eeleelebie
deeebirdedxy
sebede31dH
20e3ehHIdDD
edbodeded]
1efibiae33a
>H3e1i1adbe
1ob66eeeiER
>bbesiseia
16631ebirea
PRRED1IDIDD
D13efidiedy
6131111066
leeeedERl]
>111ebd563
bbaoeeeddy

1bboebeleb

b1see16611
preideeshbb
bbbbid>RDHE
11166215663
6biseberee
biiboeeoee
1eebyobebs
30620ee106
16ebredoee
eebededibe
eedbebeedh
>bebrebiee
1ef663oeeho
bi1oboeeebe
5>1b1hHoo111
DDODeRlIREDR
35eebbhoH236
>3b31ee116D
ed1630e011
333823662300
besdbee1ab
11e16626316
eH1e1b1DO6
133ebdoeed
eb11H3H632D
BO®IR3IIDR]
edieieehdld
ebebe1b3in
165>e13e6D
66333112630
12eebsboee
111ebbbeey
16131030866

1233362331802

$ZLS™Z°212Z21Dd 1Sl ©®dudnbas

edbeellehl
©21behbbbHD
>Hi3ed3e3b
36635110500

1aeedeedHb

2bBbHreedbe]

aoeebbhBb11bh
ebbeebroeh
i233613616
>ded1De)hE
6b>26H>ehH11
>D0133160eR
aeode11bbb62
plok):akielixk]
eoeed13eab
bebienioho
163eeRb666
ple33333e]
1166ebedahb
156312163120
e1ed60063¢e
3123e362e1)
1312063131301
1663311316

Dlellllaiee

1307eRBa3]

bboeebHRIDH
>26e3eh1oD
©133360106
D13Ddaeede]
11lEEPRREDR
ei113ehH1111
16e1ee331D
bbbarbeabhdOE

>e31526166
eboedeldae
6360212331666
6625106561>
2221356e1d
paddB61eboe
23eb6315360
bebbHorrehHoe
eo>Harelreeb
b1316631310eh
e1H13o0031P1]
HeehHod326D
beboes61b6H
1116232013110
ebreihebee
33eabieiee
3511139366
JofHoeiehab
ab3edhHinhHe
666>e6102D
61230b103e
233531331e]
leeadhirina
1eeled1666
eee1d11H6D6
6555833031
edlellyeeh
ebieedsbbed
1edebrieha
1156131301
eijlebHinbe
5130331663
11625ed03be

>11663e6216



084
0¢L
099
009
opS
08y
0747
09¢
00¢
Ov¢
08T
0ZT
09

96/4
ovsL
089¢
0294
096/
0052
OvvL
08¢/
0CEL
0922
00¢L
OyTL
0804
020z

0969

0069

bebobH1obeb
5126326810
bbed1>d5eb
236611iﬁee
H1e5231106
b63oeEedb6PE
e>311e3631)
besedhH>616
©>1310Bed18D
©>3102300be
e21D368dED
bibbabebed

623631210066

eljena
vebbeborbeb
bebH11315060
15613121006
©103bebhoh
66651621231
edeebfinihb
>beeebHebHae
>o32b6eseded
ebees3oebH0
21ee1dhina
poobeirbibe
333323D010ee
edeeedhiid
eebe1bo30>

jeeaehlill

H6e>2330H3166
Jebedbebod
Je1d3ehend
beb1b1o131Dd
6163e163102
1ieebelded
>eb1113003
ebb31366edD
H61brebbedsd
55616133686
5625516100
1313266ebb>

120166216

1eb62266316
16e336ebdH
Selreabooe
63561313300
66666e516>
feieiiadae
Hedbbobeer
126eH1bdbR
16523166066
31166600e11
loktelod:hlzh}
1232213630
>oeldbebee
ba1db1>1PE]
ebed1bobed

3DD>1ebeeby

S8l
1>316b6e1H666
>bedbedded
J>oedebhioe
oeebbHielbe
11233153366
3edeehHHo6H
eibib6boebe
®eD106210562
edbiobbhHe
223231163156
>63eb6333e
ebaeb613611

1D311eededb

2626225312
ed>bobeHode
eiehbybioa
6612231660
1o63eH1612
1661006088
b6adae1bbe
>ejddejebHe
pHo3eeb1d66
216160360
©1223HdDeDdH
rleeEdIRIE
>1eb630h11
6362612132
10e22313602

pbeidyebbde

Heedoebbie
eoebhHod716
besdizeoel
553026ed53101
edeHirebHHed
HpabHedHIE
6652166616
pliplohbblli):)
1b3edBH3ee
edphedahina
3132028226
beiebHideld

106212066310

" AWAS-NW-1YvYy-795d

22udNhas [BLdLILIAY

31006308 RED
boeebds6ED
1eH325303%®
©13113112066
312eb31626
eb6666e331
JebbHobbeee
Bi1oeeboded
Bpo>1b66o6He3H
1e6o6636ed
e1fidioeeb
beobabebed
16331166166
133223003 ebe
13136ebH1b0R

eeelileell

$Z1STZ 2TZZ1dd 1St 2ouanbas

H56366H21€D
1115810036
66663eeh62
oedbbhHhabId
1oebedbH1d3
pabaoaobeo
>ed>beebeeb
feodeabbeed
bedyedbedd
H6oed330062
>3ed>H1dED
H16oeed636

ebH66233361D

poezeedd0b
63262513650
3165630012
JhoeedhHedd
eHh135ebId]
126ebbbebd
pebbberHOD
eidoeboeeh
3Hbeerebhbd
5625615663
BED11DEDDR
H6e21106630
26ed>3e136D
631531103eH
ev131D33D]1eRR

133edliloee

€611

Jeddeoelbe
16631ebibae
pebebebboe
6ooedhHd30>e
a3xeeeHeddl
eeHebbebed
pH31ed3EDH6
eb1313113308®
25632356600
ee1bod33101
eEDEEDElE]
3310823623656

e2b1e16D6D
0T <00b>

<e€¢C>
<0¢e>

<€TT>
<t
<11>
<0T2>

VNd

0T

>bebeebnHoh
eiebidb6eby
1333baeded
fHoereeeHny
pi:hlliehhh]
edhobebHebs
33112608236
obebbirydbe
seaiberebd
Hesdelihadn
a3bb6eyibe;
eeibbeehHod
Jeddeeeeer
beeesaieber
e2oebled1d

eeillebile



028¢
09/¢
004¢
0v9¢
084¢
0¢s¢
09vZ
00v¢
ovee
08¢¢
0¢i¢
091¢
00T¢
0v0¢
0861
0¢6T
0981
008T
oviT
0891
0291
09§T
00ST
ovvt
08T
OCET
09¢T
00¢t
OviT
080T
0¢0T
096

006

08

ep1131eH306
612523262318
531622336
e>11601ebH3
bbbHe13100D
12131522130
26136581166
Geee>16310
55HHd3ee1d
11ebH308e31D
eibeebHeeed
edxbHeddeile
11e1bherba
BIBEDDII1I1D
>bebibedad
310e230H210
DeelledlER
eeee1b6H6163
B6bena1abae
ee1biiaedn
eldeEIEIDE
Bebabelaad
>1310650eHd
12o5d25ebHaed
5126631106
121006661
Jd366eded0P
boaeoddd121
6653306367
66611315000
ee>31266112
ed1o20ebeld
D>1>51e216216

2211100213 e

ebieeeeee]
2b6636e16D
ebhb1yboedy
bbbe1rebin
126666631
31333653130
1661616663
63b>ere11H
1Ddd3eeRR]
36631663308
Jeeidellel
1eb6333163
eeeed1bdohe
33653ebHo0e
36656662230
6330656061
116665661
BREDRIDIDD
3333ed31ed
1263101062
eeoeHn1116
53112562066
>616e33008
edebebbbie
©2322eb126D
>6deehhHod
Joeebodeeb
ed>dbH1ebeed
6332e13016
pebedbbehHb
D>3ed2b3e1d
13006eb6160
631562311506

1bbyeedeba

Se/i6L
532162e50106
e>11bHb1eb3
3303002131
DRERREEIDD
eeld1dbheed
21262020626
66563611
Jedbeeebbe
53163255116>
2322303108be
1byeHrbeed
aeleelbbob
Bareboebed
2H1006HebHe
631121266620
$31231D2230%
>beibeereh
eeeelbeedd
fileedeede
2616111éee
eHaehHalede
2665366250
Je310beeee
edbHhibHeed]
2b6613deehH
eadelselab
31223>0ebbe
13o56eH1D0E
1edded1bbe
12626655061
pedd2303e1HD
©12262e626
ebooHeselrb

D31eded11d1

ebbaaboebl
bbHerzeban
11b6H6oebHEIE
>eboiddedsh
16555031210
210D22H26eD
ed>62660be3
poeeadaaeb
2e16266103
>ebbieHabo
6bes315e301
H61oHbH1eedh
D>1jeebHbaee
ebHobereeab
hlile):lololeletile)
2066116eH6
e1boe1d667
eee1111216
eoee1lbeed
6161110111
jebHeezebie
1epboriereb
66ebHh1>016
213562108
>edcebebebHd
>oe3d100eb
322113561
©2e211821D
Bboesdeddbe
2>335DD1ebd
3218321011
©221662206H
bad36610€

©e>3ed10D20%

621ST 7 71ZZlDd 1sL| |3usnbas

2127262113
DeRERERIDID
61233560380
b6oe3110616
665263116
5633151010
6333363H0%
1512635020
aebbesydin
b6111ve1166
123166112
11650111311
b6obb1eebHld
266306826
1bbeeedcEH
1eb1be1d00
enbeberdeb
pebb61H1eD
eeeleedHid
o>bieeeeeer
JebeshehHoq
16563eebH3Dd
ebbHarebesdd
eeebishaeb
1222ebbbsd
peede1hs1o
6531016310
56303230086
BeddhHedbed
26beoes1ohH
6632e66250
b6a>H656e08E
61ooeedOED

sebHoeebHadb

11b6boebere
>ebd31d00edhH
2666160160
e131ebOD011
jzohlihi kb
Booebaibobe
abereosoeed
Bei3abinog
sedeeRER1E
>eedebHohia
beiebHoobbHe
Bobebiedol
>6e2626126
26>6eH1Heh
266653366e6
>eebbeedel
pHeeiehoo1
ebbbbbeday
peeieliedd
6abesHieeb
1>62ee1166
1deebieede
5626161666
ebbi1s>6abee
besxyedeboe
56653e55566
Jaaebeeddoe
edoedoe1h]
1351635820
edd3eboebe
21e22e1323D
a3ddedbHebed
bes6656e30

1616612636



098y
008y
oviy
089y
029
09sY
00sYy
Ovbv
O8tv
ocey
09¢v
00y
(AN
080%
0c20vy
096¢
006¢&
0¥8¢
08.¢
0¢Le
099¢
009¢
ovse
08¥¢
0cve
09€¢
00t
ovee
08T¢
(413
090¢
000¢
0v6¢
088¢

DDEDDEERRE
bbeeediebe
eeddeHied
eee111eb1l
15e3312326216
sebreoeady
6656312166
56633262363
[i}e o Rhilols) 0l
163250563e6D
bo21eH11506
66ebbo3ehd
beoHreijee
eb611661310%
1eafioodies
ebeeHoo00b6
16eboe2H1b6
23116310011
pebierbebe
D>3eibjese
b311110e00
102bBoeaebhy
6163e363136
26663eH30d
eb13336101
15251513318
13ee326311
bieeied166
eeeeld1166
162355e2101
feoyeajaee
>ebieedbbe
6ieoebireb

le11>H313e

eedeeedhl
eeebe1H350
D3eeaehila
ebelaijoele
BezebHebhadhb
e11bexpHole
616>6e6166
D>331ded0ehb
215¥3110¥1D
eddedebH1bd
>3oeeibied
eeoeb1d311D
Befeeaybeoe
bieebedydy
1166236066
D13116ebeh
6633683386
o>o61131323e06
ebbeeeeehH
eEdllEedRelE
6ibbed1boOe
H6311>>b6b6ee
ebb6637151hH
pliklile)clinield)
eedr1bed1D
16636386312
jeel31db1ae
peoeiaeibe
pebireireqee
33326633310
H3ed665210
D>31D230ebHedd
aearedelbhb

leeeliileed

5210
36306310700
oebed1bobe
131003ebeed
1B1BD31DPI1]
djebedeben
16322312036
>obebbidae
eohHriberen
eebhobbioee
beboeboree
1ebbbbhred
©130eEDD6D
biedbHaeHHO
Jeidedeled
161e3036202
130>1ebee]
eebyohiebHe

6563111331310

jejeeleedl

’L1D112121°
be11231166
eboebHebsH>
soebibisbe
30>edeerddbh
1D2ed>bibbiye
26>1eehHa
111566ebH3>
eeedH32D1D
ee113edb611
1bidehiaae
32>d3e13be]
1061336230
booeerd3ell

eidibHoeell

16360b63>31
635e533136>
166e1d3eb6
1beeddebed
veeboeebie
ee1bh1ehEd
eelebhidnh1a
eb623b66eH67
11eadeeedHh
>2eleddbee
eededHI31]
>631>edRRIE
>elidiedbe
Ho3>5b6>16B622
1Beee33115
bbHobedeeda
veelbeeeba
2311e31133D
1obiereaeb
3133163313030
leeieeiehHy
boeeeHoded
eoebedelld
plk):nt:liblen)
1eobodesed
biebbiiean
31o63e11106
11Dobbeeeye
edbbedadea
bib61ebaqe
BREPED1DID
12323e6251eD
©H12111106

eleeeelER]

§eiSTZ"21221D0d 1SL| 9duanbss

133135323eb
311116e616D
eeeellleel
163>ee1Hb61
B6b1eaoeedh
26666315806
©13131H632366
ebhadebese
>61160eEDR
BaeebashHeh
1315H6505eR1D
pibebiedde
eeebeoredih
>eedbebeed
edbebHiebae
oiebbioeed
Bb1>HoeRED
6221616252312
3d3>eRl1RED
335eebbIHD
ed>1b1eelib
1e21630e0]
6523e56620
a»beddbeein
113e166062
1eb3e316300
eviilebooee
eeH1160b637
1BDEDE1IDE
aedleieeha
sebebeibia
11b6o>0e11€6
66613131162

1311eehbobOR

ebiidniadle
BR11DID1EE
3l33ledi3oe
1edHeeried
be>16ebbbhH
exH33ediel
1236625333150
eileedeedbh
esbbieedbe
633226661i
pebhHeebddE
e1e22H32363
eoded10e1b
6663367862
e>D111160e
21ede11666
©530821263
1eDEED1IE]
ebeHaed1d6
H161eeeh6H
Beielizaiae
13116hebeds
21362321631
beiredHd1H1
pandyedhHoed
$2350563310
oel1b6113111
271e131133%e
133123eBH1]
1b66oeebhHed
1006e3eh1d
oe1313316e1d
J231d3eede

B1]3eeeeed



0069
0¥89
0849
0229
0999
0099
0vs9
08¥9
0¢v9
09¢9
00€9
0v¢e9
08T9
0219
0909
0009
0v6S
0885
0¢28S
094§
004§
0¥9S
08SS
0¢SS
09%§
00vs
OvES
08¢s
02¢s
09TS
00TS
0v0s
086v
Oocev

bbHadoehId
30635edD3e
Bioeeiehdsd
1636e366H>
eHreede1bb
s>ebio1b3oe
eidEdDfHEde
16ebirberen
HeshHoebeoa
BaeedbH1106
>6312300eH1
ebenyioebh
6315615631
35eb303131H6
1oebhbiblbe
1263116206
215166ebeb
eellehbiee]
6o6ebHo6eH1
16666e308d
56216633210
o6o6H1>6ed6
bobebeebhHo
sezebidbed
11D>31b3ede
sboeeeeebh
1222526211
ses3bo6ebeb
332121260820
pobebbiadh
d>o>eiibelebh
16ed0e1161
edobHeyabe

oeeibbeebd

©d2ed0ed60H
$615150006
3203063116
o1bobBeeedbh
ed0bebhIdIY
bebed12301
e6636edde1
2353106ebHdoe
1>eb61616e
12563316156
D>1D1bbebeb
163b6e53131b1
1615631163
bebebedeld
D11631316¢€0
132626363D
e3e31516e00
16e161100]
He212325662D
1e2230eedd
2eb266631H
edb1eR]IIED
Beebbebobe
16eb6333006
5312562113120
1e1>26eH6D>
166623163125
6eseebbo1b
bobeeebehb
ed3D6edese
>ebeedidedb
2D2eeldbid
1632>6e1616

D33312215130%

szIe

©313156e51D
3165535510
15o5o026e31D
HeodohHioed
1661615608
ceabbaber)
263132331eb6b6
6216311080
>11ba1abee
111626216310
ed>e1d16ed5
11beeb1dbh
b61610666eH
1bedd3zeed
b61>66v1beh
bHbebbbeIO
21eebo6110
1666be33eD
eld3le11del
6616eH666eH
plifilshelels) 32
13eboobBaa
616edabehd
3>2e31e1hH20
6610631132310
b66HH6eII0
1beie11iny
bboeobHoHeR
©136eH1600
2616511666
631666051
1ob31d3¢€e38®
©1513001601

eodoeadbebe

51516155026
>hesbHedded
ebbibeddbe
eabioheebHh
Bbbededebhy
>b6ed0dbbbeH
6355e21H650
63debeasion
Hiobberbeh
B60ebbbesH
13yeebobran
eibebieded
bbesbbeobhe
16331>6eedH
1edebbbels
beobeoabbe
Heeabersed
1e23310eed3D
5618306003
ebedbobobe
eoh6623326D
[Slipliphik}
be>6o56ebH20
eelehba1bBad
26622531166
2>10b3eb162
e1b61356de
166003 e166
ed>e31ddeleb
bbboeeH126
101616>16e
39133633?3
JeleEEIDR]

e21ebHo3b]

GZ1S™Z ¢TZzldd 1St| @duenbas

bbedebHebd
11eleelibb
3323ebed1d
1Hedbabeed
12582323220
ed>beHebirbe
>ebHaoebanb
6111>0€EDH
jedehbbeln
beo>bed1bbe
beesbesere
B6e13111E3D
31bbeednid
BDORERDERDED
13e00061311
©5213H6855D
e1d>3e1108]
5b616e566eH
eellebieel
bobebobeby
>BbebIded]
33326D>3eeR
eboeeboobe
13eb3ddoo)
2e11111206
112316216
eebbbbbedd
poehhnhHbee
ebideefiooe
665316656eD
eviebsbbabe
HeibHioidee
ehenboHebe

11632166216

ebboeleeer)
1120eb1666
ebobbboa6HbEe
6631110010
Joedd6oed)
obad1yebbe
6ebeireiho
BOREEDEDRD
13e50236111
©25136e330
>ededhbesHbH
ohiiabaeed
be>5306101
be>xbbebeda
Hireeobriob
Pl op)clinl
361e23623D
ebedbobo6e
3bev2b33502
6e531256600
562312562306
oboeleeddd
2635623260
©3116561001
BoboeedBEDd
6ebi1deb1d
313>bebbbeb
ehebbbeehHs
oeldoehHoee
pobHeerebod
3363563066
beesiidcedd
2bed312667

bybHerde1n6



ovvt
08¢1
0¢eT
09771
00<T
ov1l
080T
0¢0T
096
006
o8
084
0¢/
099
009
0ovs
08Yy
0y
09¢
00¢
ove
081
0zt
09

£6T.
ovis
0804
0204
0969

23316262310
ebeeoel16b
©1101010e6
e>3106e01D
1163323015
1052361110
6e>3061308Dd
16631633600
Jei6bibeel
2b11>3eb6H
6316313086
D11b31abee
13136161633
edoe1D31bEdD
1315eeH1266
616312666eb
1besdiieeh
pas>bbeabed
bbbeHnbesH
12eeho611d
H663156eH23
eld3E11dB]
bbaibebbbeb

26663216¢ee

ebe
>3126edei3e
1>16613e10
eieeddebed

p11Beebeddb

1>ebeebebe
eedieibeel
1625662610
5321633306
>bedbHesded
ebbhrbessbe
e1bidbeehd
bbes>edeHiba
>bedo6b66ehH
62350e316600
B61>ebe1d1d
B61o>66e1beh
B666eb666e1H
13eebohar1d
e1bebiedeh
bbes>bbesbe
oby1o6eesb
aedebbbeay
Heobedabbe
beeiberoed
aeebarebHole
>63e32623D
ebHedbHdHo6e

ed66652206D

B63300eH23D
e231216e053021
Jeabberehy
peeanabbed

11D2beabbe

Saice
>ebehnybia
66ed66610e
1eb1DD13001
b6bedebHHehHD
1aelee1abp
2331ebHed1D
16edH1been
12283231232
eobebehabe
oeHyo3ebod6H
613131>6eRDh
Jed>ehbbein
bed>6es166¢e
beeobedeer
fHei1i11edd
216bHeedD1Dd
EJBRBDEIED
33823006311
©331236e232)
3edbhieaeed
D>1eaebidie
eellebieel
bobebHorHeby

>bbebHioedy

obeasbbere
S>edd1b1bbe
53331b0H310
ebeeoelr1hp

©311D031D30eH

o>b6H1oeEeED
26beb1bo1b
breebaibeoe
ebboeIRERY
1135eb1b66bH
eb2666H60>b6e
6651115032
35e506d5e01
>b63013ebbe
6ebeaie1h
eJREEDRDED
12e3226331
e>3106e350
>eoedbedbb
o61131b3eRD
bed3o3H3102
besxb6HebeEd
Bbieedb31056
5631>100e61
eleldEdEb]
besebr1o66
16e316321001
H6e>15360600

5623123622100

TAW4S-ny-0d-1yvy-zood

aduonbas eLoLglauY

13ed310ehHoe
2BI2121D11
1o>ebeebebe
eedieibeel

1622662610

Ge1STC ZTZ21Dd 31S1| 9dusnbas

eleeddebHeb
biibeebedHb
Bbb1>>eHID
1>615edd1e
H61oePEDLDD
162H6edH663
ebieedelbb
>efHidabioe
eldeddhede
1bebaberery
beobbebedy
bieesH1106
2613103eH1
efHenrii1debh
6111530610611
22eH2121016
1oeb61b3be
315632116256
D>1D1b66ebHeb
b6e1131ebed
1edebe1d3o
16666e1deD
2631661310

2623b10HedH

66T.

jeei1ldelfe
15363323080
cebebnibia
bbeshbbide

1e613233001

Beei11b6e>
3110>6e1b6bHe
edoe50ed0H
£615322226
1533361316
o1Ho>beeedd
eo2beb1n13
beHesdd103
ebpyrbedde]
235013>beboe
1oebbibibe
15632116106
31>16b6ebeb
16316ed3162
1615623123621
bebebesreld
D11b61116eR
11362161630
es>e1231He3d
6556650013
biedobe1hHo
1eD31D8edD
2eboh666316

edxHieeried
TT <00p>

<€2¢>
<0c¢e>

<¢€TC>
<ZI{>
<ITZ¢>
<0tZ¢>

VNG

Tt

beadboeely
dyeoebioey
abbHIdEEREH
3bbebH16216

freebHibede



081t
7423
09¢¢t
00¢€€
Ovee
08T¢€
0c1e
090¢
000¢
0v6¢
088¢
078¢
094¢
004¢
0v9¢
08s¢
0¢s¢
09¥¢
00¥¢
ovee
08¢¢
0c2¢
091¢
00T¢
0v0¢
0861
0¢oT
0981
0081
(A
0891
0291
09T
00ST

121232323312
eafearbeere
>eeeelbeed
3b633eRDPED
1eHabiaiee
pebiebized
B>6622>663>
331b30beeb
besxHbHibeed
2336630>0eEDH
pichte):hin):hb]
b3136320ebH
533deebiod
paedoebibe
6312550010506
pli)slelele)n)
se3d3bbebo
eebHoddbeded
23320e131D
6352bbb1bD
3065561300
232322>ebbid
>oedbboeab
311213235206
D3edeebHHID
oeibibedeh
©>163023106
2edh1d266>
12256e263D
233623ebb63131
1eboebord6bH
12612303262
>beanbbeae

Jed>1babbe

e>2bb11beb
Heiboe1dbh
Peeeizniaa
eedPRlLbORR
eHibirdela
riebeeieby
Jaebboiese
ebeeh061061
>66as6rIDE
eOeDdERbRehDR
edb6363308
32573300832
eededb1bb2
eboedoe33b
15h103101eb
33d3edbem
2161H66e>2H
b623266300
1e31H663000
b66e33e663
Jed>EEdIDM
ebdd331eehH
©2>2026ed0b6
Boydeboebbe
bHo21HbedH
©623256662
1082261306
eibaedbhae
Hed35161606
BD1D2DDBDD
12610610561
116325650
15ed1deboe

2 ciule e Ja ke Ju e ¥

Geiee

B61ebabeadd
yjedHeberde
bHebHHH161e
>eeeaeeddy
1dbH1eeeeee
edeHesbehbd
ba1bobBoeRD]
6o66o5e6233
B6b6>3H1d67 e
233220ehH66D
bbeese1b63
5221b3boe]
5>6H65013DeD
ebedobedbb
©36b033e63>
166235e6610
pbbrebebHee
1b3d3eeddR
edehHoeehid
eeHedbbb1b
62313125€3200D
edH6661ed60
eded260261
233ebedo1n
>b16>3bHed66H
boeoceeebee
ebbo616eeR
ebedyedhHed
©10¥111006
B6a3ed0606e
3136389663
5636150063
1eelldelbe

12306133080

>oeebbHeede
bbbeeiehss
bebbbbbed]
obeeleired
ebibesbiee
131d63ee3216
basbebseed
15656103166
eeHH1333006
>beebedebHo
56635823026
11310eb6edd
HbooesHedh
D1163bBoded
Jedd3e30ehH
D31BeJD8e2333D
1222ed6ebo
66>>6656e)
b1bHo6H1D6D
Joeddedeld
63166356165
>bebehoH66>
ebHeded100d
3131216eebHob
>eebebeebs
366>3ed318D
Jebd3131dbed
2026120 66e
>eehhns1ab
JeRIBEIEID
3d3D0ebedobe
obebHresded
feiohbeeaa

J3edebioel

§Z1ST7 Z1ZZidd 31st| 9ouenbas

joeelledie
leeee1bbab
166e211163
oeeibiiiel
beaoeededd
bbebiberin
eo>bideddsbe
Haaoooeboe
©3005bH231eb6
©162106eb66
e>d665326ed
eHd31eEDID]
1626eH00b1
26663163010
vedbeebniy
>ebrodebba
>o0bedsaha
2323183321
ebbbebHidee

©2>20632661

j:lilirbRblob)

eedbHbo116E
ebOeD211DD
16531061068
>e2e123601
bbooeeheh
PED1IDEDIE
2eH3236131030
12630306 eeh
>boHboHeHe
He>bH16310eb
261boHoeHe
d>10bedeile

3123bbazeadn

©116665661
1PERDR1DID
el1liedine
130613e106
erEOEHHIIL
3321306356
3561681130
>esebebbhby
jzlolelelo):{ilololc]
1ebedohbhs
eddeeHedee
133361e68E
©dD3D2e1dhe
>bebrdbHeed
123€e232b60e)
26355131616
66315621210>
edbboeededH
66e2H15616
o1ebydbebe
poezeobbed
ebebohinaa
b6616>e1H61D
ed3ebHhdd0e
15e6331300
65661566ed
261b63e6bHed
110bebesbe
eebesdHH1>
63111e66266
661061661
6>1235eH210
©3116e300)

cedbbeaeha



0¢ss
09%$
1610349
0ves
08¢s
0¢es
09TS
00TS
0¥0s
086%
0cov
098y
008p
Oviv
089y
029y
095y
00S¥y
ovvy
08¢&v
ocey
09¢y
01074 4
ovriv
080V
0cov
096¢
006¢
0v8&
08¢
0c¢se
099¢
009¢
0¥Se

biiddaebee
peebydbreb
pHoH3313133
lieieeleed
eeeldnillal
ebe11>3116
veboebehHdHh
b625eH1631056
bd3d3>edeRDdD
33101261663
22633 eebby
r111366eH2
peee20D0D0]
erel1iedh]
31b33eb133
2312522e10be
31061311632
BHodeEDIRY
>ei1d3boeel
11663312300
EED1DBIERD
31112226212
1DEePEEEEDID
eeeldldbHee
phhililblie)
3b6y676ee]
boesbeeehb
12161201316
e11311d308h
11H1ebabee
3ae3eelbbo
ebaryeboehHe
e262323060eb

263131106660

1bbdbBederd
eeeelbeeeb
23213181130
110b3eERRELE
e1136313E2
Haieeiveleb
>fBoeeebHooe
eeoefieoell
6>230e53eHdd
eledhHodedE
1b3ebHbiyen
231563e3210
D>3131dbbeER]
Jedbbedide
eb1bH1ehH1]
leeeREd1D1
D31D213ebdae
2eH6323131310

jejeeeedee

6631112635

eebHB1dIREED
11166>ebe
pis):iimhieols) o]
2162222331
be1do36H26¢e
1e5626626¢e
eboeeldlle
20816560610
9326619616
>6Hed1de1d
BH1dHHIRED
o213eebbHie
eebobeyees

226500632236

Geive
3123ebbBidee
16623>6>¢eee
26231616001
HasdoeRIRRE
23D2eebHdh
jeoibieeil
31ed16d08ed
236233e266>
aofHeddfeea
25113116656
11ebieahio
beilaehHode
eeebH11H6062
13eded®e1dd
eledleieeh
Joebebelrba
diibooeaje
b6661111315
31133eeHdHd
Haiirebbbe
5336130100
eb12523b6d3e
pHoe131061
2663536231316
ooh1idede]
1620006262
£12>21262003
13ebbedaoa
>H313ee116
11031316eh3]
5336501313
ebobbhareehHy
62366356800

>1bbeeedde

H31e0e11bH
ped>dd>eDd10D
jledeedile
>ebebirenid
o>bibreeehb
Bbejeiaiza
111166eb6ed
2212621231671
16e1e06006
1631>318d6D0
5H21006111
eoeabhHiaan
10218313113
e131D1eeby
11b6oeeben
13100beaeba
6oe3ya116e]
3120513113103 eED
BEBlllERERR
eleillehli
bHabereen
3ohH6616e16
peayaebHoda
2e50H31011
>62>5eb36ob6
eifeiredoee
26e31316100
1DEDERERE]
bHoredeboha
1be1ehHoob66
1babeHarend
phlsihliblink}
6o>6>6ehoHe
62>6663>60%®

GZL1ST2 7TgzAdd 1St 9duanbas

babeboedbH]
3233263001
1bebareabed
6o2331e163R]
pH31310eD
e1>dboeaeh
1616323632
126660eH1>
1e6323561D
13221213331
D13ee1d61]

1b1eeiedib

eeere1d116-

311h322e331D
sbediyeanae
aoehyeedhbh
obaedeblie
eie1126113
Seeillehld
11232e1016
123165e501
>ed11H621eb
1666e3325D
1521300211
e>fHobhHoe11b
Jbered1bdl
1056671 ee
e13ebioed]
jeabeehHeee
eedbeddell
111ea1bbead
beoeeddd31
bobebabeda

baden1dHd1

bbHi1bede
1556313100
eebbeeeeeb
rERDI1EDR]
66166316
1b31306b6e
bebbbr2122
22623653e613
aeedelhHedni
e1bbdHIeb]
11ee110633
bbedeyieyb
pbebierere
22319266253
ebayedbHod1
©d1310ebed
Hieaeoearbb
eleeERl113PP
beHleeeeee
633151e31200
be661160eH
1bbbeazehy
2106666611
233310633131
6166161666
abBabieaean
J131d>dd3eeee
22bb166231D

Dieeadelle
e1ebhio11b
1eeeed162b6

5>206233e6H2D

2066566620

2621560606



6612
ovTL
080¢
0204
0969
0069
0v89
0849
0¢/9
0999
0099
0¥59
08¥9
0ev9
09€9
00£9
0¥29
08T9
0¢19
0909
0009
0v6S
0885S
0¢8S
0945
0045
0y9s
0885

11ebo>o663
ebibed1bed
H6o>e31€26D
plilohle]ihlkhh}
2666b66eI]
oabeaeiilo
b5b6es66>6e
Jea1dbehabo
©3>61621166
b61166600%e
phislibhielelchl
be11110016
eeddeldbed
1261561338
>oebes1656
13130D3ebee
eleledidel
6o3ebesede
2163333223
booHehbbIdY
besbiabeee
seebobbioe
>beboehHoee
>1ebbbbbae
Se131deEdDH
ebiedbbrehH
i1lejoedeje

6163e2362D

16562363230
>b6eosbrHebd
seeyebHbarba
326631050116
Ho310Heb1b
1e16615262
©1661333e36
feceyooeae
HHb6oeEhHID
13016160216
iiod-nlelelilole} 2
3lJeleRRdDR
eE31ehHHIDH
165636301
eb1oe5313h
636be31>1eH
11beedoebe
Jeeeboeebs
peeibbirebe
eeeilebinba
1ebbobHebd
Bl3ER3IDPRED
edde3eddhe
>eededH111
B6obioeoeen
foe11d1ed6
36556516H>

11beeeinla

GeiSe

1531556>0¢€e
JeboeehHodh
231386323030
£3e33232100
3133113e6316
eeebhbbbed
Beoebbobbe
beHideebod
b66>3166>6%e
eelehoHh1b
s>be1basioe
1ebenhobeb
1316331663
33333100380
2>13331beb1b
Heeeeiliee
31b1>eR1bBb
efbBireroees
22b6bb6H3Ided
1e11166106
jebbroebey
b>6336o>€ED
ebieebasbe
1112630%¢R)
ebibehiedd
eeeebHeded]
1oeedbebee

oedbebieby

edbHdereedd
e06H523653106
1e11656153
bb6oHoeEDHE
sbehH11oeh
D11dsbebbbe
eebebbbeedH
ed>eilddehoe
>bobbeeleb
©206H310610D6
ebees3yded
edbHed31566
BbHobHedDIE]D
Beb3303302
2eB31100D3e
1313338132310
13eobeelle
66e5316eb6H
fes3bi1es3e
63566233110
PE11BEDIRED
eedbH3eedD
H6o>0eebHbby
>bebbeehod
eeled5610b
Beodedided
2H6663>65ehH

©e>311136D

SZLSTZ ZTZelDd ast| 9duenbas

>bobebeebb
>oeiebidbe
13130316382
3>hoeeeeeb
3132833631
boes>Hobebe
555113bDed
eboHeb611D
Bbooeyybeqe
bapesdexih
>eddhbbe11b
aoeeibbeedb
Booeodseeee
2669293196
eeedDdEblED
eeeRllleh]
H3123e23310061
Hoeboedeld
1665651010
2066233126006
66350335b%®
e31631>5062eb6
1b653eH32300
ebbebHdIEH
1bedbareine
Heb1166213>
13eaboodje

eebeebHo30D

obeebbehob
B6abeb13300
©2315611310
Hre1doHeh6
116663163>
boeseebbry
opH>beeebedh
Hesxddbeded
boebeedioe
1001eel1dHha
e1b306eaba
5233131131010
eeedeeeshl
reeebelhHod
1o3eelebl]
1ebeiiioel
bbeyebhHebad

1eailbeahna
6616>H6ebH316
12130ed0eh

123o0e]3d0%e]

>eddedebHib

6313é21612

Jeedebhinia

ebebeeirhed

eHieebedld
13e36b60606

6>13116%6®



35
CLAIMS

1. An isolated nucleotide sequence having at least 85% sequence identity
to SEQ ID NO: 1 that codifies for the protein SEQ ID NO: 2.

2. The isolated nucleotide sequence according to claim 1, wherein said
sequence is SEQ ID NO: 1.

3. A gene construction comprising the nucleotide sequence according to

any of claims 1 or 2.

4. The gene construction according to claim 3, wherein said gene

construction is a vector.

5. The gene construction according to claim 4, wherein said vector is an

expression vector.

6. The expression vector according to claim 5, wherein said vector is an

adeno-associated vector.

7. The expression vector according to claim 6, wherein the serotype is 1, 2,
5 7,80r0.

8. The expression vector according to claim 7, wherein the serotype is 9.

9. An expression vector according to claim 6 comprising a CAG promoter
operably linked to SEQ ID NO: 1.

10.The expression vector AAV9-CAG-co-hu-SFMD according to claim 9

wherein the adeno-associated vector is serotype 9.
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11.The plasmid vector pAAV-CAG-co-hu-SFMD according to claim 10 with
accession number DSM 24817.

12.An expression vector according to claim 5 comprising a hAAT promoter
operably linked to SEQ ID NO: 1.

13.The plasmid vector pAAV-hAAT-co-hu-SFMD according to claim 12

wherein the adeno-associated vector is serotype 8 or 9.

14.The plasmid vector pAAV9-hAAT-co-hu-SFMD according to claim 13

wherein the adeno-associated vector is serotype 9.

15.A pharmaceutical composition comprising: the nucleotide sequence
according to any of claims 1 or 2; the gene construction according to any
of claims 3 to 5; or the expression vector according to any of claims 6 to
14.

16.The pharmaceutical composition according to claim 15 for parenteral

administration, preferably for intravenous or intracisternal administration.

17.The pharmaceutical composition according to any of claims 15 or 16
comprising a therapeutically effective amount of: the nucleotide
sequence according to any of claims 1 or 2; the gene construction
according to any of claims 3 to 5; or the expression vector according to

any of claims 6 to 14.

18.The pharmaceutical composition according to claim 15 comprising a
therapeutically effective amount of the adeno-associated vector of

serotype 9 according to claim 9 for intracisternal administration.

19.The nucleotide sequence according to any of claims 1 or 2; the gene

construction according to any of claims 3 to 5; or the expression vector
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according to any of claims 6 to 14; or the pharmaceutical composition

according to any of claims 15 to 18 for use as a medicament.

20.The nucleotide sequence according to any of claims 1 or 2; the gene
construction according to any of claims 3 to 5; or the expression vector
according to any of claims 6 to 14; or the pharmaceutical composition
according to any of claims 15 to 18 for increasing the sulfamidase activity
in the body.

21.The nucleotide sequence according to any of claims 1 or 2; the gene
construction according to any of claims 3 to 5; or the expression vector
according to any of claims 6 to 14; or the pharmaceutical composition
according to any of claims 15 to 18 for use as medicament for enzyme

replacement or gene therapy, preferably for gene therapy.

22.The nucleotide sequence according to any of claims 1 or 2; the gene
construction according to any of claims 3 to 5; or the expression vector
according to any of claims 6 to 14; or the pharmaceutical composition
according to any of claims 15 to 18 for the treatment of
mucopolysaccharidoses, preferably of mucopolysaccharidosis type IlIA

or Sanfilippo syndrome.

23.A method of producing the expression vectors according to claim 6
comprising the steps of:

i) providing a first vector comprising the SEQ ID NO: 1 interposed
between a first AAV terminal repeat and a second AAV terminal
repeat, a CAG or hAAT promoter operably linked to the SEQ ID NO:
1; a second vector comprising an AAV rep gene and a AAV cap gene;
and a third vector comprising the adenovirus helper function;
i) co-transfecting competent cells with the vectors of step i);
iii) culturing the transfected cells of step ii); and

iv) purifying the expression vectors from the culture of step iii).
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24.An isolated cell transfected with: the nucleotide sequence according to
any of claims 1 or 2; the gene construction according to any of claims 3

to 5; or the expression vector according to any of claims 6 to 14.

25.A method of manufacturing the pharmaceutical compositions of any of
claims 15 to 18 which comprises combining the nucleotide sequence
according to any of claims 1 or 2; the gene construction according to any
of claims 3 to 5; or the expression vector according to any of claims 6 to

14; and a pharmaceutically acceptable vehicle or carrier.

26.A method for treating mucopolysaccharidosis type IIIA comprising
administering to a subject having mucopolysaccharidosis type IlIA the
nucleotide sequence according to any of claims 1 or 2; the gene
construction according to any of claims 3 to 5; or the expression vector
according to any of claims 6 to 14; or the pharmaceutical composition

according to any of claims 15 to 18.



