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PPT1 GENE THERAPY

RELATED APPLICATIONS
[0001] The present application claims priority to U.S. Provisional Application No. 63/491,205,
filed March 20, 2023, U.S. Provisional Application No. 63/584,000, filed September 20, 2023,
and U.S. Provisional Application No. 63/600,153, filed November 17, 2023, each of which are

hereby incorporated by reference herein in their entirety.

REFERENCE TO SEQUENCE LISTING SUBMITTED ELECTRONICALLY
[0002] The contents of the electronic sequence listing (065830.23WO1.xml; Size: 315,901

bytes; and Date of Creation: March 8, 2024) is herein incorporated by reference in its entirety.

BACKGROUND OF THE INVENTION
[0003] Palmitoyl Protein Thioesterase 1 (PPT1) is a glycoprotein involved in removing
thioester-linked fatty acyl groups, such as palmitate from protein. Full-length PPT1 contains 306
amino acids and includes a signal sequence of 27 amino acids. Removal of the signal sequence
produces a mature PPT1. (Bellizzi et al., (2000) PNAS 97:9 4573-4578.)
[0004] PPT1 is found in lysosomes where it aids in lipid-modified protein catabolism. PPT1 is
also found in other locations, such as synaptosomes, synaptic vesicles, blood and cerebrospinal
fluid (CSF). PPT1 is encoded by the CLN/ gene.
[0005] Neuronal Ceroid Lipofuscinosis 1 (NCL1) is a progressive neurodegenerative disease
resulting from reduced PPT1 activity. NCL1 can be caused by mutations leading to abolished or
reduced PPT1 activity or expression, resulting in a deficiency in lysosomal PPT1 activity. As the
disease progresses symptoms can include epilepsy, seizures, motor and cognitive deterioration,
visual impairment, behavioral disturbances, sleep disturbances, and death. NCL1 is also referred
to as CLN1, Batten disease or Infantile Neuronal Ceroid Lipofuscinosis (INCL), and symptoms
have an onset of about 12-18 months. In some cases, mutations in PPT1 can lead to a later onset
of symptoms, such as late infantile (about 2-4 year), juvenile or adult onset. NCL1 pathology
can occur in different locations including the brain and spinal cord. (Gorenberg et al., (2022)
PLos Biol. 20(3): €3001590; Simonati and Williams (2022) Front. Neurol. Mar 11;13:811686;
Shyng e al., (2017) PNAS 114 (29) E5920-E5929; and Bellizzi ef al., (2000) PNAS
97(9):4573-4578.)
[0006] References mentioning potential enzyme replacement and gene therapy treatments for
NCL1 include Nelvagal ef al., (2022) J. Clin. Invest. 132(20),e163107; Griffey et al., (2004)
Neurobiology of Disease 16:360-369; Griffey et al., (2006) Molecular Therapy 13(3):538-547,
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Shyng ef al., (2017) PNAS 114 (29) E5920-E5929; International Patent Publication No.
WO02017/219450; and International Patent Publication No. W02020/223322.

BRIEF SUMMARY OF THE INVENTION

[0007] The present invention features PPT1 polypeptides and encoding nucleic acid constructs.
PPT1 polypeptides described herein include polypeptides comprising a PPT1 amino acid
sequence and, in different embodiments, further comprise a signal sequence, where either or
both the mature PPT1 or signal sequence is modified from that present in the full-length
naturally occurring human PPT1. PPT1 encoding constructs include nucleic acid sequences
encoding PPT1 polypeptides having one or more differences from the natural occurring human
PPT1 mature or full-length sequence and/or comprise a CpG reduced sequence. Uses of the
polypeptides and encoding nucleic acid constructs include producing PPT1 polypeptides;
increasing PPT1 activity in a subject; and treating a PPT1 related disorder, such as CLN1
disease in a subject.
[0008] Reference to a PPT1 polypeptide indicates the presence of sequence related to the mature
sequence and includes either or both the full-length sequence comprising a signal sequence or a
mature sequence not containing a signal sequence. The mature sequence can vary in size
depending on signal sequence and may be subject to further processing. The PPT1 polypeptide
sequence may be naturally occurring or a modification of the naturally occurring sequence.
Reference to the full-length naturally occurring human PPT1 indicates SEQ ID NO: 29. The
mature naturally occurring human PPT1 sequence is provided by SEQ ID NO: 1.
[0009] Thus, a first aspect of the present invention describes a polynucleotide comprising a
nucleic acid sequence encoding a palmitoyl-protein thioesterase-1(PPT1) polypeptide, wherein
the PPT1 polypeptide comprises a PPT1 amino acid sequence having at least 95% identity to the
sequence of SEQ ID NO: 1, wherein:

(a) the PPT1 polypeptide further comprises a signal sequence of any of SEQ ID NOs: 16-27
or a variant thereof having a one amino acid substitution, deletion or insertion; and/or

(b) the PPT1 amino acid sequence comprises a glycine (G), valine (V) or leucine (L)
substitution for aspartic acid (D) at its amino terminus; and/or

(c) the PPT1 sequence comprises the amino acid sequence leucine-glutamine-histidine-
leucine at its N-terminus; and/or

(d) the nucleic acid sequence comprises a PPT1 encoding sequence having at least 85%
identity to any of SEQ ID NOs: 61-94.
[0010] The signal sequence of SEQ ID NOs: 16-27 provides signal sequences not present in
naturally occurring full-length human PPT1.
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[0011] Reference to a glycine (G), valine (V) or leucine (L) substitution for aspartic acid (D) at
its amino terminus, indicates glycine (G), valine (V) or leucine (L) is present in the location
corresponding to aspartic acid (D) in the native mature PPT1 sequence (SEQ ID NO: 1).

[0012] Another aspect of the present invention describes a PPT1 polypeptide comprising a PPT1
amino acid sequence having at least 95% identity to the sequence of SEQ ID NO: 1, wherein:

(a) the PPT1 polypeptide further comprises a signal sequence of any of SEQ ID NOs: 16-27
or a variant thereof having a one amino acid substitution, deletion or insertion; and/or

(b) the PPT1 amino acid sequence comprises a glycine (G), valine (V) or leucine (L)
substitution for aspartic acid (D) at its amino terminus; and/or

(c) the PPT1 sequence comprises the amino acid sequence leucine-glutamine-histidine-
leucine at its N-terminus.
[0013] Another aspect of the present invention is directed to an expression cassette comprising a
nucleic acid sequence encoding a PPT1 polypeptide and one or more expression control
elements operably coupled to the encoding nucleic acid sequence.
[0014] Reference to one or more expression control elements “operably linked” or “operably
coupled” to nucleic acid encoding a PPT1 polypeptide indicates that the expression control
element(s) impacts PPT1 polypeptide expression. PPT1 polypeptide expression can be impacted
in different ways, such as increased production of PPT1 polypeptide mRNA transcripts,
increased nuclear transport and stability of mRNA transcripts, and increased mRNA translation.
[0015] Another aspect of the present invention is directed to a recombinant viral vector nucleic
acid comprising (a) an expression cassette comprising a nucleic acid sequence encoding a PPT1
polypeptide and one or more expression control elements operably linked to the encoding
nucleic acid sequence and (b) 5” and/or 3’ viral elements providing for viral packaging and/or
replication.
[0016] Another aspect of the present invention is directed to a delivery vehicle comprising a
viral or a non-viral vector and (a) a PPT1 polypeptide or (b) a polynucleotide, expression
cassette, or recombinant viral vector nucleic acid comprising a sequence encoding for a PPT1
polypeptide.
[0017] Another aspect of the present invention is directed to a pharmaceutical composition
comprising (a) a PPT1 polypeptide; (b) a polynucleotide, expression cassette, or recombinant
viral vector nucleic acid comprising a sequence encoding for a PPT1 polypeptide; or (c) a
delivery vehicle comprising (a) or (b); and a pharmaceutically acceptable carrier.
[0018] Another aspect of the present invention is directed to a method of increasing PPT1
activity, treating a PPT1 disease or disorder, or treating CLN]1, in a subject comprising

administration of: (a) a PPT1 polypeptide; (b) a polynucleotide, expression cassette, or
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recombinant viral vector nucleic acid comprising a sequence encoding for a PPT1 polypeptide;
(c) a delivery vehicle comprising (a) or (b); or (d) a pharmaceutical composition comprising (a),
(b), or (¢) and a pharmaceutically acceptable carrier.

[0019] Additional aspects of the present invention include: (a) a PPT1 polypeptide; (b) a
polynucleotide, expression cassette, or recombinant viral vector nucleic acid comprising a
sequence encoding for a PPT1 polypeptide; (c) a delivery vehicle comprising (a) or (b); or (d) a
pharmaceutical composition comprising (a), (b), or (c) and a pharmaceutically acceptable
carrier; (a), (b), (c), or (d) for use in medicine, increasing PPT1 activity, treating a PPT1 disease
of disorder or treating CLN1 in a subject; and use of (a), (b), (c), or (d) in the preparation of a
medicament (e.g., for use in medicine, increasing PPT1 activity, treating a PPT1 related
disorder, or treating CLN1 in a subject).

[0020] Additional aspects of the present invention include vector genome plasmids comprising
recombinant viral vector nucleic acid encoding a PPT1 polypeptide, methods of producing
recombinant viral vector nucleic acid encoding a PPT1 polypeptide, and methods of obtaining a
PPT1 polypeptide.

[0021] Other features and advantages of the present invention are apparent from additional
descriptions provided herein, including different examples. The provided examples illustrate
different components and methodology useful in practicing the present invention. Such
examples do not limit the claimed invention. Based on the present disclosure, the skilled artisan
can identify and employ other components and methodology useful for practicing the present

invention.

BRIEF DESCRIPTION OF THE DRAWINGS
[0022] FIG. 1 is a schematic of a rAAV PPT1 expression construct (or cassette), comprising
different nucleic acid regions; 5’-inverted terminal repeat (ITR), elongation factor-1 alpha (EF-
1a) promoter, Kozak sequence (Kozak), signal sequence (SS also referred to as signal peptide),
mature PPT1 sequence (human PPT1), bovine growth hormone polyadenylation sequence
(bGH-pA), stuffer (stuffer sequence), synthetic polyadenylation sequence (synthetic pA) and 3’-
ITR.
[0023] FIG. 2A and FIG. 2B are bar graphs illustrating PPT1 enzymatic activity levels in PPT1
knock out HeLa cells transfected with rAAV plasmids carrying different engineered human
PPT1 constructs. PPT1 activity is expressed as a percent of PPT1 activity from PPT1 having its
native signal peptide in the total cell lysates (FIG. 2A) and in cell culture supernatants (secreted

PPT1) (FIG. 2B). Reference to “Dead” indicates a mutated PPT1 lacking enzymatic activity.
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[0024] FIGs. 3A-3C illustrate a rAAV PPT1 nucleic acid/tdTomato reporter plasmid, and results
using the plasmid to evaluate PPT1 secretion from transfected cells. FIG. 3A shows different
rAAYV nucleic acid regions and tdTomato regions. FIG. 3B provides a bar graph showing the
ratio of the number of cells having PPT1 to the number of cells transfected with the
PPT1/tdTomato reporter plasmid. FIG. 3C provides a bar graph showing results from FIG. 3B,
normalized for the native construct. For both FIG. 3B and 3C, each point (clear circle; average
of 30 fields) is an independent transfection (from 2-3 experiments), and the values are mean +
SD. P values by one way ANOVA, *#*** p<0.0001, ***p<0.001, **p<0.01.

[0025] FIG. 4 illustrates dose and time dependent increased PPT1 activity detected in the media
of rat primary cortical neurons transduced with rAAV comprising Sp7-F.PPT1. Cultured
neurons were transduced with three multiplicities of infection (MOI) (low, 1E+5; mid, SE+5 and
high, 1E+6) and PPT1 activity in the culture media was analyzed at 3-, 4- or 6-days post
transduction. “Dead” PPT1 refers to catalytically inactive PPT1. Untreated or cells treated with
diluent served as negative control. Purified recombinant PPT1 was used as a positive control for
assay. Each circle represents the values from independently transduced cells in a single well.
Data are meant SD.

[0026] FIG. 5A, FIG. 5B and FIG. 5C illustrate serum PPT1 expression and activity at different
time points from mice dosed with rAAV comprising Sp7-F.PPT1 viral vector nucleic acid. FIG.
5A illustrates production of glycosylated PPT1 activity in the serum of mice dosed intravenously
(IV). FIG. 5B shows serum PPT1 activity of mice dosed IV. FIG. 5C shows serum activity of
mice dosed IPa (delivered intraparenchymally to the hippocampus through stereotactic
injection). ND, not detected. Data are mean = SD. P values by ANOVA *P<0.05, ***P<0.001,
**FFP<0.0001.

[0027] FIG. 6 illustrates liver PPT1 activity from mice dosed IV with rAAV comprising Sp7-

F PPT1 viral vector nucleic acid. Mice injected with diluent served as negative controls.

[0028] FIG. 7 illustrates an immunohistochemical analysis showing increased PPT1 staining
(indicated by black asterisk) in a mouse hippocampus upon hippocampal administration of
rAAV comprising Sp7-F. PPT1 viral vector nucleic acid.

[0029] FIG. 8 provides an automated capillary-based immunoassay (JESS, ProteinSimple)
analysis demonstrating glycosylation of overexpressed PPT1 in mice brain. Recombinant AAV
comprising Sp7-F PPT1 viral vector nucleic acid or diluent was administered to the
hippocampus (four mice per group).

[0030] FIG 9 provides an automated capillary-based immunoassay (JESS, ProteinSimple)
analysis of hippocampal protein extract, untreated (-) or treated (+) with deglycosylase, from
two different mice, following administration of rAAV comprising Sp7-F.PPT1 viral vector to
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the hippocampus. Reduced molecular weight upon deglycosylase treatment (lanes marked with
+) suggested PPT1 was glycosylated.
[0031] FIG. 10 illustrates PPT1 activity assay in mice hippocampal lysate showing PPT1
expression in mice brain. Recombinant AAV comprising Sp7-F PPT1 viral vector nucleic acid
was administered to the hippocampus.
[0032] FIG. 11 are bar diagrams illustrating vector genome copy number (VGCN) as an
indicator of viral transduction in different brain regions. Total DNA from frozen tissue was
isolated and the VGCN was quantified by quantitative PCR (qPCR) using a standard curve.
Each circle is data from one mouse. The height of each bar shows the average. Hpc,
hippocampus; Br. Stem, brain stem; crblm, cerebellum; Cerv, cervical spinal cord; Thor,
thoracic spinal cord, lumb; lumbar spinal cord. Mice dosed by diluent served as a negative
control.
[0033] FIG. 12 are bar diagrams showing fold change (FC) in PPT1 activity in different brain
and spinal cord regions of rAAV-injected animals relative to diluent-injected mice. PPT1
activity in tissue lysate was quantified using 4-methylumbelliferyl-6-thiopalmitoyl- -D-
glucopyranoside (MUTG) as a substrate. A standard curve (prepared by using known
concentrations of 4 MU) was used to determine PPT1 activity. FC activity was calculated
relative to the mean activity of diluent-injected animals. Each circle is the result of one mouse.
The data is Mean £ SD. One way ANOVA, Tukey’s test, *P<0.05, *** P<0.001, ****P<0.0001.
[0034] FIG. 13 are bar diagrams illustrating FC in PPT1 activity in the cerebrospinal fluid (CSF)
of mice subjected to rAAYV injection compared to those injected with the diluent. The FC is
relative to the average activity level of the diluent group. Each data point on the graph represents
data from a single mouse. The data is expressed as Mean + SD. The statistical analysis involved
a one-way ANOV A followed by Tukey’s test. *P<0.05.
[0035] FIG. 14 is a scatter plot illustrating the correlation between VGCN and PPT1 enzymatic
activity in the brain. The Spearman correlation coefficient was r=0.066, p<0.0001. Each circle is
data from a brain region from mice dosed with rAAV.
[0036] FIG. 15 shows detection of glycosylated and deglycosylated PPT1 protein in brain lysate
analyzed by JESS. Protein extract from brain lysate from the cortex of two independent mice
(mouse one: lanes 1 and 3; mouse 2: lanes 2 and 4) administered rAAV comprising Sp7-F.PPT1
was treated with deglycosylase and analyzed by JESS assay. The doublet seen in lanes 1-2
indicates two glycosylated forms of PPT1. The reduced molecular weight upon deglycosylase
treatment (lanes 3-4) suggests PPT1 was glycosylated.
[0037] FIGs. 16A-16H are bar diagrams depicting vector genome copy number (VGCN) as a

measure of viral transduction, across various region: cortical areas (FIG. 16A); thalamus (FIG.
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16B); cerebellar cortex (FIG. 16C); hippocampus (FIG. 16D); corpus callosum (FIG. 16E);
additional indicated brain areas (FIG. 16F); spinal cord (FIG. 16G); and liver (FIG. 16H).
Quantitative PCR (qPCR) utilizing a standard curve was employed to quantify the VGCN from
frozen tissue DNA. Each data point represents a single sheep. Vertical arrows indicate sample
from the contralateral brain region (compared to injection side). Open circles correspond to
sheep dosed with rAAV comprising Sp7-F.PPT1, while filled circles depict results from sheep
dosed with a vector expressing GFP. Data is provided for the following regions: Frontal Cortex
(FC), Motor Cortex (MC), Somato sensory cortex (SSC), Piriform Cortex (PC), Suprasylvian
Gyrus (SSG), Ectolateral Gyrus (EcG), Entolateral Gyrus (EnG), Caudate (Cau), Choroid plexus
(Ch Ple), Optic chiasm (Opt chi), Fornix (For), Periaquaductal gray (Periaq G), Olfactory bulb
(O1), Optic nerve (Op nerve), Hippocampus (HPC), Thalamus (Tha), Corpus callosum (Cca),
Cerebellar cortex (Cer ctx), Spinal cord Cervical (SC_Cer), Spinal cord Thoracic (SC_Tho),
and Spinal cord Lumbar (SC_Lum).

[0038] FIGs. 17A-17D are bar diagrams showing functional PPT1 expression and secretion in
brain and CSF of sheep injected with rAAV comprising Sp7-F PPT1 (n=4 sheep) or GFP (n=2
sheep) transgenes. FIG. 17A is a bar diagram illustrating PPT1 activity in the cortex. FIG. 17B
is a bar diagram illustrating PPT1 activity the thalamus. FIG. 17C is a bar diagram illustrating
PPT1 activity in the cerebellar cortex. FIG. 17D is a bar diagram illustrating PPT1 activity in the
caudate. PPT1 activity in tissue lysate was quantified using 4-methylumbelliferyl-6-
thiopalmitoyl- B-D-glucopyranoside (MUTG) as a substrate. Each circle is the result of one
tissue punch from the brain region. N denotes number of regions from 2 GFP dosed animals and
4 from PPT1 dosed animals. The data is Mean = SEM. Statistical analysis by Mann-Whitney U
test, *P<0.05, *** P<0.001.

[0039] FIG. 18 provides 95% confidence intervals showing mean PPT1 activity by overall
treatment group. After taking the log-transformed activity results of all data in FIGs. 17A-17D
and accounting for numbers of punches, and brain region differences in average value, a
hypothesis test for average Treatment Type difference was conducted at the 0.05 alpha level.
The average estimated fold change in PPT1 over GFP was 3.9, and with medians of 73
nmoles/mg/hr for the PPT1 vs. 19 nmoles/mg/hr for the GFP. **** P<0.0001, Weighted 2-way
ANOVA.

[0040] FIG. 19 is a bar diagram showing percent change in PPT1 activity in the cerebrospinal
fluid of (CSF) of sheep dosed with rAAV carrying Sp7-F.PPT1 (n=4 sheep) or GFP (n=2
sheep). The percent changes is relative to mean activity of control (GFP animals). Each circle is

one animal. N denotes number of animals. The data is Mean + SEM.
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[0041] FIG. 20 shows the result of a JESS assay detecting the expression of recombinant PPT1
in the tissue lysate of the spinal cord of sheep injected with an rAAYV vector carrying either
PPT1 (sheep 1-4) or GFP (sheep 1-2). The first lane shows the position of the molecular weight
standard (std). While protein bands likely representing sheep PPT1 were observed in all
subjects, bands for human PPT1 were solely identifiable in animals treated with a vector
encoding human PPT1. The abbreviations C, T, and L denote the cervical, thoracic, and lumbar
segments of the spinal cord, respectively. KDa, Kilo Dalton.

[0042] FIG. 21 illustrates results showing an elevated level of mean PPT1 activity in the
thoracic and lumbar segment of the spinal cord of sheep dosed with PPT1 carrying vector. Each
circle represents the result from the spinal cord segment of an animal. The data is Mean + SEM.
[0043] FIG. 22 is a bar diagram illustrating a rotarod assessment of PPT1 knockout (KO) mice
dosed with rAVV (1E+11 vg/animal) comprising Sp7-F PPT1 (1) or SPARC PPT1 (2). KO
mice were dosed with rAAYV through bilateral ICV injection at postnatal day 1 and assessed at 7
months of age. Untreated (Un) or vehicle (Veh) treated KO mice served as negative controls.
Native refers to rAAV vector encoding native human PPT1. Each circle represent one mouse.
The bars are mean + SEM. One-way ANOVA, Tukey’s post hoc test, ¥P<0.05, *** P<0.001,
**x%P<0.0001.

[0044] FIG. 23 illustrates the ability of rAAV-Sp7-F.PPT1 and rAAV-SPARC PPT1 to improve
motor coordination and balance as assessed by latency to fall from an accelerating rod in Ppt1-/-
mice (KO). The values are mean+SEM. One-way ANOVA, Tukey’s post hoc test. # # #
#p<0.0001, WT, 7 movs KO, Un, 7 mo; KO, Veh, 7mo. ****p<0.0001, KO, Veh, 7 mo vs all
dosed groups except rAAV-Sp7-F PPT1, hi at 9mo. **p<0.005, KO, Veh, 7 mo vs rAAV-Sp7-
F PPT1, hi at 9 months. AAV=adeno-associated virus; ANOV A=analysis of variance; CNS-
central nervous system; lo=low dose (1x10'! vg/animal); hi= high dose (3.82x10'! vg/animal);
KO= Pptl-/-; mo=months; PND=post-natal day sec=seconds; SEM=standard error of mean;
Un=untreated; Veh=vehicle; WT=wild-type.

[0045] FIG. 24 illustrates the effect of rAAV-Sp7-F.PPT1 and rAAV- SPARC.PPT1 on grip
strength in Ppt1-/- mice (KO). The values are mean+SEM. One-way ANOVA, Tukey’s post hoc
test. # # # #p<0.0001, WT, 7 mo vs KO, Un, 7 mo; KO, Veh, 7 mo. ****p<0.0001, KO, Veh, 7
mo vs all treated groups. AAV=adeno-associated virus; ANOV A=analysis of variance; CNS-
central nervous system; lo=low dose (1x10!! vg/animal); hi= high dose (3.82x10!! vg/animal);
KO= Pptl-/-; mo=months; PND=post-natal day sec=seconds; SEM=standard error of mean;
Un=untreated; Veh=vehicle; WT=wild-type.

[0046] FI1Gs. 25A and 25B illustrates serum PPT1 activity in mice administered rAAV-Sp7-

F PPT1 or rAAV-SPARC.PPT1. FIG. 25A illustrates activity at different time points. FIG. 25B
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illustrates activity at 8 months. In each group, the number of mice varied from 11 to 18. Gender
distribution was approximately balanced within each group. Each circle represent a result from
one mouse. Each point in FIG. 25A and each bar in FIG. 25B shows mean+SEM. One-way
ANOVA, Tukey’s post hoc test done on Log10 transformed valued. # # # # p<0.0001, WT vs
KO, Un; WT vs KO Veh; **p<0.01, KO, Veh vs Native, lo; ***p<0.001, KO, Veh vs rAAV-
SPARC PPTI, lo; ***p<0.0001, KO, Veh vs rAAV- Sp7-F PPT1, lo; Native, hi; rAAV- Sp7-

F PPT1, hi; rAAV-SPARC PPT1, hi. AAV=adeno-associated virus; ANOVA=analysis of
variance; lo=low dose (1x10!! vg/animal); hi= high dose (3.82x10!! vg/animal); KO= Ppt1-/-;
mo=months; LLOQ=lower limit of quantification, PND=post-natal day sec=seconds;
SD=standard deviation, Un=untreated; Veh=vehicle; WT=wild-type.

[0047] FIGs. 26A-C provide bar diagrams showing PPT1 activity in the cortex (FIG. 26A),
brainstem (FIG. 26B) and cerebellum (FIG. 26C) of Pptl-/- mice injected with rAAV-Sp7-
FPPT1 or rAAV-SPARC.PPT1. Mice were dosed through bilateral intra-cerebro ventricular
injections at PND 1. ‘Native’ refers to AAV vectors containing the unmodified human PP77
gene. The bars are meantSEM. Each circle represent a mouse.

[0048] FIG. 27 is a schematic showing the design of an rAAV nucleic acid, present in a plasmid.
Expression of the human PPT1 sequence is driven by a longer version of the EF 1a promoter
(SEQ ID NO: 173). SS=Signal sequence.

[0049] FIGs. 28A and 28B are bar graphs depicting PPT1 expressed in PPT1 knockout HeLa
cells transfected with different AAV plasmids carrying codon-optimized PPT1 sequences.
Different codon-optimized PPT1 ¢cDNA constructs (excluding the signal sequence), labeled as
CO followed by the number on the x-axis, were paired with signal sequences. FIG. 28 A depicts
Sp7F or SP7F (codon optimized). FIG. 28B depicts SpSPARC, or SpSPARC (codon optimized).
[0050] FIG. 29 provides survival curves illustrating the ability of CNS-targeted AAV gene
therapy delivering functional human PPT1 in Ppt/-/- mice to extend survival.

[0051] FIG. 30 is a bar diagram illustrating the effect of rAAV comprising nucleic acid
encoding Sp7F.PPT1 or SPARC.PPT1 on brain weight in Pptl-/- mice. Mean+SD.
**%Pp<0.0001, One-way ANOVA, Tukey's post hoc. AAV=adeno-associated virus; CNS-central
nervous system; lo=low dose (1x10'! vg/animal); hi= high dose (3.82x10!! vg/animal); KO=

Ppt1-/-; PND=post-natal day; Un=untreated; Veh=vehicle; WT=wild-type.

DETAILED DESCRIPTION OF THE INVENTION
[0052] The present invention features PPT1 polypeptides and nucleic acid constructs encoding

for PPT1 polypeptides. The polypeptides and encoding nucleic acid constructs can be used, for
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example, to produce PPT1 polypeptides, to increase PPT1 activity in a subject and/or to treat a
PPT1 related disease or disorder, such as CLN1.

[0053] Polynucleotides encoding a PPT1 polypeptide can be delivered to a subject by non-viral
or viral delivery. Viral vectors that can be used include retroviral vectors, adenovirus vectors,
AAYV vectors, and herpes simplex viral vectors. Non-viral delivery includes naked DNA and the
use of nanoparticles.

[0054] Reference to “subject” indicates a mammal, such as a human; non-human primate such
as ape, gibbon, gorilla, chimpanzee, orangutan, and macaque; domestic animal such as a dog and
cat; farm animal such as poultry, duck, horse, cow, goat, sheep and pig; and experimental animal
such as mice, rat, rabbit, sheep, and guinea pig. A preferred subject is a human.

[0055] In certain embodiments, PPT1 polypeptides or nucleic acid constructs encoding for PPT1
polypeptide are evaluated for PPT1 expression and efficacy using a sheep model. (See, for
example, Nelvagal et al., (2022) J. Clin. Invest. 132(20),e163107, hereby incorporated by
reference herein in its entirety; and the Example section provided below.)

[0056] Reference to an indicated percent identity to one or more reference sequences, and
similar language throughout the specification providing for an indicated percent identity to one
or more reference sequences, provides the indicated percent identity or percent identity range
independently to each of the referenced sequences. In determining percent identity for a
polynucleotide, RNA and the corresponding DNA are considered the same unless provided
otherwise by the employed context, for example, providing reference to the polynucleotide
being RNA or DNA. Corresponding RNA and DNA include uracil for thymine and replacement
of the ribose backbone for the deoxyribose backbone.

[0057] Reference to a percent “identical”, “identity” and similar terminology are with respect to
two sequences having maximal alignment in a particular area. The provided area is with respect
to the indicated reference sequence. For example, sequence “identical” or “identity” to a PPT1
polypeptide of SEQ ID NO: 1 can be calculated by determining the number of identical amino
acids in aligned sequences, dividing by the total number of amino acids in SEQ ID NO: 1 (279
amino acids) and multiplying by 100. Percent “identical” or “identity” for nucleic acid
sequences can be determined in an analogous manner where nucleotides to the reference
sequence are aligned to achieve maximal alignment taking into account nucleotide differences
and gaps, dividing by the total number of nucleotides in the reference sequence and multiplying
by 100.

[0058] Percent identical or identity for a PPT1 encoding sequence indicated to comprise two or
more exons is determined independently of any intron. For calculating purposes, intron(s) are

removed prior to the alignment.
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[0059] In determining sequence identity to a reference sequence having one or more indicated
variation, the particular variation chosen for determining sequence identity is that providing for
the greatest sequence identity. For example, SEQ ID NO: 2 provides for X being G, V, or L; and
for purposes of determining sequence identity to SEQ ID NO: 2, the X selected for determining
sequence identity is that providing for the greatest sequence identity.

[0060] The terms “nucleic acid” and “polynucleotide” are used interchangeably herein to refer
to all forms of nucleic acid, oligonucleotides, including deoxyribonucleic acid (DNA) and
ribonucleic acid (RNA). In discussing nucleic acids, a sequence or structure of a particular
polynucleotide can be described herein according to the convention providing the sequence in
the 5’ to 3 direction.

[0061] In certain embodiments, nucleic acids include genomic DNA, cDNA, antisense
DNA/RNA, plasmid DNA, linear DNA, (poly- and oligo-nucleotide), chromosomal DNA,
spliced or unspliced mRNA, rRNA, tRNA, inhibitory DNA or RNA (RNAI, e.g., small or short
hairpin (sh)RNA, microRNA (miRNA), small or short interfering (si)RNA, trans-splicing RNA,
or antisense RNA), locked nucleic acid analogue (LNA), oligonucleotide DNA (ODN) single
and double stranded, immunostimulating sequence (ISS), riboswitches and ribozymes.

[0062] In certain embodiments, nucleic acids include naturally occurring, synthetic, and
intentionally modified or altered polynucleotides. Nucleic acids can be single, double, or triplex,
linear or circular, and can be of different lengths.

[0063] According to certain embodiments, the polynucleotide is a single-stranded (ssDNA) or a
double-stranded DNA (dsDNA) molecule. According to certain embodiments, the dSDNA
molecule is a minicircle, a nanoplasmid, open linear duplex DNA or a closed-ended linear
duplex DNA (CELiD/ceDNA/doggybone DNA). According to certain embodiments, the ssDNA
molecule is a closed circular or an open linear DNA.

[0064] A “transgene” refers to a nucleic acid that is intended or has been introduced into a cell
and operably linked to a promoter. Transgenes include a heterologous polynucleotide sequence,
such as nucleic acid encoding a PPT1 polypeptide and a heterologous promoter.

[0065] Certain embodiments are directed to “CpG reduced” or “CpG depleted”. “CpG reduced”
or “CpG depleted” refer to (i) a nucleotide sequence wherein one or more of the CpG
dinucleotides (or motifs) are removed from a reference nucleic acid sequence; and/or (ii) the
percentage of CpGs in a referred to polynucleotide is 0% to 15%. In different embodiments, the
CpG percentage is 0%, about 0.5%, about 1.0%, about 2.0%, about 3.0%, about 4.0%, about
5.0%, about 6%, about 7%, about 8%, about 9%, about 10%, about 11%, about 12%, about 13%,
about 14%, or about 15% CpGs; and/or up to about 0.5%, up to about 1.0%, up to about 2.0%,
up to about 3.0%, up to about 4.0%, up to about 5.0%, up to about 6%, up to about 7%, up to
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about 8%, up to about 9%, up to about 10%, up to about 11%, up to about 12%, up to about
13%, up to about 14%, or up to about 15% CpGs.

[0066] CpG motifs can be suitably reduced or eliminated in a nucleotide sequence encoding a
PPT1 protein and in other sequences that may be present in particular constructs (e.g.,
expression cassettes and viral vectors). Other sequences that may be present include non-coding
sequences such as 5 and 3’ untranslated regions (UTRs), stuffer sequences, promoter, enhancer;
polyadenylation signal, ITRs, and introns.

[0067] The singular forms “a,” “an,” and “the” include plural reference unless the context
clearly dictates otherwise.

[0068] The conjunctive term “and/or” between multiple recited elements encompasses both
individual and combined options. For instance, where two elements are conjoined by “and/or”, a
first option refers to the applicability of the first option without the second, a second option
refers to the applicability of the second option without the first, and a third option refers to the
applicability of the first and second options together. Any one of the options is understood to fall
within the meaning, and therefore satisfy the requirement of the term “and/or”. Concurrent
applicability of more than one of the options is also understood to fall within the meaning of the
term “and/or.”

[0069] Unless clearly indicated otherwise by the context employed the terms “or” and “and”

have the same meaning as “and/or”.

LR N3
>

2 2«

[0070] Reference to terms such as “including”, “for example”, “e.g.,” “such as” followed by
different members or examples, are open-ended descriptions where the listed members or
examples are illustrative and other member or examples can be provided or used.

[0071] The terms “polypeptide,” “protein” and “peptide” can be used interchangeably to refer to
an amino acid sequence without regard to function. Polypeptides and peptides contain at least
two amino acids, while proteins contain at least about 10 amino acid acids. Amino acids include
naturally occurring amino acids and amino acids provided by cellular modification.

[0072] Reference to “comprise”, and variations such as “comprises” and “comprising”, used

with respect to an element or group of elements is open-ended and does not exclude additional

2«
>

unrecited elements or method steps. Terms such as “including”, “containing” and “characterized
by” are synonymous with comprising. In the different aspects and embodiments described herein
reference to an open-ended term such as “comprising” can be replaced by “consisting” or
“consisting essentially of”.

[0073] Reference to “consisting of” excludes any element, step, or ingredient not specified in the

listed claim elements, where such element, step or ingredient is related to the claimed invention.
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[0074] Reference to “consisting essentially of” timits the scope of 8 claim 10 the specified
materials or steps and those that do not materially affect the hasic and novel characteristio{s) of
the clatmed tovention.

[0075] The term “about” refers to a value within 10% of the underlying parameter (i.e., plus or
minus 10%). For example, “about 1:10” includes 1.1:10.1 or 0.9:9.9, and “about 5 hours”
includes 4.5 hours or 5.5 hours. The term “about” at the beginning of a string of values modifies
each of the values by 10%.

[0076] All numerical values or numerical ranges include integers within such ranges and
fractions of the values or the integers within ranges unless the context clearly indicates
otherwise. Thus, to illustrate, reference to reduction of 95% or more includes 95%, 96%, 97%,
98%, 99%, 100%, as well as 95.1%, 95.2%, 95.3%, 95.4%, 95.5%, etc., 96.1%, 96.2%, 96.3%,
96.4%, 96.5% and so forth and reference to a numerical range, such as “1-4” includes 1, 2, 3, 4
aswell as 1.1, 1.2, 1.3, 1.4 and so forth. As a further illustration, “1 to 4 weeks” includes 7, 8, 9,
10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, or 28 days.

[0077] Further, reference to a numerical range, such as “0.01 to 10” includes 0.011, 0.012, 0.013
etc., as well as 9.5, 9.6, 9.7, 9.8, 9.9 and so forth. For example, a dosage of about “0.01 mg/kg to
about 10 mg/kg” body weight of a subject includes 0.011 mg/kg, 0.012 mg/kg, 0.013 mg/kg,
0.014 mg/kg, 0.015 mg/kg etc., as well as 9.5 mg/kg, 9.6 mg/kg, 9.7 mg/kg, 9.8 mg/kg, 9.9
mg/kg and so forth.

[0078] Reference to an integer with more (greater) or less than includes numbers greater or less
than the reference number, respectively. Thus, for example, reference to more than 2 includes 3,
4,5,6,7,8,9,10, 11, 12, 13, 14, 15 or more; and administration “two or more” times includes
2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, or more times.

[0079] Various references including articles and patent publications are cited or described in the
background and throughout the specification. Each of these references is herein incorporated by
reference in their entirety. None of the references are admitted to be prior art with respect to any
inventions disclosed or claimed. In some cases, particular references are indicated to be
incorporated by reference herein to highlight the incorporation.

[0080] The definitions provided herein, including those in the present section and other sections
of the application, apply throughout the present application.

[0081] Unless defined otherwise, all technical and scientific terms used herein have the same
meaning commonly understood to one of ordinary skill in the art to which this invention
pertains.

[0082] The description has been separated into various sections and paragraphs, and provides

examples of various embodiments. These separations should not be considered as disconnecting
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the substance of a paragraph or section or embodiments from the substance of another paragraph
or section or embodiment. The provided descriptions have broad application and encompasses
all the combinations of the various sections, paragraphs and sentences that can be contemplated.
The discussion of any embodiment is meant only to be exemplary and is not intended to suggest
the scope of the disclosure, including the claims (unless otherwise provided in the clams), is
limited to these examples.
[0083] The instant invention is generally disclosed herein using affirmative language to describe
the numerous embodiments of the instant invention. The instant invention also specifically
includes embodiments in which particular subject matter is excluded, in full or in part, such as
substances or materials, method steps and conditions, protocols, or procedures. For example, in
certain embodiments of the instant invention, materials and/or method steps are excluded. Thus,
even though the instant invention is generally not expressed herein in terms of what the instant
invention does not include, embodiments that are not expressly excluded in the instant invention
are nevertheless disclosed herein.
L PPT1 Polypeptide

[0084] PPT1 polypeptides comprise a PPT1 amino acid sequence having at least 95% identity to
the sequence of SEQ ID NO: 1. In certain embodiments the polypeptide comprises a PPT1
amino acid sequence having at least 95% identity to the sequence of SEQ ID NO: 1, wherein: (a)
the PPT1 polypeptide further comprises a signal sequence of any of SEQ ID NOs: 16-27 or a
variant thereof having a one amino acid substitution, deletion or insertion; and/or (b) the PPT1
amino acid sequence comprises a G, V or L substitution for D at its amino terminus; and/or (c)
the PPT1 sequence comprises the amino acid sequence leucine-glutamine-histidine-leucine at its
N-terminus. SEQ ID NO: 38 is an example of a full-length polypeptide where the region
corresponding to the human mature sequence has a leucine-glutamine-histidine-leucine added to
the N-terminus of the naturally occurring sequence.

[0085] In certain embodiments a mature sequence contains a deletion at its N-terminus. SEQ 1D
NO: 37 is an example of a full-length where the mature sequence has an aspartic acid-proline-
proline-alanine deletion at N-terminus of the naturally occurring sequence.

[0086] In certain embodiments, the PPT1 polypeptide comprises a PPT1 amino acid sequence
having at least 96%, at least 97% identity, at least 98% identity, at least 99% identity, or 100%
identity to the sequence to SEQ ID NO: 1. In further embodiments the PPT1 polypeptide
comprises a PPT1 amino acid sequence having at least 96% identity, at least 97% identity, at
least 98% identity, at least 99% identity, or 100% identity to the sequence of SEQ ID NO: 2, and
X is glycine; the PPT1 polypeptide comprises a PPT1 amino acid sequence having at least 96%,
at least 97% identity, at least 98% identity, at least 99% identity, or 100% identity to the
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sequence of SEQ ID NO: 2, and X is valine; the PPT1 polypeptide comprises a PPT1 amino acid
sequence having at least 96%, at least 97% identity, at least 98% identity, at least 99% identity,
or 100% identity to the sequence of SEQ ID NO: 2, and X is leucine; the PPT1 polypeptide
comprises a PPT1 amino acid sequence having at least 96% identity, at least 97% identity, at
least 98% identity, at least 99% identity, or 100% identity to the sequence of SEQ ID NO: 3; or
the PPT1 polypeptide comprises a PPT1 amino acid comprising the amino acid sequence
leucine-glutamine-histidine-leucine at its N-terminus sequence and having at least 96% identity,
at least 97% identity, at least 98% identity, at least 99% identity, or 100% identity to the
sequence to SEQ ID NO: 4.

[0087] PPT1 is a well characterized enzyme, where different amino acids responsible for
activity and different mutations resulting in decreased activity are well-known. (See, e.g., Kumar
et al., Advances in Protein Chemistry and Structural Biology (2022) 132:89-109; Bellizzi et al.,
PNAS (2000) 97(9):4573-4578; and hyperlink://www.uniprot.org/uniprotkb/P50897/entry
(December 3, 2022) each of which of are hereby incorporated by reference herein in their
entirety.)
[0088] A signal sequence provides the amino sequence of a signal peptide, where signal
peptides are short N-terminal amino acid sequences providing for protein secretion. The terms
signal sequence and sequence peptide are used interchangeably herein. Signal sequences direct
proteins to or through the endoplasmic reticulum secretory pathway and are generally cleaved
within the endoplasmic reticulum prior to secretion. Thus, a signal peptide enhances secretion of
a polypeptide from the cell as compared to the secretion level of the corresponding polypeptide
lacking a signal peptide.
[0089] The presence of a signal sequence in a PPT1 polypeptide facilitates extracellular
secretion of the mature PPT1 polypeptide. The secreted polypeptide can be taken up by another
cell providing for cross-correction.
[0090] In certain embodiments the signal peptide comprises the amino acid sequence of any of
SEQ ID NOs: 16-27, or comprises an amino acid sequence differing by any of SEQ ID NOs: 16-
27 by one amino acid. In further embodiments, the signal peptide comprises the amino acid
sequence of SEQ ID NO: 16; comprises the amino acid sequence of SEQ ID NO: 19; or
comprises the amino acid sequence of SEQ ID NO: 23.
[0091] In certain embodiments, the PPT1 polypeptide comprises a signal sequence and a PPT1
sequence wherein:

a) the signal sequence comprises the amino acid sequence of any of SEQ ID NOs: 16-
21 and 24-27, or differing from any of SEQ ID NOs: 16-21 and 24-27 by one amino acid

addition, deletion, or substitution; and the PPT1 polypeptide sequence comprises a sequence
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with a sequence identity of at least 95%, at least 96%, at least 97%, at least 98%, at least 99% or
100% to SEQ ID NO: 1;

b) the signal sequence comprises the amino acid sequence of any of SEQ ID NOs: 16-
21 and 24-27, the PPT1 polypeptide sequence comprises a sequence with a sequence identity of
at least 95%, at least 96%, at least 97%, at least 98%, at least 99% or 100% to SEQ ID NO: 2
and Xis G, VorL;

¢) the signal sequence comprises the amino acid sequence of SEQ ID NO: 16 or
differing from SEQ ID NO: 16 by one amino acid addition, deletion, or substitution; and the
PPT1 polypeptide sequence comprises a sequence with a sequence identity of at least 95%, at
least 96%, at least 97%, at least 98%, at least 99% or 100% to SEQ ID NO: 1;

d) the signal sequence comprises the amino acid sequence of SEQ ID NO: 16 and the
PPT1 polypeptide sequence comprises a sequence with a sequence identity of at least 95%, at
least 96%, at least 97%, at least 98%, at least 99% or 100% to SEQ ID NO: 2 and X is G, V, or
L; and

e) the signal sequence comprises the amino acid sequence of SEQ ID NO: 16 and the
PPT1 polypeptide sequence comprises the sequence of SEQ ID NO: 2, wherein X is G.

f) the signal sequence comprises the amino acid sequence of SEQ ID NO: 19 or
differing from SEQ ID NO: 19 by one amino acid addition, deletion, or substitution; and the
PPT1 polypeptide sequence comprises a sequence with a sequence identity of at least 95%, at
least 96%, at least 97%, at least 98%, at least 99% or 100% to SEQ ID NO: 1;

h) the signal sequence comprises the amino acid sequence of SEQ ID NO: 19 and the
PPT1 polypeptide sequence comprises a sequence with a sequence identity of at least 95%, at
least 96%, at least 97%, at least 98%, at least 99% or 100% to SEQ ID NO: 2 and X is G, V or
L; and

i) the signal sequence comprises the amino acid sequence of SEQ ID NO: 19 and the
PPT1 polypeptide sequence comprises the sequence of SEQ ID NO: 2, wherein X is G.

[0092] In certain embodiments, the PPT1 polypeptide comprises a signal sequence and a PPT1
sequence wherein the signal sequence comprises the amino acid sequence of SEQ ID NO: 23 or
differing from SEQ ID NO: 23 by one amino acid addition, deletion, or substitution; and the
PPT1 polypeptide sequence comprises the amino acid sequence leucine-glutamine histidine-
leucine at its N-terminus and has a sequence with a sequence identity of at least 95%, at least
96%, at least 97%, at least 98%, at least 99% or 100% to SEQ ID NO: 4.

[0093] In certain embodiments concerning a PPT1 polypeptide comprising a signal sequence
and a PPT1 sequence, the polypeptide comprises an amino acid sequence having a sequence

identity of at least 95%, at least 96%, at least 97%, at least 98%, at least 99% or 100% to any of
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SEQ ID NOs: 31-42, or differs from any of SEQ ID NOs: 31-42 by 1-10 amino acids
differences, 1, 2, 3,4, 5, 6, 7, 8, 9 or 10 amino acids differences. Reference to amino acid
differences indicates any combination of addition, substitution, and/or deletion.

[0094] In further embodiments the polypeptide comprises an amino acid sequence having a
sequence identity at least 99% or 100% to SEQ ID NO: 31 or differs from SEQ ID NO: 31 by 1-
5 amino acids; the polypeptide comprises the amino acid of SEQ ID NO: 31, where X is D or G;
the polypeptide comprises an amino acid sequence having a sequence identity of at least 99% or
100% to SEQ ID NO: 34 or differs from SEQ ID NO: 34 by 1-5 amino acids; the polypeptide
comprises the amino acid of SEQ ID NO: 34 where X is D or G; the polypeptide comprises the
amino acid sequence leucine-glutamine histidine-leucine at its N-terminus and has a sequence
identity at least 99% or 100% to SEQ ID NO: 38 or differs from SEQ ID NO: 38 by 1-5 amino
acids; or the polypeptide comprises SEQ ID NO: 30.

II. Polynucleotide Comprising a PPT1 Encoding Sequence

[0095] A polynucleotide comprising a nucleic acid sequence encoding for a PPT1 polypeptide
can be used to facilitate production and intracellular delivery of a PPT1 polypeptide. In certain
embodiments, the polynucleotide comprises a nucleic acid sequence encoding a PPT1
polypeptide, wherein the PPT1 polypeptide comprises a PPT1 amino acid sequence having at
least 95% identity to the sequence of SEQ ID NO: 1, wherein:

(a) the PPT1 polypeptide further comprises a signal sequence of any of SEQ ID NOs: 16-27
or a variant thereof having a one amino acid substitution, deletion or insertion; and/or

(b) the PPT1 amino acid sequence comprises a glycine (G), valine (V) or leucine (L)
substitution for aspartic acid (D) at its amino terminus; and/or

(c) the PPT1 sequence comprises the amino acid sequence leucine-glutamine- histidine-
leucine at its N-terminus; and/or

(d) the nucleic acid sequence comprises a PPT1 encoding sequence having at least 85%
identity to any of SEQ ID NOs: 61-94.
[0096] In certain embodiments, (a) the polynucleotide encodes a PPT1 polypeptide comprising a
PPT1 amino acid sequence having at least 96% identity, at least 97% identity, at least 98%
identity, at least 99% identity, or 100% identity to the sequence of SEQ ID NO: 1; (b) the
encoded PPT1 polypeptide comprises a PPT1 amino acid sequence having at least 96% identity,
at least 97% identity, at least 98% identity, at least 99% identity, or 100% identity to the
sequence of SEQ ID NO: 2 and X is glycine; (c) the encoded PPT1 polypeptide comprises a
PPT1 amino acid sequence having at least 96% identity, at least 97% identity, at least 98%
identity, at least 99% identity, or 100% identity to the sequence of SEQ ID NO: 2, and X is

valine; or (d) the encoded PPT1 polypeptide comprises a PPT1 amino acid sequence having at
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least 96% identity, at least 97% identity, at least 98% identity, at least 99% identity, or 100%
identity to the sequence of SEQ ID NO: 2, and X is leucine. In further embodiments, the
nucleotide acid sequence encoding for any of (a), (b), (¢), or (d) comprises a nucleic sequence
having a sequence identity of at least 85%, at least 90%, at least 95%, at least 97%, at least 99%
or 100% to any of SEQ ID Nos: 61-94 or a variant thereof wherein the first three nucleotides
encode for G, D, V or L, or encodes for G. Nucleotides encoding for G, V, D or L are provided
in Table 1.

[0097] Table 1

Glycine Valine Leucine Aspartic
Acid

Codons

7o

[0098] In certain embodiments nucleic acid encoding a mature PPT1 amino acid comprise the
amino acid sequence leucine-glutamine-histidine-leucine at its N-terminus sequence and have at
least 96% identity, at least 97% identity, at least 98% identity, at least 99% identity, or 100%
identity to the sequence to SEQ ID NO: 4.

[0099] In certain embodiments the nucleic acid encoding for a mature PPT1 polypeptide further
comprises a signal sequence comprising the amino acid sequence of any of SEQ ID NOs: 16-27,
or comprises an amino acid sequence differing by any of SEQ ID NOs: 16-27 by one amino
acid. In further embodiments, the signal encoding sequence is the sequence of any of SEQ ID
NOs: 43-58. Reference to “signal encoding sequence” indicates a nucleotide sequence encoding
for the signal sequence or signal peptide.

[0100] In certain embodiments, the polynucleotide comprises the signal encoding sequence of
any of SEQ ID NOs: 16-21 and 24-27; SEQ ID NO: 16; or SEQ ID NO: 19.

[0101] In certain embodiments, the signal encoding sequence comprises a sequence having a
sequence identity of at least 80%, at least 85%, at least 90%, at least 95% or 100% to any of
SEQ ID NOs: 43-47, and the signal sequence comprises the sequence of SEQ ID NO: 16, or
differing from SEQ ID NO: 16 by one amino acid. In further embodiments, the nucleic acid
sequence comprises the signal encoding sequence of any of SEQ ID NOs: 43, 44, 45, 46, or 47.
[0102] In certain embodiments, the signal encoding sequence comprises a sequence having a
sequence identity of at least 80%, at least 85%, at least 90%, at least 95% or 100% to SEQ ID
NO: 43 and the signal sequence comprises the sequence of SEQ ID NO: 16, or differing from
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SEQ ID NO: 16 by one amino acid. In a further embodiment, the signal encoding sequence
comprises the sequence of SEQ ID NO: 43.

[0103] In certain embodiments, the signal encoding sequence comprises a sequence having a
sequence identity of at least 80%, at least 85%, at least 90%, at least 95% or 100% to SEQ ID
NO: 50, and the signal encoding sequence comprises the sequence of SEQ ID NO: 19, or
differing from SEQ ID NO: 19 by one amino acid. In different embodiments, the nucleic acid
sequence comprises the sequence of SEQ ID NO: 50.

[0104] In certain embodiments, the signal encoding sequence comprises a sequence having a
sequence identity of at least 80%, at least 85%, at least 90%, at least 95% or 100% to SEQ ID
NO: 54 and the signal encoding sequence comprises the sequence of SEQ ID NO: 23, or
differing from SEQ ID NO: 23 by one amino acid. In different embodiments, the nucleic acid
sequence comprises the sequence of SEQ ID NO: 54.

[0105] In certain embodiments, the polynucleotide encodes for a PPT1 polypeptide comprising a
signal sequence and a PPT1 sequence wherein:

a) the signal sequence comprises SEQ ID NO: 16, the signal encoding sequence
comprises a sequence having a sequence identity of at least 95%, at least 96%, at least 97%, at
least 98%, at least 99% or 100% to SEQ ID NO: 43 and the PPT1 sequence comprises a
sequence with a sequence identity of at least 95%, at least 96%, at least 97%, at least 98%, at
least 99% or 100% to SEQ ID NO: 1 or SEQ ID NO 2;

b) the signal encoding sequence comprises the sequence of SEQ ID NO: 43 and the
PPT1 sequence comprises a sequence with a sequence identity of at least 95%, at least 96%, at
least 97%, at least 98%, at least 99% or 100% to SEQ ID NOs: 1 or 2;

¢) the signal encoding sequence comprises the sequence of SEQ ID NO: 43 and the
PPT1 sequence comprises a sequence with a sequence identity of at least 97% to SEQ ID NO: 1;

d) the signal encoding sequence comprises the sequence of SEQ ID NO: 43 and the
PPT1 sequence comprises a sequence with a sequence identity of at least 97% to SEQ ID NO: 2
and Xis G, VorL;

e) the signal encoding sequence comprises the sequence of SEQ ID NO: 43 and the
PPT1 sequence comprises a sequence with a sequence identity of at least 99% to SEQ ID NO: 2
and Xis G;

f) the signal encoding sequence comprises the sequence of SEQ ID NO: 43; and the
PPT1 sequence comprises the sequence of SEQ ID NO: 1;

g) the signal encoding sequence comprises the sequence of SEQ ID NO: 43; and the
PPT1 sequence comprises the sequence SEQ ID NO: 2, wherein in X is G; and
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h) in different embodiments the sequence encoding the polypeptide sequence for any of
(a) to (g) comprises a sequence with a sequence identity of at least 85%, at least 90%, at least
95% or 100% to any of SEQ ID NOs: 61-79 and 80-94, or to any of SEQ ID NOs: 61-79 and 80-
94 wherein the first three nucleotides are a codon from Table 1. In further embodiments, the
sequence encoding the polypeptide sequence for any of (2) to (g) comprises a sequence with a
sequence identity of at least 85%, at least 90%, at least 95% or 100% to any of SEQ ID NOs:
62-64, 71, 74, 78, 79 and 83 wherein the first three nucleotides are a codon from Table 1; the
sequence encoding the polypeptide sequence for any of (a) to (g) comprises a sequence with a
sequence identity of at least 85%, at least 90%, at least 95% or 100% to any of SEQ ID NOs: 64
wherein the first three nucleotides are a codon from Table 1; or the sequence encoding the
polypeptide sequence for any of (a) to (g) comprises a sequence with a sequence identity of at
least 85%, at least 90%, at least 95% or 100% to SEQ ID NO: 79 wherein the first three
nucleotides are a codon from Table 1
[0106] In certain embodiments, the polynucleotide encodes for a PPT1 polypeptide comprising a
signal sequence and a PPT1 sequence wherein:

a) the signal sequence comprises SEQ ID NO: 19 and the signal encoding sequence
comprises a sequence having a sequence identity of at least 95%, at least 96%, at least 97%, at
least 98%, at least 99% or 100% to SEQ ID NO: 50; and the PPT1 sequence comprises a
sequence with a sequence identity of at least 95%, at least 96%, at least 97%, at least 98%, at
least 99% or 100% to SEQ ID NO: 1 or SEQ ID NO 2;

b) the signal encoding sequence comprises the sequence of SEQ ID NO: 50 and the
PPT1 sequence comprises a sequence with a sequence identity of at least 95%, at least 96%, at
least 97%, at least 98%, at least 99% or 100% to SEQ ID NOs: 1 or 2;

¢) the signal encoding sequence comprises the sequence of SEQ ID NO: 50 and the
PPT1 sequence comprises a sequence with a sequence identity of at least 97% to SEQ ID NO: 1;

d) the signal encoding sequence comprises the sequence of SEQ ID NO: 50 and the
PPT1 sequence comprises a sequence with a sequence identity of at least 97% to SEQ ID NO: 2
and Xis G, V, orL;

e) the signal encoding sequence comprises the sequence of SEQ ID NO: 50 and the
PPT1 sequence comprises a sequence with a sequence identity of at least 99% to SEQ ID NO: 2
and Xis G;

f) the signal encoding sequence comprises the sequence of SEQ ID NO: 50 and the
PPT1 sequence comprises the sequence of SEQ ID NO: 1;

g) the signal encoding sequence comprises the sequence of SEQ ID NO: 50 and the
PPT1 sequence comprises the sequence of SEQ ID NO: 2, wherein in X is G; and
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h) in different embodiments the nucleic acid encoding the polypeptide sequence for
any of (a) to (g) comprises a sequence with a sequence identity of at least 85%, at least 90%, at
least 95% or 100% to any of SEQ ID NOs: 61-79 and 80-94, or to any of SEQ ID NOs: 61-79
and 80-94 wherein the first three nucleotides are a codon from Table 1.

[0107] In certain embodiments, the polynucleotide encodes for a PPT1 polypeptide comprising a
signal sequence and a PPT1 sequence wherein:

a) the signal sequence comprises SEQ ID NO: 23, the signal encoding sequence
comprises a sequence having a sequence identity of at least 95%, at least 96%, at least 97%, at
least 98%, at least 99% or 100% to SEQ ID NO: 54, and the PPT1 sequence comprises a
leucine-glutamine-histidine-leucine at its N-terminus and a sequence identity of at least 95%, at
least 96%, at least 97%, at least 98%, at least 99% or 100% to SEQ ID NO: 4;

b) the signal encoding sequence comprises the sequence of SEQ ID NO: 54 and the
PPT1 sequence comprises a leucine-glutamine histidine-leucine at its N-terminus and a sequence
identity of at least 95%, at least 96%, at least 97%, at least 98%, at least 99% or 100% to SEQ
ID NO: 4;

¢) the signal encoding sequence comprises the sequence of SEQ ID NO: 54 and the
PPT1 sequence comprises a leucine-glutamine histidine-leucine at its N-terminus and a sequence
identity of at least 97% to SEQ ID NO: 1;

d) the signal encoding sequence comprises the sequence of SEQ ID NO: 54 and the
PPT1 sequence comprises a leucine-glutamine-histidine-leucine at its N-terminus and a
sequence identity of at least 98% to SEQ ID NO: 4;

e) the signal encoding sequence comprises the sequence of SEQ ID NO: 54 and the
PPT1 sequence comprises a leucine-glutamine-histidine-leucine at its N-terminus and a
sequence identity of at least 99% to SEQ ID NO: 4; and

f) the signal encoding sequence comprises the sequence of SEQ ID NO: 54 and the
PPT1 sequence comprises SEQ ID NO: 4.

[0108] In certain embodiments, the nucleic acid (a) encodes a PPT1 polypeptide comprising a
sequence having a sequence identity of at least 95%, at least 96%, at least 97%, at least 98%, at
least 99% or 100% to any of SEQ ID NOs: 29-42, or differs from any of SEQ ID NOs: 29-42 by
1-10 amino acids, 1, 2, 3,4, 5, 6, 7, 8, 9 or 10 amino acids; (b) encodes a PPT1 polypeptide
comprising an amino acid sequence having a sequence identity at least 99% or 100% to SEQ ID
NO: 31 or differs from SEQ ID NO: 31 by 1-5 amino acids; (c) encodes a PPT1 polypeptide
comprising the amino acid of SEQ ID NO: 31, where X is D or G; (d) encodes a PPT1
polypeptide comprising an amino acid sequence having a sequence identity of at least 99% or

100% to SEQ ID NO: 34 or differs from SEQ ID NO: 34 by 1-5 amino acids; (e) encodes a
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PPT1 polypeptide comprising the amino acid of SEQ ID NO: 34 where X is D or G; (f) encodes
a PPT1 polypeptide comprising the amino acid sequence of SEQ ID NO: 38; (g) encodes for (b)
wherein the nucleic acid comprises a sequence having a sequence identity of at least 80%, at
least 85%, at least 90%, at least 95% or 100% to SEQ ID NO: 43; (h) encodes for (b) wherein
the nucleic acid comprises a sequence having a sequence identity of at least 85%, at least 90%,
at least 95% or 100% to any of SEQ ID NOs: 107-125 and 168, (i) encodes for (¢) wherein the
nucleic acid comprises a sequence having a sequence identity of at least 80%, at least 85%, at
least 90%, at least 95% or 100% to SEQ ID NO: 99; (h) encodes for (c) wherein the nucleic acid
comprises a sequence having a sequence identity of at least 85%, at least 90%, at least 95% or
100% to any of SEQ ID NOs: 126-140 and 161-167; or (i) encodes for (f) wherein the nucleic
acid comprises a sequence having a sequence identity of at least 80%, at least 85%, at least 90%,
at least 95% or 100% to SEQ ID NO: 103.

[0109] In certain embodiments, the polynucleotide comprises a nucleic acid sequence encoding
for a PPT1 polypeptide described in Section I. supra.

[0110] In certain embodiments, the polynucleotide sequence encoding the PPT1 polypeptide
comprises two or more exons coding for the PPT1 polypeptide and one or more introns.

[0111] In certain embodiments, the polynucleotide comprises a PPT1 encoding sequence having
a sequence identity of at least 80%, at least 85%, at least 90%, at least 95% or 100% to the
sequence of any of SEQ ID NOs: 95-106,

[0112] Reference to a sequence provided in the present application, such as in Table 2 infra that
includes a stop codon, includes embodiments where the stop codon is not present, multiply stop
codons are present, and different stop codons are present.

[0113] Reference to a sequence provided in the present application, such as in Table 2 infra
encoding a protein that does provide a stop codon includes embodiments where the stop codon is
not present immediately after the provided sequence, a stop is present, multiply stop codons are
present, and different stop codons are present.

[0114] In certain embodiments, PPT1 encoding nucleotide sequences contains 0-5, 0-10, or 0-15
CpGs, 0, 1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14 or 15 CpGs; 0%, about 0.5%, about 1.0%,
about 2.0%, about 3.0%, about 4.0%, or about 5.0% CpGs; and/or up to about 0.5%, up to about
1.0%, up to about 2.0%, up to about 3.0%, up to about 4.0%, or up to about 5.0% CpGs.

III. Expression Cassettes

[0115] Polynucleotide expression cassettes contain a nucleic acid encoding for a PPT1
polypeptide operably linked to one or more expression control elements. Expression control can
be affected, for example, at the level of transcription, translation, splicing, and message stability.

Expression control elements are typically located 5° (“upstream”) or 3’ (“downstream”) of a
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transcribed nucleic acid. Expression control elements can also be located within the transcript
(e.g., in an intron), adjacent to or at a distance away from the transcribed sequence. One or more
expression control elements of the same or different type may be present. Examples of
expression control elements include a promoter, enhancer, an intron, polyadenylation signal, a
Kozak sequence, post-transcriptional regulator elements and a termination sequence.

[0116] A promoter is a I3INA region where transcription is initiated. In general, transcribed
nucleic acid is located 3’ of a promoter sequence. In certain embodiments, a promoter sequence
is coupled to an enhancer. Enhancers are DNA regions that increase promoter transcription.
Enhancers can be adjacent or inside a promoter or can be distal. Typically, enhancers are located
upstream of a promoter, but can be located downstream or within a promoter sequence.

[0117] Expression control elements such a promoter and an enhancer can be chosen to
preferentially drive expression in a particular cell or tissue type. Expression control elements are
typically active in particular cells, tissues or organs because they are recognized by
transcriptional activator proteins, or other regulators of transcription, that are unique to a specific
cell, tissue or organ type. (See, e.g., Green, M. and Sambrock, J. (2012} Molecular Cloning: A
Laboratory Manual. 4th Edition, Vol. HI, Cold Spring Harbor Laboratory Press, New York; and
Ausubel er al., (2010) Current protocols in molecular biology, John Wiley & Sons, New York).
[0118] The incorporation of tissue specific regulatory elements in the expression constructs
provides for at least partial tissue tropism for the expression of PPT1 protein. Reference to a
promoter or enhancer specific for a particular cell type of tissue, indicates the promoter or
enhancer provides higher levels of expression and/or secretion in the indicated cell or tissue
type. Examples of promoters specific for liver are the transthyretin (TTR) gene promoter; human
alpha 1-antitrypsin (hAAT) promoter; the apolipoprotein A-I promoter; albumin, Miyatake ef
al., J. Virol., 71:5124-32 (1997); hepatitis B virus core promoter, Sandig ez al., Gene Ther.
3:1002-9 (1996); alpha-fetoprotein (AFP), Arbuthnot, et al., Hum. Gene. Ther., 7:1503-14
(1996); human Factor IX promoter; thyroxin binding globulin (TBG) promoter; TTR minimal
enhancer/promoter; alpha-antitrypsin promoter; LSP (845 nt) (requires intronless scAAV);, and
LSP1 promoter. An example of an enhancer active in liver is apolipoprotein E (apoE) HCR-1
and HCR-2 (Allan et al., J. Biol. Chem., 272:29113-19 (1997)).

[0119] Expression control elements also include ubiquitous or promiscuous promotors and
promoters/enhancers capable of driving polynucleotide expression in many different cell types.
Such elements include the EF1-alpha promoter, the cytomegalovirus (CMV) immediate early
promoter/enhancer sequences, the Rous sarcoma virus (RSV) promoter/enhancer sequences,
phosphoglycerate kinase (PKG) promoter, CAG (composite of the CMV enhancer, the chicken
beta actin promoter (CBA) and the rabbit beta globin intron) (see, e.g., Boshart ef al., (1985)
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Cell, 41:521-530), the SV40 promoter, the dihydrofolate reductase promoter, and the
cytoplasmic b-actin promoter.

[0120] Examples of CNS specific promoters include: neuron specific promoters such as the NSE
(neuronal specific enolase), synapsin or NeuN, platelet-derived growth factor (PDGF), platelet-
derived growth factor B-chain (PDGF-f), methyl-CpG binding protein 2 (MeCP2),
Ca?/calmodulin-dependent protein kinase II (CaMKII), metabotropic glutamate receptor 2
(mGluR2), neurofilament light (NFL) or heavy (NFH), B-globin minigene nf32,
preproenkephalin (PPE), enkephalin (Enk), and excitatory amino acid transporter 2 (EAAT2)
promoters, astrocyte specific promoters such as the glial fibrillar acidic protein (GFAP) and
EAAT?2 promoters; oligodendrocyte specific promoters such as the myelin basic protein
(MBP)/myelin-associated glycoprotein and oligodendrocyte transcription factor 2 promoter;
neurons/hypothalamus specific promoters such as the proopiomelanocortin (POMC) promoter;
and neuron/spinal cord specific promoter such as superoxide dismutase 1 (SOD1). (See, e.g.,
U.S. Patent Publication No. 2021/214749 and Adeno-Associated Virus Vectors (2019), Ed.
Castle., 1* Edition, Springer New York, New York, NY ; both of which are hereby incorporated
by reference herein in their entirety.)

[0121] Additional promoters include the SV40 early promoter, mouse mammary tumor virus
LTR promoter, adenovirus major late promoter (Ad MLP), herpes simplex virus (HSV)
promoter, SFFV promoter, rat insulin promoter, TBG promoter, the desmin promoter and
similar muscle-specific promoters, synthetic promoters, hybrid promoters, and promoters with
multi-tissue specificity.

[0122] Expression control elements also can impact expression in a manner that is regulatable
by a signal or stimuli increasing or decreasing expression. A regulatable element increasing
expression of transcribed nucleic acid in response to a signal or stimuli is also referred to as an
“inducible element” (i.e., is induced by a signal). Typically, the amount of increase or decrease
conferred by such elements is proportional to the amount of signal or stimuli present. Particular
examples include zinc-inducible sheep metallothionine (MT) promoter; the steroid hormone-
inducible mouse mammary tumor virus (MMTYV) promoter; the tetracycline-repressible system
(Gossen, et al., Proc. Natl. Acad. Sci. USA, 89:5547-5551 (1992)); the tetracycline-inducible
system (Gossen ef al., Science 268: 1766-1769 (1995); see also Harvey et al., Curr. Opin. Chem.
Biol. 2:512-518 (1998)); the RU486-inducible system (Wang ef al., Nat. Biotech. 15:239-243
(1997) and Wang et al., Gene Ther. 4:432-441 (1997); and the rapamycin-inducible system
(Magari et al., J. Clin. Invest. 100:2865-2872 (1997); and Rivera ef al., Nat. Medicine. 2:1028-
1032 (1996)). Other examples of regulatable control elements include those regulated by a

specific physiological state such as temperature, acute phase, or development.
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[0123] In certain embodiments the expression cassette further comprises one or more introns
independent of PPT1 encoding nucleotide acid. A variety of different introns can be used to
enhance gene expression. Examples of introns that may be used include the rabbit 3-globin
intron with splice donor/splice acceptor, SV40 intron with splice donor/splice acceptor, human
B-globin introns, intron 2 of the human hemoglobin beta gene, hFIX int1 (intron 1 of the human
coagulation factor IX gene), CBA-rHHB (synthetic intron derived from the fusion of the intron 1
of the chicken beta actin gene and intron 2 of the rabbit hemoglobin beta), CBA (intron 1 of the
chicken beta actin gene), hGH (intron 1 of the human growth hormone gene), hFIX synth
(synthetic intron derived from different portions of the human coagulation factor IX gene and
present in the pLIVE vector, Mirus Bio, Madison, WI); human hemoglobin subunit beta (HBB2)
synthetic intron, and optimized HBB2; and chimeric introns such as introns made up of the 5'-
splice donor of the first human B-globin intron and the branch and 3’-acceptor site from the
intron that is between the leader and the body of the immunoglobulin gene heavy chain variable
region. (Buck ef al., Int. J. Mol. Sci. (2020), 21, 4197; Ronzitti ef al., Mol. Ther. Methods Clin
Dev. (2016) Jul 20;3:16049; and the HBB-IGG intron provided by the pPCMVNT™ vector.)
[0124] In certain embodiments the expression cassette comprises a post-transcriptional
regulatory element. Post-translational regulatory elements such as Woodchuck post-
transcriptional regulatory element (WPRE) and Hepatitis B regulatory element can increase gene
expression. (Buck ez al,, Int. J. Mol. Sci. (2020), 21, 4197.)

[0125] Polyadenylation signal sequences provide for the formation of a polyA tail, which
facilitates nuclear export, translation and/or mRNA stability, and may also be involved in
transcription termination. Examples of polyadenylation signal sequences include SV40 late
polyadenylation signal, bovine growth hormone polyA (bGHpA) signal sequence, synthetic
polyA, mouse B-globin pA, rabbit B-globin pA, and H4-based pA. (Buck ef al., Int. J. Mol. Sci.
(2020), 21, 4197.)

[0126] In certain embodiments, the expression cassette comprises a Kozak consensus sequence
or a variation thereof. Kozak consensus sequences play a role in translation initiation. The
Kozak consensus sequence and variations are provided in, for example, Mc{Clements ef @/,
{2021 Molecular vision, 27, 233-242, hereby incorporated by reference herein.

[0127] u certain ewabodiments the expression cassette comprises fromw 37 10 37 operatively
coupled to the PPT1 encoding sequence: a promoter or promoter/enhancer, an intron, a Kozak
sequence, the PPTT encoding sequence and a polyadenylation sigoal. In certain embodiments,
the infron comprises the amino acid sequence of SEQ D NG T

[0128] in certain embodiments the expression cassettes further comprises a miRNA target
sequences, which in further embodiments is incorporated toto the 37 UTR of the expression
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cassette. A miRNA target sequence is recognized by miRNA present in particular cells or tissues
ieading to degradation of mRNA transcripts. Based on the presence of certain miRNA in
pariicular cells, incorporating a miRNA target sequence(s) can be used to reduce expression in
certain cells or tissue types. Multiple tandem repeats of miRNA target sequences can be used to
tnerease degradation. {Geisle ef o, (2016 World Joumal of Experiroental Medicine 6(2). 37—
543
[0129] In certain embodiments, the expression cassette encodes for a PPT1 polypeptide as
provided in Section L. supra., comprises a nucleic acid sequence encoding for a PPT1
polynucleotide as provided in Section II supra; and/or comprises a nucleic acid sequence having
a sequence identity of at least 80%, at least 85%, at least 90%, at least 95%, at least 99% or
100% to any of SEQ ID NOs: 141-143, 169 and 170.

[0130] In certain embodiments, the expression cassette nucleotide sequence contains any of 0-5,
0-10, 0-15, 0-50, or 0-100 CpGs; 0, 1, 2, 3,4, 5, 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19,
20, 21, 22, 23, 24, 25, 26, 27, 28, 29, or 30 CpGs; 0%, about 0.5%, about 1.0%, about 2.0%,
about 3.0%, about 4.0%, about 5.0%, about 6%, about 7%, about 8%, about 9%, about 10%,
about 11%, about 12%, about 13%, about 14%, or about 15% CpGs; and/or up to about 0.5%, up
to about 1.0%, up to about 2.0%, up to about 3.0%, up to about 4.0%, up to about 5.0%, up to
about 6%, up to about 7%, up to about 8%, up to about 9%, up to about 10%, up to about 11%,
up to about 12%, up to about 13%, up to about 14%, or up to about 15% CpGs.

IV. Recombinant Viral Vector Nucleic Acid

[0131] Polynucleotide recombinant viral vector nucleic acid contain 5’ and/or 3’ viral elements
providing for viral packaging and may provide for additional activities such as self-priming,
DNA replication, promoter activity, genome integration, or episomal concatermerization. The 5’
and 3’ elements are generally located at or near the 5" and 3”7 terminal end of the recombinant
viral vector nucleic acid and can be naturally occurring or modified versions of naturally
occurring sequences. Examples of 5” and 3’ elements include adenovirus ITRs, adeno-associated
virus ITRs and packaging sequence; and retrovirus 5’ and 3’ long terminal repeats (LTRs) and
packaging sequences. (Naso ef af., {2017) BioDrugs, 31{43, 317-334; Bulcha er of,, (2021) Sig.
Transduct. Target Ther. 6:53 {2021); and Liu and Seol (2020) BMB Reports; 53(11):565-575.)
[0132] The term “recombinant,” as a modifier of nucleic acid or a vector indicates a
combination of elements that does not occur in nature. For example, a recombinant viral vector
nucleic acid provides 5 and/or 3’ viral elements along with an expression cassette containing
one or more elements not naturally associated with the 5’ and/or 3’ elements. Similarly, a viral
vector, such as an rAAYV vector may contain a naturally occurring or modified capsid,

encapsidating recombinant viral vector nucleic acid.
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[0133] In certain embodiments, the viral vector nucleic acid sequence comprises a 5> UTR and a
3’ UTR, ora 5 ITR and a 3’ ITR and (1) comprises a sequence encoding for the polypeptide of
Section I supra.; (2) comprises a nucleic acid sequence encoding for a PPT1 polynucleotide as
provided in Section II supra.; and/or (3) comprises an expression cassette encoding for a PPT1
polynucleotide as provided in Section III supra.

[0134] In certain embodiments, the viral vector comprises a polyA signal operatively linked to
the 3° ITR, where the polyA signal antagonizes potential transcription initiating from the 3’-ITR.
The operatively linked polyA signal is upstream of the 3°-ITR.

[0135] In certain embodiments, the viral vector nucleic acid contains any of 0-5, 0-10, 0-15, 0-
50, 0-100, or 0 to 150 CpGs; 0, 1,2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,
21,22, 23, 24, 25,26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 44, 46,
47, 48, 49 or 50 CpGs; 0%, about 0.5%, about 1.0%, about 2.0%, about 3.0%, about 4.0%, about
5.0%, about 6%, about 7%, about 8%, about 9%, about 10%, about 11%, about 12%, about 13%,
about 14%, or about 15% CpGs; and/or up to about 0.5%, up to about 1.0%, up to about 2.0%,
up to about 3.0%, up to about 4.0%, up to about 5.0%, up to about 6%, up to about 7%, up to
about 8%, up to about 9%, up to about 10%, up to about 11%, up to about 12%, up to about
13%, up to about 14% or up to about 15% CpGs.

[0136] In certain embodiment, the recombinant viral vector nucleic acid comprises a sequence
having at least 95% identity, at least 97% identity, at least 99% identity, or 100% identity to the
sequence of any of SEQ ID NOs: 144-154, 171 and 172.

V. Viral Vectors

[0137] In certain embodiments the gene delivery vehicle is a viral vector comprising a protein
capsid encapsidating recombinant viral vector nucleic acid. The viral vector can deliver the viral
vector nucleic acid to cells or tissues. Depending on the particular vector, the viral vector may
further comprise a viral envelope. Examples of viral vectors that can be used for gene delivery
include adenovirus vectors, rAAV, retrovirus vectors and herpes simplex vectors.

[0138] Different serotypes exist within different types of viruses. The different serotypes can
provide for different activities, such as cell or tissue tropism and likelihood of generating a host
immune response. The term “serotype” broadly refers to both serologically distinct viruses as
well as viruses not serologically distinct that can be within a subgroup or a variant of a given
serotype. Serologic distinctiveness can be determined based on the lack of cross-reactivity
between antibodies to one capsid as compared to another capsid. Such cross-reactivity
differences are usually due to differences in capsid protein sequences/antigenic determinants

(e.g., dueto VP1, VP2, and/or VP3 sequence differences of AAV serotypes).
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[0139] As more naturally occurring virus isolates are discovered or capsid mutants generated,
there may or may not be serological differences with any of the currently existing serotypes.
Thus, in cases where the new virus has no serological difference, this new virus would be a
subgroup or variant of the corresponding serotype.

V.A. Adenovirus Vectors

[0140] Adenoviruses are non-enveloped double-stranded DNA viruses. Recombinant adenovirus
vectors comprise recombinant adenovirus nucleic acid lacking one or more protein involved in
viral replication, and further comprise an adenoviral capsid. Recombinant adenovirus vectors
can be produced containing different amounts of adenoviral DNA. The adenovirus (Ad) genome
is flanked by hairpin-like inverted terminal repeats (ITRs) varying in length from 30-371 bp at
its termini. The ITRs serve as self-priming structures that promote primase-independent DNA
replication. A packaging signal located at the left arm of the genome is required for viral
genome packaging. (Liu and Seol (2020) BMB Reports; 53(11):565-575; and Buicha ef o/,
{2021} Sig. Transduct. Target Ther 6:53)

[0141] In certain embodiments, the recombinant adenovirus vector is a third-generation vector,
which are also referred to as “gutless” or “helper-dependent”. Gutless vectors can be produced
from recombinant adenovirus nucleic acid where all, or substantially all viral sequences, except
for the ITRs and the packaging signal, are not present. Gutless adenovirus vectors are high
capacity vectors able to accommodate up to about 36 kb of DNA insert. Preferred recombinant
adenovirus nucleic acid is about 27 kb to about 37 kb. Stuffer sequences can be added to
recombinant adenovirus nucleic acid to increase nucleic acid size and capsid incorporation.
Preferred stuffer sequences avoid coding sequences, repetitive sequences, recombination
sequences, and immunogenic sequences. (Liu and Seol (2020) BMB Reports, 53(11):565-575;
Bulcha ef o, (2021) Sig. Transduct. Target Ther. 6:53; and Sandig ez &/, PNAS (2000}
97(33:1002-1007, each of which are hereby incorporated by reference herein in their entirety .}
[0142] In certain embodiments, recombinant adenovirus vectors can be produced based on rare
human serotypes or chimpanzee serotypes. The use of chimpanzee and rare human serotypes
may be helpful in reducing host immune response against recombinant adenovirus vectors due to
preexisting immunity. (Guo et al., (2018) Human vaccines & immunotherapeutics, 14(7):1679—
1685 and Buicha ef oof., (2021) Sig. Transduct. Target Ther. 6:53))

[0143] Adenovirus vectors can be produced by supplying viral proteins needed for vector
production in trans using for example, appropriate helper viruses or plasmids and cell lines. (Liu
and Seol (2020) BMB Reports; 53(11):565-575; and Buicha ef o/, {2021} Sig. Transduct. Target
Ther. 6:53))

V.B. Recombinant AAV Vectors
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[0144] Recombinant adeno-associated viral (also referred to herein as “rAAV”) vector are based
on the adeno-associated virus. The adeno-associated virus is a single-strand DNA virus
containing a 4.7-kb genome flanked by 145-nt ITRs on both ends of the genome. ITR activity is
important for self-priming and packaging, and may also provide additional activity such as
promoter activity. AAV 5’ and 3 ITRs can vary in size and the 5” and 3’ inverted repeats need
not be exact inverted repeats.

[0145] A rAAYV vector contains AAV recombinant nucleic acid and a viral capsid. The rAAV
recombinant nucleic acid lacks one or more AAV proteins involved in viral replication. In
certain embodiments, the rAAYV vector contains an AAV 5° and/or 3° ITR along with a DNA
insert. In certain embodiments, rAAV nucleic acid comprise a 5° ITR and/or 3° ITR
independently selected from 5° and 3° ITRs provided in AAV1, AAV2, AAV3, AAV4, AAVS,
AAV6, AAV7, AAVS, AAV9, AAV10, AAV11, AAV12, AAVrh.10, AAVrh.74 and AAV3B
ITRs. In further embodiments 5 and 3’ ITRs are present, and both ITRs are from the same
serotype genome.

[0146] In certain embodiments the 5° ITR comprises a sequence with a sequence identity of at
least 95%, at least 96%, at least 97%, at least 98%, at least 99% or 100% to SEQ ID NO: 8; and
the 3’ ITR comprises independently (a) a sequence with a sequence identity of at least 95%, at
least 96%, at least 97%, at least 98%, at least 99% or 100% to SEQ ID NO: 9; (b) a sequence
with a sequence identity of at least 95%, at least 96%, at least 97%, at least 98%, at least 99% or
100% to SEQ ID NO: 158; (c) a sequence with a sequence identity of at least 95%, at least 96%,
at least 97%, at least 98%, at least 99% or 100% to SEQ ID NO: 159; or (d) a sequence with a
sequence identity of at least 95%, at least 96%, at least 97%, at least 98%, at least 99% or 100%
to SEQ ID NO: 160.

[0147] In certain embodiments the 3° ITR comprises a sequence with a sequence identity of at
least 95%, at least 96%, at least 97%, at least 98%, at least 99% or 100% to SEQ ID NO: 9; and
the 5° ITR independently comprises (a) a sequence with a sequence identity of at least 95%, at
least 96%, at least 97%, at least 98%, at least 99% or 100% to SEQ ID NO: 10; (b) a sequence
with a sequence identity of at least 95%, at least 96%, at least 97%, at least 98%, at least 99% or
100% to SEQ ID NO: 156; or (¢) a sequence with a sequence identity of at least 95%, at least
96%, at least 97%, at least 98%, at least 99% or 100% to SEQ ID NO: 157.

[0148] Recombinant adeno-associated viral vectors typically accept inserts of DNA having a
size range generally about 4 kb to about 5.2 kb. If needed, stuffer sequence can be used to
increase rAAV nucleic acid size and packaging efficiency. In different embodiments, the rAAV
nucleic acid including stuffer is 4-5.2 kb, 3.0-5.5 kb, 4.0-5.0 kb, 4.3-4.8 kb, about 4.2 kb, about
4.3 kb, about 4.4 kb, about 4.5 kb, about 4.6 kb, or about 4.7 kb. Preferred stuffer sequences
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avoid coding sequences, repetitive sequences, recombination sequences, and immunogenic
sequences.

[0149] In certain embodiment the rAAYV is a self-complementary adeno-associated virus vector
(scAAV) or short hairpin adeno-associated virus vector (shAAV). scAAV and shAAV provide
for a double-stranded rAAV nucleic acid that can be incorporated into an AAV caspid. sSCAAV
and shAAV comprise inverted dimeric repeats providing intramolecular double-stranded DNA.
scAAV can be produced by mutating an ITR terminal resolution site so that rep fails to nick the
terminal resolution site. ShAAV can utilize a short hairpin to produce double-stranded AAV
nucleic acid. scAAV and shAAV being double-stranded DNA provide an advantage in
circumventing the DNA synthesis step required for single-stranded rAAV nucleic acid upon
entry into a cell. A potential disadvantage of scAAV and shAAYV is the size of DNA inserts that
can be incorporated is reduced by about half compared to single-stranded rAAYV nucleic acid.
(U.S. Patent No. 10,457,940, Xie ef al., Mol Ther. (2017) 25(6):1363-1374; and McCarty Mol.
Ther. (2008) 16(10):1648-1656; each of which are hereby incorporated by reference herein in
their entirety.)

[0150] Naturally occurring AAV capsids contain viral proteins VP1, VP2 and VP3 in a ratio of
about 1:1:10. AAV vectors can be produced where all three viral proteins are based upon a
particular serotypes or where one, two or all three viral protein are based on different serotypes.
[0151] Recombinant AAV capsid and nucleic acid can be based on the same serotype (or
subgroup or variant), or can be different from each other. In certain embodiments, a rAAV
nucleic acid has the same serotype genome (e.g., ITRs) as the encapsidating capsid protein.
[0152] In different embodiments, the rAAYV capsid comprises a protein having a sequence
identity of at least 80%, at least 85%, at least 86%, at least 87%, at least 88%, at least 89%, at
least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at
least 97%, at least 98%, at least 99%, at least 99.1%, at least 99.2%, at least 99.3%, at least
99.4%, at least 99.5%, at least 99.9% or 100% identical to a VP1, VP2 or VP3 of any of AAV1,
AAV2, AAV3, AAV4, AAVS5, AAV6, AAV7, AAVS, AAV9, AAV10, AAV11, AAV12,
AAVrh.74, AAV3B, AAV-2i8, AAVrh.10, AAVrh.8, AAVHSC, AAV-B1, AAV-AS, or
AAV1/rh.10; or VP1 of SEQ ID NO: 12 or SEQ ID NO: 15.

[0153] Recombinant AAV capsids comprising VP1 of SEQ ID NO: 12 is described, for
example, in U.S. Patent No. 9840719; and rAAYV capsids comprising VP1 of SEQ ID NO: 15 is
described, for example, in US 9,169,299; both of these patents are incorporated herein by
reference.

[0154] In certain embodiments, AAV capsids comprises VP1, VP2 and VP3 each independently
having a sequence identity of at least 80%, at least 90%, at least 95% or 100% to a VP1, VP2 or

30



WO 2024/196947 PCT/US2024/020571
VP3 of any of AAV1, AAV2, AAV3, AAV4, AAV5, AAV6, AAV7, AAVS, AAV9, AAV10,
AAV11, AAVI12, AAVTh.74, AAV3B, AAV-2i8, AAVrh.10, AAVrh.8, AAVHSC, AAV-BI,
AAV-AS, AAV1/rh.10, SEQ ID NO: 12 or SEQ ID NO: 15; as well as variants (e.g., capsid
variants, such as amino acid insertions, additions, substitutions and deletions) thereof. (See, for
example, U.S. Patent Nos. 9,909,142 and 9,840,719 disclosing RHM4-1, RHM15-1, RHM15-2,
RHM15-3/RHM15-5, RHM15-4 and RHM15-6; U.S. Patent Publication No. 2013/0059732 and
U.S. Patent No. 9,169,299, disclosing LK01, LK02, and LKO03; and U.S. Patent No. 11,110,153;
the disclosures of which are herein incorporated in their entirety.)

[0155] In certain embodiments, the capsid comprises VP1 having the sequence of SEQ ID NO:
12; VP2 having the sequence of SEQ ID NO: 13; and VP3 having the sequence of SEQ ID NO:
14.

[0156] In certain embodiments, the AAV capsid can cross the blood brain barrier and provide
for CNS expression. Examples of such AAV capsids and the design of AAV capsids able to
provide for CNS expression are provided in Chen ef al., (2021) J. Control. Release 333, 129-138
(e.g., AAV9, AAV-PHP-B, AAV-PHP.eB, AAVrh.10, AAVrh.8, AAVHSC, AAV-B1, AAV-
AS, and AAV1/rh.10), U.S. Patent No. 9,585,971, and Goertsen ef a/., (2022) Nat. Neurosci. 25,
106-115 (2022), each of which are incorporated by reference herein in its entirety.

[0157] The AAV genome contains two main genes: rep and cap. Transcription from the rep
gene is initiated from two different promoters resulting in the production of nonstructural
proteins designated Rep78, Rep68, Rep52, and Rep40. The rep proteins function in genome
replication and/or encapsidation. The cap gene encodes for structural proteins making up the
capsid (VP1, VP2 and Vp3); a non-structural assembly-activating protein (APP), which
performs functions related to capsid assembly; and the membrane-associated accessory protein,
which may be associated with production phases of the replication cycle. (Maurer and Weitzman
(2020) Hum. Gene Ther. 31(9-10):499-511, hereby incorporated by reference herein in its
entirety.)

[0158] AAYV requires helper virus functions to complete it replication cycle. Helper virus
functions can be supplied by different viruses in permissive cell lines. Permissive cell lines are
cell lines able to support viral replication. Examples of helper viruses for AAV include
adenovirus, HSV-1, HPV-16, and HBoV1 which can be used in conjunction with, for example,
permissive primate cells; and baculovirus which can be used in conjunction with, for example,
permissive insect cells such as sf9. (Maurer and Weitzman (2020) Hum. Gene Ther. (2020)
31(9-10):499-511 and Meier et al., (2020) Viruses 19;12(6):662, both of which are herein

incorporated by reference herein in their entirety.)
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[0159] Recombinant AAV can be produced by supplying viral proteins needed for vector
production in trans using, for example, appropriate helper viruses or plasmids and cell lines. It
certain embodiments, rAAV is produced using a rAAV vector genome plasmid. The plasmid
comprises that portion of the rAAYV nucleic acid ultimately packaged or encapsidated to form a
viral (e.g., rAAV) vector. The “plasmid backbone,” contains elements important for propagation
and recombinant virus production. Except for possible 3’ ITR and/or 5’ ITR cloning remnants
the plasmid backbone is not itself packaged or encapsidated into virus particles.

[0160] The vector genome plasmid may contain regions such an origin of replication and a
selectable marker. Additional sites that may be present include cloning sites.

[0161] Recombinant AAV can be produced from different types of cell lines including HeL a,
A549, BHK, Vero, and HEK293, or derivatives thereof. In certain embodiments, HEK293 cells
are used (American Type Culture Collection Accession Number ATCC CRL1573). Other host
cell lines appropriate for rAAV vector production are described in, for example, Robert et al.,
(2017) Biotechnol. J. (2017) 12(3), 1600193; and International Application No.
PCT/US2017/024951; the disclosures of which are herein incorporated in its entirety.

[0162] Recombinant AAV can be cultured under a variety of different conditions suitable for
providing cell growth and gene expression. References describing rAAV manufacturing include
Clément and Grieger (2016) Mol. Ther. Methods Clin. Dev. 16;3:16002; Robert ef al., (2017)
Biotechnol. J. 12(3), 1600193; and Adeno-Associated Virus Vectors (2019), Ed. Castle., 1
Edition, Springer Mew York, New York, NY.; each of which are hereby incorporated by
reference herein in their entirety.)

[0163] In certain embodiments, AAV helper functions are introduced into the host cell by
transfecting the host cell with an AAV helper construct either prior to, or concurrently with, the
transfection of an AAV expression vector. A host cell having AAV helper functions can be
referred to as a “helper cell” or “packaging helper cell.” AAV helper constructs are thus
sometimes used to provide at least transient expression of AAV rep and/or cap genes to
complement missing AAV functions necessary for productive AAV transduction. AAV helper
constructs often lack AAV ITRs and can neither replicate nor package themselves. These
constructs can be, for example, in the form of a plasmid, phage, transposon, cosmid, virus, or
virion. A number of AAV helper constructs have been described, such as the commonly used
plasmids pAAV/Ad and pIM29+45 which encode both rep and cap expression products. A
number of other vectors are known which encode rep and/or cap expression products.
Recombinant AAV can be produced, for example, as described in US Patent 9,408,904; and
International Application Nos. PCT/US2017/025396 and PCT/US2016/064414, the disclosures

of which are herein incorporated in their entirety.
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[0164] In certain embodiments, a rAAV vector is produced by a rAAV production cell
comprising rAAV helper virus activity. The genome of the rAAV production cell comprises
rAAYV nucleic acid, the rep gene and the cap gene.

[0165] In certain embodiments, a rAAV vector is produced by culturing a rAAV permissive cell
comprising an AAV genome plasmid, where the rAAV permissive cell further comprises rep
and cap genes provided either as part of the cell genome and/or by one or more separate
plasmids; and helper virus activity either as part of the cell genome and/or provided by one or
more separate plasmids. In further embodiments, (a) the rAAV permissive cell line is a
packaging cell, wherein the genome of the packaging cell comprises the cap gene and the rep
gene; (b) the rep gene, cap gene, and helper activity are provided from the same plasmid; or (c)
the rep gene and cap gene are provided by a rep/cap plasmid and helper activity is provided by a
helper plasmid.

[0166] In certain embodiments involving the use of HSV helper functions, the helper functions
are provided by genes encoding for at least ULS, ULS8, UL52, and ICPS.

[0167] In certain embodiments involving the use of adenovirus helper functions, the helper
function are provided by genes encoding for at least E1IA, E1IB19K, EIB55K, E2A, E4orf6 and
VA RNA. In certain embodiments E1, E2A and VR RNA functions are provided by a helper
plasmid, where additional helper functions are provided by a host strain.

[0168] In certain embodiments, rAAV vector is obtained by producing rAAV using methods
described herein and purifying the rAAV. Purification of rAAV can performed using techniques
such as gradient-based purification, column-based, and combined methods. (See, e.g., Ayuso et
al., (2010), Curr Gene Ther. (2010) 10(6):423-36, hereby incorporated by reference herein in its
entirety.)

V.C. Retrovirus Vectors

[0169] Retroviruses are enveloped, single-stranded RNA viruses comprising 5’ and 3’ LTRs,
and a signal packaging sequence located just outside of the LTR. Different types of retrovirus
vectors can contain different amounts of viral genome. In certain embodiments, the retrovirus
vector is a lentiviral vector based on HIV, retaining all cis-acting sequences needed for viral
RNA packaging, reverse transcription and proviral DNA integration, while removing all HIV
protein-coding genes. Lentiviral vectors have a packaging capacity of up to about 9 kb. If
needed, stuffer sequence can be used to increase rAAV nucleic acid size and packaging
efficiency. Lentiviral vectors can be produced by supplying viral proteins needed for vector
production in frans using appropriate plasmids and cell lines. (Bulcha ef af., {2021} Sig.
Transduct. Target Ther. 6:53)

VI. Non-Viral Vectors
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[0170] In certain embodiments, the gene delivery vehicle is a non-viral vector. Non-viral vectors
include nanoparticles and naked nucleic acid. Preferred non-viral vectors are nanoparticles. A
variety of different nanoparticles can be employed including lipid nanoparticles (LNP),
polymeric nanoparticles, lipid polymer nanoparticles (LPNP), protein and peptide-based
nanoparticles, DNA dendrimers and DNA-based nanocarriers, carbon nanotubes, microparticles,
microcapsules, inorganic nanoparticles, peptide cage nanoparticles, and exosomes. (See, e.g.,
Riley and Vermerris Nanomaterials (2017) 201, 7, 94; Thomas et al., Molecules (2019), 24,
3744; Bochicchio et al, (2021), 13, 198; Munagala et al., Cancer Letters (2021), 505, 58; Fu et
al., (2020) Nanolmpact 20, 100261; Neshat et al., (2020) Current Opin. Biotechnol. 66:1-10;
Ouranidis et al., (2022) Biomedicines, 10, 50; and Qin et al., Signal Transduct Target Ther.
(2022) May 21;7(1):166, each of which are hereby incorporated by reference herein in their
entirety.)

[0171] If desired, a nanoparticle can target a cell type using, for example, targeting ligands
recognizing a target cell receptor. Examples of targeting ligands include carbohydrates (e.g.,
galactose, mannose, glucose, and galactomannan), endogenous ligands (e.g., folic acid and
transferrin), antibodies and protein/peptides (e.g., RGD, epidermal growth factor, and low
density lipoprotein) and peptides. (For example, Teo ef al., Advanced Drug Delivery Reviews
(2016), 98, 41.)

[0172] Nanoparticles can be used to deliver PPT1 encoding polynucleotide constructs to a cell.
In different embodiments, nanoparticles can deliver additional therapeutic compounds; and one
or more additional compounds is provided in different nanoparticles. Reference to compound
includes small molecules and large molecules (e.g., therapeutic proteins and antibodies).
[0173] The production of different nanoparticles and incorporation of nucleic acid and other
compounds is well known in the art. Examples of publications illustrating incorporation of
nucleic acid in a particular nanoparticle such as an LPNP and a LNP include Teo ef a/.,
Advanced Drug Delivery Reviews (2016) 98, 41; Bochicchio ef al., Pharmaceutics (2021) 13,
198; Mahzabin and Das, IJPSR (2021) 12(1), 65; and Teixeira ef al., (2017) Prog. Lipid Res.
Oct;68:1-11 (each of which are hereby incorporated by reference herein in their entirety).
Factors that may impact small molecule incorporation into a nanoparticle include
hydrophobicity and the presence of an ionizable moiety. (See, e.g., Nii and Ishii, Int. J. Pharm.
(2005) 298:198-205; and Chen et al., J. Control. Release (2018) 286:46-54.)

VIA. Lipid-Based Delivery Systems

[0174] Lipid-based delivery systems include the use of a lipid as a component. Examples of
lipid-based delivery systems include liposomes, LNPs, micelles, and extracellular vesicles.

[0175] A “lipid nanoparticle” or “LNP” refers to a lipid-based vesicle useful for delivery of
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nucleic acid molecules and having dimensions on the nanoscale. In different embodiments the
nanoparticle is from about 10 nm to about 1000 nm, about 50 nm to about 500 nm, or about 50
nm to about 200 nm.

[0176] DNA is negatively charged. Thus, it can be beneficial for the LNP to comprise a cationic
lipid such as, for example, an amino lipid. Exemplary amino lipids are described in U.S. Patent
Nos. 9,352,042, 9,220,683, 9,186,325, 9,139,554, 9,126,966 9,018,187, 8,999,351, 8,722,082,
8,642,076, 8,569,256, 8,466,122, and 7,745,651 and U.S. Patent Publication Nos.
2016/0213785, 2016/0199485, 2015/0265708, 2014/0288146, 2013/0123338, 2013/0116307,
2013/0064894, 2012/0172411, and 2010/0117125, all of which are incorporated herein in their
entirety. In certain embodiments, the LNP comprises amino lipids described in U.S. Patent No.
9,512,073, hereby incorporated herein in its entirety.

[0177] The terms “cationic lipid” and “amino lipid” are used interchangeably herein to include
lipids and salts thereof having one, two, three, or more fatty acid or fatty alkyl chains and a pH-
titratable amino group (e.g., an alkylamino or dialkylamino group). The cationic lipid is
typically protonated (i.e., positively charged) at a pH below the pKa of the cationic lipid and is
substantially neutral at a pH above the pKa. The cationic lipid can also be titratable cationic
lipids. In certain embodiments, the cationic lipids comprise a protonatable tertiary amine (e.g.,
pH-titratable) group; C18 alkyl chains, wherein each alkyl chain independently can have one or
more double bonds, one or more triple bonds; and ether, ester, or ketal linkages between the
head group and alkyl chains.

[0178] Cationic lipids include 1,2-dilinoleyloxy-N,N-dimethylaminopropane (DLinDMA), 1,2-
dilinolenyloxy-N,N-dimethylaminopropane (DLenDMA), 1,2-di-y-linolenyloxy-N,N-
dimethylaminopropane (y-DLenDMA), 2,2-dilinoleyl-4-(2-dimethylaminoethyl)-[1,3]-dioxolane
(DLin-K-C2-DMA, also known as DLin-C2K-DMA, XTC2, and C2K), 2,2-dilinoleyl-4-
dimethylaminomethyl-[1,3]-dioxolane (DLin-K-DMA), dilinoleylmethyl-3-
dimethylaminopropionate (DLin-M-C2-DMA, also known as MC2), (6Z,97.,287.,31 Z)-
heptatriaconta-6,9,28,3 1-tetraen-19-yl 4-(dimethylamino)butanoate (DLin-M-C3-DMA, also
known as MC3), salts thereof, and mixtures thereof. Other cationic lipids also include 1,2-
distearyloxy-N,N-dimethyl-3-aminopropane (DSDMA), 1,2-dioleyloxy-N,N-dimethyl-3-
aminopropane (DODMA), 2,2-dilinoleyl-4-(3-dimethylaminopropyl)-[1,3]-dioxolane (DLin-K-
C3-DMA), 2,2-dilinoleyl-4-(3-dimethylaminobutyl)-[1,3]-dioxolane (DLin-K-C4-DMA), DLen-
C2K-DMA, y-DLen-C2K-DMA, and (DLin-MP-DMA) (also known as 1-B11).

[0179] Still further cationic lipids include 2,2-dilinoleyl-5-dimethylaminomethyl-[ 1,3]-dioxane
(DLin-K6-DMA), 2,2-dilinoleyl-4-N-methylpepiazino-[1,3]-dioxolane (DLin-K-MPZ), 1,2-
dilinoleylcarbamoyloxy-3-dimethylaminopropane (DLin-C-DAP), 1,2-dilinoleyoxy-3-
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(dimethylamino)acetoxypropane (DLin-DAC), 1,2-dilinoleyoxy-3-morpholinopropane (DLin-
MA), 1,2-dilinoleoyl-3-dimethylaminopropane (DLinDAP), 1,2-dilinoleylthio-3-
dimethylaminopropane (DLin-S-DMA), 1-linoleoyl-2-linoleyloxy-3-dimethylaminopropane
(DLin-2-DMAP), 1,2-dilinoleyloxy-3-trimethylaminopropane chloride salt (DLin-TMA.Cl),
1,2-dilinoleoyl-3-trimethylaminopropane chloride salt (DLin-TAP.Cl), 1,2-dilinoleyloxy-3-(N-
methylpiperazino)propane (DLin-MPZ), 3-(N,N-dilinoleylamino)-1,2-propanediol (DLinAP), 3-
(N,N-dioleylamino)-1,2-propanedio (DOAP), 1,2-dilinoleyloxo-3-(2-N,N-
dimethylamino)ethoxypropane (DLin-EG-DMA), N,N-dioleyl-N,N-dimethylammonium
chloride (DODAC), N-(1-(2,3-dioleyloxy)propyl)-N,N,N-trimethylammonium chloride
(DOTMA), N,N-distearyl-N,N-dimethylammonium bromide (DDAB), N-(1-(2,3-
dioleoyloxy)propyl)-N,N,N-trimethylammonium chloride (DOTAP), 3-(N-(N',N'-
dimethylaminoethane)-carbamoyl)cholesterol (DC-Chol), N-(1,2-dimyristyloxyprop-3-y1)-N,N-
dimethyl-N-hydroxyethyl ammonium bromide (DMRIE), 2,3-dioleyloxy-N-[2(spermine-
carboxamido)ethyl]-N,N-dimethyl-1-propanaminiumtrifluoroacetate (DOSPA),
dioctadecylamidoglycyl spermine (DOGS), 3-dimethylamino-2-(cholest-5-en-3-beta-oxybutan-
4-oxy)-1-(cis,cis-9,12-octadecadienoxy )propane (CLinDMA), 2-[5'-(cholest-5-en-3-beta-oxy)-
3'-oxapentoxy)-3-dimethyl-1-(cis,cis-9',1-2'-octadecadienoxy )propane (CpLinDMA), N,N-
dimethyl-3,4-dioleyloxybenzylamine (DMOBA), 1,2-N,N'-dioleylcarbamyl-3-
dimethylaminopropane (DOcarbDAP), 1,2-N N'-dilinoleylcarbamyl-3-dimethylaminopropane
(DLincarbDAP), dexamethasone-sperimine (DS) and disubstituted spermine (D2S) or mixtures
thereof.

[0180] A number of commercial preparations of cationic lipids can be used, such as,
LIPOFECTIN® (including DOTMA and DOPE, available from GIBCO/BRL), and
LIPOFECTAMINE® (comprising DOSPA and DOPE, available from GIBCO/BRL).

[0181] Additional ionizable lipids that can be used include C12-200, 3060110, MC3, cKK-E12,
bCKK-E12, Lipid 5, Lipid 9, ATX-002, ATX-003, and Merck-32. U.S. Patent Application
Publication No. 2017/0367988, describes Merck-32.

[0182] In further embodiments, cationic lipid can be present in an amount from about 10% by
molar ratio of the LNP to about 85% by molar ratio of the LNP, or from about 50% by molar
ratio of the LNP to about 75% by molar ratio of the LNP.

[0183] LNP can comprise a neutral lipid. Neutral lipids can comprise a lipid species existing
either in an uncharged or neutral zwitterionic form at physiological pH. Such lipids include
diacylphosphatidylcholine, diacylphosphatidylethanolamine, ceramide, sphingomyelin,
dihydrosphingomyelin, cephalin, and cerebrosides. The selection of neutral lipids is generally

guided by considerations including particle size and stability. In certain embodiments, the
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neutral lipid component can be a lipid having two acyl groups (e.g., diacylphosphatidylcholine
and diacylphosphatidylethanolamine).

[0184] Lipids having a variety of acyl chain groups of varying chain length and degree of
saturation are available or can be isolated or synthesized. In certain embodiments, lipids
containing saturated fatty acids with carbon chain lengths in the range of C14 to C22 can be
used. In certain embodiments lipids with mono or di-unsaturated fatty acids with carbon chain
lengths in the range of C14 to C22 are used. Additionally, lipids having mixtures of saturated
and unsaturated fatty acid chains can be used. Exemplary neutral lipids include 1,2-dioleoyl-sn-
glycero-3-phosphatidyl-ethanolamine (DOPE), 1,2-distearoyl-sn-glycero-3-phosphocholine
(DSPC), 1-palmitoyl-2-oleoyl-sn-glycero-3-phosphocholine (POPC), or a phosphatidylcholine.
The neutral lipids can also be composed of sphingomyelin, dihydrosphingomyelin, or
phospholipids with other head groups, such as serine and inositol.

[0185] In further embodiments, providing for neutral lipids, the neutral lipid can be present in an
amount from about 0.1% by weight of the LNP to about 99% by weight of the LNP, or from
about 5% by weight of the LNP to about 15% by weight of the LNP, e.g., about 1%, about 2%,
about 3%, about 4%, about 5%, about 6%, about 7%, about 8%, about 9%, about 10%, about
15%, about 20%, about 25%, about 30%, about 35%, about 40%, about 45%, about 50%, about
55%, about 60%, about 65%, about 70%, about 75%, about 80%, about 85%, about 90%, about
95%, or about 99%.

[0186] LNP can contain additional components such as sterols and polyethylene glycol. Sterols
can confer fluidity to the LNP. As used herein “sterol” refers to a naturally occurring sterol of
plant (phytosterols) or animal (zoosterols) origin as well as non-naturally occurring synthetic
sterols, all of which are characterized by the presence of a hydroxyl group at the 3-position of
the steroid A-ring. Suitable sterols include those conventionally used in the field of liposome,
lipid vesicle or lipid particle preparation, most commonly cholesterol. Phytosterols include
campesterol, sitosterol, and stigmasterol. Sterols also include sterol-modified lipids, such as
those described in U.S. Patent Application Publication No. 2011/0177156. In different
embodiments providing for a sterol, the sterol is present in an amount from about 1% by weight
of the LNP to about 80% by weight of the LNP or from about 10% by weight of the LNP to
about 25% by weight of the LNP.

[0187] Polyethylene glycol (PEG) is a water-soluble polymer of ethylene PEG repeating units
with terminal hydroxyl groups. PEGs are classified by their molecular weights, for example,
PEG 2000 has an average molecular weight of about 2,000 daltons, and PEG 5000 has an
average molecular weight of about 5,000 daltons. PEGs commercially available from Sigma

Chemical Co. and other companies include monomethoxypolyethylene glycol (MePEG-OH),

37



WO 2024/196947 PCT/US2024/020571
monomethoxypolyethylene glycol-succinate (MePEG-S), monomethoxypolyethylene glycol-
succinimidyl succinate (MePEG-S-NHS), monomethoxypolyethylene glycol-amine (MePEG-
NHz), monomethoxypolyethylene glycol-tresylate (MePEG-TRES), and
monomethoxypolyethylene glycol-imidazolyl-carbonyl (MePEG-IM).

[0188] In certain embodiments concerning PEG, PEG has an average molecular weight of about
550 to about 10,000 daltons and is optionally substituted by alkyl, alkoxy, acyl or aryl. In further
embodiments, the PEG is substituted with methyl at the terminal hydroxyl position. In further
embodiments, the PEG has an average molecular weight from about 750 to about 5,000 daltons,
or from about 1,000 to about 5,000 daltons, or from about 1,500 to about 3,000 daltons, or from
about 2,000 daltons, or from about 750 daltons.

[0189] PEG-modified lipids include the PEG-dialkyloxypropyl conjugates (PEG-DAA)
described in U.S. Patent Nos. 8,936,942 and 7,803,397. PEG-modified lipids (or lipid-
polyoxyethylene conjugates) can have a variety of “anchoring” lipid portions to secure the PEG
portion to the surface of the lipid vesicle. Examples of suitable PEG-modified lipids include
PEG-modified phosphatidylethanolamine and phosphatidic acid, PEG-ceramide conjugates (e.g.,
PEG-CerC14 or PEG-CerC20) which are described in U.S. Patent No. 5,820,873, PEG-modified
dialkylamines and PEG-modified 1,2-diacyloxypropan-3-amines. In certain embodiments, the
PEG-modified lipid can be PEG-modified diacylglycerols and dialkylglycerols. In certain
embodiments, the PEG can be in an amount from about 0.1% by weight of the LNP to about
50% by weight of the LNP, or from about 5% by weight of the LNP to about 15% by weight of
the LNP.

[0190] In further embodiments concerning LNP size, prior to encapsulating nucleic acid, LNPs
have a size range from about 10 nm to 500 nm, or from about 50 nm to about 200 nm, or from
75 nm to about 125 nm.

[0191] In certain embodiments concerning LNP, the LNP is described by Billingsley ez al.,
Nano Lett. 2020, 20, 1578 or Billingsley et al., International Patent Publication No. WO
2021/077066 (both of which are hereby incorporated by reference herein in their entirety).
Billingsley et al., and W02021/077066 describe LNPs containing lipid-anchored PEG,
cholesterol, phospholipid and ionizable lipids. In certain embodiments, the LNP contains a C14-

4 polyamine core and/or has a particle size of about 70 nm. C14-4 has the following structure.
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[0192] In certain embodiments the LNP is made up of a cationic lipid or lipopeptide described
by U.S. Patent No. 10,493,031, U.S. Patent No. 10,682,374 or International Patent Publication
No. W02021/077066 (each of which is hereby incorporated by reference herein in their

entirety). In certain embodiments, the LNP contains a cationic lipid, a cholesterol-based lipid,

and/or one or more PEG-modified lipids. In certain embodiments the LNP contains cKK-E12

(Dong ef al., PNAS (2014) 111(11), 3955):
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[0193] In certain embodiments the LNP comprises a modified form of cKK-E12 referred to
herein as “bCKK-E12,” having the following structure:

[0194] In certain embodiments the LNP comprises Lipid 1, 2, 3,4, 5,6,7,8,9, or 10 as
described by Sabnis ef al., Molecular Therapy 2018, 26:6, 1509-1519 (hereby incorporated by

reference herein in its entirety). In certain embodiments the LNP comprises Lipid 5, 8, 9, 10, or

11 described in Sabnis e al.
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[0195] Lipid 5 of Sabnis et al. has the structure:
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[0196] Lipid 9 of Sabnis ef al. has the structure:
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[0197] Additional lipids that may be utilized include those described by Roces et al.,
Pharmaceutics, 2020, 12, 1095; Jayaraman et al., Angew. Chem. Int. Ed., 2012, 51, 8529-8533;
Maier et al., www.moleculartherapy.org, 2013, Vol .21, No. 8, 1570-1578; Liu et al., Adv.
Mater. 2019, 31, 1902575, e.g., BAMEA-O16B; Cheng ef al., Adv. Mater., 2018, 30, 1805308,
e.g., SA2-SC8; Hajj et al., Small, 2019 15, 1805097, e.g., 3060110; Du ef al., U.S. Patent
Application Publication No. 20160376224; and Tanaka et al., Adv. Funct. Mater., 2020, 30,
1910575, each of which are hereby incorporated by reference herein in their entirety.

[0198] In further embodiments, the nanoparticle is an LNP. In further embodiments the LNP in
mol% comprises, consists essentially, or consists, of the following components: (1) one or more
cationic lipids from about 20% to 65%, one or more phospholipid lipids from about 1% to about
50%, one or more PEG-conjugated lipid from about 0.1 % to 10%, and cholesterol from about
0% to about 70%; or (2) one or more cationic lipids from about 20% to 50%, one or more
phospholipid lipids from about 5% to about 20%, one or more PEG-conjugated lipids from
about 0.1 % to 5%, and cholesterol from about 20% to about 60%. In further embodiments, the
phospholipid lipid is a neutral lipid; and the phospholipid lipid is DOPE or DSPC.

[0199] In certain embodiments the LNP, in mole %, comprises, consists essentially, or consists
of the following components: (1) cKK-E12 about 35%; C14-PEG2000, about 2.5%; cholesterol,
about 46.5%; and DOPE, about 16%; (2) bCKK-E12 about 35%; C14-PEG2000, about 2.5%;
cholesterol, about 46.5%; and DOPE, about 16%; (3) Lipid 9 about 50%; C14-PEG2000, about
1.5%; cholesterol, about 38.5%; and DSPC about 10%; (4) Lipid 5 about 50%; C14-PEG2000
about 1.5%; cholesterol about 38.5%; and DSPC about 10%; (5) ionizable lipid, about 50%;
DSPC, about 10%; cholesterol, about 37.5%; and stabilizer (PEG-Lipid), about 2.5%; or (6) is
GenVoy-ILM™ LNP (Precision NanoSystems).
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VLB. Polymer-Based Nanoparticles

[0200] Polymer-based delivery systems can be made from a variety of different natural and
synthetic materials. DNA and other compounds can be entrapped into the polymeric matrix of
polymeric nanoparticles or can be adsorbed or conjugated on the surface of the nanoparticles.
Examples of commonly used polymers for nucleic acid delivery include poly(lactic-co-glycolic
acid) (PLGA), poly lactic acid (PLA), poly(ethylene imine) (PEI) and PEI derivatives, chitosan,
dendrimers, polyanhydride, polycaprolactone, polymethacrylates, poly-L-lysine, pullulan,
dextran, and hyaluronic acid, poly-B-aminoesters. (Thomas ef al., (2019) Molecules 24, 3744.)
[0201] Polymeric-based nanoparticles can have different sizes, ranging from about 1 nm to
about 1000 nm, from about 10 nm to about 500 nm, from about 50 nm to about 200 nm, from
about 100 nm to about 150 nm, and from about 150 nm or less.

VLC. Lipid Polymer Nanoparticles

[0202] Lipid polymer nanoparticles are hybrid nanoparticles providing both a lipid component
and a polymer component, and as such can be considered to be an LNP or LPNP. The LPNP
configuration can provide an outer polymer and inner lipid or an outer lipid and inner polymer.
The presence of two different types of material facilitates designing nanoparticles to provide for
delayed release of a component. Different lipid and polymer components can be selected taking
into account the material be delivered. (For example, see Teo et al., Advanced Drug Delivery
Reviews (2016) 98, 41; Bochicchio ef al., Pharmaceutics (2021) 13, 198; Mahzabin and Das,
IJPSR (2021) 12(1), 65; and Teixeira et al., (2017) Prog. Lipid Res. Oct; 68:1-11.)

IV.D. Protein and Peptide-Based Nanoparticles

[0203] Protein and peptide-based systems can employ a variety of different proteins and
peptides. Examples of proteins that can be employed include gelatin and elastin. Peptide-based
systems can employ, for example, cell-penetrating peptides (CPPs).

[0204] CPPs are short peptides (6—30 amino acid residues) potentially capable of intracellular
penetration to deliver therapeutic molecules. The majority of CPPs consists mainly of arginine
and lysine residues, making them cationic and hydrophilic, but CPPs can also be amphiphilic,
anionic, or hydrophobic. CPPs can be derived from natural biomolecules (e.g., HIV-1 Tat
protein), or obtained by synthetic methods (e.g., poly-L-lysine, polyarginine) (Singh et al., Drug
Deliv. 2018;25(1):1996-2006). Examples of CPPs include cationic CPPs (highly positively
charged) such as the Tat peptide, penetratin, protamine, poly-L-lysine, and polyarginine;
amphipathic CPPs (chimeric or fused peptides, constructed from different sources, containing
both positively and negatively charged amino acid sequences), such as transportan, VTS5,
bactenecin-7 (Bac7), proline-rich peptide (PPR), SAP (VRLPPP)3, TP10, pep-1, and MPG),
membranotropic CPPs (exhibit both hydrophobic and amphipathic nature simultaneously, and
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comprise both large aromatic residues and small residues) such as H625, SPIONs-PEG-CPP and
NPs; and hydrophobic CPPs (contain only non-polar motifs or residues) such as SG3, PFVYLI,
pep-7, and fibroblast growth factors.

[0205] Protein and peptide nanoparticles can be provided in different sizes, for example, ranging
from about 1 nm to about 1000 nm, from about 10 nm to about 500 nm, from about 50 nm to
about 200 nm, from about 100 nm to about 150 nm, or from about 150 nm or less.

[0206] VLE. Peptide Cage Nanopatticles

[0207] Peptide cage-based delivery systems can be produced from proteinaceous material able
to assemble into a cage-like structure forming a constrained internal environment. Peptide cages
can comprise a proteinaceous shell that self-assembles to form a protein cage (e.g., a structure
with an interior cavity that is either naturally accessible to the solvent or can be made so by
altering solvent concentration, pH, or equilibria ratios). The monomers of the protein cages can
be naturally occurring or variant forms, including amino acid substitutions, insertions, and
deletions (e.g., fragments).

[0208] Different types of protein “shells” can be assembled and loaded with different types of
materials. Protein cages can be produced using viral coat protein(s) (e.g., from the Cowpea
Chlorotic Mottle Virus protein coat), as well non-viral proteins (e.g., U.S. Patent Nos. 6,180,389
and 6,984,386, U.S. Patent Publication No. 20040028694, and U.S. Patent Publication No.
20090035389, each of which is incorporated by reference herein in their entity).

[0209] Examples of protein cages derived from non-viral proteins include: eukaryotic or
prokaryotic derived ferritins and apoferritins such as 12 and 24 subunit ferritins; and heat shock
proteins (HSPs), such as the class of 24 subunit heat shock proteins that form an internal core
space, the small HSP of Methanococcus jannaschii, the dodecameric Dsp HSP of £. coli: and
the MrgA protein.

[0210] Protein cages can have different core sizes, such as ranging from about 1 nm to about
1000 nm, from about 10 nm to about 500 nm, from about 50 nm to about 200 nm, from about
100 nm to about 150 nm, or from about 150 nm or less.

VIF. Exosomes

[0211] Exosomes are small biological membrane vesicles and have been utilized to deliver
various cargoes including small molecules, peptides, proteins and nucleic acids. Exosomes
generally range in size from about 30 nm to 100 nm and can be taken up by a cell and deliver its
cargo. Cargoes can be associated with exosome surface structure or may be encapsulated within
the exosome bilayer.

[0212] Various modifications can be made to exosomes facilitating cargo delivery and cell

targeting. Modifications for facilitating cargo delivery include structures for associating with
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cargoes such as protein scaffolds and polymers. Modifications for cell targeting include
targeting ligands and modifying surface charge. Publications describing production,
modification, and use of exosomes for delivery of different cargoes include Munagala e al.,
Cancer Letters (2021), 505, 58; Fu et al., (2020) NanoImpact 20, 100261; and Dooley et al.,
(2021) Molecular Therapy 29(5), 1729 (each of which is hereby incorporated by reference
herein).

VII. Pharmaceutical Compositions

[0213] Pharmaceutical compositions comprise a pharmaceutical acceptable carrier facilitating
administration and/or storage of the PPT1 polypeptides, encoding polynucleotides, viral vectors
or non-viral vectors. Reference to “pharmaceutically acceptable” indicates the components do
not cause substantial undesirable biological effects at the amount utilized. Pharmaceutically
acceptable carriers can contain different components such as one or more pharmaceutically
acceptable excipients. Examples of pharmaceutically acceptable excipients include salt, sugar,
buffer, solvent, preservative, protein and surfactant. A particular excipient can have more than
one function. Examples of pharmaceutically acceptable excipients and carriers that can be used
with viral vectors are provided in, for example, International Patent Publication No.
W02021/071835.

[0214] Pharmaceutical compositions can be formulated to be compatible with a particular route
of administration or delivery. Compositions suitable for parenteral administration include
aqueous and non-aqueous solutions, suspensions or emulsions, which preparations are typically
sterile and can be isotonic with the blood of the intended recipient. Illustrative examples include
water, buffered saline, Hanks’ solution, Ringer’s solution, dextrose, fructose, ethanol, animal
vegetable and synthetic oils. Aqueous injection suspensions can contain substances which
increase the viscosity of the suspension, such as sodium carboxymethyl cellulose, sorbitol, or
dextran.

[0215] In an embodiment, the pharmaceutical composition contains a formulation capable of
injection into a subject. Examples of injectable formulation components include isotonic, sterile,
saline solutions, salts (e.g., monosodium or disodium phosphate, sodium, potassium, calcium or
magnesium chloride and mixtures of such salts), buffered saline, sugars (e.g., dextrose), and
water for injection. Pharmaceutical compositions include dry, for example, freeze-dried
compositions which upon addition of sterilized water or physiological saline, permit the
constitution of solutions suitable for administration.

[0216] Additionally, suspensions can be prepared as appropriate oil injection suspensions.
Suitable lipophilic solvents or vehicles include fatty oils such as sesame oil, or synthetic fatty

acid esters, such as ethyl oleate or triglycerides, or liposomes. Optionally, the suspension can
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also contain suitable stabilizers or agents which increase compound solubility facilitating the
preparation of concentrated solutions.
[0217] An “effective amount” or “sufficient amount” refers to an amount providing an indicated
or desired effect. The effective amount can be administered, in single or multiple doses, alone or
in combination, with one or more other compositions (e.g., additional therapeutic or
immunosuppressive agents), treatments, protocols, or therapeutic regimens; and provide for a
long or short term response.
[0218] Pharmaceutical compositions comprising transgenes encoding PPT1 polypeptides can be
delivered to a subject, so as to allow production of the encoded protein. Delivery can be in vivo
or ex vivo. In certain embodiments, pharmaceutical compositions comprise sufficient genetic
material to enable a recipient to produce a therapeutically effective amount of a protein in the
subject.
[0219] A “therapeutically effective amount” refers to an amount of an active ingredient or
component that elicits the desired or indicated biological or medicinal response in a subject. A
therapeutically effective amount can be determined based on observed symptoms and/or through
the use of biomarkers associated with a particular disease or disorder. Selection of a particular
effective dose can be optimized taking into account different factors, including the disease or
disorder to be treated or prevented, the symptoms involved, safety and effectiveness in animal
models, the patient’s body mass, and the patient’s immune status. The optimal dose to be
employed in the formulation will also depend on the route of administration, and the severity of
the disease or disorder, and can be evaluated depending upon patient’s circumstances. Effective
doses can be extrapolated from dose-response curves derived from in vitro or animal model test
systems.
[0220] In certain embodiments, a pharmaceutical composition comprising a rAAV vector
comprises empty AAV capsids. In certain embodiments, in a pharmaceutical composition
comprising rAAYV vectors and empty AAV capsids, the ratio of empty AAV capsids to rAAV
vector is within or between about 100:1-50:1, from about 50:1-25:1, from about 25:1-10:1, from
about 10:1-1:1, from about 1:1-1:10, from about 1:10-1:25, from about 1:25-1:50, or from about
1:50-1:100. In certain embodiments, the ratio of the empty AAV capsids to the rAAV vector is
about 2:1, 3:1,4:1,5:1,6:1,7:1,8:1,9: 1, or 10:1.
[0221] Additional guidance and examples of pharmaceutical compositions and delivery systems
are provided in, for example, Remington: The Science and Practice of Pharmacy (2020) 23th
ed., University of the Sciences in Philadelphia, published by Elsevier; The Merck Index (2013)
15th ed., Whitehouse, NJ; Pharmaceutical Principles of Solid Dosage Forms (1993), Technomic
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Publishing Co., Inc., Lancaster, Pa.; and Ansel and Stoklosa, Pharmaceutical Calculations
(2001) 11th ed., Lippincott Williams & Wilkins, Baltimore, MD.

VIII. Administration and Treatment

[0222] PPT1 polypeptides and encoding polynucleotide constructs, viral vectors and non-viral
vectors can be administered to a subject, preferably a human subject, to provide for prophylactic
treatment reducing the likelihood or severity of a disease or order and/or treating a diagnosed
disease or disorder. In certain embodiments, the particular therapeutic agent, route of
administration, and/or pharmaceutical composition is selected taking into account the particular
disease or disorder being treated.

[0223] Subjects having a particular disease or disorder, or at an increased risk of a particular
disease or disorder, can be identified, for example, based on symptoms, PPT1 activity,
biomarkers and genetic markers. Treatment can be carried, for example, on subjects at increased
risk for developing NCL1 symptoms and subjects diagnosed with NCL1.

[0224] NCL1 is an autosomal recessive progressive neurodegenerative disease, whose
symptoms vary depending upon onset. Major symptoms include: onset at birth (congenital),
microcephaly, dysmorphic features, seizures, and hyperkinetic activity; onset 6-18 months
(infantile), decreased head growth, neuro-developmental regression, and seizures; onset 2-4
years (variant), seizures, neuro-development regression, and behavioral disturbances; and onset
5-7 years (juvenile), visual loss and cognitive decline. (Simonati and Williams (2022) Front.
Neurol. 11;13:811686.)

[0225] Different mutations are associated with NCL1. References providing examples of
mutations associated with NCL1 include Sheth ef al., (2018) BMC Neurol. 12;18(1):203; Kumar
et al., Advances in Protein Chemistry and Structural Biology (2022) 132:89-109; Kousi et al.,
(2012) Hum. Mutat. 33(1):42-63; and

hyperlink://www .uniprot.org/uniprotkb/P50897/entry#disease variants (January 17, 2023); each
of which are incorporated by reference herein in their entirety.

[0226] Because of the progressive nature of the NCLI1, early treatment is very important. In
certain embodiments, treatment is carried out prior to identification of major symptoms. Such
patients can be identified, for example, based on the PPT1 enzymatic activity level and/or
presence of PPT1 mutations.

[0227] In certain embodiments, treatment is carried out on a patient diagnosed with NCL1.
Diagnose can be based on symptoms, genetic testing, and/or measuring enzymatic activity.
[0228] Potential routes of administration include subcutaneously, epidermally, intradermally,
intrathecally, intraorbitally, intramucosally, intranasally, intraperitoneally, intravenously, intra-

pleurally, intraarterially, intracavitary, orally, intrahepatically, via the portal vein,
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intramuscularly, intraparenchymal, intracisternal, intracranial, intra cisterna magna,
intracerebroventricular or intraventricular administration. In certain embodiments viral or non-
viral vectors are administered to a patient via infusion in a pharmaceutically carrier.

[0229] Suitable routes of administration should provide for therapeutic delivery to the CNS.
Delivery to the CNS can be achieved using different routes of initial administration including
outside of the CNS, for example, intravenous administration outside of the brain and spinal cord,
and to the eye (e.g., intravitreal and subretinal); and direct administration to the brain (e.g.,
intraparenchymal, intracerebroventricular, and intracisternal) and/or spine (e.g., intrathecal).
(Zhu et al., (2021) Trends Mol. Med. 27(6):524-537 hereby incorporated by reference herein in
its entirety.)

[0230] When the initial site of administration is outside of the brain, administration to the brain
can be facilitated using techniques providing transport across the blood brain barrier. Examples
of such techniques include disruption of the blood brain barrier and making use blood brain
barrier carriers (Chen ef al., (2021) J. Control. Release 333:129-138; Bellettato and Scrapa,
Italian Journal of Pediatrics (2018) 44(Suppl 2):131; Haumann et al., (2020) CNS Drugs 34,
1121-1131; and Cammalleri et al., (2020) J. Clin. Neurophysiol. 37(2):104-117; each of which
are hereby incorporated by reference herein in their entirety). Techniques facilitating crossing
the blood brain barrier can be utilized on the delivery vehicle and/or the PPT1 protein.

[0231] In certain embodiments, treatment is carried out using expression systems providing for
polypeptide expression outside of the CNS (e.g., high liver expression) in combination with
techniques facilitating PPT1 transport across the blood brain barrier.

[0232] In certain embodiments, treatment is carried out using techniques facilitating the delivery
vehicle crossing the blood brain barrier. In a further embodiment, crossing of the blood brain
barrier is facilitated using focused ultrasound in combination with microbubbles (See, for
example, Cammalleri et al., (2020) J Clin Neurophysiol. 37(2):104-117, hereby incorporated by
reference herein in its entirety).

[0233] In certain embodiments, an AAV capsid providing for CNS or crossing the blood brain
barrier is used. Examples of such capsids are provided in Chen ez al., (2021) J. Control. Release
333:129-138 (e.g., AAV9, AAV-PHP-B, AAV-PHP.eB, AAVrh.10, AAVrh.8, AAVHSC,
AAV-BI1, AAV-AS, and AAV1/rh.10), U.S. Patent No. 9,585,971, and U.S. Patent Publication
No. US202/1214749, each of which are hereby incorporated by reference herein in their entirety.
[0234] CNS administration can also be carried out, for example, by direct administration to the
brain using needles or catheters. (For example, International Publication No. WO 2021/108809;
Cohen-Pferrer ef al., Pediatric Neurology 67 (2017) 23-35; and U.S. Patent No. 10,369,329;

each of which are hereby incorporated by reference herein in their entirety.)
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[0235] Another example of a technique for CNS administration is convection enhanced delivery.
Convection enhanced delivery comprises surgical exposure of the brain followed by placement
of a catheter directly into the target area, followed by infusion of a therapeutic agent {for
example, U.S. Patent Publication No. 2022/010001; and Debinski ez o/, (2009) Expert Rev
Nearother. 9(10):1519-27; both of which are hereby incorporated by reference herein in their
entirety).

[0236] CNS delivery devices, systems and techniques also include those described in, for
example, U.S. Patent No. 8128600, U.S. Patent Publication No. 2020/0324089, U.S. Patent No.
11129643, U.S. Patent No. 11154377, U.S. Patent Publication No. 2021/0343397, U.S. Patent
Publication No. 2021/0282866, U.S. Patent No. 9572928, U.S. Patent No. 8337458, U.S. Patent
No. 10722265, and US Patent publication No. 2021/214749, each of which are incorporated by
reference herein in their entirety.

[0237] Delivery of PPT1 polypeptide and encoding nucleic acid, may also provide a benefit in
treating PPT1 deficiency or defective lysosomal storage outside of the CNS. In certain
embodiments, administration provides for systemic delivery. In further embodiments, treatment
comprises the use of an expression cassette or viral vectors comprising a ubiquitous or
promiscuous promotor. In further embodiments, CNS entry is facilitated using techniques and/or
vectors facilitating transport across the blood brain barrier.

[0238] In certain embodiments, the expression cassette comprises a PGK promoter, CBh
promoter, or E1F alpha promoter.

[0239] Optimal doses can vary depending upon different factors such as a particular therapeutic,
desired endpoint and administration route. The dose amount, number, frequency or duration can
be proportionally increased or reduced, taking into account adverse side effects, complications
or other risk factors of the treatment or therapy and the status of the subject.

[0240] A “unit dosage form” refers to a physically discrete unit containing a predetermined
effective amount of active ingredient in combination with a pharmaceutically acceptable carrier.
Unit dosage forms can be provided within, for example, ampules and vials, which can include a
pharmaceutically acceptable carrier, or a composition in a freeze-dried or lyophilized state. In
the case of a freeze-dried or lyophilized state, a sterile liquid carrier can be added prior to
administration. Individual unit dosage forms can be included in multi-dose kits or containers.
[0241] An “effective amount” achieves the desired or indicated effect. For example, an effective
amount for treatment decreases one or more adverse symptoms, reduces the likelihood of one or
more symptoms associated with a disease or disorder, or reduces disease or disorder progression.
Preferred effective amounts for treatment are effective to decrease multiple or all adverse

symptoms.
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[0242] In certain embodiments, a pharmaceutical composition is administered to a subject at a
dose suitable to increase PPT1 activity. In certain embodiments, the dose is sufficient to increase
PPT1 activity to a level of at least 5%, at least 10%, at least 20%, at least 30%, at least 40%, at
least 50%, at least 60%, at least 70%, at least 80%, at least 90%, or at least 100% normal
activity; about 10% to 200% average activity, 20% to 150% average activity, 30% to 100%
average activity; or about 10%, about 20%, about 30%, about 40%, about 50%, about 60%,
about 70%, about 80%, about 90%, about 100%, about 110%, about 120%, about 130%, about
140% or about 150% average activity. In certain embodiments, PPT1 activity increases to 10X,
100X or 1000X average activity. Average activity refers to the average of activity occurring in
the general population.

[0243] In different embodiments a suitable dosage is from about 0.01 mg/kg to about 10 mg/kg
of vector per kg body weight of a subject, about 0.01 mg/kg to about 0.1 mg/kg of vector per kg
body weight of a subject, about 0.1 mg/kg to about 1.0 mg/kg of vector per kg body weight of a
subject, or about 1.0 mg/kg to about 10 mg/kg of vector per body weight of a subject.

[0244] Generally, rAAV doses range from at least 1x10® vector genomes per kilogram (vg/kg)
of the weight of the subject, or more, for example, 1x10°, 1x10'° 1x10", 1x10'% 1x10" or
1x10™, or more, vector genomes per kilogram (vg/kg) of the weight of the subject, to achieve a
therapeutic effect. In different embodiments the rAAV dose is about 5x10'"' TAAV vg/kg or
greater than about 5x10'! rAAV vg/kg; about 1x102rAAV vg/kg or greater than about 1x10'2
rAAV vg/kg; about 2x10'2 rAAV vg/kg or greater than about 2x10'2 rAAV vg/kg; about 3x10'?
rAAV vg/kg or greater than about 3x10'2 rAAV vg/kg; about 4x10'2rAAV vg/kg or greater than
about 4x10'2 rAAV vg/kg; about 5x10'>rAAV vg/kg or greater than about 5x10'? rAAV vg/kg;
about 1x10" TAAV vg/kg or greater than about 1x10" rAAV vg/kg; about 2x10° rAAV vg/kg
or greater than about 2x10'* rAAV vg/kg; about 3x10"* rAAV vg/kg or greater than about
3x10" rAAV vg/kg; about 4x10" rAAV vg/kg or greater than about 4x10" rAAV vg/kg; about
5x101 rAAV vg/kg or greater than about 5x10'° rAAV vg/kg; about 6x10"* rAAV vg/kg or
greater than about 6x10'3 rAAV vg/kg.

[0245] Examples of dose ranges of rAAV vg/kg include a dose range from about 5x10'! to about
6x10" rAAV vg/kg; a dose range from about 5x10'! to about 5.5x10" rAAV vg/kg; a dose
range from about 5.5x10'! to about 6x10'"' rAAV vg/kg; a dose range from about 6x10'! to
about 6.5x10' rAAV vg/kg; a dose range from about 6.5x10!! to about 7x10'! rAAV vg/kg; a
dose range from about 7x10'! to about 7.5x10" rAAV vg/kg; a dose range from about 7.5x10"!
to about 8x10'! rAAV vg/kg; a dose range from about 8x10!! to about 8.5x10'! rAAV vg/kg; a
dose range from about 8.5x10'! to about 9x10'! rAAV vg/kg; a dose range from about 9x10'! to
about 9.5x10 rAAV vg/kg; a dose range from about 9.5x10'! to about 1x10'? rAAV vg/kg; a
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dose range from about 1x10'? to about 1.5x10'2 rAAV vg/kg; a dose range from about 1.5x10'?
to about 2x10'2 rAAV vg/kg; a dose range from about 2x10'? to about 2.5x10'> rAAV vg/kg; a
dose range from about 2.5x10'2 to about 3x10'2 rAAV vg/kg; a dose range from about 3x10'2 to
about 3.5x10'2 rAAV vg/kg; a dose range from about 3.5x10'? to about 4x10' rAAV vg/kg; a
dose range from about 4x10'? to about 4.5x10'2 rAAV vg/kg; a dose range from about 4.5x10'?
to about 5x10'2 rAAV vg/kg; a dose range from about 5x10'? to about 5.5x10'> rAAV vg/kg; a
dose range from about 5.5x10'? to about 6x10'2 rAAV vg/kg; a dose range from about 6x10'2 to
about 6.5x10'2 rAAV vg/kg; a dose range from about 6.5x10'? to about 7x10'2 rAAV vg/kg; a
dose range from about 7x10'? to about 7.5x10'2 rAAV vg/kg; a dose range from about 7.5x10'?
to about 8x10'2 rAAV vg/kg; a dose range from about 8x10'2 to about 8.5x10'2 rAAV vg/kg; a
dose range from about 8.5x10'% to about 9x10'? rAAV vg/kg; a dose range from about 9x10'? to
about 9.5x10'2 rAAV vg/kg; a dose range from about 9.5x10'? to about 1x10"* rAAV vg/kg; a
dose range from about 1x10" to about 1.5x10"* rAAV vg/kg; a dose range from about 1.5x10"?
to about 2x10% rAAV vg/kg; a dose range from about 2x10' to about 2.5x10* rAAV vg/kg; a
dose range from about 2.5x10'3 to about 3x10" rAAV vg/kg; a dose range from about 3x10'3 to
about 3.5x10" rAAV vg/kg; a dose range from about 3.5x10" to about 4x10"° rAAV vg/kg; a
dose range from about 4x10" to about 4.5x10'3 rAAV vg/kg; a dose range from about 4.5x10'?
to about 5x10'* rAAV vg/kg; a dose range from about 5x10" to about 5.5x10" rAAV vg/kg; a
dose range from about 5.5x10'? to about 6x10'* rAAV vg/kg; a dose range from about 6x10'* to
about 1x10™ rAAV vg/kg.

[0246] In certain embodiments, rAAV vg/kg are administered at a dose of about 5x10"! vg/kg,
about 6x10'! vg/kg, about 7x10"! vg/kg, about 8x10'! vg/kg, about 9x10'! vg/kg, about 1x10"?
vg/kg, about 2x10' vg/kg, about 3x10'% vg/kg, about 4x10'? vg/kg, about 5x10'? vg/kg, about
6x10'2 vg/kg, about 7x10'? vg/kg, about 8x10'2 vg/kg, about 9x10'% vg/kg, about 1x10' vg/kg,
about 2x10" vg/kg, about 3x10"? vg/kg, about 4x10'* vg/kg, about 5x10' vg/kg, or about
6x101 vg/kg.

[0247] In certain embodiments doses and dose ranges for other viral vectors is as provided
herein with respect to rAAV. For example, in certain embodiments the dose and dose range for
recombinant adenovirus vectors, recombinant retrovirus vectors (e.g., lentivirus), and
recombinant herpes simplex virus vectors is the same as illustrated above with respect to rAAV.
[0248] In different embodiments a suitable dosage for PPT1 administration is from about 0.01
mg/kg to about 25 mg/kg of protein per kg body weight of a subject or about 0.1 mg/kg to about
1.0 mg/kg of protein per kg body weight of a subject.

[0249] In certain embodiments, the polypeptide constructs, polynucleotide constructs, viral

vectors and non-viral vectors described herein are administered in combination with additional
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compounds or treatments for a particular disease of disorder; and/or in combination with a
compound decreasing an immune response generated against the provided or produced
polypeptide, polynucleotide, and/or delivery vehicle. Additional compounds or treatments can
be provided in different modalities such as administered separately; and administered or
performed prior to, substantially contemporaneously with or following administration of the
polypeptide constructs, encoding polynucleotide constructs, viral vectors and non-viral vectors
described herein.

[0250] In certain embodiments, administration of polypeptide constructs, encoding
polynucleotide constructs, viral vectors and non-viral vectors described herein is in combination
with an immunosuppressive agent or regimen. Such agents and regimens can be utilized, as
needed, to achieve immune tolerance or mitigate the immune response to the produced PPT1
protein, the provided polynucleotides, or the provided delivery vehicles. Examples of
immunosuppressive agents and regimens include methotrexate, rituximab, intravenous gamma
globulin (IVIG), omalizumab, InmTOR® (synthetic vaccine particle (SVP)-rapamycin
(rapamycin encapsulated in a biodegradable nanoparticle)), InmTOR-IL™ (ImmTOR with
Treg-selective IL-2 agonist), B-cell depletion, immunoadsorption, and plasmapheresis.

[0251] In certain embodiments, the viral vector or non-viral vector is administered in
conjunction with one or more immunosuppressive agents, where one or more
immunosuppressive agent is administered prior to, substantially at the same time as, or after,
administering the vector or non-viral vector. In certain embodiments, the one or more
immunosuppressive agent is administered concomitantly with the vector or non-viral vector. In
certain embodiments, the one or more immunosuppressive agents is administered 1-12, 12-24 or
24-48 hours; or 2-4, 4-6, 6-8, 8-10, 10-14, 14-20, 20-25, 25-30, 30-50 days, or more than 50
days prior to viral or non-viral vector administration. In certain embodiments, the one or more
immunosuppressive agent is administered 1-12, 12-24 or 24-48 hours; or 2-4, 4-6, 6-8, 8-10, 10-
14, 14-20, 20-25, 25-30, 30-50 days, or more than 50 days, following viral or non-viral vector
administration. Administration of immunosuppressive agents after a period of time following
administering vector or non-viral vector can be done, for example, if there is a decrease in the
encoded protein after the initial expression levels for a period of time, e.g., 20-25, 25-30, 30-50,
50-75, 75-100, 100-150, 150-200 or more than 200 days following vector or non-viral vector
administration.

[0252] In certain embodiments, the immunosuppressive agent is an anti-inflammatory agent. In
certain embodiments, the immunosuppressive agent is a steroid, e.g., a corticosteroid. In certain
embodiments, the immunosuppressive agent is prednisone, prednisolone, calcineurin inhibitor

(e.g., cyclosporine, tacrolimus), MMF (mycophenolic acid, e.g. CellCept®, Myfortic®), CD52
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inhibitor (e.g., alemtuzumab), CTLA4-Ig (e.g., abatacept, belatacept), anti-CD3 mAb, anti-LFA-
1 mAD (e.g., efalizumab), anti-CD40 mAb (e.g., ASKP1240), anti-CD22 mAb (e.g.,
epratuzumab), anti-CD20 mAb (e.g., rituximab, orelizumab, ofatumumab, veltuzumab),
proteasome inhibitor (e.g., bortezomib), TACI-Ig (e.g., atacicept), anti-C5 mAb (e.g.,
eculizumab), mycophenolate, azathioprine, sirolimus everolimus, TNFR-Ig, anti-TNF mAb,
tofacitinib, anti-IL-2R (e.g., basiliximab), anti-IL-17 mAb (e.g., secukinumab), anti-IL-6 mAb
(e.g., anti-IL-6 antibody sirukumab, anti-IL-6 receptor antibody tocilizumab (Actemra®), IL-10
inhibitor, TGF-beta inhibitor, a B cell targeting antibody (e.g., rituximab), a mammalian target
of rapamycin (mTOR) inhibitor (e.g., rapamycin), synthetic vaccine particle (SVP™)-rapamycin
(rapamycin encapsulated in a biodegradable nanoparticle), intravenous gamma globulin (IVIG),
omalizumab, methotrexate, a tyrosine kinase inhibitor (e.g., ibrutinib), cyclophosphamide,
fingolimod, an inhibitor of B-cell activating factor (BAFF) (e.g., anti-BAFF mAb, e.g.,
belimumab), an inhibitor of a proliferation-inducing ligand (APRIL), anti-IL-1b mAb (e.g.,
canakinumab (Haris®)), a C3a inhibitor, a Tregitope (see, e.g., U.S. Patent No. 10,213,496), or a
combination and/or derivative thereof.

[0253] Immune-suppression protocols, including the use of rapamycin, alone or in combination
with IL-10, can be used to decrease, reduce, inhibit, prevent or block humoral and cellular
immune responses to PPT1 protein. Hepatic gene transfer with viral vector (e.g., rAAV) and
non-viral vector can be used to induce immune tolerance to PPT1 protein through induction of
regulatory T cells (Tregs).

[0254] Strategies to reduce (overcome) or avoid humoral immunity to viral vectors, such as
rAAV in systemic gene transfer include, administering high vector doses; use of AAV empty
capsids as decoys to adsorb anti-AAV antibodies; administration of immunosuppressive drugs to
decrease, reduce, inhibit, prevent or eradicate the humoral immune response to rAAYV; changing
the rAAYV capsid serotype or engineering the rAAV capsid to be less susceptible to neutralizing
antibodies; use of plasma exchange cycles to adsorb anti-AAV immunoglobulins, thereby
reducing anti-AAV antibody titer; and use of delivery techniques such as balloon catheters
followed by saline flushing. Such strategies are described in Mingozzi et al., (2013) Blood,
122:23-36. Additional strategies include using AAV-specific plasmapheresis columns to
selectively deplete anti-AAV antibodies without depleting the total immunoglobulin pool from
plasma, as described in Bertin ef al., 2020, Sci. Rep. 10:864. Similar techniques and strategies
can be used for other types of viral vectors.

[0255] Empty capsids used as decoy probes can be provided in different ratios to viral vectors.
Amounts of empty capsids administered can be calibrated based upon the amount (titer) of

antibodies produced in a particular subject. In certain embodiments, the ratio of the empty AAV
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capsids to the rAAV vector is within or between about 100:1-50:1, from about 50:1 to 25 to 1,
from about 25:1 to 10:1, from about 10:1 to 1:1, from about 1:1 to 1:10, from about 1:10 to 1:25,
from about 1:25 to 1:50, or from about 1:50 to 1:100. In particular aspects, the ratio of the
administered empty AAYV capsids to rAAV vector is about 2:1, 3:1, 4:1, 5:1, 6:1, 7:1, 8:1, 9:1, or
10:1. Preferably, the serotype of the empty capsids is the same as the rAAV serotype.

[0256] Strategies to reduce humoral immunity to rAAV (which can be applied to other viral
vectors) include methods to remove, deplete, capture, and/or inactivate AAV antibodies,
commonly referred to as apheresis and more particularly, plasmapheresis where blood products
are involved. Apheresis or plasmapheresis, is a process in which a human subject’s plasma is
circulated ex vivo (extracorporal) through a device that modifies the plasma through addition,
removal and/or replacement of components before its return to the patient. Plasmapheresis can
be used to remove human immunoglobulins (e.g., IgG, IgE, IgA, IgD) from a blood product
(e.g., plasma). This procedure can be employed to deplete, capture, inactivate, reduce or remove
immunoglobulins (antibodies) that bind AAV thereby reducing the titer of AAV antibodies in
the treated subject that can contribute to rAAV neutralization. An example is using a device
composed of an AAV capsid affinity matrix column, and passing blood product (e.g., plasma)
through an AAV capsid affinity matrix resulting in binding of AAV antibodies of different
isotypes. (See, e.g., Bertin et al., (2020) Sci. Rep. 10, 864, hereby incorporated by reference
herein in its entirety.)

[0257] In certain embodiments the polypeptide constructs, encoding polynucleotide constructs,
viral vectors and non-viral vectors can be used in combination with an agent that blocks,
inhibits, or reduces the interaction of IgG with the neonatal Fc¢ receptor (FcRn), such as an anti-
FcRn antibody, to reduce IgG recycling and enhance IgG clearance in vivo: and/or an agent that
decreases the circulating antibodies that bind to a PPT1 polypeptide, encoding nucleic acid, or
delivery vehicle. In certain embodiments, antibody binding is reduced or inhibited by an agent
that reduces interaction of IgG with FcRn, a protease or a glycosidase.

[0258] In certain embodiments, the polypeptide constructs, polynucleotide constructs, viral
vectors and non-viral vectors described herein are used in combination with an endopeptidase
(e.g., IdeS from Streptococcus pyogenes) or a modified variant thereof, or an endoglycosidase
(e.g., S. pyogenes EndoS) or a modified variant thereof. Such treatment can, for example, be
carried out to reduce or clear neutralizing antibodies and enable treatment of patients previously
viewed as not eligible for treatment. Such strategies are described in, for example, Leborgne ef
al., (2020) Nat. Med., 26:1096-1101.

[0259] In certain embodiments, method of treatment in a subject is carried out in combination

with a compound reducing native mutant PPT1 expression, which provides for a mutant PPT1
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having decreased activity. Mutant PPT1 expression can be inhibited, for example, using
inhibitory nucleic acid selectively targeting mutant PPT1 encoding sequences. Reference to
“selectively targeting” mutant PPT1 activity indicates that expression of the polynucleotide
encoding PPT1 protein providing increased activity is not significantly affected. The inhibitory
nucleic acid can be provided on the same polynucleotide and/or vector that encodes for the PPT1
protein or using a separate viral or non-viral vector. Examples of inhibitory nucleic acid include
a short hairpin RNA (shRNA), a small interfering RNA (siRNA), a microRNA (miRNA), a
ribozyme, and an antisense RNA.

IX Kits

[0260] The present invention includes kits with packaging material and one or more components
therein. A kit typically includes a label or packaging insert including a description of the
components or instructions for use in vitro, in vivo, or ex vivo, of the components therein. A kit
can contain a collection of such components, e.g., PPT1 polypeptide, a viral or a non-viral
vector, and optionally a second active, such as another compound, agent, drug or composition.
[0261] A kit refers to a physical structure housing one or more components. Packaging material
can maintain the components sterilely, and can be made of material commonly used for such
purposes such as paper, corrugated fiber, glass, plastic, foil, ampules, vials, and tubes.

[0262] Labels or inserts can include identifying information of one or more components therein,
dose amounts, clinical pharmacology of the active ingredient(s) including mechanism of action,
pharmacokinetics and pharmacodynamics. Labels or inserts can include information identifying
manufacturer information, lot numbers, manufacture location and date, and expiration dates.
Labels or inserts can include information on a disease for which a kit component can be used.
Labels or inserts can include instructions for the clinician or subject for using one or more of the
kit components in a method, use, or treatment protocol or therapeutic regimen. Instructions can
include dosage amounts, frequency or duration, and instructions for practicing any of the
methods, uses, treatment protocols or prophylactic or therapeutic regimes described herein.
[0263] Labels or inserts can include information on one or more benefits a component can
provide, such as a prophylactic or therapeutic benefit. Labels or inserts can include information
on potential adverse side effects, complications or reactions, such as warnings to the subject or
clinician regarding situations where it would not be appropriate to use a particular composition.
Adverse side effects or complications could also occur when the subject has, will be or is
currently taking one or more other medications that can be incompatible with the composition,
or the subject has, will be or is currently undergoing another treatment protocol or therapeutic
regimen which would be incompatible with the composition and, therefore, instructions could

include information regarding such incompatibilities.
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[0264] Labels or inserts include “printed matter,” e.g., paper or cardboard, or separate or affixed
to a component, a kit or packing material (e.g., a box), or attached to an ampule, tube or vial
containing a kit component. Labels or inserts can additionally include a computer readable
medium, such as a bar-coded printed label, a disk, optical disk such as CD- or DVD-
ROM/RAM, DVD, MP3, magnetic tape, or an electrical storage media such as RAM and ROM
or hybrids of these such as magnetic/optical storage media, FLASH media or memory type
cards.

X. mRNA Therapeutics

[0265] In certain embodiments, RNA versions of nucleic acid encoding for PPT1 polypeptides
described herein is provided as an mRNA construct able to express the encoded polypeptide
inside a cell. The mRNA construct comprises a 5’-cap, a 5’UTR, the encoding RNA, 3’UTR,
and a poly(A) tail. The UTRs and poly(a) tail can provide for different functions such as
participating in mRNA subcellular localization, regulating translation efficiency and mRNA
stability. The design and production of mRNA constructs, including different modifications, are
illustrated in different publications such as Ouranidis et al., (2022) Biomedicines, 10, 50; Qin et
al., Signal Transduct Target Ther. (2022) 21;7(1):166, and U.S. Patent Publication No. U.S.
2013/0259924, each of which are hereby incorporated by reference herein in their entirety.
[0266] In certain embodiments, the mRNA construct is delivered to a cell or subject using
nanoparticles. Examples of nanoparticles include those provided in Sections VI (including VL A.
to VLE. supra., Ouranidis ef al., (2022) Biomedicines, 10, 50, and U.S. Patent Publication No.
U.S. 2013/0259924.

XI. Additional Aspects and Embodiments

[0267] Additional aspects, embodiments, and examples of combinations thereof include the
following:

1) A polynucleotide comprising a nucleic acid sequence encoding a palmitoyl-protein
thioesterase-1(PPT1) polypeptide, wherein said PPT1 polypeptide comprises a PPT1 amino acid
sequence having at least 95% identity, at least 97% identity, or at least 99% identity to the
sequence of SEQ ID NO: 1, wherein:

(a) said PPT1 polypeptide further comprises a signal sequence of any of SEQ ID NOs:
16-27 or a variant thereof having a one amino acid substitution, deletion or insertion; and/or

(b) said PPT1 amino acid sequence comprises a glycine (G), valine (V) or leucine (L)
substitution for aspartic acid (D) at its amino terminus; and/or

(c) said PPT1 sequence comprises the amino acid sequence leucine-glutamine histidine-

leucine at its N-terminus; and/or
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(d) said nucleic acid sequence comprises a PPT1 encoding sequence having at least 85%
identity, at least 90% identity, at least 95%, identity, at least 99% identity, or 100% identity to
any of SEQ ID NOs: 61-94.

2) The polynucleotide of 1, wherein said PPT1 polypeptide further comprises said
signal sequence comprising the sequence of any of SEQ ID NOs: 16-27.

3) The polynucleotide of 2, wherein said nucleic acid comprises a signal encoding
sequence of any of SEQ ID NOs: 43-58.

4) The polynucleotide of 2, wherein said polypeptide comprises said signal sequence
of any of SEQ ID NOs: 16-21 and 24-27.

5) The polynucleotide of 4, wherein said signal sequence comprises the sequence of
SEQ ID NOs: 16 or 19.

6) The polynucleotide of 5, wherein said signal sequence comprises the sequence of
SEQ ID NO: 16 and said nucleic acid sequence comprises the signal encoding sequence of SEQ
ID NO: 43 or said signal peptide comprises the sequence of SEQ ID NO: 19 and said nucleic
acid sequence comprises the signal encoding sequence of SEQ ID NO: 50.

7) The polynucleotide of 2, wherein said polypeptide comprises the signal encoding
sequence of SEQ ID NO: 23.

8) The polynucleotide of 7, wherein said nucleic acid sequence comprises the signal
encoding sequence of SEQ ID NO: 54.

9) The polynucleotide of any one of 1-6, wherein said PPT1 amino acid sequence
comprises a G, V, or L substitution for aspartic acid D at its amino terminus and said PPT1
amino acid sequence has at least 95% identity, at least 97% identity, at least 99% identity to
SEQ ID NO: 1; or comprise SEQ ID NO: 1.

10) The polynucleotide of 9, wherein said PPT1 amino acid sequence comprises the
sequence of SEQ ID NO: 2, wherein X is G, Xis V, or Xis L.

11) The polynucleotide of any one of 1-3, 7 or 8, wherein said PPT1 sequence
comprises the amino acid sequence leucine-glutamine-histidine-leucine at its N-terminus and
said PPT1 amino acid sequence has at least 95% identity, at least 97% identity, or at least 99%
identity to the sequence of SEQ ID NO: 1.

12) The polynucleotide of 11, wherein said PPT1 sequence comprises SEQ ID NO: 4.

13) The polynucleotide of any one of 1-12, wherein said nucleic acid comprising a
PPT1 encoding sequence comprises a sequence having at least 85% identity, at least 90%
identity, at least 95% identity, at least 99% identity to any of SEQ ID NOs: 61-94, or comprising
any of SEQ ID NOs: 61-94; in further embodiments the PPT1 encoding sequence comprises a
sequence having at least 85% identity, at least 90% identity, at least 95% identity, at least 99%
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identity the sequence of any of SEQ ID NOs: 62-64, 71, 74, 78, 79, or 83 or comprising any of
SEQ ID NOs: 62-64, 71, 74, 78, 79, or 83; in further embodiments the PPT1 encoding sequence
comprises a sequence having at least 85% identity, at least 90% identity, at least 95% identity, at
least 99% identity to, or comprises, the sequence of any of SEQ ID NOs: 62-64, 71, 74, 78, 79,
or 83; in a further embodiment the PPT1 encoding sequence comprises a sequence having at
least 85% identity, at least 90% identity, at least 95% identity, at least 99% identity to, or
comprises the sequence of SEQ ID NO: 64; in a further embodiments the PPT1 encoding
sequence comprises a sequence having at least 85% identity, at least 90% identity, at least 95%
identity, at least 99% identity to, or comprises, the sequence of SEQ ID NO: 79.

14) The polynucleotide of 1, wherein said PPT1 polypeptide comprises a sequence with
at least 99% identity to any of SEQ ID NOs: 31-42 or comprises any of SEQ ID NOs: 31-42.

15) The polynucleotide of 14, wherein said PPT1 polypeptide comprises the sequence of
SEQ ID NO: 31 or SEQ ID NO: 34.

16) The polynucleotide of 15, wherein said PPT1 polypeptide comprises the sequence of
SEQ ID NO: 31 and said nucleic acid comprises a sequence having a sequence identity of at
least 85% identity, at least 90% identity, at least 95% identity, at least 99% identity to any of
SEQ ID NOs: 107-125, and 168; or said PPT1 polypeptide comprises the sequence of SEQ ID
NO: 31 wherein X is G and said nucleic acid comprises a sequence having a sequence identity of
at least 85% identity, at least 90% identity, at least 95%, at least 99% identity to any of SEQ ID
NOs: 107-125 or comprises any of SEQ NO NOs: 107-125 and 168. In a further embodiment,
said PPT1 polypeptide comprises the sequence of SEQ ID NO: 31 wherein X is G and said
nucleic acid comprises a sequence having a sequence identity of at least 85% identity, at least
90% identity, at least 95%, at least 99% identity to SEQ ID NO: 64 or comprises the sequence of
SEQ ID NO: 64; In a further embodiment, said PPT1 polypeptide comprises the sequence of
SEQ ID NO: 31 wherein X is G and said nucleic acid comprises a sequence having a sequence
identity of at least 85% identity, at least 90% identity, at least 95%, at least 99% identity to SEQ
ID NO: 79 or comprises the sequence of SEQ ID NO: 79.

17) The polynucleotide of 15, wherein said PPT1 polypeptide comprises the sequence of
SEQ ID NO: 34 and said nucleic acid comprises a sequence having a sequence identity of at
least 85%, at least 90%, at least 95%, at least 99% identity to any of SEQ ID NOs: 126-140, and
161-167; or said PPT1 polypeptide comprises the sequence of SEQ ID NO: 34 wherein X is G
and said nucleic acid comprises a sequence having a sequence identity of at least 85% identity,
at least 90% identity, at least 95% identity, at least 99% identity to any of SEQ ID NOs: 126-
140, and 161-167 or comprises any of SEQ NO NOs: 126-140, and 161-167.
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18) The polynucleotide of 1, wherein said PPT1 polypeptide comprises the sequence of
SEQ ID NO: 38.

19) A palmitoyl-protein thioesterase-1(PPT1) polypeptide comprising a PPT1 amino
acid sequence having at least 95% identity, at least 97% identity, at least 99% identity to the
sequence of SEQ ID NO: 1, wherein:

(a) said PPT1 polypeptide further comprises a signal sequence of any of SEQ ID NOs:
16-27 or a variant thereof having a one amino acid substitution, deletion or insertion; and/or

(b) said PPT1 amino acid sequence comprises a glycine (G), valine (V) or leucine (L)
substitution for aspartic acid (D) at its amino terminus; and/or

(c) said PPT1 sequence comprises the amino acid sequence leucine-glutamine- histidine-
leucine at its N-terminus.

20) The polypeptide of 19, wherein said PPT1 polypeptide further comprises a signal
sequence comprising the sequence of any of SEQ ID NOs: 16-27.

21) The polypeptide of 20, wherein said polypeptide comprises a signal sequence of any
of SEQ ID NOs: 16-21 and 24-27.

22) The polypeptide of 21, wherein said signal sequence comprises the sequence of any
of SEQ ID NOs: 16 or 19.

23) The polypeptide of 20, wherein said polypeptide comprises a signal sequence of
SEQ ID NO: 23.

24) The polypeptide of any one of 19-23, wherein said PPT1 amino acid sequence
comprises a G, V, or L substitution for aspartic acid D at its amino terminus and said PPT1
amino acid sequence has at least 97% identity, or at least 99% identity to the sequence of SEQ
ID NO: 1.

25) The polypeptide of 24, wherein said PPT1 amino acid sequence comprises the
sequence of SEQ ID NO: 2, wherein X is G.

26) The polypeptide of 19, wherein said PPT1 sequence comprises the amino acid
sequence leucine-glutamine histidine-leucine at its N-terminus and said PPT1 amino acid
sequence has at least 97% or at least 99% identity to the sequence of SEQ ID NO: 1.

27) The polypeptide of 26, wherein said PPT1 sequence comprises SEQ ID NO: 4.

28) The polypeptide of 19, wherein said PPT1 polypeptide comprises a sequence with at
least 99% identity or 100% identity to any of SEQ ID NOs: 31-42.

29) The polypeptide of 28, wherein said PPT1 polypeptide comprises the sequence of
SEQ ID NO: 31 wherein X is G, SEQ ID NO: 34 wherein X is G, or SEQ ID NO: 38.
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30) A polynucleotide comprising a PPT1 polypeptide encoding nucleic acid sequence,
wherein said PPT1 encoding nucleic acid sequence encodes the PPT1 polypeptide of any one of
19-29.

31) A polynucleotide comprising two or more exons together encoding for the PPT1
polypeptide of any one of 19-29, and one or more introns.

32) The polynucleotide of any one of 1-18, 30 or 31, wherein said polynucleotide is an
expression cassette comprising one or more expression control elements operably linked to said
nucleic acid encoding said PPT1 polypeptide.

33) The polynucleotide of 32, wherein said nucleic acid encoding said PPT1
polypeptide is operably linked to an upstream promoter and a downstream polyadenylation
signal.

34) The polynucleotide of 32, wherein said expression cassette comprises 5’ to 3’,
operably linked to said nucleic acid encoding said PPT1 polypeptide, a promoter, a kozak
sequence, said PPT1 polypeptide encoding nucleic acid sequence, and a polyadenylation signal.

35) The polynucleotide of 33 or 34, wherein said promoter comprises a sequence having
at least 95% identity, at least 97% identity, or at least 99% identity to the sequence of SEQ ID
NO: 5 or comprises SEQ ID NO: 5 or said promoter comprises a sequence having at least 95%
identity, at least 97% identity, or at least 99% identity to the sequence of SEQ ID NO: 173 or
comprises SEQ ID NO: 173.

36) The polynucleotide of any one of 33-35, wherein said polyadenylation signal
operably linked to the PPT1 encoding nucleotide sequence comprises a sequence having at least
95% identity, at least 97% identity, or at least 99% identity to the sequence of SEQ ID NO: 6, or
comprises SEQ ID NO: 6.

37) The polynucleotide of any one of 32-36, wherein said expression cassette comprises
a nucleotide sequence having at least 95% identity, at least 97% identity to the sequence of any
of SEQ ID NOs: 141-143, or comprises any of SEQ ID NOs: 141-143; or said expression
cassette comprises a nucleotide sequence having at least 95% identity, at least 97% identity to
SEQ ID NO: 169 or comprises SEQ ID NO: 169; or said expression cassette comprises a
nucleotide sequence having at least 95% identity, at least 97% identity to SEQ ID NO: 170 or
comprises SEQ ID NO: 170.

38) The polynucleotide of any one of 1-18, and 30-37, wherein said polynucleotide is
DNA.

39) A recombinant viral vector nucleic acid comprising the polynucleotide of any one of
1-18 and 30-38, and 5 and/or 3’ viral elements providing for viral packaging and replication.

40) The recombinant viral vector nucleic acid of 39, wherein said recombinant viral
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vector nucleic acid is DNA and comprises an adeno-associated virus (AAV) inverted repeat
(ITR) flanking the 5’ terminus of said polynucleotide and an AAV ITR flanking the 3’ terminus
of said polynucleotide.

41) The recombinant viral vector nucleic acid of 40, wherein said recombinant viral
vector nucleic acid comprises a 5” ITR and a 3’ ITR of AAV1, AAV2, AAV3, AAV4, AAVS,
AAV6, AAV7, AAVS, AAV9, AAV10, AAV11, AAVI12, AAVrh.10, AAVrh.74 or AAV3B.

42) The recombinant viral vector nucleic acid of 40, wherein said 5° ITR comprises a
sequence having at least 95% identity, at least 97% identity, at least 99% identity to the
sequence of SEQ ID NO: 8 or comprises SEQ ID NO: 8; and said 3’ ITR comprises a sequence
having at least 95% identity, at least 97% identity, at least 99% identity to the sequence of SEQ
ID NO: 9 or comprises SEQ ID NO: 9.

43) The recombinant viral vector nucleic acid of any one of 39-42, further comprising a
polyadenylation sequence operably linked to said 3” ITR.

44) The recombinant viral vector nucleic acid of any one of 39-43, further comprising
one or more stuffer sequences.

45) The recombinant viral vector nucleic acid of any one of 39-44, wherein said
recombinant viral vector nucleic acid comprises a sequence having at least 95% identity, at least
97% identity, at least 99% identity, or 100% identity to the sequence of any of SEQ ID NOs:
144-154; or said recombinant viral vector nucleic acid comprises a sequence having at least 95%
identity, at least 97% identity, at least 99% identity, or 100% identity to the sequence SEQ ID
NO: 171; or said recombinant viral vector nucleic acid comprises a sequence having at least
95% identity, at least 97% identity, at least 99% identity, or 100% identity to the sequence SEQ
ID NO: 172.

46) A gene delivery vehicle comprising a viral or a non-viral vector and the
polynucleotide of any one of 1-18, 30-38, or the recombinant viral vector nucleic acid of any
one of 39-45.

47) The gene delivery vehicle of 46, wherein said gene delivery vehicle is a viral vector.

48) The gene delivery vehicle of 47, wherein said viral vector is a recombinant AAV
vector, a recombinant lentivirus vector, or a recombinant adenovirus vector.

49) The gene delivery vehicle of 48, wherein said viral vector is a recombinant AAV
vector, and said recombinant AAV vector comprises a capsid comprising a VP1, VP2 or VP3
having at least 90% identity, at least 95% identity, or 100% identity to a VP1, VP2 or VP3
sequence of any of AAV1, AAV2 AAV3, AAV4, AAVS, AAV6, AAV7, AAVS, AAVY,
AAV10, AAV11, AAV12, AAVrh.74, AAV3B, AAV-2i8, AAVrh.10, AAVrh.8, AAVHSC,
AAV-B1, AAV-AS, AAV1/rh.10, SEQ ID NO: 12 or SEQ ID NO: 15.

59



WO 2024/196947 PCT/US2024/020571

50) The gene delivery vehicle of 49, wherein said capsid is an AAV1, AAV2, AAV3,
AAV4, AAVS, AAV6, AAV7, AAVS, AAV9, AAV10, AAV11, AAVI2, AAVrh.74, AAV3B,
AAV-2i8, AAVrh.10, AAVrh.8, AAVHSC, AAV-B1, AAV-AS, or AAV1/rh.10 capsid; or said
capsid comprises VP1 of SEQ ID NO: 12 or SEQ ID NO: 15; in a further embodiment the
capsid comprises VP1 comprising a sequence of SEQ ID NO: 12, VP2 comprising a sequence of
SEQ ID NO: 13, and VP3 comprising a sequence of SEQ ID NO: 14.

51) The gene delivery vehicle of 46, wherein said gene delivery vehicle is the non-viral
vector.

52) The gene delivery vehicle of 51, wherein said non-viral vector is a nanoparticle
selected from the group consisting of a lipid nanoparticle (LNP), a polymeric nanoparticle, a
lipid polymer nanoparticle (LPNP), a protein or peptide-based nanoparticle, a DNA dendrimer
or DNA-based nanocarrier, a carbon nanotube, a microparticle, a microcapsule, an inorganic
nanoparticle, a peptide cage nanoparticle, and an exosome.

53) The gene delivery of vehicle of 52, wherein said non-viral vector is an LNP or
LPNP.

54) A pharmaceutical composition comprising the polynucleotide of any one of 1-18 or
30-38, the polypeptide of any one of 19-29, the recombinant viral vector nucleic acid of any one
of 39-45, or the gene delivery vehicle of any one of 46-53, and a pharmaceutically acceptable
carrier.

55) A method of increasing PPT1 in a subject comprising administering to the subject
the polynucleotide of any one of 1-18 or 30-38, the polypeptide of any one of 19-29, the
recombinant viral vector nucleic acid of any one of 39-45, or the gene delivery vehicle of any
one of 46-53, or the pharmaceutical composition of 54.

56) A method of treating Neuronal Ceroid Lipofuscinosis 1 in a subject, comprising
administering to the subject the polynucleotide of any one of 1-18 or 30-38, the polypeptide of
any one of 19-29, the recombinant viral vector nucleic acid of any one of 39-45, or the gene
delivery vehicle of any one of 46-53, or the pharmaceutical composition of 54.

57) The method of 55 or 56, wherein said administering comprises intraparenchymal,
intracisternal or intraventricular administration. In further embodiments administration is
intraventricular; and administration is intraventricular and results in significant rAAV delivery
to at least the frontal cortex, parietal cortex, temporal cortex, occipital cortex, thalamus,
cerebellar cortex, hippocampus, corpus callosum, spinal cord, caudate, choroid plexus, optic
chiasm, fornix, periaquaductal gray, olfactory bulb, and optic nerve.

58) The method of 55 or 56, wherein said administering comprises initial administration

outside the central nervous system (CNS).
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59) The method of any one of 55-58, wherein said administration is systemic.

60) The method of any one of 55-59, wherein said subject is a human.

61) An AAYV vector genome plasmid comprising the recombinant viral vector nucleic
acid of any one of 39-45.

62) The AAV genome plasmid of 61, wherein said plasmid lacks rep and cap genes.

63) A method of producing a rAAV vector comprising the step of culturing an rAAV
production cell line comprising TAAV helper virus activity, wherein the genome of said
production cell comprises the recombinant viral vector nucleic acid of any one of 39-45, a rep
gene and a cap gene, wherein said rAAV vector is produced.

64) A method of producing a rAAV vector comprising the step of culturing an rAAV
permissive cell comprising the AAV genome plasmid of 61 or 62, wherein said rAAV
permissive cell further comprises (a) rep and cap genes provided either as part of the cell
genome and/or by one or more separate plasmids, and (b) helper virus activity provided by the
cell genome and/or provided by one or more separate plasmids.

65) The method of 64, wherein said rAAV permissive cell is a packaging cell, wherein
the genome of said packaging comprises a cap gene and a rep gene.

66) The method of 64, wherein either (a) said rep gene, said cap gene and said helper
activity is provided in a single plasmid or (b) said rep gene and said cap gene is provided by a
rep/cap plasmid and said helper activity is provided by a helper plasmid.

67) A method of obtaining an rAAYV vector comprising the steps of (a) producing the
rAAYV using the method of anyone of 63-67 and (b) purifying the rAAV.

XII. Sequences

[0268] Table 2 provides different nucleic acid and amino acid sequences. In some cases variable
sequences are noted in the description. Underlying notes signal sequence when present in a full-
length PPT1 sequence. Some nucleic acid sequences indicated in bold provide a codon.
Reference to “derived” with respect to a signal amino acid sequence indicates a modification
was made to the native sequence.

[0269] In different embodiments a polynucleotide comprises a nucleic acid sequence having a
sequence identity of at least 95%, at least 96%, at least 97%, at least 98%, at least 99%, or 100%
to any of the nucleic acid sequences provided in Table 2; a polynucleotide comprises a nucleic
acid sequence having a sequence identity of at least 95%, at least 96%, at least 97%, at least
98%, at least 99%, or 100% to any of the nucleic acid sequences provided in Table 2, wherein
the stop codon shown in bold is not present and/or is replaced with a different stop codon; or a

polypeptide comprises an amino acid sequence having a sequence identity of at least 95%, at

61



WO 2024/196947 PCT/US2024/020571
least 96%, at least 97%, at least 98%, at least 99%, or 100% to any of the amino acid sequences
provided in Table 2.

[0270] Table 2

SEQ
ID
NO
Mature PPT1
1 Native Mature

DPPAPLPLVIWHGMGDSCCNPLSMGAIKKMVEKKIPGIYVLSLEIGKTLMEDVENSEFEFLNVN
SQVTTVCQALAKDPKLQQGYNAMGEFSQGGQFLRAVAQRCPSPPMINLISVGGQHQGVEGLPR
CPGESSHICDFIRKTLNAGAY SKVVQERLVOQAEYWHDPIKEDVYRNHSIFLADINQERGINE
SYKKNLMALKKEVMVKELNDSIVDPVDSEWEFGEFYRSGQAKETIPLOETSLYTQDRLGLKEMD
NAGQLVFLATEGDHLQLSEEWEYAHITIPFLG

2 Non-Native Mature
XPPAPLPLVIWHGMGDSCCNPLSMGAIKKMVEKKIPGIYVLSLEIGKTLMEDVENSFFLNVN
SQVTTVCQALAKDPKLOOGYNAMGESQGGQFLRAVAQRCPSPPMINLI SVGGQHQGVFGLPR
CPGESSHICDFIRKTLNAGAYSKVVQERLVQAEYWHDPIKEDVYRNHSIFLADINQERGINE
SYKKNLMALKKEVMVKFLNDSIVDPVDSEWEFGEFYRSGOQAKETIPLQETSLYTQDRLGLKEMD
NAGQLVFLATEGDHLQLSEEWFYAHIIPFLG

Where X i1s G, V, or L

3 Non-Native Mature
LPLVIWHGMGDSCCNPLSMGATKKMVEKKIPGIYVLSLEIGKTLMEDVENSFELNVNSQVTT
VCQALAKDPKLOQOGYNAMGFSQGGQFLRAVAQRCPSPPMINLISVGGOHQGVEFGLPRCPGES
SHICDEFIRKTLNAGAYSKVVQERLVOAEYWHDPIKEDVYRNHSIFLADINQERGINESYKKN
LMALKKEFVMVKFLNDSIVDPVDSEWFGEYRSGQAKETIPLQETSLYTQDRLGLKEMDNAGQTL
VFLATEGDHLOQLSEEWEYAHIIPFLG

4 Non-Native Mature
LOHLDPPAPLPLVIWHGMGDSCCNPLSMGAIKKMVEKKIPGIYVLSLEIGKTLMEDVENSFEFE
LNVNSQVTTVCQALAKDPKLOQGYNAMGFSQGGOQFLRAVAQRCPSPPMINLISVGGQHQGVE
GLPRCPGESSHICDFIRKTLNAGAYSKVVQERLVQAEYWHDPIKEDVYRNHSIFLADINQER
GINESYKKNLMALKKEVMVKELNDSIVDPVDSEWFGEYRSGQAKETIPLOETSLYTQDRLGL
KEMDNAGQLVFLATEGDHLQLSEEWEFYAHITIPFLG

Components

5 EF1A promoter
GGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGG
AGGGGTCGGCAATTGAACCGGTGCCTAGAGAAGGTGGCGCGGGGTARACTGGGAAAGTGATG
TCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTC
GCCGTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAG

6 | BGHpA
CTACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCTTGCCTTCCTTGACC
CTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGARATTGCATCACATTGTCT
GAGTAGGTGTCATTCTATTCTGGGGGGT GGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGG
AAGACAATAGCAGGCATGCTGGGGATGCAGTGGGCTCTATGG

7 Synthetic pA
CACACAAAAANACCAACACACAGATGTAATGAAAATAAAGATCCTTTATT

8 variant 5' ITR vl
CCTGCAGGCAGCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCARAGCCCGGGCGETCGG
GCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAACTC
CATCACTAGGGGTTCCT

9 37 ITR
AGGAACCCCTAGTGATGGAGTTGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCC
GGGCGACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGC
GCGCAGCTGCCTGCAGG
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10 57ITR
CTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCGGCCTCAGTGAGCGAG
CGAGCGCGCAGAGAGGGAGTGGCCAACTCCATCACTAGGGGTTCCT

11 Intron

GTAAGTGCCGTGTGTGGTTCCCGCGGGCCTGGCCTCTTTACGGGTTATGGCCCTTGCGTGCC
TTGAATTACTTCCACCTGGCTGCAGTACGTGATTCTTGATCCCGAGCTTCGGGTTGGAAGTG
GGTGGGAGAGTTCGAGGCCTTGCGCTTAAGGAGCCCCTTCGCCTCGTGCTTGAGTTGAGGCC
TGGCCTGGGCGCTGGGGCCGCCGCGTGCGAATCTGGTGGCACCTTCGCGCCTGTCTCGCTGC
TTTCGATAAGTCTCTAGCCATTTAAAATTTTTGATGACCTGCTGCGACGCTTTTTTTCTGGC
AAGATAGTCTTGTAAATGCGGGCCAAGATCTGCACACTGGTATTTCGGTTTTTGGGGCCGCG
GGCGGCGACGGGGCCCGTGCGTCCCAGCGCACATGTTCGGCGAGGCGGGGCCTGCGAGCGCG
GCCACCGAGAATCGGACGGGGGTAGTCTCAAGCTGGCCGGCCTGCTCTGGTGCCTGGCCTCG
CGCCGCCGTGTATCGCCCCGCCCTGGGCGEGCAAGGCTGGCCCGGTCGGCACCAGTTGCGTGA
GCGGAAAGATGGCCGCTTCCCGGCCCTGCTGCAGGGAGCTCAAAATGGAGGACGCGGCGCTC
GGGAGAGCGGGCGGGTGAGTCACCCACACARAGGARAAAGGGCCTTTCCGTCCTCAGCCGTCG
CTTCATGTGACTCCACGGAGTACCGGGCGCCGTCCAGGCACCTCGATTAGTTCTGGAGCTTT
TGGAGTACGTCGTCTTTAGGTTGGGGGGAGGGGTTTTATGCGATGGAGTTTCCCCACACTGA
GTGGGTGGAGACTGAAGTTAGGCCAGCTTGGCACTTGATGTAATTCTCCTTGGAATTTGCCC
TTTTTGAGTTTGGATCTTGGTTCATTCTCAAGCCTCAGACAGTGGTTCAAAGTTTTTTTCTT
CCATTTCAG

Capsid Protein

12

VP1
MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQOKODNGRGLVLPGYKYLGPFNGLDKG
EPVNAADAAATLEHDKAYDQOLOAGDNPYLRYNHADAEFQERLQEDT SFGGNLGRAVEFQAKKR
VLEPLGLVESPVKTAPGKKRPVEPSPQRSPDSSTGIGKKGQQPAKKRLNEFGOQTGDSESVPDP
QPIGEPPAAPSGVGPNTMAAGGGAPMADNNEGADGVGS SSGNWHCDSTWLGDRVITTSTRTW
ALPTYNNHLYKQISNGTSGGSTNDNTY FGYSTPWGY FDENRFHCHESPRDWQRLINNNWGER
PKRLNFKLENIQVKEVTONEGTKT IANNLTSTIQVETDSEYQLPYVLGSAHQGCLPPEFPADV
FMIPQYGYLTLNNGSQAVGRSSEFYCLEYFPSQMLRTGNNFEFSYNFEDVPFHSSYAHSQSLD
RIMNPLIDQYLYYLSRTQSTGGTAGTQQLLEFSQAGPNNMSAQAKNWLPGPCYRQQRVSTTLS
ONNNSNEFAWTGATKY HLNGRDSLVNPGVAMATHKDDEERFEFPSSGVLMEGKQGAGKDNVDY S
SVMLTSEEETKTTNPVATEQYGVVADNLQOONAAPTVGAVNSQGALPGMVWONRDVYLOGPT
WAKIPHTDGNFHPSPLMGGFGLKHPPPQILIKNTPVPADPPTTEFNQAKLASEFITQYSTGQVS
VEIEWELQKENSKRWNPEIQYTSNYYKSTNVDFAVNTEGTYSEPRPIGTRYLTRNL

13

VP2
MAPGKKRPVEPSPQRSPDSSTGIGKKGQQPAKKRLNEFGQTGDSESVPDPOQPIGEPPAAPSGV
GPNTMAAGGGAPMADNNEGADGVGSSSGNWHCDSTWLGDRVITTSTRTWALPTYNNHLYKOQT
SNGTSGGSTNDNTYEFGY STPWGY FDEFNRFHCHESPRDWOQRLINNNWGFRPKRLNEFKLENIQV
KEVTONEGTKTIANNLTSTIQVETDSEYQLPYVLGSAHQGCLPPFPADVEFMIPQYGYLTLNN
GSQAVGRSSFYCLEYFPSQMLRTGNNFEFSYNFEDVPEFHSSYAHSQSLDRLMNPLIDQYLYY
LSRTQSTGGTAGTQQLLESQAGPNNMSAQAKNWLPGPCYRQQRVSTTLSONNNSNEFAWTGAT
KYHLNGRDSLVNPGVAMATHKDDEERFEFPSSGVLMEFGKOQGAGKDNVDY SSVMLTSEEEIKTT
NPVATEQYGVVADNLQOQONAAPTIVGAVNSQGALPGMVWONRDVYLQGPIWAKIPHTDGNEHP
SPIMGGEFGLKHPPPQILIKNTPVPADPPTTEFNQAKLASEFITQYSTGQVSVEIEWELOKENSK
RWNPEIQYTSNYYKSTNVDFAVNTEGTYSEPRPIGTRYLTRNL

14

VP3
MAAGGGAPMADNNEGADGVGSSSGNWHCDSTWLGDRVITTSTRTWALPTYNNHLYKQISNGT
SGGSTNDNTYFGYSTPWGY FDENRFHCHESPRDWQRLINNNWGEFRPKRLNEKLENIQVKEVT
ONEGTKTIANNLTSTIQVEFTDSEYQLPYVLGSAHQGCLPPFPADVEFMIPQYGYLTLNNGSQA
VGRSSEFYCLEYFPSOMLRTGNNFEFSYNFEDVPFHSSYAHSQSLDRLMNPLIDQYLYYTLSRT
QSTGGTAGTOQQLLESQAGPNNMSAQAKNWLPGPCYRQORVSTTLSOQNNNSNFAWTGATKY HL
NGRDSLVNPGVAMATHKDDEERFFPSSGVLMEGKQGAGKDNVDY SSVMLTSEEETIKTTNPVA
TEQYGVVADNLQOQONAAPTVGAVNSQGALPGMVWONRDVYLQGPIWAKIPHTDGNEFHPSPLM
GGEFGLKHPPPQILIKNTPVPADPPTTENQAKLASFITQYSTGQVSVEIEWELQKENSKRWNP
EIQYTSNYYKSTNVDFAVNTEGTY SEPRPIGTRYLTRNL

15

VP1
MAADGYLPDWLEDNLSEGIREWWALQPGAPKPKANQOQHODNARGLVLPGYKY LGPGNGLDKG
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EPVNAADAAATEHDKAYDQOLKAGDNPY LKYNHADAEFQERLKEDT SFGGNLGRAVFQAKKR
LLEPLGLVEEAAKTAPGKKRPVDQSPOQEPDSSSGVGKSGKQPARKRLNEFGQTGDSESVPDPQ
PLGEPPAAPTSLGSNTMASGGGAPMADNNEGADGVGNS SGNWHCDSQWLGDRVITTSTRTWA
LPTYNNHLYKQISSQSGASNDNHY FGYSTPWGY FDENRFHCHESPRDWOQRLINNNWGERPKK
LSEFKLENIQVKEVTONDGTTTIANNLTSTVQVETDSEYQLPYVLGSAHQGCLPPFPADVEMV
POYGYLTLNNGSQAVGRSSEYCLEYFPSQMLRTGNNEQEFSYTFEDVPFHSSYAHSQSLDRLM
NPLIDQYLYYLNRTQGTTSGTTNQSRLLESQAGPOQSMSLOARNWLPGPCYRQQRLSKTANDN
NNSNEFPWTAASKYHLNGRDSLVNPGPAMASHKDDEEKEFPMHGNLI FGKEGTTASNAELDNV
MITDEEEIRTTNPVATEQYGTVANNLOSSNTAPTTRTVNDQGALPGMVWQODRDVYLOGPIWA
KIPHTDGHFHPSPIMGGFGLKHPPPQIMIKNT PVPANPPTTEFSPAKFASFITQY STGQVSVE
IEWELQKENSKRWNPEIQYTSNYNKSVNVDETVDTNGVYSEPRPIGTRYLTRPL

Signal Peptides

16 Sp7 (human chymotrypsinogen B2 signal peptide)
MAFLWLLSCWALLGTTEG

17 NGF (nerve growth factor signal peptide)
MSMLEYTLITAFLIGIQA

18 Insulin signal peptide
MALWMRLLPLLALLALWGPDPAAA

19 | SPARC (secreted protein acidic and cysteine rich signal
peptide)
MRAWIFFLLCLAGRALA

20 | CD33 signal peptide
MPLLLLLPLLWAGARA

21 IL34 (Interleukin 34 signal peptide)
MPRGEFTWLRYLLLGIFLGVARG

22 OSM (Oncostatin M signal peptide)
MGVLLTQRTLLSLVLALLEFPDARA

23 tPA (Tissue plasminogen activator derived signal peptide)
MDAMKRGLCCVLLLCGAVEVSPSARA

24 IL2 (Interleukin 2 derived signal peptide
MYRMOQLLSCIALSLALVLLSARA

25 | Trypsin derived signal peptide
MNLLLILTEVAAAVVIRA

26 | BDNF-1 (brain derived neurotrophic factor signal peptide)
MTILFLTMVISYFGCARA

27 BDNF-2 (brain derived neurotrophic factor derived signal
peptide)
MTILEFLTMVISYFGCAKA

28 Native PPT1 signal peptide

MASPGCLWLLAVALLPWTCASRALQHL

Full-Length PPT1 (signal sequence is underlined)

29

Native full length PPT1 protein
MASPGCLWLLAVALLPWTCASRALQHLDPPAPLPLVIWHGMGDSCCNPLSMGATKKMVEKKT
PGIYVLSLEIGKTLMEDVENSEFFLNVNSQVITVCQALAKDPKLOQGYNAMGEFSQGGQFLRAV
AQRCPSPPMINLISVGGQHOQGVEFGLPRCPGESSHICDFIRKTLNAGAY SKVVQERLVQAEYW
HDPIKEDVYRNHSIFLADINQERGINESYKKNLMALKKEFVMVKELNDS IVDPVDSEWEGEYR
SGQAKETIPLOETSLYTQDRLGLKEMDNAGQLVFLATEGDHLOQLSEEWEYAHTITPFLG

30

MASPGCLWLLAVALLPWTCASRALQHLXPPAPLPLVIWHGMGDSCCNPLSMGATIKKMVEKKT
PGIYVLSLEIGKTLMEDVENSFELNVNSQVTTVCQALAKDPKLOQGYNAMGESQGGQFLRAV
AQRCPSPPMINLISVGGQHQGVEGLPRCPGESSHICDEFIRKTLNAGAY SKVVQERLVOQAEYW
HDPIKEDVYRNHSIFLADINQERGINESYKKNLMALKKEVMVKELNDSIVDPVDSEWEGEYR
SGQAKETIPLOETSLYTQDRLGLKEMDNAGQLVFLATEGDHLOQLSEEWEYAHITPEFLG

wherein X is G, V or L

31

MAFLWLLSCWALLGTTFGXPPAPLPLVIWHGMGDSCCNPLSMGATKKMVEKKIPGIYVLSLE
IGKTLMEDVENSFEFLNVNSQVTTVCOQALAKDPKLOQGYNAMGESQGGQEFLRAVAQRCPSPPM
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INLISVGGQHQGVEGLPRCPGESSHICDFIRKTLNAGAYSKVVQERLVQAEYWHDPIKEDVY
RNHSTIFLADINQERGINESYKKNLMALKKEVMVKEFLNDSIVDPVDSEWEGEYRSGQAKETIP
LOETSLYTQDRLGLKEMDNAGQLVEFLATEGDHLQLSEEWEYAHITPFLG

wherein X is D, G, V or L

32

MSMLEYTLITAFLIGIQAXPPAPLPLVIWHGMGDSCCNPLSMGATKKMVEKKIPGIYVLSLE
IGKTLMEDVENSFEFLNVNSQVTTVCOQALAKDPKLOQGYNAMGESQGGQEFLRAVAQRCPSPPM
INLISVGGQHQGVEGLPRCPGESSHICDEFIRKTLNAGAYSKVVQERLVQAEYWHDPIKEDVY
RNHSTFLADINQERGINESYKKNLMALKKEVMVKEFLNDSIVDPVDSEWEFGEYRSGQAKETIP
LOETSLYTQDRLGLKEMDNAGQLVFLATEGDHLQLSEEWEYAHITIPEFLG

wherein X is D, G, V or L

33

MALWMRLLPLLALLALWGPDPAAAXPPAPLPLVIWHGMGDSCCNPLSMGAIKKMVEKKIPGI
YVLSLEIGKTLMEDVENSEFFLNVNSQVTTVCQALAKDPKLOQGYNAMGESQGGQFLRAVAQR
CPSPPMINLISVGGQHQGVEFGLPRCPGESSHICDFIRKTLNAGAYSKVVQERLVQAEYWHDP
IKEDVYRNHSIFLADINQERGINESYKKNLMALKKEVMVKEFLNDSIVDPVDSEWEFGEYRSGQ
AKETIPLQETSLYTQDRLGLKEMDNAGOQLVFLATEGDHLOLSEEWEFYAHTITIPEFLG

wherein X is D, G, V or L

34

MRAWIFFLLCLAGRALAXPPAPLPLVIWHGMGDSCCNPLSMGAIKKMVEKKIPGIYVLSLET
GKTLMEDVENSFELNVNSQVITTVCQATLAKDPKLOQGYNAMGESQGGQFLRAVAQRCPSPPMT
NLISVGGQHQGVEFGLPRCPGESSHICDFIRKTLNAGAY SKVVQERLVQAEYWHDPIKEDVYR
NHSTFLADINQERGINESYKKNLMALKKEVMVKELNDSIVDPVDSEWFGEFYRSGQAKETIPL
QETSLYTQDRLGLKEMDNAGQLVEFLATEGDHLQLSEEWEYAHITIPFLG

wherein X is D, G, V or L

35

MPLLLLLPLLWAGARAXPPAPLPLVIWHGMGDSCCNPLSMGAIKKMVEKKIPGIYVLSLEIG
KTLMEDVENSFEFLNVNSQVTTVCQALAKDPKLOQGYNAMGFSQGGQFLRAVAQRCPSPPMIN
LISVGGQHQGVEFGLPRCPGESSHICDFIRKTLNAGAY SKVVQERLVOQAEYWHDPIKEDVYRN
HSTFLADINQERGINESYKKNLMALKKEVMVKELNDSIVDPVDSEWFGEYRSGQAKETIPLQ
ETSLYTQDRLGLKEMDNAGQLVEFLATEGDHLOQLSEEWEFYAHTIIPFLG

where X is D, G, V or L

36

MPRGFTWLRYLLLGIFLGVARGXPPAPLPLVIWHGMGDSCCNPLSMGATKKMVEKKIPGIYV
LSLEIGKTLMEDVENSFFLNVNSQVTTVCQALAKDPKLQQGYNAMGESQGGQFLRAVAQRCP
SPPMINLISVGGQHQGVEGLPRCPGESSHICDFIRKTLNAGAYSKVVQERLVQAEYWHDPIK
EDVYRNHSIFLADINQERGINESYKKNLMALKKEVMVKELNDSIVDPVDSEWEFGEYRSGQAK
ETIPLOETSLYTQDRLGLKEMDNAGQLVFLATEGDHLOQLSEEWEFYAHITPFLG

where X is D, G, V or L

37

MGVLLTQRTLLSLVLALLFPDARALPLVIWHGMGDSCCNPLSMGAIKKMVEKKIPGIYVLSL
EIGKTLMEDVENSFEFLNVNSQVTTVCQALAKDPKLOQGYNAMGESQGGQFLRAVAQRCPSPP
MINLISVGGQHQGVEGLPRCPGESSHICDEFIRKTLNAGAY SKVVQERLVQAEYWHDPIKEDV
YRNHSTIFLADINQERGINESYKKNLMALKKEFVMVKELNDSIVDPVDSEWEFGEFYRSGQAKETT
PLOETSLYTQDRLGLKEMDNAGQLVFLATEGDHLQLSEEWEYAHITPFLG

38

MDAMKRGLCCVLLLCGAVEVSPSARALQHLDPPAPTLPLVIWHGMGDSCCNPLSMGAIKKMVE
KKIPGIYVLSLEIGKTLMEDVENSFEFLNVNSQVTTVCQALAKDPKLOQGYNAMGESQGGQFL
RAVAQRCPSPPMINLISVGGQHOQGVEFGLPRCPGESSHICDFIRKTLNAGAY SKVVQERLVQA
EYWHDPIKEDVYRNHSTIFLADINQERGINESYKKNLMALKKEVMVKELNDSIVDPVDSEWEG
FYRSGQAKETIPLQETSLYTQDRLGLKEMDNAGQLVFLATEGDHLQLSEEWFYAHITPFLG

39

MYRMOLLSCIALSLALVLLSARAXPPAPLPLVIWHGMGDSCCNPLSMGAIKKMVEKKIPGIY
VLSLEIGKTLMEDVENSEFLNVNSQVTTVCQALAKDPKLOQGYNAMGESQGGQEFLRAVAQRC
PSPPMINLISVGGQHQGVEFGLPRCPGESSHICDFIRKTLNAGAY SKVVQERLVQAEYWHDPT
KEDVYRNHSTFLADINQERGINESYKKNLMALKKEVMVKELNDSIVDPVDSEWEGEYRSGQA
KETIPLOQETSLYTQDRLGLKEMDNAGQLVEFLATEGDHLOQLSEEWEYAHTITIPEFLG

where X is D, G, V or L
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40

MNLLLILTEFVAAAVVIRAVXLPLVIWHGMGDSCCNPLSMGATKKMVEKKIPGIYVLSLEIGK
TIMEDVENSFEFLNVNSQVITTVCQALAKDPKLOQGYNAMGESQGGQFLRAVAQRCPSPPMINL
ISVGGQHQGVEGLPRCPGESSHICDEFIRKTLNAGAY SKVVQERLVOQAEYWHDPIKEDVYRNH
SIFLADINQERGINESYKKNLMALKKEVMVKELNDSIVDPVDSEWEGEYRSGQAKETIPLOE
TSLYTQDRLGLKEMDNAGQLVELATEGDHLOQLSEEWEYAHTIIPFLG

where X is D, G, V or L

41

MTILFLTMVISYFGCARAXPPAPLPLVIWHGMGDSCCNPLSMGATKKMVEKKIPGIYVLSLE
IGKTLMEDVENSEFFLNVNSQVTTVCQALAKDPKLOOQGYNAMGESQGGQFLRAVAQRCPSPPM
INLISVGGQHQGVEFGLPRCPGESSHICDFIRKTLNAGAYSKVVQERLVQAEYWHDPIKEDVY
RNHSTFLADINQERGINESYKKNLMALKKEVMVKEFLNDSIVDPVDSEWEGEYRSGQAKETIP
LOETSLYTQODRLGLKEMDNAGQLVEFLATEGDHLQLSEEWEYAHITPEFLG

where X i1s D, G, V or L

42

MTILFLTMVISYFGCAKAXPPAPLPLVIWHGMGDSCCNPLSMGATIKKMVEKKIPGIYVLSLE
IGKTLMEDVENSFFLNVNSQVTTVCQALAKDPKLOQGYNAMGEFSQGGQFLRAVAQRCPSPPM
INLISVGGQHQGVEGLPRCPGESSHICDFIRKTLNAGAYSKVVQERLVQAEYWHDPIKEDVY
RNHSIFLADINQERGINESYKKNLMALKKEVMVKELNDSIVDPVDSEWEGEYRSGQAKETIP
LOETSLYTQDRLGLKEMDNAGQLVEFLATEGDHLOLSEEWEFYAHTTIPEFLG

where X is D, G, V or L

Signal Sequence Encoding Nucleic Acid

43

Sp7-F
ATGGCCTTTCTGTGGCTGCTGTCCTGCTGGGCCCTGCTGGGGACCACCTTTGGC

44

Sp7-P
ATGGCCTTCCTGTGGCTGCTGTCCTGCTGGGCACTGCTGGGCACCACATTTGGC

45

Sp7-3
ATGGCCTTCCTGTGGCTGCTGAGCTGCTGGGCCCTGCTGGGGACCACCTTTGGG

46

Sp7-4
ATGGCCTTCCTGTGGCTCCTGAGCTGCTGGGCCCTCCTGGGGACCACCTTTGGG

47

Sp7-5
ATGGCCTTCCTGTGGCTGCTGAGCTGCTGGGCCCTGCTGGGGACCACATTTGGC

48

NGF-1
ATGTCCATGTTGTTCTACACTCTGATCACAGCTTTTCTGATCGGCATACAGGCG

49

Insulin-1
ATGGCCCTGTGGATGCGCCTCCTGCCCCTGCTGGCGCTGCTGGCCCTCTGGGGACCTGACCC
AGCCGCAGCC

50

SPARC-1
ATGAGGGCCTGGATCTTCTTTCTCCTTTGCCTGGCCGGGAGGGCCTTGGCA

51

CD33-1
ATGCCGCTGCTGCTACTGCTGCCCCTGCTGTGGGCAGGGGCCAGGGCT

52

IL-34-1
ATGCCCCGGGGCTTCACCTGGCTGCGCTATCTTCTGCTGGGGATCTTCCTTGGCGTGGCCAG
GGGG

53

OSM-1
ATGGGGGTACTGCTCACACAGAGGACGCTGCTCAGTCTGGTCCTTGCACTCCTGTTTCCAGA
CGCTAGAGCC

54

tPA-1
ATGGATGCAATGAAGAGAGGGCTCTGCTGTGTGCTGCTGCTGTGTGGAGCAGTCTTCGTTTC
GCCCAGCGCCAGAGCC

55

IL2-1
ATGTACAGGATGCAACTCCTGTCTTGCATTGCACTAAGTCTTGCACTTGTCCTGCTGTCTGC
CAGGGCC

56

Trypsin-1
ATGAATCTACTTCTGATCCTTACCTTTGTTGCAGCTGCTGTTGTGATTAGGGCA

57

BDNF-1
ATGACAATCCTCTTCCTGACCATGGTGATTAGCTACTTTGGCTGCGCTAGGGCC
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58 BDNE-2
ATGACAATCCTCTTCCTGACCATGGTGATTAGCTACTTTGGCTGCGCTAAGGCC
59 Native PPT1

ATGGCGTCGCCCGGCTGCCTGTGGCTCTTGGCTGTGGCTCTCCTGCCATGGACCTGCGCTTC
TCGGGCGCTGCAGCATCTG

Mature PPT1 Encoding Sequences

60

Native Mature PPT1
GACCCGCCGGCGCCGCTGCCETTGGTGATCTGGCATGGGATGGGAGACAGCTGTTGCAATCC
CTTAAGCATGGGTGCTATTAAAAARAATGGTGGAGAAGAAAATACCTGGAATTTACGTCTTAT
CTTTAGAGATTGGGAAGACCCTGATGGAGGACGTGGAGAACAGCTTCTTCTTGAATGTCAAT
TCCCAAGTAACAACAGTGTGTCAGGCACTTGCTAAGGATCCTAAATTGCAGCAAGGCTACAA
TGCTATGGGATTCTCCCAGGGAGGCCAATTTCTGAGGGCAGTGGCTCAGAGATGCCCTTCAC
CTCCCATGATCAATCTGATCTCGGTTGGGGGACAACATCAAGGTGTTTTTGGACTCCCTCGA
TGCCCAGGAGAGAGCTCTCACATCTGTGACTTCATCCGAAAAACACTGAATGCTGGGGCGTA
CTCCAAAGTTGTTCAGGAACGCCTCGTGCAAGCCGAATACTGGCATGACCCCATAAAGGAGG
ATGTGTATCGCAACCACAGCATCTTCTTGGCAGATATAAATCAGGAGCGGGGTATCAATGAG
TCCTACAAGARAAAACCTGATGGCCCTGAAGAAGTTTGTGATGGTGAAATTCCTCAATGATTC
CATTGTGGACCCTGTAGATTCGGAGTGGTTTGGATTTTACAGAAGTGGCCAAGCCAAGGAAA
CCATTCCCTTACAGGAGACCTCCCTGTACACACAGGACCGCCTGGGGCTAAAGGAAATGGAC
AATGCAGGACAGCTAGTGTTTCTGGCTACAGAAGGGGACCATCTTCAGTTGTCTGAAGAATG
GTTTTATGCCCACATCATACCATTCCTTGGATAA

In variants thereof nucleotides 1-3 encodes G, D, V or L

61

7-PPT1lcol
GGCCCCCCAGCACCTCTTCCCCTGGTGATCTGGCATGGCATGGGGGATAGCTGCTGCAATCC
TCTCTCAATGGGAGCCATTAAGAAGATGGTGGAGAAGAAAATCCCAGGGATATATGTTCTGT
CCTTGGAGATTGGAAAAACCTTGATGGAAGATGTGGAAAATAGCTTTTTCCTTAATGTGAAC
TCTCAAGTCACCACAGTGTGCCAGGCCCTGGCCAAGGACCCCAAGCTGCAGCAAGGCTACAA
TGCAATGGGCTTCTCCCAAGGAGGTCAATTCCTGAGGGCTGTTGCACAGAGGTGTCCCAGTC
CCCCCATGATCAACCTGATCTCAGTGGGTGGCCAGCACCAAGGTGTCTTTGGGCTCCCCAGG
TGTCCAGGGGAGAGCAGCCACATCTGTGACTTCATTAGAAAGACACTARATGCAGGAGCCTA
CAGCAAGGTGGTGCAGGAGAGGCTTGTTCAGGCTGAGTACTGGCATGACCCCATTAAGGAAG
ATGTCTATAGAAACCACAGCATCTTCCTGGCAGATATAAACCAAGAARAGAGGCATTAATGAA
AGTTACAAGAAGAATCTTATGGCCCTCAAGAAGTTTGTGATGGTGAAGTTCCTGAATGACTC
CATTGTTGACCCTGTGGACTCTGAATGGTTTGGTTTCTACAGATCAGGACAAGCCAAGGAAA
CAATCCCCCTGCAAGAGACCTCCCTGTACACCCAGGACAGGCTGGGCCTGAAAGAAATGGAT
AATGCTGGCCAACTGGTCTTCCTGGCAACTGAAGGGGACCACCTGCAACTCTCTGAGGAATG
GTTCTATGCTCACATCATCCCATTTTTGGGCTG

In variants thereof nucleotides 1-3 encodes G, D, V or L

62

PPT1co2
GGCCCACCTGCACCACTTCCCTTGGTCATCTGGCATGGCATGGGTGACTCTTGCTGCAATCC
CTTATCCATGGGGGCTATTAAGAAGATGGTGGAAAAGAAGATTCCTGGAATTTATGTGCTGA
GTCTGGAAATTGGAAAGACCCTCATGGAAGATGTTGAAAACAGCTTCTTCTTGAATGTCAAT
TCCCAGGTCACCACAGTGTGTCAGGCTCTGGCAAAGGACCCCAAGCTCCAGCAAGGATATAA
TGCCATGGGATTTTCCCAAGGTGGCCAGTTCCTGAGGGCAGTGGCTCAGAGATGCCCTTCAC
CCCCTATGATCAACCTCATCTCTGTGGGTGGGCAGCATCAGGGTGTCTTTGGGCTCCCAAGA
TGCCCAGGAGAAAGCTCTCACATCTGTGACTTTATTAGAAAGACCCTGAATGCTGGGGCTTA
CAGCAAGGTTGTCCAGGAGAGGCTGGTGCAGGCTGAATACTGGCATGACCCCATTAAGGAAG
ATGTGTACAGAAACCACAGTATCTTCTTGGCTGATATCAACCAAGAAAGAGGCATCAATGAG
AGCTACAAGAAGAATCTCATGGCCCTGAAGAAGTTTGTGATGGTGAAATTCCTCAATGATAG
CATTGTGGACCCTGTAGACTCAGAGTGGTTTGGATTCTACAGGTCTGGCCAGGCTAAGGAGA
CCATCCCACTGCAAGAGACAAGCCTTTACACACAGGACAGGCTTGGTCTGAAAGAGATGGAT
AATGCTGGACAGCTGGTGTTTCTGGCCACTGAAGGGGACCACCTGCAGCTGAGTGAAGAATG
GTTCTATGCCCACATCATCCCCTTCTTAGGCTG

In variants thereof nucleotides 1-3 encodes G, D, V or L

67
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PPT1co3
GGGCCCCCAGCACCCCTGCCTCTGGTCATTTGGCATGGCATGGGGGACTCCTGCTGCAATCC
CTTATCCATGGGGGCCATCAAGAAGATGGETGGAGAAGAAGATCCCTGGAATTTATGTTCTGT
CTTTAGAAATAGGAAAAACACTGATGGAAGATGTGGAAAATTCCTTCTTCCTCAATGTCAAC
TCCCAGGTAACAACAGTGTGTCAGGCCCTGGCCAAAGACCCCAAATTACAGCAGGGCTACAA
TGCTATGGGATTCTCACAGGGAGGCCAATTTCTCAGAGCTGTTGCTCAGAGATGCCCTTCAC
CCCCCATGATCAACCTGATTTCAGTGGGTGGACAACATCAAGGAGTTTTTGGATTACCAAGG
TGCCCTGGGGAGAGCTCTCACATTTGTGATTTTATAAGAAAAACCTTGAATGCTGGGGCCTA
CTCAAAGGTGGTCCAGGAGAGGTTAGTGCAGGCTGAGTATTGGCATGACCCCATTAAGGAAG
ATGTGTACAGAAACCACTCCATTTTTTTGGCTGACATCAACCAGGAGAGAGGAATTAATGAA
TCCTACAAGAAGAACCTGATGGCCCTCAAGAAGTTTGTGATGGTGAAATTCCTCAATGACTC
CATTGTGGATCCAGTGGATTCAGAGTGGTTTGGATTCTACAGAAGTGGCCAAGCCAAGGARAA
CAATACCACTTCAAGAGACCAGCCTGTACACCCAGGACAGACTGGGCCTAAAGGAAATGGAC
AATGCAGGTCAGCTTGTTTTCTTGGCCACTGAGGGGGACCACCTTCAACTCTCTGAAGAATG
GTTTTATGCCCACATCATACCCTTTCTGGGGTG

In variants thereof nucleotides 1-3 encodes G, D, V or L

64

PPT1lco4
GGCCCTCCAGCACCTCTTCCTTTAGTGATCTGGCATGGCATGGGTGACAGCTGCTGCAACCC
ACTGTCCATGGGAGCCATCAAGAARATGGTGGAGAAGAARATTCCAGGAATCTATGTCCTAT
CCCTGGAGATTGGGAAGACTCTGATGGAAGATGTGGAGAACTCCTTCTTCCTGAATGTCAAT
TCCCAAGTCACCACAGTCTGCCAGGCCCTGGCCAAAGACCCCAAGCTGCAGCAAGGGTACAA
TGCTATGGGCTTCTCCCAAGGGGGGCAGTTCTTGAGAGCAGTTGCCCAGAGATGCCCCAGCC
CTCCRAATGATTAATCTGATCTCTGTGGGAGGTCAGCATCAAGGAGTCTTTGGGTTGCCCAGA
TGTCCAGGAGAGAGCAGTCACATCTGTGACTTCATCAGGAAAACACTGAATGCTGGGGCATA
CAGCAAGGTGGTGCAGGARAAGGCTTGTGCAGGCAGAGTACTGGCATGACCCCATTAAAGAGG
ATGTGTACAGAAACCACAGCATCTTTCTTGCAGACATAAATCAGGAGAGAGGTATCAATGAG
TCCTACAAGAAGAATCTGATGGCCCTAAAGAAATTTGTGATGGTARAATTCCTCAATGACTC
CATAGTGGACCCAGTTGACTCTGAGTGGTTTGGATTTTACAGAAGTGGCCAAGCAAAAGAGA
CCATTCCCCTTCAAGAGACATCCCTGTACACCCAAGATAGGCTGGGCCTGAAAGAGATGGAT
AATGCAGGGCAATTGGTGTTCCTTGCTACAGAAGGAGACCACCTCCAGCTATCTGAAGAGTG
GTTCTATGCCCACATCATCCCTTTTCTAGGGTG

In variants thereof nucleotides 1-3 encodes G, D, V or L

65

7-PPT1cob5
GGCCCCCCTGCCCCACTTCCCTTGGTGATATGGCATGGCATGGGAGATTCTTGTTGTAACCC
ACTGTCAATGGGGGCCATTAAGAAGATGGTGGAARAGAAGATCCCTGGAATCTATGTCCTCT
CCCTGGAAATTGGGAAGACCCTCATGGAGGATGTGGAAAACTCATTCTTCCTCAATGTGAAC
AGCCAGGTCACCACTGTTTGTCAGGCATTAGCAAAGGACCCCAAGCTTCAGCAGGGATACAA
TGCTATGGGCTTTAGCCAAGGTGGGCAATTCTTGAGAGCAGTGGCACAGAGATGCCCCTCAC
CTCCCATGATCAACCTCATCAGTGTAGGAGGCCAGCACCAGGGGGTTTTTGGGCTCCCCAGA
TGCCCTGGTGAATCATCTCACATCTGTGACTTCATCAGARAAAACCTTGAATGCTGGAGCCTA
CAGTAAAGTAGTGCAAGAGAGGCTGGTGCAAGCAGAATACTGGCATGATCCCATCAAGGAAG
ATGTCTACAGGAACCATAGCATCTTCCTGGCTGACATCAACCAGGAGAGGGGAATCAATGAG
TCCTACAAGAAAAACCTGATGGCACTGAAGAAGTTTGTGATGGTCAAATTCCTCAATGACTC
CATTGTGGACCCTGTGGATTCTGAATGGTTTGGATTTTACAGGTCTGGCCAAGCARAAGGARA
CCATCCCTCTTCAGGAAACCAGCCTGTACACACAAGACAGGCTGGGCCTAAAGGARAATGGAC
AATGCTGGACAATTGGTGTTTTTGGCTACTGAGGGTGACCACCTCCAGCTCTCAGAAGAATG
GTTTTATGCTCACATCATCCCCTTCCTGGGTTG

In variants thereof nucleotides 1-3 encodes G, D, V or L

66

7-PPT1co6

GGCCCACCTGCTCCATTGCCCCTAGTCATTTGGCATGGGATGGGGGACAGCTGCTGCAATCC
TTTATCTATGGGAGCCATTAAGAAGATGGTGGAGAAAAAGATCCCTGGCATATATGTGTTAA
GCCTGGAGATTGGAAAGACCCTCATGGAAGATGTTGAGAATTCTTTCTTCCTGAATGTAAAC
AGCCAAGTCACCACAGTGTGCCAAGCTCTGGCCAAGGACCCCAAGCTCCAGCAGGGTTATAA
TGCTATGGGATTCTCTCAGGGTGGGCAGTTCCTGAGGGCTGTGGCACAGAGATGCCCAAGCC
CACCAATGATCAACCTCATCAGTGTTGGTGGACAGCATCAGGGAGTGTTTGGCCTGCCCAGA
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TGTCCAGGTGAGTCCTCTCATATCTGTGACTTTATCAGGAAAACCTTARATGCAGGGGCCTA
TTCCAAGGTGGTGCAGGAGAGACTTGTCCAGGCTGAGTATTGGCATGATCCCATTAAAGAAG
ATGTCTATAGAAACCATTCCATCTTCCTGGCTGATATCAACCAGGAAAGAGGGATCAATGAG
AGCTACAAGAAGAATCTAATGGCACTGAAGAAGTTTGTGATGGTGAAATTCCTCAATGATAG
TATTGTGGATCCTGTAGACAGTGAGTGGTTTGGCTTCTACAGAAGTGGACAAGCCAAAGAGA
CCATTCCCTTACAAGAGACCTCACTCTACACACAGGACAGACTGGGCCTGAAGGAAATGGAC
AATGCAGGTCAGCTGGTGTTCCTTGCAACAGAGGGGGATCACCTGCAGCTGTCAGAGGAATG
GTTTTATGCCCACATCATCCCTTTCCTTGGTTG

In variants thereof nucleotides 1-3 encodes G, D, V or L

67

7-PPT1co7
GGTCCCCCTGCTCCATTGCCTCTGGTCATCTGGCATGGCATGGGTGACTCCTGTTGCAACCC
CTTAAGCATGGGGGCCATCAAGAAGATGGTGGAGAAGAAGATTCCTGGAATCTATGTCTTGT
CTTTAGAGATTGGTAAAACCCTCATGGAAGATGTGGAGAATTCCTTCTTCTTGAATGTGAAC
TCACAAGTCACAACAGTCTGCCAGGCCCTGGCAAAGGACCCCAAGCTCCAGCAGGGCTACAA
TGCCATGGGCTTCTCCCAGGGTGGGCAATTTCTGAGGGCTGTGGCCCAGAGATGTCCCTCAC
CCCCCATGATCAACTTGATATCAGTTGGAGGCCAGCACCAGGGAGTATTTGGGCTTCCCAGG
TGCCCAGGAGAATCCAGCCATATCTGTGATTTCATTAGAAAGACCCTCAATGCTGGGGCTTA
CTCCAAGGTGGTGCAGGAGAGGTTAGTGCAAGCTGAATACTGGCATGATCCCATAAAGGAGG
ATGTTTATAGGAACCACAGCATCTTCCTAGCAGATATTAATCAAGAAAGAGGTATCAATGAG
TCCTACAAGAARAAACCTCATGGCCCTGAAGAAGTTTGTTATGGTCAAGTTTCTCAATGACTC
CATTGTGGATCCTGTAGACTCTGAATGGTTTGGCTTTTACAGGAGTGGCCAAGCAAAAGARA
CCATTCCTCTGCAGGAAACAAGTCTGTACACTCAGGACAGACTGGGCCTGAAAGAAATGGAT
AATGCTGGCCAGTTAGTGTTCCTGGCCACTGAGGGGGACCACCTGCAACTCAGTGAGGAATG
GTTCTATGCTCACATAATTCCCTTCCTTGGTTG

In variants thereof nucleotides 1-3 encodes G, D, V or L

68

7-PPT1co8
GGACCTCCTGCTCCTCTGCCCCTGGTCATCTGGCATGGAATGGGAGACAGCTGTTGTAACCC
ACTCAGTATGGGAGCCATAAAGAAGATGGTTGAGAAGAAGATTCCTGGCATATATGTACTCA
GCTTGGAGATTGGGAAGACCTTGATGGAAGATGTGGAGAACTCATTCTTCTTGAATGTCAAC
AGCCAGGTCACCACTGTTTGCCAGGCCCTTGCTAAGGACCCCAAACTGCAACAGGGCTACAA
TGCCATGGGGTTCTCTCAGGGAGGACAGTTCCTCAGAGCAGTGGCACAGAGGTGCCCCAGCC
CACCCATGATTAATCTGATCAGTGTTGGAGGGCAGCACCAAGGGGTCTTTGGACTTCCAAGG
TGCCCTGGGGAATCCAGCCATATTTGTGATTTCATCAGAAAGACTCTGAATGCAGGGGCCTA
TAGTAAAGTTGTTCAAGAAAGGCTGGTGCAGGCAGAATACTGGCATGATCCCATCAAAGAAG
ATGTATACAGAAACCACAGCATTTTCCTGGCAGATATAAACCAAGAAAGAGGCATTAATGAG
TCCTACAAGAAGAACCTCATGGCCCTGAAGARAATTTGTGATGGTGAAATTTTTGAATGATTC
TATAGTGGACCCTGTGGATAGTGAGTGGTTTGGTTTCTACAGGAGTGGGCAGGCCAAGGAGA
CCATTCCCTTGCAGGAGACCTCCCTGTACACACAGGACAGACTGGGCCTAAAGGAAATGGAC
AATGCAGGCCAGCTAGTGTTCCTGGCCACTGAGGGGGACCACCTCCAGCTCTCTGAAGAATG
GTTTTATGCCCATATTATCCCTTTCCTGGGCTG

In variants thereof nucleotides 1-3 encodes G, D, V or L

69

7-PPT1co9

GGCCCTCCAGCTCCCTTGCCTTTAGTCATTTGGCATGGAATGGGAGACTCCTGCTGCAATCC
TCTCTCTATGGGAGCCATAAAGAAGATGGTAGAGAAAAAAATTCCTGGAATATATGTCCTAA
GCCTGGARAATTGGGAAGACACTCATGGAAGATGTGGAGAACTCCTTCTTCCTCAATGTGAAC
AGCCAGGTGACCACAGTCTGCCAGGCCTTGGCCAAAGACCCTAAGCTTCAGCAAGGCTACAA
TGCCATGGGCTTCAGCCAGGGTGGTCAATTCCTGAGAGCAGTGGCCCAGAGATGCCCCTCAC
CACCTATGATTAACCTCATCTCTGTGGGTGGTCAGCACCAAGGTGTGTTTGGTCTCCCTAGG
TGCCCAGGAGAGAGTAGCCATATTTGTGACTTCATCAGGAAAACATTGAATGCTGGAGCCTA
CTCAAAAGTTGTACAAGAAAGGCTAGTGCAGGCTGAGTACTGGCATGATCCCATCAAGGAAG
ATGTGTACAGAAACCACAGCATCTTTCTGGCTGATATCAATCAGGAGAGGGGGATCAATGAA
AGCTACAAGAAGAACCTGATGGCCCTCAAGAAGTTTGTCATGGTGAAATTCCTCAATGACAG
CATTGTTGATCCTGTTGATTCTGAATGGTTTGGATTCTACAGGTCTGGACAGGCCAAAGAGA
CCATCCCTCTTCAGGAAACCTCCCTTTACACACAGGACAGACTGGGGCTCAAGGAGATGGAC
AATGCTGGTCAGCTGGTTTTTCTGGCTACAGAGGGAGACCACCTACAGTTGAGTGAAGAGTG
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GTTCTATGCCCACATCATCCCTTTCCTGGGTTG

In variants thereof nucleotides 1-3 encodes G, D, V or L

70

7-PPT1col0
GGCCCACCAGCTCCCCTCCCCCTGGTCATTTGGCATGGTATGGGAGACTCCTGTTGTAATCC
TCTCTCCATGGGAGCCATTAAGAARATGGTGGAGAAGAAAATTCCTGGGATCTATGTGCTCT
CTCTAGAGATTGGGAAGACCCTGATGGAAGATGTGGAGAACAGCTTTTTCCTTAATGTGAAC
AGCCAGGTGACAACTGTCTGTCAAGCATTGGCCAAGGACCCCAAGCTGCAGCAAGGCTACAA
TGCTATGGGATTCTCTCAGGGGGGCCAGTTCCTGAGGGCTGTGGCCCAGAGATGCCCATCCC
CTCCCATGATCAATCTGATATCTGTTGGGGGCCAGCACCAGGGAGTTTTTGGGCTGCCCAGA
TGCCCTGGGGAGAGCTCTCACATCTGTGATTTCATCAGGAAAACTCTCAATGCTGGAGCATA
TAGCAAGGTGGTGCAGGAGAGGTTGGTGCAGGCAGAGTACTGGCATGACCCCATCAAGGAGG
ATGTGTACAGAAACCACTCAATTTTCCTGGCAGATATCAACCAAGAGAGGGGCATCAATGAG
TCCTACAAGAAAAACCTGATGGCCCTGAAGAAGTTTGTGATGGTGAAGTTTCTGAATGATTC
TATTGTGGACCCTGTGGATAGTGAGTGGTTTGGCTTTTACAGAAGTGGCCAAGCTAAGGAAA
CCATTCCCCTACAAGAAACTTCCCTGTACACCCAGGACAGGTTGGGACTCAAAGAGATGGAC
AATGCTGGACAGCTGGTGTTCCTGGCCACAGAAGGGGACCACCTGCAGCTGAGTGAAGAGTG
GTTCTATGCTCATATCATCCCCTTCCTTGGATG

In variants thereof nucleotides 1-3 encodes G, D, V or L

71

PPT1lcoll
GGCCCCCCTGCCCCTCTTCCCCTGGTCATTTGGCATGGGATGGGTGACTCCTGCTGCAACCC
CCTAAGCATGGGGGCCATCAAGAAGATGGTGGAGAAGAAGATTCCTGGAATTTATGTCCTTA
GCCTGGAAATTGGGAAGACCTTAATGGAAGATGTGGAAAACAGCTTTTTCTTAAATGTCAAT
TCTCAGGTAACAACAGTGTGCCAAGCCCTGGCCAAGGACCCTAAACTGCAGCAGGGCTACAA
TGCTATGGGCTTCAGCCAGGGTGGACAGTTTCTGAGGGCAGTGGCTCAGAGGTGCCCCAGTC
CTCCCATGATCAATCTCATCTCTGTGGGAGGCCAGCACCAGGGTGTTTTTGGCCTGCCCAGG
TGTCCTGGAGAGTCCTCACATATCTGTGACTTCATCAGGAAGACACTGAATGCAGGGGCCTA
TAGCAAGGTGGTGCAAGAGAGACTGGTTCAGGCTGAATACTGGCATGACCCCATCAAGGAAG
ATGTTTACAGGAACCATAGCATCTTCCTTGCTGATATTAATCAAGAGAGGGGCATAAATGAG
AGCTACAAGAAGAATTTAATGGCTCTAAAGAAATTTGTCATGGTGAAGTTCCTGAATGACTC
CATTGTGGATCCTGTGGACTCTGAGTGGTTTGGGTTCTACAGAAGTGGCCAGGCCAAGGAGA
CCATCCCCCTGCAGGAGACAAGCCTGTACACACAGGACAGGCTGGGACTGAAGGAGATGGAC
AATGCAGGACAGCTGGTGTTCCTGGCTACAGAGGGAGACCACCTGCAGCTCTCAGAGGAATG
GTTCTATGCACACATCATTCCCTTTTTAGGGTG

In variants thereof nucleotides 1-3 encodes G, D, V or L

72

7PPT1col2
GGACCTCCTGCCCCTCTTCCTTTGGTTATCTGGCATGGGATGGGTGACTCCTGCTGCAATCC
TTTAAGCATGGGGGCTATTAAGAAGATGGTGGAGAAAAARATTCCTGGAATCTATGTGCTTA
GCTTAGAAATAGGGAAGACATTAATGGAAGATGTGGAAAACAGCTTTTTCTTGAATGTCAAC
TCACAGGTGACTACTGTCTGTCAGGCCCTGGCCAAGGACCCCAAGCTGCAGCAAGGTTACAA
TGCTATGGGATTCAGCCAGGGTGGTCAGTTTCTGAGGGCTGTGGCACAGAGATGCCCCTCAC
CTCCCATGATCAACCTCATCAGTGTGGGAGGACAGCACCAAGGTGTTTTTGGTCTGCCCAGG
TGTCCTGGAGAGTCCTCACATATCTGTGACTTCATCAGGAAGACTCTGAATGCTGGGGCCTA
TAGCAAAGTAGTCCAGGAGAGGTTGGTGCAGGCTGAATACTGGCATGACCCCATTAAAGAAG
ATGTCTATAGGAACCATAGCATATTCCTTGCAGATATCAACCAGGAGAGGGGGATCAATGAG
AGCTACAAGAAAAACTTGATGGCTCTCAAGAAGTTTGTGATGGTAAAGTTCTTAAATGACTC
CATTGTGGATCCTGTAGACTCAGAGTGGTTTGGGTTCTACAGGTCTGGCCAAGCCAAAGAGA
CCATTCCTCTGCAGGAGACCAGCCTGTACACACAGGACAGACTGGGACTGAAGGAGATGGAC
AATGCTGGCCAGCTGGTGTTCCTGGCTACAGAGGGAGACCACCTGCAGCTCTCAGAAGAATG
GTTCTATGCTCACATCATTCCCTTTTTAGGGTG

In variants thereof nucleotides 1-3 encodes G, D, V or L

73

7-col3

GGTCCCCCTGCTCCTCTGCCTTTGGTGATTTGGCATGGCATGGGTGACTCCTGCTGCAACCC
TCTGTCTATGGGTGCCATTAAGAARAATGGTGGAAAAGAAGATCCCTGGAATTTATGTCCTGT
CTTTGGAGATAGGCAAGACTTTGATGGAAGATGTTGAGAATTCCTTTTTCTTAAATGTAAAT
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AGCCAGGTAACCACAGTTTGTCAGGCACTTGCCAAGGACCCCAAGCTGCAGCAAGGCTACAA
TGCCATGGGCTTCTCCCAGGGAGGGCAGTTTCTGAGAGCAGTGGCTCAGAGGTGCCCCAGCC
CTCCAATGATCAATTTGATCTCAGTGGGGGGCCAGCATCAGGGGGTCTTTGGCCTACCTAGG
TGCCCTGGAGAGAGCTCTCATATCTGTGACTTCATTAGGAAGACATTARAATGCTGGGGCATA
CAGTAAGGTGGTGCAGGAGAGATTAGTGCAGGCTGAATACTGGCATGATCCCATCAAGGAAG
ATGTCTACAGGAACCACAGCATTTTCCTGGCAGACATTAACCAAGAGAGGGGGATCAATGAG
AGCTACAAGAAAAACCTGATGGCCCTCAAGAAGTTTGTGATGGTGAAGTTTCTCAATGACAG
CATTGTGGATCCAGTGGATTCTGAGTGGTTTGGGTTCTACAGAAGTGGCCAGGCCAAAGAAA
CCATCCCATTGCAGGAAACCAGTTTGTACACTCAGGACAGGTTGGGCCTGAAGGAGATGGAC
AATGCTGGCCAACTGGTGTTCTTGGCCACTGAGGGGGACCACCTACAGCTGAGTGAGGAATG
GTTCTATGCCCACATCATCCCTTTTCTGGGCTG

In variants thereof nucleotides 1-3 encodes G, D, V or L

74

PPT1col4
GGACCCCCAGCTCCACTCCCCCTGGTGATCTGGCATGGCATGGGAGATAGCTGTTGCAACCC
ATTATCCATGGGGGCCATTAAGAAGATGGTGGAGAAGAAAATCCCTGGCATTTATGTCCTTA
GCCTGGAAATTGGAAAGACCTTAATGGAGGATGTGGAAAACTCCTTCTTCCTCAATGTCAAC
TCCCAAGTCACCACAGTGTGTCAAGCCCTTGCCAAGGACCCCAAGTTGCAACAGGGCTATAA
TGCTATGGGCTTCTCTCAGGGAGGCCAGTTTCTGAGGGCTGTGGCCCAGAGGTGCCCCTCCC
CACCTATGATCAATCTTATCTCTGTGGGTGGACAACACCAAGGTGTCTTTGGGCTGCCCAGG
TGCCCTGGGGAGTCCAGCCACATTTGTGACTTCATCAGGAAGACACTARATGCTGGTGCCTA
CTCCAAAGTTGTCCAGGAGAGACTGGTGCAAGCAGAATACTGGCATGACCCTATTAAAGAGG
ATGTCTACAGGAACCACAGCATCTTTCTGGCAGACATCAACCAGGAGAGAGGGATCAATGAA
TCCTACAAGAAGAACCTCATGGCCCTGAAGAAATTTGTGATGGTTAAGTTTCTCAATGACTC
CATTGTGGACCCTGTGGATTCTGAATGGTTTGGATTTTACAGAAGTGGCCAGGCCAAGGARAA
CCATCCCTCTGCAGGAGACATCCCTGTACACACAGGACAGACTGGGCCTGAAGGAGATGGAC
AATGCTGGGCAGCTAGTGTTCCTGGCTACTGAGGGGGATCATCTTCAGTTGTCTGAAGAATG
GTTCTATGCCCACATCATTCCCTTCCTGGGCTG

In variants thereof nucleotides 1-3 encodes G, D, V or L

75

7-PPT1colb
GGGCCCCCAGCTCCTCTTCCCCTGGTGATCTGGCATGGCATGGGAGACTCCTGTTGCAACCC
ATTAAGCATGGGGGCTATTAAGAAAATGGTGGAGAAGAAAATCCCTGGAATTTATGTCCTCT
CTCTGGAGATAGGCAAAACCTTAATGGAAGATGTGGAGAACTCCTTCTTCCTCAATGTCAAC
TCCCAAGTCACCACTGTATGTCAAGCTCTGGCAAAGGACCCCAAATTGCAACAGGGATATAA
TGCCATGGGATTCTCCCAGGGTGGCCAGTTCCTGAGGGCTGTGGCACAGAGATGCCCCTCCC
CACCTATGATCAATCTCATCTCTGTGGGTGGACAACATCAAGGTGTTTTTGGGCTGCCCAGA
TGCCCTGGGGAGTCCTCTCACATTTGTGACTTCATCAGGAAGACCCTCAATGCTGGAGCCTA
CTCTAAAGTTGTTCAGGAAAGGCTGGTCCAAGCAGAATACTGGCATGACCCTATAAAAGAGG
ATGTTTACAGGAACCACAGTATCTTCTTGGCAGACATCAACCAGGAGAGGGGCATCAATGAG
TCCTACAAGAAAAACCTCATGGCACTCAAGAAATTTGTGATGGTCAAATTCCTGAATGACTC
CATTGTGGACCCTGTGGATTCTGAGTGGTTTGGATTCTACAGAAGTGGCCAGGCAAAGGARAA
CCATCCCTCTGCAGGAGACAAGTCTGTACACCCAGGATAGGTTGGGTCTGAAGGAAATGGAT
AATGCTGGGCAGCTAGTCTTCCTGGCCACAGAAGGGGACCACCTGCAGCTTTCTGAAGAGTG
GTTCTATGCTCACATCATTCCCTTTCTGGGCTG

In variants thereof nucleotides 1-3 encodes G, D, V or L

76

7-PPT1lcol6

GGCCCCCCTGCTCCTCTGCCCCTGGTCATCTGGCATGGGATGGGAGACAGCTGCTGTAACCC
TTTATCAATGGGAGCCATCAAGAAAATGGTGGAGAAGAAGATCCCTGGGATATATGTTCTTA
GCTTGGAAATTGGCAAGACTCTCATGGAAGATGTTGAAAACAGCTTCTTCCTGAATGTCAAT
AGCCAAGTGACCACAGTGTGCCAGGCATTGGCTAAAGACCCCAAGTTGCAGCAAGGCTACAA
TGCCATGGGCTTTTCCCAGGGTGGTCAGTTCCTGAGGGCAGTGGCTCAGAGGTGCCCTTCAC
CACCTATGATAAACCTCATCTCTGTGGGAGGGCAACACCAAGGAGTATTTGGACTACCCAGG
TGCCCTGGGGAGTCCTCCCATATTTGTGACTTTATCAGGAAGACACTGAATGCAGGAGCCTA
CAGCAAGGTGGTTCAGGAGAGACTTGTGCAGGCAGAGTACTGGCATGATCCCATTAAGGAAG
ATGTGTACAGAAACCATAGTATTTTCCTGGCAGACATCAATCAGGAGAGGGGCATCAATGAG
AGCTACAAGAARARAATCTGATGGCCCTAAAGAAGTTTGTCATGGTCAAGTTCCTGAATGATTC
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TATAGTGGACCCTGTGGATTCAGAGTGGTTTGGTTTTTACAGATCAGGGCAAGCCAAGGAAA
CCATCCCACTGCAGGAAACAAGCCTGTACACTCAAGACAGGTTAGGCCTAARAGAGATGGAC
AATGCTGGCCAGCTTGTGTTCTTGGCAACAGAGGGGGATCATTTACAGTTATCTGAGGAATG
GTTCTATGCCCACATCATCCCCTTCCTTGGTTG

In variants thereof nucleotides 1-3 encodes G, D, V or L

77

7-PPT1col7
GGGCCCCCTGCCCCTCTCCCTTTGGTTATTTGGCATGGCATGGGGGACTCATGCTGTAACCC
TTTGAGCATGGGGGCCATTAAGAAAATGGTGGAGAAGAAGATCCCAGGTATTTATGTCTTGT
CTCTAGAAATAGGGAAGACTCTGATGGAAGATGTGGAGAATAGCTTCTTCTTAAATGTGAAT
TCACAGGTTACCACTGTGTGCCAGGCCCTGGCCAAAGACCCCAAGTTACAGCAGGGATACAA
TGCTATGGGATTTTCTCAGGGTGGTCAGTTCCTGAGGGCAGTGGCCCAGAGATGCCCAAGCC
CTCCAATGATTAACCTCATTAGTGTGGGAGGGCAGCATCAAGGGGTATTTGGCCTGCCCAGG
TGCCCTGGAGAGTCCTCTCATATCTGTGACTTTATCAGGAAGACTTTAAATGCTGGGGCCTA
CAGCAAGGTGGTCCAGGAGAGGCTGGTGCAAGCAGAGTATTGGCATGATCCCATAAAGGAGG
ATGTGTATAGGAACCACTCCATCTTCCTGGCAGACATCAACCAGGAGAGGGGGATCAATGAG
TCTTACAAGAAAAATTTAATGGCCCTGAAGAAGTTTGTGATGGTGAAGTTCCTCAATGATTC
TATTGTGGACCCTGTGGATTCTGAGTGGTTTGGCTTTTACAGGAGTGGCCAGGCCAAGGARA
CCATCCCTCTGCAGGAAACTTCTCTATACACACAGGATAGGCTGGGCCTGAAAGAGATGGAC
AATGCAGGGCAGCTGGTGTTTCTTGCCACTGAGGGTGACCACCTTCAGCTATCTGAGGAATG
GTTTTATGCTCACATCATCCCCTTCCTGGGGTG

In variants thereof nucleotides 1-3 encodes G, D, V or L

78

PPT1col8
GGTCCACCAGCTCCTCTGCCCTTGGTCATCTGGCATGGGATGGGGGACTCTTGTTGTAACCC
TCTTAGCATGGGAGCCATTAAGAAGATGGTGGAGAAGAAAATACCTGGCATATATGTCCTGA
GCCTGGAGATTGGCAAGACCCTGATGGAGGATGTGGAGAACAGCTTCTTCCTGAATGTCAAT
TCCCAGGTGACCACAGTGTGTCAGGCCCTGGCCAAGGACCCCAAGTTGCAGCAAGGCTACAA
TGCTATGGGCTTTTCACAAGGTGGGCAGTTCCTGAGAGCAGTGGCACAGAGATGTCCTTCAC
CTCCAATGATCAACCTTATCTCAGTGGGAGGCCAACACCAGGGTGTTTTTGGGTTGCCCAGG
TGTCCTGGTGAGAGCAGCCATATCTGTGACTTTATCAGGAAGACACTGAATGCAGGGGCCTA
CAGCAAGGTTGTTCAAGAGAGGCTGGTGCAGGCTGAGTATTGGCATGATCCCATTAAGGAGG
ATGTGTATAGGAACCACTCCATCTTTTTGGCAGACATCAATCAGGAGAGGGGCATCAATGAG
TCCTACAAGAAGAACCTGATGGCCCTCAAGAAGTTTGTGATGGTCAAGTTTCTGAATGATTC
TATTGTGGATCCAGTGGACTCTGAATGGTTTGGGTTCTACAGATCTGGCCAGGCCAAGGAGA
CCATCCCACTTCAAGAGACCAGCCTGTATACCCAGGACAGATTAGGCCTGAAGGAGATGGAC
AATGCTGGCCAGCTTGTCTTCCTGGCTACAGAGGGGGACCACCTCCAGCTGAGTGAAGAGTG
GTTTTATGCCCACATCATACCCTTCCTGGGTTG

In variants thereof nucleotides 1-3 encodes G, D, V or L

79

PPT1col9
GGCCCCCCAGCCCCTCTGCCCCTGGTCATCTGGCATGGCATGGGAGACAGCTGCTGCAACCC
TCTCTCCATGGGAGCCATCAAGAAGATGGTGGAGAAGAAGATCCCTGGAATCTATGTCCTCA
GCCTGGAGATTGGGAAGACCCTGATGGAGGATGTGGAGAACTCCTTCTTCCTGAATGTGAAC
AGCCAGGTGACCACAGTGTGCCAGGCCCTGGCCAAGGACCCCAAGCTGCAGCAGGGCTACAA
TGCCATGGGCTTCTCCCAGGGAGGCCAGTTCCTGAGGGCTGTGGCCCAGAGATGCCCCTCAC
CTCCCATGATCAACCTCATCTCTGTGGGAGGCCAGCACCAAGGGGTCTTTGGCCTGCCCAGG
TGTCCTGGGGAGAGCAGCCACATCTGTGACTTCATCAGGAAGACCCTGAATGCTGGTGCCTA
CAGCAAGGTGGTGCAGGAGAGGCTGGTGCAGGCTGAATACTGGCATGACCCCATCAAGGAGG
ATGTGTACAGGAACCACAGCATCTTCCTGGCAGACATCAACCAGGAGAGAGGCATCAATGAG
AGCTACAAGAAGAACCTGATGGCCCTGAAGAAGTTTGTGATGGTGAAGTTCCTCAATGACTC
CATTGTGGACCCTGTGGACTCTGAGTGGTTTGGCTTCTACAGGAGTGGCCAGGCCAAGGAGA
CCATCCCCCTGCAGGAGACCAGCCTGTACACACAGGACAGACTGGGACTGARAGGAGATGGAC
AATGCTGGGCAGCTGGTGTTCCTGGCCACAGAGGGAGACCACCTGCAGCTCTCAGAGGAGTG
GTTTTATGCCCACATCATCCCCTTCCTGGGCTG

In variants thereof nucleotides 1-3 encodes G, D, V or L
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80

C-PPT1lcol
GGACCTCCTGCCCCCTTGCCTCTGGTGATCTGGCATGGCATGGGAGACAGCTGTTGCAACCC
CCTCAGCATGGGTGCCATTAAGAAGATGGTAGAGAAGAAGATACCTGGTATCTATGTGCTCT
CCCTAGAGATTGGGAAAACTTTGATGGAGGATGTGGAAAATTCCTTCTTCCTGAATGTCAAT
TCCCAGGTCACCACAGTGTGCCAGGCTCTGGCAAAGGACCCAAAGCTACAGCAGGGCTATAA
TGCCATGGGCTTCAGCCAGGGTGGCCAATTCTTGAGGGCAGTGGCTCAGAGGTGTCCATCAC
CCCCCATGATTAATCTAATATCTGTGGGTGGCCARACACCAAGGTGTCTTTGGTCTCCCCAGG
TGTCCTGGGGAGTCCTCACACATATGTGACTTCATCAGGAAGACTCTAAATGCAGGGGCTTA
TAGCAAGGTGGTTCAAGARAAGGCTGGTTCAAGCTGAGTATTGGCATGACCCCATCAAGGAAG
ATGTGTACAGAAACCACTCAATTTTCCTGGCTGACATCAACCAGGAGAGGGGTATCAATGAG
AGTTACAAGAAGAACCTCATGGCACTGAAGARAATTTGTGATGGTGARATTCCTTAATGACTC
CATTGTGGATCCTGTGGACTCAGAATGGTTTGGCTTCTACAGGAGTGGCCAAGCCAAAGAGA
CCATCCCCCTGCAGGAGACTAGCCTGTACACCCAGGACAGGCTTGGTCTGAAGGARATGGAC
AATGCTGGGCAGCTGGTCTTTCTGGCCACAGAAGGGGACCACCTTCAATTATCAGAGGAGTG
GTTCTATGCCCACATCATACCTTTCCTGGGCTG

In variants thereof nucleotides 1-3 encodes G, D, V or L

81

C-PPT1co2
GGGCCCCCTGCCCCTCTTCCCTTGGTCATATGGCATGGGATGGGAGATTCCTGCTGCAACCC
TCTGTCCATGGGAGCCATTAAGAAGATGGTGGAAAAGAAGATCCCTGGAATTTATGTCCTAA
GCCTGGAAATTGGGAAAACACTCATGGAAGATGTTGAAAATTCCTTCTTCCTCAATGTCAAT
AGTCAGGTAACTACAGTTTGTCAGGCTCTGGCAAAGGACCCCAAGCTGCAGCAGGGCTACAA
TGCCATGGGCTTCTCTCAGGGAGGACAATTCTTAAGGGCAGTAGCTCAGAGATGCCCATCTC
CTCCAATGATCAACCTCATCTCTGTTGGAGGGCAGCACCAAGGGGTTTTTGGCCTCCCCAGA
TGTCCTGGAGAGAGCAGCCATATCTGTGACTTCATCAGGAAGACTCTAAATGCTGGAGCCTA
CAGTAAGGTTGTACAGGAGAGGCTTGTTCAGGCTGAGTACTGGCATGACCCCATTAAGGAGG
ATGTGTATAGGAATCATAGCATATTCTTGGCTGATATAAACCAAGARAAGGGGAATCAATGARA
AGCTACAAGAAGAACCTCATGGCCCTAAAGAAGTTTGTGATGGTGAAGTTTCTCAATGACTC
CATTGTTGACCCTGTGGACTCTGAATGGTTTGGCTTCTACAGGTCTGGCCAAGCCAAGGAGA
CAATTCCTCTCCAGGAGACTTCTCTGTACACACAAGATAGGCTGGGACTAAAGGAAATGGAC
AATGCAGGTCAGCTGGTGTTCTTGGCCACAGAGGGGGACCACCTGCAGCTTTCTGAGGAGTG
GTTCTATGCCCATATTATACCCTTTCTTGGTTG

In variants thereof nucleotides 1-3 encodes G, D, V or L

82

C-PPT1co3
GGTCCCCCAGCTCCTCTCCCTCTTGTCATCTGGCATGGAATGGGTGACAGCTGCTGCAATCC
ATTATCCATGGGAGCCATTAAGAAGATGGTGGAGAAGAAGATCCCAGGCATCTATGTATTGT
CTTTGGARAATTGGGAAGACACTGATGGAGGATGTGGAGAACTCCTTCTTCTTAAATGTCAAC
TCACAGGTTACCACAGTGTGCCAAGCCCTGGCCAAGGACCCCAAGCTGCAACAGGGTTACAA
TGCTATGGGGTTCTCTCAAGGTGGCCAGTTCCTCAGGGCTGTGGCACAGAGGTGTCCCTCAC
CACCTATGATTAATCTCATCAGTGTTGGAGGACAGCATCAAGGTGTCTTTGGCCTCCCAAGA
TGTCCAGGGGAAAGTTCTCACATCTGTGATTTCATAAGGAAGACCCTCAATGCTGGAGCTTA
CAGTAAAGTGGTCCAGGAGAGGCTGGTCCAGGCTGAATACTGGCATGACCCAATCAAGGAGG
ATGTTTATAGAAATCATTCCATCTTCCTGGCAGACATCAACCAGGAGAGGGGCATCAATGAG
AGCTACAAGAARAATCTCATGGCCCTGAAGAAGTTTGTGATGGTGAAATTTCTAAATGATAG
TATTGTGGACCCTGTAGACTCTGAGTGGTTTGGCTTCTACAGGAGTGGGCAGGCCAAGGARAA
CCATCCCTCTGCAGGAAACTAGCCTTTACACACAGGACAGGTTGGGCTTGAAGGAAATGGAT
AATGCTGGGCAGCTTGTCTTCCTTGCCACAGAGGGGGACCACTTGCAGCTCAGTGAGGAGTG
GTTTTATGCCCACATCATCCCCTTCCTTGGCTG

In variants thereof nucleotides 1-3 encodes G, D, V or L

83

PPT1co20

GGGCCCCCAGCACCCCTGCCTCTGGTCATCTGGCATGGGATGGGAGATTCCTGCTGCAACCC
TCTCAGCATGGGGGCCATTAAGARAATGGTGGAGAAGAAGATCCCTGGCATTTATGTCTTGT
CCTTGGAGATAGGCAAAACACTAATGGAAGATGTGGAGAACAGCTTCTTCTTAAATGTGAAC
AGCCAGGTCACCACAGTATGTCAGGCCTTGGCCAAGGACCCCAAGCTCCAGCAGGGCTACAA
TGCCATGGGTTTTTCTCAGGGAGGTCAGTTCCTCAGGGCTGTGGCTCAGAGATGCCCCTCAC
CACCTATGATCAATCTGATCTCTGTGGGAGGGCAGCATCAAGGTGTCTTTGGTCTTCCTAGG
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TGCCCTGGGGAGTCATCCCACATCTGTGACTTCATCAGGAAAACTTTAAATGCTGGAGCCTA
CAGCAAGGTTGTCCAAGAGAGGCTTGTCCAAGCAGAGTACTGGCATGATCCCATCAAAGAGG
ATGTTTACAGAAACCACAGCATCTTCCTGGCAGACATCAATCAAGAGAGGGGCATTAATGAG
TCCTACAAGAAAAACCTCATGGCCCTAAAGAAATTTGTGATGGTGAAATTCTTGAATGACTC
CATTGTTGACCCTGTAGACTCTGAGTGGTTTGGCTTCTATAGATCAGGCCAGGCCAAGGAAA
CCATTCCTCTCCAAGAAACCTCCCTGTACACACAAGATAGGCTGGGGTTGAAAGAGATGGAT
AATGCTGGGCAACTGGTGTTCTTGGCCACTGAGGGTGACCATTTACAGCTTTCAGAGGAATG
GTTCTATGCCCACATCATACCCTTTCTTGGATG

In variants thereof nucleotides 1-3 encodes G, D, V or L

84

C-PPT1cob5
GGGCCTCCAGCCCCCTTACCTTTGGTCATATGGCATGGAATGGGAGACAGTTGTTGCAACCC
CCTCTCTATGGGTGCTATTAAGAAAATGGTGGAGAAGAAGATACCTGGCATTTATGTCCTCT
CCCTGGAAATAGGCAAAACACTGATGGAAGATGTAGAAAACAGCTTTTTCCTCAATGTCAAT
TCCCAGGTAACAACTGTGTGCCAGGCCCTGGCCAAGGATCCCAAATTGCAGCAAGGTTATAA
TGCAATGGGATTCTCCCAAGGAGGCCAATTTCTGAGGGCTGTGGCCCAGAGGTGTCCATCTC
CTCCCATGATCAACCTCATCAGTGTGGGGGGGCAGCACCAAGGAGTTTTTGGACTTCCAAGG
TGCCCTGGGGAATCCAGCCACATTTGTGACTTCATTAGAAAGACACTCAATGCTGGTGCTTA
TTCCAAAGTTGTTCAGGAGAGGCTTGTGCAGGCTGAGTATTGGCATGACCCCATCAAGGAGG
ATGTGTACAGGAATCATTCAATCTTCTTGGCTGACATCAACCAGGAGAGAGGCATCAATGAG
AGCTACAAGAAAAACCTCATGGCCTTAAAGAAGTTTGTGATGGTGAAGTTCCTAAATGATAG
CATAGTTGACCCAGTGGATTCTGAGTGGTTTGGTTTCTATAGGAGTGGCCAAGCCAAGGAGA
CCATTCCCCTGCAGGAGACCTCCCTGTACACCCAGGACAGGCTTGGTCTCAAGGAGATGGAC
AATGCAGGACAGCTAGTTTTCTTGGCCACTGAGGGGGATCACCTCCAACTCAGTGAAGAATG
GTTCTATGCACACATCATCCCCTTCTTGGGCTG

In variants thereof nucleotides 1-3 encodes G, D, V or L

85

C-PPT1co6
GGGCCCCCAGCACCCCTTCCTTTGGTGATATGGCATGGCATGGGTGATAGCTGTTGCAACCC
CCTGAGCATGGGGGCCATCAAGAAAATGGTGGAGAAAAAGATTCCAGGCATATATGTGCTCT
CCCTGGAGATTGGAAAAACCCTCATGGAAGATGTGGAGAACAGCTTCTTCTTAAATGTGAAT
AGTCAAGTTACCACAGTGTGCCAGGCACTGGCCAAGGACCCCAAGCTCCAACAGGGGTACAA
TGCCATGGGCTTCTCTCAGGGAGGGCAGTTTCTCAGAGCAGTGGCCCAGAGATGCCCTTCAC
CCCCCATGATCAATCTCATTTCTGTTGGAGGGCAACACCAGGGGGTATTTGGTCTACCCAGG
TGCCCAGGTGAATCCAGCCACATCTGTGACTTCATCAGGAAGACACTGAATGCAGGAGCCTA
CAGCAAAGTGGTGCAAGAGAGGCTGGTGCAGGCAGAGTACTGGCATGACCCCATCAAGGAGG
ATGTCTACAGAAACCATTCCATCTTCCTGGCAGACATCAACCAGGAAAGAGGAATCAATGAG
TCCTACAAGAAGAACTTGATGGCCCTCAAGAAGTTTGTGATGGTGAAATTCCTGAATGATTC
CATTGTTGACCCTGTGGATTCTGAGTGGTTTGGATTTTACAGAAGTGGCCAGGCCAAGGARA
CAATTCCACTACAAGAGACCTCCCTCTACACCCAGGACAGGCTGGGCCTCAAAGAAATGGAC
AATGCTGGCCAGCTGGTGTTTCTGGCTACAGAGGGAGACCATCTGCAGCTGTCAGAGGAGTG
GTTCTATGCTCACATCATACCTTTCTTAGGATG

In variants thereof nucleotides 1-3 encodes G, D, V or L

86

C-PPT1co7

GGCCCTCCTGCTCCCCTGCCTTTGGTTATCTGGCATGGAATGGGTGACAGCTGTTGCAACCC
CTTAAGCATGGGAGCTATTAAGAAAATGGTTGAGAAGAAGATCCCTGGGATCTATGTCCTGA
GCTTGGAAATTGGGAAGACACTCATGGAAGATGTGGAGAACTCCTTCTTCCTGAATGTGAAT
AGCCAAGTGACTACAGTGTGTCAAGCCTTGGCCAAGGACCCCAAGCTGCAGCAGGGCTACAA
TGCCATGGGCTTCTCCCAGGGAGGACAGTTTCTGAGAGCAGTAGCTCAGAGGTGCCCTTCAC
CTCCCATGATCAACCTCATCAGTGTGGGGGGCCAGCACCAGGGAGTGTTTGGGCTGCCCAGG
TGCCCTGGGGAGTCATCTCACATCTGTGACTTCATCAGGAAAACCCTCAATGCTGGGGCCTA
CAGCAAGGTGGTCCAGGAGAGACTGGTGCAGGCAGAGTATTGGCATGACCCCATCAAGGAGG
ATGTCTATAGGAACCACAGCATTTTCTTAGCTGACATCAATCAAGAGAGAGGCATCAATGAG
TCCTACAAGAAGAACCTGATGGCCCTGAAGAAGTTTGTGATGGTGAAGTTCCTCAATGATTC
TATTGTGGATCCTGTGGACTCAGAGTGGTTTGGCTTTTACAGATCTGGGCAAGCAAAGGAGA
CCATTCCCCTGCAGGAAACATCCCTGTACACCCAGGATAGGCTGGGTCTGAAAGAGATGGAC
AATGCTGGCCAGCTTGTTTTCCTGGCTACAGAAGGGGACCATTTACAGCTATCTGAAGAATG
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GTTTTATGCTCACATTATCCCTTTCCTTGGATG

In variants thereof nucleotides 1-3 encodes G, D, V or L

87

C-PPT1co8
GGGCCCCCTGCACCTCTGCCCCTGGTCATTTGGCATGGCATGGGTGACTCCTGTTGCAATCC
CCTGAGCATGGGGGCCATCAAGAAGATGGETGGAGAAGAAGATCCCAGGAATCTATGTTCTGT
CCTTAGAAATTGGGAAGACTCTGATGGAAGATGTGGAAAACAGCTTCTTCCTGAATGTGAAT
TCCCAGGTGACCACAGTCTGCCAGGCTCTGGCTAAGGACCCCAAACTCCAGCAGGGCTACAA
TGCTATGGGATTCTCCCAGGGTGGGCAGTTCCTCAGAGCAGTGGCTCAGAGATGCCCATCAC
CCCCAATGATCAACCTCATCTCTGTTGGTGGTCAGCATCAAGGTGTCTTTGGACTCCCCAGG
TGCCCTGGGGAGTCCTCTCACATCTGTGACTTTATCAGAAAAACCTTAAATGCTGGGGCCTA
CAGCAAGGTGGTCCAGGAAAGGCTGGTCCAGGCTGAGTACTGGCATGATCCCATCAAGGAAG
ATGTGTACAGGAACCACTCCATTTTTCTGGCTGACATAAACCAAGAGAGGGGCATCAATGAG
TCATATAAGAAAAACCTGATGGCTCTGAAAAAGTTTGTCATGGTTAAATTCCTCAATGACTC
TATTGTGGACCCTGTTGACTCTGAGTGGTTTGGCTTCTACAGGTCAGGCCAAGCTARAGAGA
CCATCCCCCTGCAGGAGACATCCCTGTACACACAGGACAGGTTAGGACTGAAGGAGATGGAC
AATGCTGGACAGCTGGTGTTCCTGGCCACAGAGGGTGACCACCTACAGTTGTCAGAAGAATG
GTTCTATGCTCACATCATACCCTTCCTTGGTTG

In variants thereof nucleotides 1-3 encodes G, D, V or L

88

C-PPT1co9
GGCCCACCTGCTCCCCTCCCCTTGGTGATATGGCATGGCATGGGAGATAGCTGTTGTAATCC
CCTCTCCATGGGTGCCATTAAGAAGATGGTGGARAAAGAAGATTCCTGGAATCTATGTGCTGT
CCCTGGAGATAGGGAAGACTCTGATGGAAGATGTGGAARAATTCCTTCTTCTTGAATGTCAAC
TCCCAGGTGACAACTGTATGCCAGGCCTTGGCAAAGGACCCCAAGCTGCAGCAGGGATACAA
TGCCATGGGATTCAGCCAAGGTGGACAGTTTCTGAGAGCAGTAGCCCAGAGATGCCCAAGTC
CCCCCATGATCAACCTCATCTCTGTGGGTGGACAGCACCAGGGAGTGTTTGGCCTGCCCAGA
TGTCCAGGGGAGAGCAGCCACATTTGTGACTTCATCAGGAAAACACTGAATGCTGGGGCCTA
CAGCAAGGTGGTGCAGGAGAGGCTAGTGCAGGCAGAGTACTGGCATGACCCAATCARAAGAGG
ATGTTTATAGGAACCACAGTATCTTTTTGGCAGATATTAACCAGGAAAGAGGCATCAATGAG
TCCTACAAGAAGAACCTAATGGCCTTGAAGAAATTTGTCATGGTGAAGTTCCTCAATGATTC
CATTGTGGATCCTGTTGACTCAGAATGGTTTGGATTTTATAGATCAGGCCAGGCCAAAGARAA
CCATACCACTGCAGGAAACATCCCTCTACACTCAAGATAGGCTGGGGCTGAAGGARAATGGAT
AATGCTGGGCAGCTGGTATTCCTGGCTACTGAAGGGGATCACCTCCAGCTAAGTGAGGAGTG
GTTCTATGCTCACATCATCCCATTTCTTGGCTG

In variants thereof nucleotides 1-3 encodes G, D, V or L

89

C-PPT1col0
GGACCCCCTGCCCCTTTGCCCCTGGTCATTTGGCATGGGATGGGTGACAGCTGCTGCAATCC
CCTAAGCATGGGAGCCATCAAGAAGATGGTGGAAAAGAAGATTCCTGGCATTTATGTCCTCT
CCCTGGAGATTGGGAAGACCCTGATGGAGGATGTGGAGAACAGCTTCTTCCTGAATGTGAAC
TCCCAGGTTACAACAGTTTGCCAGGCCTTAGCCAAGGACCCTAAACTCCAGCAAGGCTACAA
TGCAATGGGCTTCTCTCAGGGTGGGCAGTTTCTGAGGGCTGTGGCACAGAGGTGCCCCAGTC
CTCCCATGATCAACCTCATCTCAGTGGGAGGCCAGCACCAGGGTGTTTTTGGGTTGCCAAGA
TGTCCTGGAGAGAGCTCTCATATCTGTGACTTCATCAGGAAGACACTGAATGCTGGGGCTTA
TAGCAAGGTGGTACAGGAGAGGCTGGTGCAGGCTGAGTACTGGCATGACCCCATCAAGGAAG
ATGTGTACAGGAACCATTCAATCTTCTTGGCAGATATTAACCAGGAGAGGGGCATCAATGAA
AGCTACAAGAAGAACCTGATGGCCTTGAAGAAATTTGTCATGGTAAAGTTTCTGAATGACTC
CATTGTGGATCCTGTAGACTCTGAGTGGTTTGGCTTTTACAGAAGTGGCCAAGCCAAGGAAA
CCATCCCCCTGCAGGAGACATCTCTGTACACTCAGGACAGGTTGGGACTGAAGGAGATGGAC
AATGCAGGACAGCTGGTCTTTCTGGCCACAGAGGGAGACCACCTGCAGCTCTCAGAAGAGTG
GTTTTATGCCCACATCATTCCCTTCTTAGGGTG

In variants thereof nucleotides 1-3 encodes G, D, V or L

90

C-PPT1lcoll
GGACCCCCTGCACCTCTGCCCCTTGTTATATGGCATGGGATGGGAGACAGCTGCTGCAATCC
CCTCAGCATGGGTGCCATCAAGAAGATGGTGGAGAARARRATTCCTGGAATTTATGTCCTCA
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GCTTGGAGATAGGGAAGACACTTATGGAAGATGTGGAAAACAGTTTCTTCCTGAATGTGAAC
TCCCAGGTGACCACTGTGTGCCAGGCACTGGCCAAAGACCCTAAGCTGCAGCAAGGCTACAA
TGCTATGGGCTTCAGCCAGGGGGGTCAGTTTCTGAGAGCAGTGGCTCAGAGATGCCCCTCAC
CTCCCATGATCAACCTGATCTCTGTGGGAGGCCAGCACCAAGGGGTTTTTGGGCTACCAAGG
TGTCCTGGAGAGTCTTCACATATCTGTGACTTCATCAGAAAGACCTTAAATGCAGGGGCCTA
TAGCAAAGTGGTTCAGGAGAGGCTTGTTCAGGCTGAATACTGGCATGACCCCATCAAAGAGG
ATGTCTACAGGAACCATTCAATCTTCTTAGCTGACATCAATCAGGAGAGGGGGATAAATGAA
AGCTACAAGAAAAATCTCATGGCCCTGAAGAAGTTTGTCATGGTGAAGTTTCTCAATGATTC
CATTGTGGATCCAGTGGATTCAGAGTGGTTTGGCTTTTACAGGTCAGGCCAAGCTAAAGAGA
CCATCCCCCTCCAGGAGACCTCCCTCTACACACAGGACAGACTGGGATTGAAAGAGATGGAC
AATGCTGGGCAGCTAGTTTTTTTGGCCACAGAGGGAGACCACCTGCAGCTCAGTGAGGAATG
GTTTTATGCTCACATCATTCCCTTCCTTGGTTG

In variants thereof nucleotides 1-3 encodes G, D, V or L

91

C-PPT1lcol2
GGGCCACCTGCTCCCCTGCCCCTTGTCATCTGGCATGGGATGGGAGACAGCTGCTGCAACCC
CCTGTCCATGGGGGCCATCAAGAAGATGGETGGAGAAGAAAATACCTGGAATATATGTCCTCT
CTCTGGAGATTGGCAAGACACTGATGGAAGATGTGGAGAATTCATTTTTCCTGAATGTCAAC
TCCCAAGTGACCACAGTGTGCCAGGCCTTAGCCAAGGACCCCAAGCTTCAGCAGGGCTACAA
TGCAATGGGATTCAGCCAGGGAGGGCAATTTCTGAGAGCAGTTGCTCAGAGATGCCCATCTC
CACCTATGATCAATTTGATCTCTGTGGGTGGACAGCATCAAGGTGTGTTTGGGCTACCCAGA
TGCCCTGGGGAGTCTAGCCACATCTGTGACTTCATCAGGAAGACTCTGAATGCTGGAGCCTA
CTCAAAGGTGGTGCAGGAGAGGCTGGTGCAAGCTGAGTACTGGCATGATCCCATARAGGAGG
ATGTGTACAGGAACCACAGCATCTTCTTAGCAGACATCAACCAAGAGAGAGGCATCAATGAG
TCCTACAAGAAGAACCTCATGGCTCTGAAGAAGTTTGTGATGGTCAAGTTCCTAAATGATTC
TATTGTGGATCCTGTGGACTCTGAATGGTTTGGATTTTACAGATCAGGCCAAGCCAAGGAGA
CCATCCCTCTGCAGGAGACCTCTCTGTACACACAAGACAGGCTGGGACTCAAGGAGATGGAC
AATGCTGGACAGCTTGTCTTTCTGGCCACAGAAGGGGACCACCTGCAGCTGTCAGAAGAATG
GTTCTATGCTCACATCATACCATTCCTTGGTTG

Variants thereof wherein nucleotides 1-3 encodes G, D, V or L

92

C-PPT1lcol3
GGGCCCCCTGCACCTCTCCCCCTTGTCATCTGGCATGGGATGGGAGACTCCTGCTGTAACCC
TTTATCAATGGGGGCCATCAAGAAGATGGTAGAGAAGAAAATTCCAGGAATTTATGTCCTCA
GCTTGGAAATAGGCAAGACTCTCATGGAAGATGTGGAARAACAGCTTCTTCCTGAATGTGAAT
AGCCAGGTCACAACAGTGTGCCAGGCCTTAGCTAAAGATCCCAAATTGCAGCAGGGCTACAA
TGCCATGGGATTTTCCCAGGGAGGGCAATTCCTCAGGGCAGTGGCACAGAGATGCCCTAGCC
CTCCAATGATCAACCTTATCAGTGTGGGTGGGCAGCATCAAGGGGTTTTTGGCTTGCCCAGG
TGCCCTGGGGAATCTAGCCACATCTGTGACTTTATAAGGAAAACCCTGAATGCAGGAGCCTA
CTCAAAAGTGGTCCAGGAGAGGCTGGTGCAAGCTGAATATTGGCATGATCCCATCARAGAGG
ATGTGTATAGGAACCACAGCATCTTTTTAGCTGACATCAATCAAGAAAGGGGTATCAATGAA
AGCTACAAGAAAAATTTAATGGCTCTGAAGAAGTTTGTCATGGTAAAGTTTCTCAATGACTC
CATTGTGGACCCTGTGGATTCTGAGTGGTTTGGATTCTATAGAAGTGGACAAGCCAAAGARAA
CCATCCCACTGCAGGAGACCAGCCTCTACACACAAGACAGATTGGGACTCAAAGAGATGGAC
AATGCTGGACAGCTTGTTTTCCTGGCTACAGAGGGTGACCATCTGCAGCTGAGTGAAGAATG
GTTTTATGCTCACATCATACCATTCCTGGGGTG

In variants thereof nucleotides 1-3 encodes G, D, V or L

93

C-PPT1lcol4

GGGCCACCTGCCCCTCTGCCATTGGTGATTTGGCATGGCATGGGAGATAGCTGCTGCAATCC
TCTCTCCATGGGGGCCATTAAGAARAATGGTGGAAARARAAGATTCCAGGGATTTATGTGTTGT
CTTTAGAGATTGGGAAGACTCTCATGGAAGATGTGGAGAACAGCTTCTTCCTGAATGTCAAC
TCACAGGTCACTACTGTCTGTCAGGCTTTAGCTAAGGACCCCARACTCCAGCAGGGATACAA
TGCTATGGGCTTCTCTCAGGGAGGGCAATTTCTGAGAGCAGTGGCCCAGAGGTGCCCCAGCC
CTCCCATGATCAATCTTATCTCTGTGGGTGGACAGCACCAAGGTGTTTTTGGCTTGCCCAGG
TGTCCTGGGGAGAGCTCTCACATCTGTGATTTCATCAGGAAGACACTCAATGCAGGAGCTTA
CTCCAAAGTGGTCCAAGAGAGGCTGGTCCAAGCAGAATACTGGCATGATCCAATTAAAGAAG
ATGTTTATAGGAACCACAGCATCTTCCTGGCAGACATCAATCAGGAAAGAGGGATARAATGAG
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TCCTACAAGAAAAACTTAATGGCCCTGAAGAAGTTTGTGATGGTCAAATTCCTTAATGACTC
CATTGTGGACCCTGTAGATTCAGAGTGGTTTGGTTTTTATAGAAGTGGCCAGGCTAAAGAGA
CAATTCCCCTGCAAGAGACCAGCCTCTACACCCAAGACAGGCTAGGCCTGAAAGAAATGGAC
AATGCTGGACAACTGGTCTTTCTTGCCACTGAAGGTGACCATCTACAGCTGTCAGAAGAATG
GTTCTATGCTCACATCATCCCCTTCCTGGGGTG

In variants thereof nucleotides 1-3 encodes G, D, V or L

94

C-PPT1lcol6
GGCCCTCCAGCCCCTCTGCCCCTGGTCATCTGGCATGGCATGGGAGACAGCTGCTGTAACCC
TCTGTCCATGGGAGCCATTAAGAAGATGGTGGAGAAGAAGATCCCTGGAATCTATGTCCTGT
CCCTGGAGATTGGGAAGACACTGATGGAGGATGTGGAGAATTCCTTCTTCTTAAATGTGAAC
AGCCAGGTCACCACAGTTTGCCAGGCATTGGCCAAGGACCCCAAGCTGCAGCAGGGCTACAA
TGCCATGGGCTTCTCCCAGGGAGGCCAGTTCCTGAGGGCTGTGGCCCAGAGGTGCCCCTCAC
CTCCCATGATCAACCTGATCTCTGTGGGAGGCCAGCACCAAGGTGTGTTTGGCCTGCCCAGG
TGCCCTGGGGAGTCCAGCCACATCTGTGACTTCATCAGGAAGACTTTAAATGCTGGAGCCTA
CAGCAAGGTGGTCCAGGAGAGGCTGGTGCAGGCAGAATACTGGCATGATCCCATCAAGGAGG
ATGTGTACAGGAACCACAGCATCTTCCTGGCAGACATCAACCAAGAGAGAGGGATCAATGAG
AGCTACAAGAAGAACCTGATGGCCCTGAAGAAGTTTGTGATGGTGAAATTCCTCAATGACTC
CATTGTGGACCCTGTGGATTCTGAGTGGTTTGGCTTTTACAGGTCTGGCCAGGCCAAGGAGA
CCATCCCTCTGCAGGAGACCAGCCTGTACACACAGGACAGACTGGGACTGAAGGAGATGGAC
AATGCTGGGCAGCTGGTGTTCCTGGCCACAGAGGGAGACCATCTGCAGCTGAGTGAGGAGTG
GTTTTATGCTCACATCATCCCCTTCCTGGGGTG

In variants thereof nucleotides 1-3 encode G, D, V or L

Full-Length PPT1 Encoding segquences

95

Sp7-F signal PPT1
ATGGCCTTTCTGTGGCTECTETCCTGCTGEGCCCTGCTGEGGACCACCTTTGECGEGCCGCC
GGCGCCGCTGCCGTTGGTGATCTGGCATGGGATGGGAGACAGCTGTTGCAATCCCTTAAGCA
TGGGTGCTATTAAAARAAATGGTGGAGAAGAAAATACCTGGAATTTACGTCTTATCTTTAGAG
ATTGGGAAGACCCTGATGGAGGACGTGGAGAACAGCTTCTTCTTGAATGTCAATTCCCAAGT
AACAACAGTGTGTCAGGCACTTGCTAAGGATCCTAAATTGCAGCAAGGCTACAATGCTATGG
GATTCTCCCAGGGAGGCCAATTTCTGAGGGCAGTGGCTCAGAGATGCCCTTCACCTCCCATG
ATCAATCTGATCTCGGTTGGGGGACAACATCAAGGTGTTTTTGGACTCCCTCGATGCCCAGG
AGAGAGCTCTCACATCTGTGACTTCATCCGAAAAACACTGAATGCTGGGGCGTACTCCAAAG
TTGTTCAGGAACGCCTCGTGCAAGCCGAATACTGGCATGACCCCATAAAGGAGGATGTGTAT
CGCAACCACAGCATCTTCTTGGCAGATATAAATCAGGAGCGGGGTATCAATGAGTCCTACAA
GAAAAACCTGATGGCCCTGAAGAAGTTTGTGATGGTGAAATTCCTCAATGATTCCATTGTGG
ACCCTGTAGATTCGGAGTGGTTTGGATTTTACAGAAGTGGCCAAGCCAAGGAAACCATTCCC
TTACAGGAGACCTCCCTGTACACACAGGACCGCCTGGGGCTAAAGGARAATGGACAATGCAGG
ACAGCTAGTGTTTCTGGCTACAGAAGGGGACCATCTTCAGTTGTCTGAAGAATGGTTTTATG
CCCACATCATACCATTCCTTGGATAA

In variants thereof nucleotides GGG shown in bold encodes G,
D, V or L

96

Sp7-P signal PPT1

ATGGCCTTCCTGTGGCTGCTGTCCTGCTGGGCACTGCTGGGCACCACATTTGGCGGGCCGCC
GGCGCCGCTGCCGTTGGTGATCTGGCATGGGATGGGAGACAGCTGTTGCAATCCCTTAAGCA
TGGGTGCTATTAAAAAAATGGTGGAGAAGAAAATACCTGGAATTTACGTCTTATCTTTAGAG
ATTGGGAAGACCCTGATGGAGGACGTGGAGAACAGCTTCTTCTTGAATGTCAATTCCCAAGT
AACAACAGTGTGTCAGGCACTTGCTAAGGATCCTAAATTGCAGCAAGGCTACAATGCTATGG
GATTCTCCCAGGGAGGCCAATTTCTGAGGGCAGTGGCTCAGAGATGCCCTTCACCTCCCATG
ATCAATCTGATCTCGGTTGGGGGACAACATCAAGGTGTTTTTGGACTCCCTCGATGCCCAGG
AGAGAGCTCTCACATCTGTGACTTCATCCGAAARACACTGAATGCTGGGGCGTACTCCAAAG
TTGTTCAGGAACGCCTCGTGCAAGCCGAATACTGGCATGACCCCATAAAGGAGGATGTGTAT
CGCAACCACAGCATCTTCTTGGCAGATATAAATCAGGAGCGGGGTATCAATGAGTCCTACAA
GAAAAACCTGATGGCCCTGAAGAAGTTTGTGATGGTGAAATTCCTCAATGATTCCATTGTGG
ACCCTGTAGATTCGGAGTGGTTTGGATTTTACAGAAGTGGCCAAGCCAAGGAAACCATTCCC
TTACAGGAGACCTCCCTGTACACACAGGACCGCCTGGGGCTAAAGGAAATGGACAATGCAGG
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ACAGCTAGTGTTTCTGGCTACAGAAGGGGACCATCTTCAGTTGTCTGAAGAATGGTTTTATG
CCCACATCATACCATTCCTTGGATAA

In variants thereof nucleotides GGG shown in bold encode G, D,
V or L

97

NGF-1 derived Signal PPT1
ATGTCCATGTTGTTCTACACTCTGATCACAGCTTTTCTGATCGGCATACAGGCGGGGCCGCC
GGCGCCGCTGCCGTTGGTGATCTGGCATGGGATGGGAGACAGCTGTTGCAATCCCTTAAGCA
TGGGTGCTATTAAARAAAATGGTGGAGAAGAAAATACCTGGAATTTACGTCTTATCTTTAGAG
ATTGGGAAGACCCTGATGGAGGACGTGGAGAACAGCTTCTTCTTGAATGTCAATTCCCAAGT
AACAACAGTGTGTCAGGCACTTGCTAAGGATCCTAAATTGCAGCAAGGCTACAATGCTATGG
GATTCTCCCAGGGAGGCCAATTTCTGAGGGCAGTGGCTCAGAGATGCCCTTCACCTCCCATG
ATCAATCTGATCTCGGTTGGGGGACAACATCAAGGTGTTTTTGGACTCCCTCGATGCCCAGG
AGAGAGCTCTCACATCTGTGACTTCATCCGAAARACACTGAATGCTGGGGCGTACTCCAAAG
TTGTTCAGGAACGCCTCGTGCAAGCCGAATACTGGCATGACCCCATAAAGGAGGATGTGTAT
CGCAACCACAGCATCTTCTTGGCAGATATAAATCAGGAGCGGGGTATCAATGAGTCCTACAA
GAAAAACCTGATGGCCCTGAAGAAGTTTGTGATGGTGAAATTCCTCAATGATTCCATTGTGG
ACCCTGTAGATTCGGAGTGGTTTGGATTTTACAGAAGTGGCCAAGCCAAGGAAACCATTCCC
TTACAGGAGACCTCCCTGTACACACAGGACCGCCTGGGGCTAAAGGAAATGGACAATGCAGG
ACAGCTAGTGTTTCTGGCTACAGAAGGGGACCATCTTCAGTTGTCTGAAGAATGGTTTTATG
CCCACATCATACCATTCCTTGGATAA

In variants thereof nucleotides GGG shown in bold encode G, D,
V or L

98

Insulin-1 signal PPTI1
ATGGCCCTGTGGATGCGCCTCCTGCCCCTGCTGGCGCTGCTGGCCCTCTGGGGACCTGACCC
AGCCGCAGCCGTGCCGCCGGCGCCGCTGCCGTTGGTGATCTGGCATGGGATGGGAGACAGCT
GTTGCAATCCCTTAAGCATGGGTGCTATTAAAAARATGGTGGAGAAGARAATACCTGGAATT
TACGTCTTATCTTTAGAGATTGGGAAGACCCTGATGGAGGACGTGGAGAACAGCTTCTTCTT
GAATGTCAATTCCCAAGTAACAACAGTGTGTCAGGCACTTGCTAAGGATCCTAAATTGCAGC
AAGGCTACAATGCTATGGGATTCTCCCAGGGAGGCCAATTTCTGAGGGCAGTGGCTCAGAGA
TGCCCTTCACCTCCCATGATCAATCTGATCTCGGTTGGGGGACAACATCAAGGTGTTTTTGG
ACTCCCTCGATGCCCAGGAGAGAGCTCTCACATCTGTGACTTCATCCGAAARACACTGAATG
CTGGGGCGTACTCCARAAGTTGTTCAGGAACGCCTCGTGCAAGCCGAATACTGGCATGACCCC
ATAAAGGAGGATGTGTATCGCAACCACAGCATCTTCTTGGCAGATATAAATCAGGAGCGGGG
TATCAATGAGTCCTACAAGAAAAACCTGATGGCCCTGAAGAAGTTTGTGATGGTGAAATTCC
TCAATGATTCCATTGTGGACCCTGTAGATTCGGAGTGGTTTGGATTTTACAGAAGTGGCCAA
GCCAAGGAAACCATTCCCTTACAGGAGACCTCCCTGTACACACAGGACCGCCTGGGGCTAAA
GGAAATGGACAATGCAGGACAGCTAGTGTTTCTGGCTACAGAAGGGGACCATCTTCAGTTGT
CTGAAGAATGGTTTTATGCCCACATCATACCATTCCTTGGATAA

In variants thereof nucleotides GTG shown in bold encode G, D,
V or L

99

SPARC-1 signal PPT1

ATGAGGGCCTGGATCTTCTTTCTCCTTTGCCTGGCCGGGAGGGCCTTGGCAGGGCCGCCGEGC
GCCGCTGCCGTTGGTGATCTGGCATGGGATGGGAGACAGCTGTTGCAATCCCTTAAGCATGG
GTGCTATTAAAAAAATGGTGGAGAAGAAAATACCTGGAATTTACGTCTTATCTTTAGAGATT
GGGAAGACCCTGATGGAGGACGTGGAGAACAGCTTCTTCTTGAATGTCAATTCCCAAGTAAC
AACAGTGTGTCAGGCACTTGCTAAGGATCCTAAATTGCAGCAAGGCTACAATGCTATGGGAT
TCTCCCAGGGAGGCCAATTTCTGAGGGCAGTGGCTCAGAGATGCCCTTCACCTCCCATGATC
AATCTGATCTCGGTTGGGGGACAACATCAAGGTGTTTTTGGACTCCCTCGATGCCCAGGAGA
GAGCTCTCACATCTGTGACTTCATCCGAAAAACACTGAATGCTGGGGCGTACTCCARAAGTTG
TTCAGGAACGCCTCGTGCAAGCCGAATACTGGCATGACCCCATAAAGGAGGATGTGTATCGC
AACCACAGCATCTTCTTGGCAGATATAAATCAGGAGCGGGGTATCAATGAGTCCTACAAGAA
AAACCTGATGGCCCTGAAGAAGTTTGTGATGGTGAAATTCCTCAATGATTCCATTGTGGACC
CTGTAGATTCGGAGTGGTTTGGATTTTACAGAAGTGGCCAAGCCAAGGAAACCATTCCCTTA
CAGGAGACCTCCCTGTACACACAGGACCGCCTGGGGCTARAAGGAAATGGACAATGCAGGACA
GCTAGTGTTTCTGGCTACAGAAGGGGACCATCTTCAGTTGTCTGAAGAATGGTTTTATGCCC
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ACATCATACCATTCCTTGGATAA

In variants thereof nucleotides GGG shown in bold encode G, D,
V or L

100

CD33-1 derived signal PPT1
ATGCCGCTGCTGCTACTGCTGCCCCTGCTGTGGGCAGGGGCCAGGGCTGGGCCGCCGGCGLC
GCTGCCGTTGGTGATCTGGCATGGGATGGGAGACAGCTGTTGCAATCCCTTAAGCATGGGTG
CTATTAAAAAANATGGTGGAGAAGAAAATACCTGGAATTTACGTCTTATCTTTAGAGATTGGG
AAGACCCTGATGGAGGACGTGGAGAACAGCTTCTTCTTGAATGTCAATTCCCAAGTAACAAC
AGTGTGTCAGGCACTTGCTAAGGATCCTAAATTGCAGCAAGGCTACAATGCTATGGGATTCT
CCCAGGGAGGCCAATTTCTGAGGGCAGTGGCTCAGAGATGCCCTTCACCTCCCATGATCAAT
CTGATCTCGGTTGGGGGACAACATCAAGGTGTTTTTGGACTCCCTCGATGCCCAGGAGAGAG
CTCTCACATCTGTGACTTCATCCGAARAACACTGAATGCTGGGGCGTACTCCAAAGTTGTTC
AGGAACGCCTCGTGCAAGCCGAATACTGGCATGACCCCATAAAGGAGGATGTGTATCGCAAC
CACAGCATCTTCTTGGCAGATATAAATCAGGAGCGGGGTATCAATGAGTCCTACAAGAAARA
CCTGATGGCCCTGAAGAAGTTTGTGATGGTGAAATTCCTCAATGATTCCATTGTGGACCCTG
TAGATTCGGAGTGGTTTGGATTTTACAGAAGTGGCCAAGCCAAGGAAACCATTCCCTTACAG
GAGACCTCCCTGTACACACAGGACCGCCTGGGGCTAAAGGAAATGGACAATGCAGGACAGCT
AGTGTTTCTGGCTACAGAAGGGGACCATCTTCAGTTGTCTGAAGAATGGTTTTATGCCCACA
TCATACCATTCCTTGGATAA

In variants thereof nucleotides GGG shown in bold encode G, D,
V or L

101

IL34-1 derived signal PPT1
ATGCCCCGGGGCTTCACCTGGCTGCGCTATCTTCTGCTGGGGATCTTCCTTGGCGTGGCCAG
GGGGGGGCCGCCGGCGCCGCTGCCGTTGGTGATCTGGCATGGGATGGGAGACAGCTGTTGCA
ATCCCTTAAGCATGGGTGCTATTAAAAAAATGGTGGAGAAGAAAATACCTGGAATTTACGTC
TTATCTTTAGAGATTGGGAAGACCCTGATGGAGGACGTGGAGAACAGCTTCTTCTTGAATGT
CAATTCCCAAGTAACAACAGTGTGTCAGGCACTTGCTAAGGATCCTAAATTGCAGCAAGGCT
ACAATGCTATGGGATTCTCCCAGGGAGGCCAATTTCTGAGGGCAGTGGCTCAGAGATGCCCT
TCACCTCCCATGATCAATCTGATCTCGGTTGGGGGACAACATCAAGGTGTTTTTGGACTCCC
TCGATGCCCAGGAGAGAGCTCTCACATCTGTGACTTCATCCGAAARACACTGAATGCTGGGG
CGTACTCCAAAGTTGTTCAGGAACGCCTCGTGCAAGCCGAATACTGGCATGACCCCATARAAG
GAGGATGTGTATCGCAACCACAGCATCTTCTTGGCAGATATAAATCAGGAGCGGGGTATCAA
TGAGTCCTACAAGAAAAACCTGATGGCCCTGAAGAAGTTTGTGATGGTGAAATTCCTCAATG
ATTCCATTGTGGACCCTGTAGATTCGGAGTGGTTTGGATTTTACAGAAGTGGCCAAGCCAAG
GAAACCATTCCCTTACAGGAGACCTCCCTGTACACACAGGACCGCCTGGGGCTAAAGGAAAT
GGACAATGCAGGACAGCTAGTGTTTCTGGCTACAGAAGGGGACCATCTTCAGTTGTCTGAAG
AATGGTTTTATGCCCACATCATACCATTCCTTGGATAA

In variants thereof nucleotides GGG shown in bold encode G, D,
V or L

102

0SM-1 signal PPT1
ATGGGGGTACTGCTCACACAGAGGACGCTGCTCAGTCTGGTCCTTGCACTCCTGTTTCCAGA
CGCTAGAGCCCTGCCGTTGGTGATCTGGCATGGGATGGGAGACAGCTGTTGCAATCCCTTAA
GCATGGGTGCTATTAAAAAAATGGTGGAGAAGAAAATACCTGGAATTTACGTCTTATCTTTA
GAGATTGGGAAGACCCTGATGGAGGACGTGGAGAACAGCTTCTTCTTGAATGTCAATTCCCA
AGTAACAACAGTGTGTCAGGCACTTGCTAAGGATCCTAAATTGCAGCAAGGCTACAATGCTA
TGGGATTCTCCCAGGGAGGCCAATTTCTGAGGGCAGTGGCTCAGAGATGCCCTTCACCTCCC
ATGATCAATCTGATCTCGGTTGGGGGACAACATCAAGGTGTTTTTGGACTCCCTCGATGCCC
AGGAGAGAGCTCTCACATCTGTGACTTCATCCGAAAAACACTGAATGCTGGGGCGTACTCCA
AAGTTGTTCAGGAACGCCTCGTGCAAGCCGAATACTGGCATGACCCCATAAAGGAGGATGTG
TATCGCAACCACAGCATCTTCTTGGCAGATATAAATCAGGAGCGGGGTATCAATGAGTCCTA
CAAGAAAAACCTGATGGCCCTGAAGAAGTTTGTGATGGTGAAATTCCTCAATGATTCCATTG
TGGACCCTGTAGATTCGGAGTGGTTTGGATTTTACAGAAGTGGCCAAGCCAAGGAAACCATT
CCCTTACAGGAGACCTCCCTGTACACACAGGACCGCCTGGGGCTAAAGGAAATGGACAATGC
AGGACAGCTAGTGTTTCTGGCTACAGAAGGGGACCATCTTCAGTTGTCTGAAGAATGGTTTT
ATGCCCACATCATACCATTCCTTGGATAA
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In variants thereof nucleotides CTG shown in bold encode G, D,
V or L

103

tPA-1 derived signal PPT1

ATGGATGCAATGAAGAGAGGGCTCTGCTGTGTGCTGCTGCTGTGTGGAGCAGTCTTCGTTTC
GCCCAGCGCCAGAGCCCTGCAGCACCTGGACCCGCCGGCGCCGCTGCCGTTGGTGATCTGGC
ATGGGATGGGAGACAGCTGTTGCAATCCCTTAAGCATGGGTGCTATTAAAARAAATGGTGGAG
AAGAAAATACCTGGAATTTACGTCTTATCTTTAGAGATTGGGAAGACCCTGATGGAGGACGT
GGAGAACAGCTTCTTCTTGAATGTCAATTCCCAAGTAACAACAGTGTGTCAGGCACTTGCTA
AGGATCCTAAATTGCAGCAAGGCTACAATGCTATGGGATTCTCCCAGGGAGGCCAATTTCTG
AGGGCAGTGGCTCAGAGATGCCCTTCACCTCCCATGATCAATCTGATCTCGGTTGGGGGACA
ACATCAAGGTGTTTTTGGACTCCCTCGATGCCCAGGAGAGAGCTCTCACATCTGTGACTTCA
TCCGAAARACACTGAATGCTGGGGCGTACTCCARAAGTTGTTCAGGAACGCCTCGTGCAAGCC
GAATACTGGCATGACCCCATAAAGGAGGATGTGTATCGCAACCACAGCATCTTCTTGGCAGA
TATAAATCAGGAGCGGGGTATCAATGAGTCCTACAAGAARAACCTGATGGCCCTGAAGAAGT
TTGTGATGGTGAAATTCCTCAATGATTCCATTGTGGACCCTGTAGATTCGGAGTGGTTTGGA
TTTTACAGAAGTGGCCAAGCCAAGGAAACCATTCCCTTACAGGAGACCTCCCTGTACACACA
GGACCGCCTGGGGCTAAAGGAAATGGACAATGCAGGACAGCTAGTGTTTCTGGCTACAGAAG
GGGACCATCTTCAGTTGTCTGAAGAATGGTTTTATGCCCACATCATACCATTCCTTGGATAA

In variants thereof nucleotides CTG shown in bold encode G, D,
V or L

104

IL-2-1 (derived) PPT1
ATGTACAGGATGCAACTCCTGTCTTGCATTGCACTAAGTCTTGCACTTGTCCTGCTGTCTGC
CAGGGCCGGGCCGCCGGCGCCGCTGCCGETTGGTGATCTGGCATGGGATGGGAGACAGCTGTT
GCAATCCCTTAAGCATGGGTGCTATTAAAAAAATGGTGGAGAAGAAAATACCTGGAATTTAC
GTCTTATCTTTAGAGATTGGGAAGACCCTGATGGAGGACGTGGAGAACAGCTTCTTCTTGAA
TGTCAATTCCCAAGTAACAACAGTGTGTCAGGCACTTGCTAAGGATCCTAAATTGCAGCAAG
GCTACAATGCTATGGGATTCTCCCAGGGAGGCCAATTTCTGAGGGCAGTGGCTCAGAGATGC
CCTTCACCTCCCATGATCAATCTGATCTCGGTTGGGGGACAACATCAAGGTGTTTTTGGACT
CCCTCGATGCCCAGGAGAGAGCTCTCACATCTGTGACTTCATCCGAAAAACACTGAATGCTG
GGGCGTACTCCAAAGTTGTTCAGGAACGCCTCGTGCAAGCCGAATACTGGCATGACCCCATA
AAGGAGGATGTGTATCGCAACCACAGCATCTTCTTGGCAGATATAAATCAGGAGCGGGGTAT
CAATGAGTCCTACAAGAAARAACCTGATGGCCCTGAAGAAGTTTGTGATGGTGAAATTCCTCA
ATGATTCCATTGTGGACCCTGTAGATTCGGAGTGGTTTGGATTTTACAGAAGTGGCCAAGCC
AAGGAAACCATTCCCTTACAGGAGACCTCCCTGTACACACAGGACCGCCTGGGGCTAAAGGA
AATGGACAATGCAGGACAGCTAGTGTTTCTGGCTACAGAAGGGGACCATCTTCAGTTGTCTG
AAGAATGGTTTTATGCCCACATCATACCATTCCTTGGATAA

In variants thereof nucleotides GGG shown in bold encode G, D,
V or L

105

Trypsin-1 PPT1
ATGAATCTACTTCTGATCCTTACCTTTGTTGCAGCTGCTGTTGTGATTAGGGCAGTGGACCT
GCCGTTGGTGATCTGGCATGGGATGGGAGACAGCTGTTGCAATCCCTTAAGCATGGGTGCTA
TTAAAAAAATGGTGGAGAAGAAAATACCTGGAATTTACGTCTTATCTTTAGAGATTGGGAAG
ACCCTGATGGAGGACGTGGAGAACAGCTTCTTCTTGAATGTCAATTCCCAAGTAACAACAGT
GTGTCAGGCACTTGCTAAGGATCCTAAATTGCAGCAAGGCTACAATGCTATGGGATTCTCCC
AGGGAGGCCAATTTCTGAGGGCAGTGGCTCAGAGATGCCCTTCACCTCCCATGATCAATCTG
ATCTCGGTTGGGGGACAACATCAAGGTGTTTTTGGACTCCCTCGATGCCCAGGAGAGAGCTC
TCACATCTGTGACTTCATCCGAAAAACACTGAATGCTGGGGCGTACTCCAAAGTTGTTCAGG
AACGCCTCGTGCAAGCCGAATACTGGCATGACCCCATAAAGGAGGATGTGTATCGCAACCAC
AGCATCTTCTTGGCAGATATAAATCAGGAGCGGGGTATCAATGAGTCCTACAAGAAAARACCT
GATGGCCCTGAAGAAGTTTGTGATGGTGAAATTCCTCAATGATTCCATTGTGGACCCTGTAG
ATTCGGAGTGGTTTGGATTTTACAGAAGTGGCCAAGCCAAGGAAACCATTCCCTTACAGGAG
ACCTCCCTGTACACACAGGACCGCCTGGGGCTAAAGGAAATGGACAATGCAGGACAGCTAGT
GTTTCTGGCTACAGAAGGGGACCATCTTCAGTTGTCTGAAGAATGGTTTTATGCCCACATCA
TACCATTCCTTGGATAA
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In variants thereof nucleotides GTG shown in bold encode G, D,
V or L

106

BDNF-1-1/2 PPT1
ATGACAATCCTCTTCCTGACCATGGTGATTAGCTACTTTGGCTGCGCTAXGGCCGGGCCGCC
GGCGCCGCTGCCGTTGGTGATCTGGCATGGGATGGGAGACAGCTGTTGCAATCCCTTAAGCA
TGGGTGCTATTAAARARAAATGGTGGAGAAGAAAATACCTGGAATTTACGTCTTATCTTTAGAG
ATTGGGAAGACCCTGATGGAGGACGTGGAGAACAGCTTCTTCTTGAATGTCAATTCCCAAGT
AACAACAGTGTGTCAGGCACTTGCTAAGGATCCTAAATTGCAGCAAGGCTACAATGCTATGG
GATTCTCCCAGGGAGGCCAATTTCTGAGGGCAGTGGCTCAGAGATGCCCTTCACCTCCCATG
ATCAATCTGATCTCGGTTGGGGGACAACATCAAGGTGTTTTTGGACTCCCTCGATGCCCAGG
AGAGAGCTCTCACATCTGTGACTTCATCCGAAARACACTGAATGCTGGGGCGTACTCCAAAG
TTGTTCAGGAACGCCTCGTGCAAGCCGAATACTGGCATGACCCCATAAAGGAGGATGTGTAT
CGCAACCACAGCATCTTCTTGGCAGATATAAATCAGGAGCGGGGTATCAATGAGTCCTACAA
GAAARAACCTGATGGCCCTGAAGAAGTTTGTGATGGTGAAATTCCTCAATGATTCCATTGTGG
ACCCTGTAGATTCGGAGTGGTTTGGATTTTACAGAAGTGGCCAAGCCAAGGAAACCATTCCC
TTACAGGAGACCTCCCTGTACACACAGGACCGCCTGGGGCTAAAGGAAATGGACAATGCAGG
ACAGCTAGTGTTTCTGGCTACAGAAGGGGACCATCTTCAGTTGTCTGAAGAATGGTTTTATG
CCCACATCATACCATTCCTTGGATAA

Wherein X is A or G; In variants thereof nucleotides GGG shown
in bold encode G, D, V or L

107

sp7 _7-PPTlcol
ATGGCCTTCCTCTGGCTGCTCAGCTGTTGGGCCTTGCTGGGGACCACCTTTGGAGGCCCCCC
AGCACCTCTTCCCCTGGTGATCTGGCATGGCATGGGGGATAGCTGCTGCAATCCTCTCTCAA
TGGGAGCCATTAAGAAGATGGTGGAGAAGAAAATCCCAGGGATATATGTTCTGTCCTTGGAG
ATTGGAAARAACCTTGATGGAAGATGTGGAAAATAGCTTTTTCCTTAATGTGAACTCTCAAGT
CACCACAGTGTGCCAGGCCCTGGCCAAGGACCCCAAGCTGCAGCAAGGCTACAATGCAATGG
GCTTCTCCCAAGGAGGTCAATTCCTGAGGGCTGTTGCACAGAGGTGTCCCAGTCCCCCCATG
ATCAACCTGATCTCAGTGGGTGGCCAGCACCAAGGTGTCTTTGGGCTCCCCAGGTGTCCAGG
GGAGAGCAGCCACATCTGTGACTTCATTAGAAAGACACTAAATGCAGGAGCCTACAGCAAGG
TGGTGCAGGAGAGGCTTGTTCAGGCTGAGTACTGGCATGACCCCATTAAGGAAGATGTCTAT
AGAAACCACAGCATCTTCCTGGCAGATATAAACCAAGAAAGAGGCATTAATGAAAGTTACAA
GAAGAATCTTATGGCCCTCAAGAAGTTTGTGATGGTGAAGTTCCTGAATGACTCCATTGTTG
ACCCTGTGGACTCTGAATGGTTTGGTTTCTACAGATCAGGACAAGCCAAGGAAACAATCCCC
CTGCAAGAGACCTCCCTGTACACCCAGGACAGGCTGGGCCTGAAAGARAATGGATAATGCTGG
CCAACTGGTCTTCCTGGCAACTGAAGGGGACCACCTGCAACTCTCTGAGGAATGGTTCTATG
CTCACATCATCCCATTTTTGGGCTGA

108

sp7 PPT1lcoZ2
ATGGCCTTTCTCTGGTTGCTCTCT TGTTGGGCCCTGCT GGGCACAACT TTTGGGGGCCCACC
TGCACCACTTCCCTTGGTCATCTGGCATGGCATGGGTGACTCTTGCTGCAATCCCTTATCCA
TGGGGGCTATTAAGAAGATGGTGGAAAAGAAGATTCCTGGAATTTATGTGCTGAGTCTGGAA
ATTGGAAAGACCCTCATGGAAGATGTTGAAAACAGCTTCTTCTTGAATGTCAATTCCCAGGT
CACCACAGTGTGTCAGGCTCTGGCAAAGGACCCCAAGCTCCAGCAAGGATATAATGCCATGG
GATTTTCCCAAGGTGGCCAGTTCCTGAGGGCAGTGGCTCAGAGATGCCCTTCACCCCCTATG
ATCAACCTCATCTCTGTGGGTGGGCAGCATCAGGGTGTCTTTGGGCTCCCAAGATGCCCAGG
AGAAAGCTCTCACATCTGTGACTTTATTAGAAAGACCCTGAATGCTGGGGCTTACAGCAAGG
TTGTCCAGGAGAGGCTGGTGCAGGCTGAATACTGGCATGACCCCATTAAGGAAGATGTGTAC
AGAAACCACAGTATCTTCTTGGCTGATATCAACCAAGAAAGAGGCATCAATGAGAGCTACAA
GAAGAATCTCATGGCCCTGAAGAAGTTTGTGATGGTGAARATTCCTCAATGATAGCATTGTGG
ACCCTGTAGACTCAGAGTGGTTTGGATTCTACAGGTCTGGCCAGGCTAAGGAGACCATCCCA
CTGCAAGAGACAAGCCTTTACACACAGGACAGGCTTGGTCTGAAAGAGATGGATAATGCTGG
ACAGCTGGTGTTTCTGGCCACTGAAGGGGACCACCTGCAGCTGAGTGAAGAATGGTTCTATG
CCCACATCATCCCCTTCTTAGGCTGA

109

sp7 PPT1co3

ATGGCCTTTCTGTGGCTCCTCAGCTGCTGGGCCCTGCTGGGCACCACTTTTGGAGGGCCCCC
AGCACCCCTGCCTCTGGTCATTTGGCATGGCATGGGGGACTCCTGCTGCAATCCCTTATCCA
TGGGGGCCATCAAGAAGATGGTGGAGAAGAAGATCCCTGGAATTTATGTTCTGTCTTTAGAA
ATAGGAAARAACACTGATGGAAGATGTGGAAAATTCCTTCTTCCTCAATGTCAACTCCCAGGT
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AACAACAGTGTGTCAGGCCCTGGCCARAAGACCCCAAATTACAGCAGGGCTACAATGCTATGG
GATTCTCACAGGGAGGCCAATTTCTCAGAGCTGTTGCTCAGAGATGCCCTTCACCCCCCATG
ATCAACCTGATTTCAGTGGGTGGACAACATCAAGGAGTTTTTGGATTACCAAGGTGCCCTGG
GGAGAGCTCTCACATTTGTGATTTTATAAGAAAAACCTTGAATGCTGGGGCCTACTCAAAGG
TGGTCCAGGAGAGGTTAGTGCAGGCTGAGTATTGGCATGACCCCATTAAGGAAGATGTGTAC
AGAAACCACTCCATTTTTTTGGCTGACATCAACCAGGAGAGAGGAATTAATGAATCCTACAA
GAAGAACCTGATGGCCCTCAAGAAGTTTGTGATGGTGAAATTCCTCAATGACTCCATTGTGG
ATCCAGTGGATTCAGAGTGGTTTGGATTCTACAGAAGTGGCCAAGCCAAGGAAACAATACCA
CTTCAAGAGACCAGCCTGTACACCCAGGACAGACTGGGCCTAAAGGAAATGGACAATGCAGG
TCAGCTTGTTTTCTTGGCCACTGAGGGGGACCACCTTCAACTCTCTGAAGAATGGTTTTATG
CCCACATCATACCCTTTCTGGGGTGA

110

sp7 PPT1lco4
ATGGCCTTTTTATGGCTGCTGAGCTGCTGGGCTTTGCTGGGCACCACATTTGGGGGCCCTCC
AGCACCTCTTCCTTTAGTGATCTGGCATGGCATGGGTGACAGCTGCTGCAACCCACTGTCCA
TGGGAGCCATCAAGAAAATGGTGGAGAAGAAAATTCCAGGAATCTATGTCCTATCCCTGGAG
ATTGGGAAGACTCTGATGGAAGATGTGGAGAACTCCTTCTTCCTGAATGTCAATTCCCAAGT
CACCACAGTCTGCCAGGCCCTGGCCAAAGACCCCAAGCTGCAGCAAGGGTACAATGCTATGG
GCTTCTCCCAAGGGGGGCAGTTCTTGAGAGCAGTTGCCCAGAGATGCCCCAGCCCTCCAATG
ATTAATCTGATCTCTGTGGGAGGTCAGCATCAAGGAGTCTTTGGGTTGCCCAGATGTCCAGG
AGAGAGCAGTCACATCTGTGACTTCATCAGGAAAACACTGAATGCTGGGGCATACAGCAAGG
TGGTGCAGGAAAGGCTTGTGCAGGCAGAGTACTGGCATGACCCCATTAAAGAGGATGTGTAC
AGAAACCACAGCATCTTTCTTGCAGACATAAATCAGGAGAGAGGTATCAATGAGTCCTACAA
GAAGAATCTGATGGCCCTAAAGAAATTTGTGATGGTAAAATTCCTCAATGACTCCATAGTGG
ACCCAGTTGACTCTGAGTGGTTTGGATTTTACAGAAGTGGCCAAGCAAAAGAGACCATTCCC
CTTCAAGAGACATCCCTGTACACCCAAGATAGGCTGGGCCTGAAAGAGATGGATAATGCAGG
GCAATTGGTGTTCCTTGCTACAGAAGGAGACCACCTCCAGCTATCTGAAGAGTGGTTCTATG
CCCACATCATCCCTTTTCTAGGGTGA

111

sp7_7-PPT1lcob5
ATGGCCTTTCTGTGGCTGCTGAGCTGCTGGGCCCTGCTGGGGACAACATTTGGAGGCCCCCC
TGCCCCACTTCCCTTGGTGATATGGCATGGCATGGGAGATTCTTGTTGTAACCCACTGTCAA
TGGGGGCCATTAAGAAGATGGTGGAAAAGAAGATCCCTGGAATCTATGTCCTCTCCCTGGAA
ATTGGGAAGACCCTCATGGAGGATGTGGAAAACTCATTCTTCCTCAATGTGAACAGCCAGGT
CACCACTGTTTGTCAGGCATTAGCAAAGGACCCCAAGCTTCAGCAGGGATACAATGCTATGG
GCTTTAGCCAAGGTGGGCAATTCTTGAGAGCAGTGGCACAGAGATGCCCCTCACCTCCCATG
ATCAACCTCATCAGTGTAGGAGGCCAGCACCAGGGGGTTTTTGGGCTCCCCAGATGCCCTGG
TGAATCATCTCACATCTGTGACTTCATCAGAAAAACCTTGAATGCTGGAGCCTACAGTAAAG
TAGTGCAAGAGAGGCTGGTGCAAGCAGAATACTGGCATGATCCCATCAAGGAAGATGTCTAC
AGGAACCATAGCATCTTCCTGGCTGACATCAACCAGGAGAGGGGAATCAATGAGTCCTACAA
GAAAAACCTGATGGCACTGAAGAAGTTTGTGATGGTCAAATTCCTCAATGACTCCATTGTGG
ACCCTGTGGATTCTGAATGGTTTGGATTTTACAGGTCTGGCCAAGCAAAGGAAACCATCCCT
CTTCAGGAAACCAGCCTGTACACACAAGACAGGCTGGGCCTARAGGAAATGGACAATGCTGG
ACAATTGGTGTTTTTGGCTACTGAGGGTGACCACCTCCAGCTCTCAGAAGAATGGTTTTATG
CTCACATCATCCCCTTCCTGGGT TGA

112

sp7 _7-PPT1lcob

ATGGCCTTCCTTTGGCTACTGAGCTGCTGGGCCCTTCTGGGCACCACTTTTGGTGGCCCACC
TGCTCCATTGCCCCTAGTCATTTGGCATGGGATGGGGGACAGCTGCTGCAATCCTTTATCTA
TGGGAGCCATTAAGAAGATGGTGGAGAAAAAGATCCCTGGCATATATGTGTTAAGCCTGGAG
ATTGGAAAGACCCTCATGGAAGATGTTGAGAATTCTTTCTTCCTGAATGTAAACAGCCAAGT
CACCACAGTGTGCCAAGCTCTGGCCAAGGACCCCAAGCTCCAGCAGGGTTATAATGCTATGG
GATTCTCTCAGGGTGGGCAGTTCCTGAGGGCTGTGGCACAGAGATGCCCAAGCCCACCAATG
ATCAACCTCATCAGTGTTGGTGGACAGCATCAGGGAGTGTTTGGCCTGCCCAGATGTCCAGG
TGAGTCCTCTCATATCTGTGACTTTATCAGGAAAACCTTAAATGCAGGGGCCTATTCCAAGG
TGGTGCAGGAGAGACTTGTCCAGGCTGAGTATTGGCATGATCCCATTAAAGAAGATGTCTAT
AGAAACCATTCCATCTTCCTGGCTGATATCAACCAGGAAAGAGGGATCAATGAGAGCTACAA
GAAGAATCTAATGGCACTGAAGAAGTTTGTGATGGTGAAATTCCTCAATGATAGTATTGTGG
ATCCTGTAGACAGTGAGTGGTTTGGCTTCTACAGAAGTGGACAAGCCAAAGAGACCATTCCC
TTACAAGAGACCTCACTCTACACACAGGACAGACTGGGCCTGAAGGAAATGGACAATGCAGG
TCAGCTGGTGTTCCTTGCAACAGAGGGGGATCACCTGCAGCTGTCAGAGGAATGGTTTTATG
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CCCACATCATCCCTTTCCTTGGTTGA

113

sp7_7-PPT1lco7
ATGGCTTTCCTCTGGCTCTTGAGTTGCTGGGCACTGCTGGGCACCACCTTTGGAGGTCCCCC
TGCTCCATTGCCTCTGGTCATCTGGCATGGCATGGGTGACTCCTGTTGCAACCCCTTAAGCA
TGGGGGCCATCAAGAAGATGGTGGAGAAGAAGATTCCTGGAATCTATGTCTTGTCTTTAGAG
ATTGGTAAAACCCTCATGGAAGATGTGGAGAATTCCTTCTTCTTGAATGTGAACTCACAAGT
CACAACAGTCTGCCAGGCCCTGGCAAAGGACCCCAAGCTCCAGCAGGGCTACAATGCCATGG
GCTTCTCCCAGGGTGGGCAATTTCTGAGGGCTGTGGCCCAGAGATGTCCCTCACCCCCCATG
ATCAACTTGATATCAGTTGGAGGCCAGCACCAGGGAGTATTTGGGCTTCCCAGGTGCCCAGG
AGAATCCAGCCATATCTGTGATTTCATTAGAAAGACCCTCAATGCTGGGGCTTACTCCAAGG
TGGTGCAGGAGAGGTTAGTGCAAGCTGAATACTGGCATGATCCCATAAAGGAGGATGTTTAT
AGGAACCACAGCATCTTCCTAGCAGATATTAATCAAGAAAGAGGTATCAATGAGTCCTACAA
GAAAAACCTCATGGCCCTGAAGAAGTTTGTTATGGTCAAGTTTCTCAATGACTCCATTGTGG
ATCCTGTAGACTCTGAATGGTTTGGCTTTTACAGGAGTGGCCAAGCAAAAGAAACCATTCCT
CTGCAGGAAACAAGTCTGTACACTCAGGACAGACTGGGCCTGAAAGAAATGGATAATGCTGG
CCAGTTAGTGTTCCTGGCCACTGAGGGGGACCACCTGCAACTCAGTGAGGAATGGTTCTATG
CTCACATAATTCCCTTCCTTGGT TGA

114

sp7 7-PPT1lco8
ATGGCTTTCCTCTGGCTGCTCTCCTGTTGGGCTCTTCTTGGGACCACATTTGGGGGACCTCC
TGCTCCTCTGCCCCTGGTCATCTGGCATGGAATGGGAGACAGCTGTTGTAACCCACTCAGTA
TGGGAGCCATAAAGAAGATGGTTGAGAAGAAGATTCCTGGCATATATGTACTCAGCTTGGAG
ATTGGGAAGACCTTGATGGAAGATGTGGAGAACTCATTCTTCTTGAATGTCAACAGCCAGGT
CACCACTGTTTGCCAGGCCCTTGCTAAGGACCCCAAACTGCAACAGGGCTACAATGCCATGG
GGTTCTCTCAGGGAGGACAGTTCCTCAGAGCAGTGGCACAGAGGTGCCCCAGCCCACCCATG
ATTAATCTGATCAGTGTTGGAGGGCAGCACCAAGGGGTCTTTGGACTTCCAAGGTGCCCTGG
GGAATCCAGCCATATTTGTGATTTCATCAGAAAGACTCTGAATGCAGGGGCCTATAGTAAAG
TTGTTCAAGAAAGGCTGGTGCAGGCAGAATACTGGCATGATCCCATCAAAGAAGATGTATAC
AGAAACCACAGCATTTTCCTGGCAGATATAAACCAAGAAAGAGGCATTAATGAGTCCTACAA
GAAGAACCTCATGGCCCTGAAGAAATTTGTGATGGTGARAATTTTTGAATGATTCTATAGTGG
ACCCTGTGGATAGTGAGTGGTTTGGTTTCTACAGGAGTGGGCAGGCCAAGGAGACCATTCCC
TTGCAGGAGACCTCCCTGTACACACAGGACAGACTGGGCCTAAAGGARAATGGACAATGCAGG
CCAGCTAGTGTTCCTGGCCACTGAGGGGGACCACCTCCAGCTCTCTGAAGAATGGTTTTATG
CCCATATTATCCCTTTCCTGGGCTGA

115

sp7_7-PPT1lco9
ATGGCCTTCCTCTGGCTGCTGAGCTGTTGGGCACTGCTGGGCACCACCTTTGGGGGCCCTCC
AGCTCCCTTGCCTTTAGTCATTTGGCATGGAATGGGAGACTCCTGCTGCAATCCTCTCTCTA
TGGGAGCCATAAAGAAGATGGTAGAGAAARAAATTCCTGGAATATATGTCCTAAGCCTGGAA
ATTGGGAAGACACTCATGGAAGATGTGGAGAACTCCTTCTTCCTCAATGTGAACAGCCAGGT
GACCACAGTCTGCCAGGCCTTGGCCAAAGACCCTAAGCTTCAGCAAGGCTACAATGCCATGG
GCTTCAGCCAGGGTGGTCAATTCCTGAGAGCAGTGGCCCAGAGATGCCCCTCACCACCTATG
ATTAACCTCATCTCTGTGGGTGGTCAGCACCAAGGTGTGTTTGGTCTCCCTAGGTGCCCAGG
AGAGAGTAGCCATATTTGTGACTTCATCAGGAARACATTGAATGCTGGAGCCTACTCAAAAG
TTGTACAAGAAAGGCTAGTGCAGGCTGAGTACTGGCATGATCCCATCAAGGAAGATGTGTAC
AGAAACCACAGCATCTTTCTGGCTGATATCAATCAGGAGAGGGGGATCAATGAAAGCTACAA
GAAGAACCTGATGGCCCTCAAGAAGTTTGTCATGGTGAAATTCCTCAATGACAGCATTGTTG
ATCCTGTTGATTCTGAATGGTTTGGATTCTACAGGTCTGGACAGGCCAAAGAGACCATCCCT
CTTCAGGAAACCTCCCTTTACACACAGGACAGACTGGGGCTCAAGGAGATGGACAATGCTGG
TCAGCTGGTTTTTCTGGCTACAGAGGGAGACCACCTACAGTTGAGTGAAGAGTGGTTCTATG
CCCACATCATCCCTTTCCTGGGT TGA

116

sp7 7-PPT1lcol0

ATGGCATTCCTCTGGCTACTCTCTTGCTGGGCTCTGCTGGGCACAACTTTTGGGGGCCCACC
AGCTCCCCTCCCCCTGGTCATTTGGCATGGTATGGGAGACTCCTGTTGTAATCCTCTCTCCA
TGGGAGCCATTAAGAAAATGGTGGAGAAGAAAATTCCTGGGATCTATGTGCTCTCTCTAGAG
ATTGGGAAGACCCTGATGGAAGATGTGGAGAACAGCTTTTTCCTTAATGTGAACAGCCAGGT
GACAACTGTCTGTCAAGCATTGGCCAAGGACCCCAAGCTGCAGCAAGGCTACAATGCTATGG
GATTCTCTCAGGGGGGCCAGTTCCTGAGGGCTGTGGCCCAGAGATGCCCATCCCCTCCCATG
ATCAATCTGATATCTGTTGGGGGCCAGCACCAGGGAGTTTTTGGGCTGCCCAGATGCCCTGG
GGAGAGCTCTCACATCTGTGATTTCATCAGGAAAACTCTCAATGCTGGAGCATATAGCAAGG
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TGGTGCAGGAGAGGTTGGTGCAGGCAGAGTACTGGCATGACCCCATCAAGGAGGATGTGTAC
AGAAACCACTCAATTTTCCTGGCAGATATCAACCAAGAGAGGGGCATCAATGAGTCCTACAA
GAAARACCTGATGGCCCTGAAGAAGTTTGTGATGGTGAAGTTTCTGAATGATTCTATTGTGG
ACCCTGTGGATAGTGAGTGGTTTGGCTTTTACAGAAGTGGCCAAGCTAAGGAAACCATTCCC
CTACAAGAAACTTCCCTGTACACCCAGGACAGGTTGGGACTCAAAGAGATGGACAATGCTGG
ACAGCTGGTGTTCCTGGCCACAGAAGGGGACCACCTGCAGCTGAGTGAAGAGTGGTTCTATG
CTCATATCATCCCCTTCCTTGGATGA

117

sp7 PPTl1coll
ATGGCCTTCCTCTGGCTCCTGTCCTGTTGGGCTCTCCTAGGCACCACTTTTGGGGGCCCCCC
TGCCCCTCTTCCCCTGGTCATTTGGCATGGGATGGGTGACTCCTGCTGCAACCCCCTAAGCA
TGGGGGCCATCAAGAAGATGGTGGAGAAGAAGATTCCTGGAATTTATGTCCTTAGCCTGGAA
ATTGGGAAGACCTTAATGGAAGATGTGGAAAACAGCTTTTTCTTAAATGTCAATTCTCAGGT
AACAACAGTGTGCCAAGCCCTGGCCAAGGACCCTAAACTGCAGCAGGGCTACAATGCTATGG
GCTTCAGCCAGGGTGGACAGTTTCTGAGGGCAGTGGCTCAGAGGTGCCCCAGTCCTCCCATG
ATCAATCTCATCTCTGTGGGAGGCCAGCACCAGGGTGTTTTTGGCCTGCCCAGGTGTCCTGG
AGAGTCCTCACATATCTGTGACTTCATCAGGAAGACACTGAATGCAGGGGCCTATAGCAAGG
TGGTGCAAGAGAGACTGGTTCAGGCTGAATACTGGCATGACCCCATCAAGGAAGATGTTTAC
AGGAACCATAGCATCTTCCTTGCTGATATTAATCAAGAGAGGGGCATAAATGAGAGCTACAA
GAAGAATTTAATGGCTCTAAAGAAATTTGTCATGGTGAAGTTCCTGAATGACTCCATTGTGG
ATCCTGTGGACTCTGAGTGGTTTGGGTTCTACAGAAGTGGCCAGGCCAAGGAGACCATCCCC
CTGCAGGAGACAAGCCTGTACACACAGGACAGGCTGGGACTGAAGGAGATGGACAATGCAGG
ACAGCTGGTGTTCCTGGCTACAGAGGGAGACCACCTGCAGCTCTCAGAGGAATGGTTCTATG
CACACATCATTCCCTTTTTAGGGTGA

118

sp7_7-PPT1lcol2
ATGGCCTTCCTGTGGCTCTTGTCCTGTTGGGCATTGCTAGGCACCACTTTTGGGGGACCTCC
TGCCCCTCTTCCTTTGGTTATCTGGCATGGGATGGGTGACTCCTGCTGCAATCCTTTAAGCA
TGGGGGCTATTAAGAAGATGGTGGAGAAAAAAATTCCTGGAATCTATGTGCTTAGCTTAGAA
ATAGGGAAGACATTAATGGAAGATGTGGAAAACAGCTTTTTCTTGAATGTCAACTCACAGGT
GACTACTGTCTGTCAGGCCCTGGCCAAGGACCCCAAGCTGCAGCAAGGTTACAATGCTATGG
GATTCAGCCAGGGTGGTCAGTTTCTGAGGGCTGTGGCACAGAGATGCCCCTCACCTCCCATG
ATCAACCTCATCAGTGTGGGAGGACAGCACCAAGGTGTTTTTGGTCTGCCCAGGTGTCCTGG
AGAGTCCTCACATATCTGTGACTTCATCAGGAAGACTCTGAATGCTGGGGCCTATAGCAAAG
TAGTCCAGGAGAGGTTGGTGCAGGCTGAATACTGGCATGACCCCATTAAAGAAGATGTCTAT
AGGAACCATAGCATATTCCTTGCAGATATCAACCAGGAGAGGGGGATCAATGAGAGCTACAA
GAAAAACTTGATGGCTCTCAAGAAGTTTGTGATGGTAAAGTTCTTAAATGACTCCATTGTGG
ATCCTGTAGACTCAGAGTGGTTTGGGTTCTACAGGTCTGGCCAAGCCAAAGAGACCATTCCT
CTGCAGGAGACCAGCCTGTACACACAGGACAGACTGGGACTGAAGGAGATGGACAATGCTGG
CCAGCTGGTGTTCCTGGCTACAGAGGGAGACCACCTGCAGCTCTCAGAAGAATGGTTCTATG
CTCACATCATTCCCTTTTTAGGGTGA

119

sp7 7-PPT1lcol3
ATGGCTTTCCTGTGGTTACTGAGCTGCTGGGCACTGCTGGGCACCACTTTTGGAGGTCCCCC
TGCTCCTCTGCCTTTGGTGATTTGGCATGGCATGGGTGACTCCTGCTGCAACCCTCTGTCTA
TGGGTGCCATTAAGARAAATGGTGGAAAAGAAGATCCCTGGAATTTATGTCCTGTCTTTGGAG
ATAGGCAAGACTTTGATGGAAGATGTTGAGAATTCCTTTTTCTTAAATGTAAATAGCCAGGT
AACCACAGTTTGTCAGGCACTTGCCAAGGACCCCAAGCTGCAGCAAGGCTACAATGCCATGG
GCTTCTCCCAGGGAGGGCAGTTTCTGAGAGCAGTGGCTCAGAGGTGCCCCAGCCCTCCAATG
ATCAATTTGATCTCAGTGGGGGGCCAGCATCAGGGGGTCTTTGGCCTACCTAGGTGCCCTGG
AGAGAGCTCTCATATCTGTGACTTCATTAGGAAGACATTAAATGCTGGGGCATACAGTAAGG
TGGTGCAGGAGAGATTAGTGCAGGCTGAATACTGGCATGATCCCATCAAGGAAGATGTCTAC
AGGAACCACAGCATTTTCCTGGCAGACATTAACCAAGAGAGGGGGATCAATGAGAGCTACAA
GAAARAACCTGATGGCCCTCAAGAAGTTTGTGATGGTGAAGTTTCTCAATGACAGCATTGTGG
ATCCAGTGGATTCTGAGTGGTTTGGGTTCTACAGAAGTGGCCAGGCCAAAGAAACCATCCCA
TTGCAGGAAACCAGTTTGTACACTCAGGACAGGTTGGGCCTGAAGGAGATGGACAATGCTGG
CCAACTGGTGTTCTTGGCCACTGAGGGGGACCACCTACAGCTGAGTGAGGAATGGTTCTATG
CCCACATCATCCCTTTTCTGGGCTGA

120

PPT1lcol4
ATGGCCTTCTTGTGGTTGCTCTCCTGCTGGGCCCTCTTGGGCACAACCTTTGGGGGACCCCC
AGCTCCACTCCCCCTGGTGATCTGGCATGGCATGGGAGATAGCTGTTGCAACCCATTATCCA
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TGGGGGCCATTAAGAAGATGGTGGAGAAGAAAATCCCTGGCATTTATGTCCTTAGCCTGGAA
ATTGGAAAGACCTTAATGGAGGATGTGGAAAACTCCTTCTTCCTCAATGTCAACTCCCAAGT
CACCACAGTGTGTCAAGCCCTTGCCAAGGACCCCAAGTTGCAACAGGGCTATAATGCTATGG
GCTTCTCTCAGGGAGGCCAGTTTCTGAGGGCTGTGGCCCAGAGGTGCCCCTCCCCACCTATG
ATCAATCTTATCTCTGTGGGTGGACAACACCAAGGTGTCTTTGGGCTGCCCAGGTGCCCTGG
GGAGTCCAGCCACATTTGTGACTTCATCAGGAAGACACTAAATGCTGGTGCCTACTCCAAAG
TTGTCCAGGAGAGACTGGTGCAAGCAGAATACTGGCATGACCCTATTAAAGAGGATGTCTAC
AGGAACCACAGCATCTTTCTGGCAGACATCAACCAGGAGAGAGGGATCAATGAATCCTACAA
GAAGAACCTCATGGCCCTGAAGAAATTTGTGATGGTTAAGTTTCTCAATGACTCCATTGTGG
ACCCTGTGGATTCTGAATGGTTTGGATTTTACAGAAGTGGCCAGGCCAAGGAAACCATCCCT
CTGCAGGAGACATCCCTGTACACACAGGACAGACTGGGCCTGAAGGAGATGGACAATGCTGG
GCAGCTAGTGTTCCTGGCTACTGAGGGGGATCATCTTCAGTTGTCTGAAGAATGGTTCTATG
CCCACATCATTCCCTTCCTGGGCTGA

121

sp7_7-PPT1col5
ATGGCCTTTCTCTGGTTGCTTTCCTGTTGGGCCCTCTTGGGGACAACCTTTGGGGGGCCCCC
AGCTCCTCTTCCCCTGGTGATCTGGCATGGCATGGGAGACTCCTGTTGCAACCCATTAAGCA
TGGGGGCTATTAAGAAAATGGTGGAGAAGAAAATCCCTGGAATTTATGTCCTCTCTCTGGAG
ATAGGCAARAACCTTAATGGAAGATGTGGAGAACTCCTTCTTCCTCAATGTCAACTCCCAAGT
CACCACTGTATGTCAAGCTCTGGCAAAGGACCCCAAATTGCAACAGGGATATAATGCCATGG
GATTCTCCCAGGGTGGCCAGTTCCTGAGGGCTGTGGCACAGAGATGCCCCTCCCCACCTATG
ATCAATCTCATCTCTGTGGGTGGACAACATCAAGGTGTTTTTGGGCTGCCCAGATGCCCTGG
GGAGTCCTCTCACATTTGTGACTTCATCAGGAAGACCCTCAATGCTGGAGCCTACTCTARAAG
TTGTTCAGGAAAGGCTGGTCCAAGCAGAATACTGGCATGACCCTATAAAAGAGGATGTTTAC
AGGAACCACAGTATCTTCTTGGCAGACATCAACCAGGAGAGGGGCATCAATGAGTCCTACAA
GAAARAACCTCATGGCACTCAAGAAATTTGTGATGGTCAAATTCCTGAATGACTCCATTGTGG
ACCCTGTGGATTCTGAGTGGTTTGGATTCTACAGAAGTGGCCAGGCAAAGGAAACCATCCCT
CTGCAGGAGACAAGTCTGTACACCCAGGATAGGTTGGGTCTGAAGGAAATGGATAATGCTGG
GCAGCTAGTCTTCCTGGCCACAGAAGGGGACCACCTGCAGCTTTCTGAAGAGTGGTTCTATG
CTCACATCATTCCCTTTCTGGGCTGA

122

sp7 _7-PPT1lcolé
ATGGCCTTTCTCTGGCTCTTGTCTTGCTGGGCTCTGCTGGGCACCACCTTTGGTGGCCCCCC
TGCTCCTCTGCCCCTGGTCATCTGGCATGGGATGGGAGACAGCTGCTGTAACCCTTTATCAA
TGGGAGCCATCAAGAAAATGGTGGAGAAGAAGATCCCTGGGATATATGTTCTTAGCTTGGAA
ATTGGCAAGACTCTCATGGAAGATGTTGAAAACAGCTTCTTCCTGAATGTCAATAGCCAAGT
GACCACAGTGTGCCAGGCATTGGCTAAAGACCCCAAGTTGCAGCAAGGCTACAATGCCATGG
GCTTTTCCCAGGGTGGTCAGTTCCTGAGGGCAGTGGCTCAGAGGTGCCCTTCACCACCTATG
ATAAACCTCATCTCTGTGGGAGGGCAACACCAAGGAGTATTTGGACTACCCAGGTGCCCTGG
GGAGTCCTCCCATATTTGTGACTTTATCAGGAAGACACTGAATGCAGGAGCCTACAGCAAGG
TGGTTCAGGAGAGACTTGTGCAGGCAGAGTACTGGCATGATCCCATTAAGGAAGATGTGTAC
AGAAACCATAGTATTTTCCTGGCAGACATCAATCAGGAGAGGGGCATCAATGAGAGCTACAA
GAAARAATCTGATGGCCCTAAAGAAGTTTGTCATGGTCAAGTTCCTGAATGATTCTATAGTGG
ACCCTGTGGATTCAGAGTGGTTTGGTTTTTACAGATCAGGGCAAGCCAAGGAAACCATCCCA
CTGCAGGAAACAAGCCTGTACACTCAAGACAGGTTAGGCCTAAAAGAGATGGACAATGCTGG
CCAGCTTGTGTTCTTGGCAACAGAGGGGGATCATTTACAGTTATCTGAGGAATGGTTCTATG
CCCACATCATCCCCTTCCTTGGTTGA

123

sp7_7-PPT1lcol7

ATGGCATTTCTGTGGTTGCTCAGCTGTTGGGCCCTCCTTGGAACCACCTTTGGAGGGCCCCC
TGCCCCTCTCCCTTTGGTTATTTGGCATGGCATGGGGGACTCATGCTGTAACCCTTTGAGCA
TGGGGGCCATTAAGAARATGGTGGAGAAGAAGATCCCAGGTATTTATGTCTTGTCTCTAGAA
ATAGGGAAGACTCTGATGGAAGATGTGGAGAATAGCTTCTTCTTAAATGTGAATTCACAGGT
TACCACTGTGTGCCAGGCCCTGGCCAAAGACCCCAAGTTACAGCAGGGATACAATGCTATGG
GATTTTCTCAGGGTGGTCAGTTCCTGAGGGCAGTGGCCCAGAGATGCCCAAGCCCTCCAATG
ATTAACCTCATTAGTGTGGGAGGGCAGCATCAAGGGGTATTTGGCCTGCCCAGGTGCCCTGG
AGAGTCCTCTCATATCTGTGACTTTATCAGGAAGACTTTAAATGCTGGGGCCTACAGCAAGG
TGGTCCAGGAGAGGCTGGTGCAAGCAGAGTATTGGCATGATCCCATAAAGGAGGATGTGTAT
AGGAACCACTCCATCTTCCTGGCAGACATCAACCAGGAGAGGGGGATCAATGAGTCTTACAA
GAAAAATTTAATGGCCCTGAAGAAGTTTGTGATGGTGAAGTTCCTCAATGATTCTATTGTGG
ACCCTGTGGATTCTGAGTGGTTTGGCTTTTACAGGAGTGGCCAGGCCAAGGAAACCATCCCT
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CTGCAGGAAACTTCTCTATACACACAGGATAGGCTGGGCCTGAAAGAGATGGACAATGCAGG
GCAGCTGGTGTTTCTTGCCACTGAGGGTGACCACCTTCAGCTATCTGAGGAATGGTTTTATG
CTCACATCATCCCCTTCCTGGGGTGA

124

sp7 PPT1colS8
ATGGCTTTCCTGTGGCTGCTTAGCTGCTGGGCCCTTCTTGGGACCACCTTTGGGGGTCCACC
AGCTCCTCTGCCCTTGGTCATCTGGCATGGGATGGGGGACTCTTGTTGTAACCCTCTTAGCA
TGGGAGCCATTAAGAAGATGGTGGAGAAGAAAATACCTGGCATATATGTCCTGAGCCTGGAG
ATTGGCAAGACCCTGATGGAGGATGTGGAGAACAGCTTCTTCCTGAATGTCAATTCCCAGGT
GACCACAGTGTGTCAGGCCCTGGCCAAGGACCCCAAGTTGCAGCAAGGCTACAATGCTATGG
GCTTTTCACAAGGTGGGCAGTTCCTGAGAGCAGTGGCACAGAGATGTCCTTCACCTCCAATG
ATCAACCTTATCTCAGTGGGAGGCCAACACCAGGGTGTTTTTGGGTTGCCCAGGTGTCCTGG
TGAGAGCAGCCATATCTGTGACTTTATCAGGAAGACACTGAATGCAGGGGCCTACAGCAAGG
TTGTTCAAGAGAGGCTGGTGCAGGCTGAGTATTGGCATGATCCCATTAAGGAGGATGTGTAT
AGGAACCACTCCATCTTTTTGGCAGACATCAATCAGGAGAGGGGCATCAATGAGTCCTACAA
GAAGAACCTGATGGCCCTCAAGAAGTTTGTGATGGTCAAGTTTCTGAATGATTCTATTGTGG
ATCCAGTGGACTCTGAATGGTTTGGGTTCTACAGATCTGGCCAGGCCAAGGAGACCATCCCA
CTTCAAGAGACCAGCCTGTATACCCAGGACAGATTAGGCCTGAAGGAGATGGACAATGCTGG
CCAGCTTGTCTTCCTGGCTACAGAGGGGGACCACCTCCAGCTGAGTGAAGAGTGGTTTTATG
CCCACATCATACCCTTCCTGGGTTGA

125

sp7 PPT1col9
ATGGCCTTCCTGTGGCTGCTCTCCTGCTGGGCCCTGCTGGGCACCACCTTTGGAGGCCCCCC
AGCCCCTCTGCCCCTGGTCATCTGGCATGGCATGGGAGACAGCTGCTGCAACCCTCTCTCCA
TGGGAGCCATCAAGAAGATGGTGGAGAAGAAGATCCCTGGAATCTATGTCCTCAGCCTGGAG
ATTGGGAAGACCCTGATGGAGGATGTGGAGAACTCCTTCTTCCTGAATGTGAACAGCCAGGT
GACCACAGTGTGCCAGGCCCTGGCCAAGGACCCCAAGCTGCAGCAGGGCTACAATGCCATGG
GCTTCTCCCAGGGAGGCCAGTTCCTGAGGGCTGTGGCCCAGAGATGCCCCTCACCTCCCATG
ATCAACCTCATCTCTGTGGGAGGCCAGCACCAAGGGGTCTTTGGCCTGCCCAGGTGTCCTGG
GGAGAGCAGCCACATCTGTGACTTCATCAGGAAGACCCTGAATGCTGGTGCCTACAGCAAGG
TGGTGCAGGAGAGGCTGGTGCAGGCTGAATACTGGCATGACCCCATCAAGGAGGATGTGTAC
AGGAACCACAGCATCTTCCTGGCAGACATCAACCAGGAGAGAGGCATCAATGAGAGCTACAA
GAAGAACCTGATGGCCCTGAAGAAGTTTGTGATGGTGAAGTTCCTCAATGACTCCATTGTGG
ACCCTGTGGACTCTGAGTGGTTTGGCTTCTACAGGAGTGGCCAGGCCAAGGAGACCATCCCC
CTGCAGGAGACCAGCCTGTACACACAGGACAGACTGGGACTGAAGGAGATGGACAATGCTGG
GCAGCTGGTGTTCCTGGCCACAGAGGGAGACCACCTGCAGCTCTCAGAGGAGTGGTTTTATG
CCCACATCATCCCCTTCCTGGGCTGA

126

SPSPARC S-PPTlcol
ATGAGGGCCTGGATCTTTTTTCTGCTTTGCCTGGCAGGAAGGGCCCTAGCAGGACCTCCTGC
CCCCTTGCCTCTGGTGATCTGGCATGGCATGGGAGACAGCTGTTGCAACCCCCTCAGCATGG
GTGCCATTAAGAAGATGGTAGAGAAGAAGATACCTGGTATCTATGTGCTCTCCCTAGAGATT
GGGAAAACTTTGATGGAGGATGTGGAAAATTCCTTCTTCCTGAATGTCAATTCCCAGGTCAC
CACAGTGTGCCAGGCTCTGGCAAAGGACCCAAAGCTACAGCAGGGCTATAATGCCATGGGCT
TCAGCCAGGGTGGCCAATTCTTGAGGGCAGTGGCTCAGAGGTGTCCATCACCCCCCATGATT
AATCTAATATCTGTGGGTGGCCAACACCAAGGTGTCTTTGGTCTCCCCAGGTGTCCTGGGGA
GTCCTCACACATATGTGACTTCATCAGGAAGACTCTAAATGCAGGGGCTTATAGCAAGGTGG
TTCAAGAAAGGCTGGTTCAAGCTGAGTATTGGCATGACCCCATCAAGGAAGATGTGTACAGA
AACCACTCAATTTTCCTGGCTGACATCAACCAGGAGAGGGGTATCAATGAGAGTTACAAGAA
GAACCTCATGGCACTGAAGARAATTTGTGATGGTGAAATTCCTTAATGACTCCATTGTGGATC
CTGTGGACTCAGAATGGTTTGGCTTCTACAGGAGTGGCCAAGCCAAAGAGACCATCCCCCTG
CAGGAGACTAGCCTGTACACCCAGGACAGGCTTGGTCTGAAGGAAATGGACAATGCTGGGCA
GCTGGTCTTTCTGGCCACAGAAGGGGACCACCTTCAATTATCAGAGGAGTGGTTCTATGCCC
ACATCATACCTTTCCTGGGCTGA

127

spSPARC S-PPT1lco2

ATGAGGGCCTGGATCTTCTTCCTTCTTTGCTTGGCTGGCAGAGCTT TGGCAGGGCCCCCTGE
CCCTCTTCCCTTGGTCATATGGCATGGGATGGGAGATTCCTGCTGCAACCCTCTGTCCATGG
GAGCCATTAAGAAGATGGTGGAAAAGAAGATCCCTGGAATTTATGTCCTAAGCCTGGAAATT
GGGAAAACACTCATGGAAGATGTTGAAAATTCCTTCTTCCTCAATGTCAATAGTCAGGTAAC
TACAGTTTGTCAGGCTCTGGCAAAGGACCCCAAGCTGCAGCAGGGCTACAATGCCATGGGCT
TCTCTCAGGGAGGACAATTCTTAAGGGCAGTAGCTCAGAGATGCCCATCTCCTCCAATGATC
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AACCTCATCTCTGTTGGAGGGCAGCACCAAGGGGTTTTTGGCCTCCCCAGATGTCCTGGAGA
GAGCAGCCATATCTGTGACTTCATCAGGAAGACTCTAAATGCTGGAGCCTACAGTAAGGTTG
TACAGGAGAGGCTTGTTCAGGCTGAGTACTGGCATGACCCCATTAAGGAGGATGTGTATAGG
AATCATAGCATATTCTTGGCTGATATAAACCAAGAAAGGGGAATCAATGAAAGCTACAAGAA
GAACCTCATGGCCCTAAAGAAGTTTGTGATGGTGAAGTTTCTCAATGACTCCATTGTTGACC
CTGTGGACTCTGAATGGTTTGGCTTCTACAGGTCTGGCCAAGCCAAGGAGACAATTCCTCTC
CAGGAGACTTCTCTGTACACACAAGATAGGCTGGGACTAAAGGAAATGGACAATGCAGGTCA
GCTGGTGTTCTTGGCCACAGAGGGGGACCACCTGCAGCTTTCTGAGGAGTGGTTCTATGCCC
ATATTATACCCTTTCTTGGTTGA

128

SpSPARC_S-PPT1co3
ATGAGAGCCTGGATCTTCTTCCTGCTTTGCCTTGCAGGCAGAGCCTTAGCAGGTCCCCCAGC
TCCTCTCCCTCTTGTCATCTGGCATGGAATGGGTGACAGCTGCTGCAATCCATTATCCATGG
GAGCCATTAAGAAGATGGTGGAGAAGAAGATCCCAGGCATCTATGTATTGTCTTTGGAAATT
GGGAAGACACTGATGGAGGATGTGGAGAACTCCTTCTTCTTAAATGTCAACTCACAGGTTAC
CACAGTGTGCCAAGCCCTGGCCAAGGACCCCAAGCTGCAACAGGGTTACAATGCTATGGGGT
TCTCTCAAGGTGGCCAGTTCCTCAGGGCTGTGGCACAGAGGTGTCCCTCACCACCTATGATT
AATCTCATCAGTGTTGGAGGACAGCATCAAGGTGTCTTTGGCCTCCCAAGATGTCCAGGGGA
AAGTTCTCACATCTGTGATTTCATAAGGAAGACCCTCAATGCTGGAGCTTACAGTARAAGTGG
TCCAGGAGAGGCTGGTCCAGGCTGAATACTGGCATGACCCAATCAAGGAGGATGTTTATAGA
AATCATTCCATCTTCCTGGCAGACATCAACCAGGAGAGGGGCATCAATGAGAGCTACAAGAA
AAATCTCATGGCCCTGAAGAAGTTTGTGATGGTGAAATTTCTAAATGATAGTATTGTGGACC
CTGTAGACTCTGAGTGGTTTGGCTTCTACAGGAGTGGGCAGGCCAAGGAAACCATCCCTCTG
CAGGAAACTAGCCTTTACACACAGGACAGGTTGGGCTTGAAGGAAATGGATAATGCTGGGCA
GCTTGTCTTCCTTGCCACAGAGGGGGACCACTTGCAGCTCAGTGAGGAGTGGTTTTATGCCC
ACATCATCCCCTTCCTTGGCTGA

129

SpPSPARC _PPT1co20
ATGAGGGCCTGGATATTCTTCCTGCTTTGTCTAGCTGGAAGAGCTCTGGCAGGGCCCCCAGC
ACCCCTGCCTCTGGTCATCTGGCATGGGATGGGAGATTCCTGCTGCAACCCTCTCAGCATGG
GGGCCATTAAGAAAATGGTGGAGAAGAAGATCCCTGGCATTTATGTCTTGTCCTTGGAGATA
GGCAAAACACTAATGGAAGATGTGGAGAACAGCTTCTTCTTAAATGTGAACAGCCAGGTCAC
CACAGTATGTCAGGCCTTGGCCAAGGACCCCAAGCTCCAGCAGGGCTACAATGCCATGGGTT
TTTCTCAGGGAGGTCAGTTCCTCAGGGCTGTGGCTCAGAGATGCCCCTCACCACCTATGATC
AATCTGATCTCTGTGGGAGGGCAGCATCAAGGTGTCTTTGGTCTTCCTAGGTGCCCTGGGGA
GTCATCCCACATCTGTGACTTCATCAGGAAAACTTTAAATGCTGGAGCCTACAGCAAGGTTG
TCCAAGAGAGGCTTGTCCAAGCAGAGTACTGGCATGATCCCATCAAAGAGGATGTTTACAGA
AACCACAGCATCTTCCTGGCAGACATCAATCAAGAGAGGGGCATTAATGAGTCCTACAAGAA
AAACCTCATGGCCCTAAAGAAATTTGTGATGGTGAAATTCTTGAATGACTCCATTGTTGACC
CTGTAGACTCTGAGTGGTTTGGCTTCTATAGATCAGGCCAGGCCAAGGAAACCATTCCTCTC
CAAGAAACCTCCCTGTACACACAAGATAGGCTGGGGTTGAAAGAGATGGATAATGCTGGGCA
ACTGGTGTTCTTGGCCACTGAGGGTGACCATTTACAGCTTTCAGAGGAATGGTTCTATGCCC
ACATCATACCCTTTCTTGGATGA

130

SPSPARC S-PPT1cob
ATGAGAGCCTGGATCTTCTTTCTCCTTTGCCTTGCTGGAAGAGCTTTGGCAGGGCCTCCAGC
CCCCTTACCTTTGGTCATATGGCATGGAATGGGAGACAGTTGTTGCAACCCCCTCTCTATGG
GTGCTATTAAGAAARATGGTGGAGAAGAAGATACCTGGCATTTATGTCCTCTCCCTGGAAATA
GGCAAAACACTGATGGAAGATGTAGAAAACAGCTTTTTCCTCAATGTCAATTCCCAGGTAAC
AACTGTGTGCCAGGCCCTGGCCAAGGATCCCAAATTGCAGCAAGGTTATAATGCAATGGGAT
TCTCCCAAGGAGGCCAATTTCTGAGGGCTGTGGCCCAGAGGTGTCCATCTCCTCCCATGATC
AACCTCATCAGTGTGGGGGGGCAGCACCAAGGAGTTTTTGGACTTCCAAGGTGCCCTGGGGA
ATCCAGCCACATTTGTGACTTCATTAGAAAGACACTCAATGCTGGTGCTTATTCCAAAGTTG
TTCAGGAGAGGCTTGTGCAGGCTGAGTATTGGCATGACCCCATCAAGGAGGATGTGTACAGG
AATCATTCAATCTTCTTGGCTGACATCAACCAGGAGAGAGGCATCAATGAGAGCTACAAGAA
AAACCTCATGGCCTTAAAGAAGTTTGTGATGGTGAAGTTCCTAAATGATAGCATAGTTGACC
CAGTGGATTCTGAGTGGTTTGGTTTCTATAGGAGTGGCCAAGCCAAGGAGACCATTCCCCTG
CAGGAGACCTCCCTGTACACCCAGGACAGGCTTGGTCTCAAGGAGATGGACAATGCAGGACA
GCTAGTTTTCTTGGCCACTGAGGGGGATCACCTCCAACTCAGTGAAGAATGGTTCTATGCAC
ACATCATCCCCTTCTTGGGCTGA
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131

SPSPARC_S-PPT1co6
ATGAGGGCCTGGATCTTCTTCCTCCTGTGCCTGGCAGGGAGAGCCTTGGCTGGGCCCCCAGC
ACCCCTTCCTTTGGTGATATGGCATGGCATGGGTGATAGCTGTTGCAACCCCCTGAGCATGG
GGGCCATCAAGAAAATGGTGGAGAARAAGATTCCAGGCATATATGTGCTCTCCCTGGAGATT
GGAAAAACCCTCATGGAAGATGTGGAGAACAGCTTCTTCTTAAATGTGAATAGTCAAGTTAC
CACAGTGTGCCAGGCACTGGCCAAGGACCCCAAGCTCCAACAGGGGTACAATGCCATGGGCT
TCTCTCAGGGAGGGCAGTTTCTCAGAGCAGTGGCCCAGAGATGCCCTTCACCCCCCATGATC
AATCTCATTTCTGTTGGAGGGCAACACCAGGGGGTATTTGGTCTACCCAGGTGCCCAGGTGA
ATCCAGCCACATCTGTGACTTCATCAGGAAGACACTGAATGCAGGAGCCTACAGCAAAGTGG
TGCAAGAGAGGCTGGTGCAGGCAGAGTACTGGCATGACCCCATCAAGGAGGATGTCTACAGA
AACCATTCCATCTTCCTGGCAGACATCAACCAGGAAAGAGGAATCAATGAGTCCTACAAGAA
GAACTTGATGGCCCTCAAGAAGTTTGTGATGGTGAAATTCCTGAATGATTCCATTGTTGACC
CTGTGGATTCTGAGTGGTTTGGATTTTACAGAAGTGGCCAGGCCAAGGAAACAATTCCACTA
CAAGAGACCTCCCTCTACACCCAGGACAGGCTGGGCCTCAAAGAAATGGACAATGCTGGCCA
GCTGGTGTTTCTGGCTACAGAGGGAGACCATCTGCAGCTGTCAGAGGAGTGGTTCTATGCTC
ACATCATACCTTTCTTAGGATGA

132

SpSPARC_S-PPT1lco7
ATGAGAGCCTGGATCTTCTTCCTCTTGTGTCTGGCTGGGAGGGCCTTGGCTGGCCCTCCTGC
TCCCCTGCCTTTGGTTATCTGGCATGGAATGGGTGACAGCTGTTGCAACCCCTTAAGCATGG
GAGCTATTAAGAAAATGGTTGAGAAGAAGATCCCTGGGATCTATGTCCTGAGCTTGGAAATT
GGGAAGACACTCATGGAAGATGTGGAGAACTCCTTCTTCCTGAATGTGAATAGCCAAGTGAC
TACAGTGTGTCAAGCCTTGGCCAAGGACCCCAAGCTGCAGCAGGGCTACAATGCCATGGGCT
TCTCCCAGGGAGGACAGTTTCTGAGAGCAGTAGCTCAGAGGTGCCCTTCACCTCCCATGATC
AACCTCATCAGTGTGGGGGGCCAGCACCAGGGAGTGTTTGGGCTGCCCAGGTGCCCTGGGGA
GTCATCTCACATCTGTGACTTCATCAGGAAAACCCTCAATGCTGGGGCCTACAGCAAGGTGG
TCCAGGAGAGACTGGTGCAGGCAGAGTATTGGCATGACCCCATCAAGGAGGATGTCTATAGG
AACCACAGCATTTTCTTAGCTGACATCAATCAAGAGAGAGGCATCAATGAGTCCTACAAGAA
GAACCTGATGGCCCTGAAGAAGTTTGTGATGGTGAAGTTCCTCAATGATTCTATTGTGGATC
CTGTGGACTCAGAGTGGTTTGGCTTTTACAGATCTGGGCAARGCAAAGGAGACCATTCCCCTG
CAGGAAACATCCCTGTACACCCAGGATAGGCTGGGTCTGARAGAGATGGACAATGCTGGCCA
GCTTGTTTTCCTGGCTACAGAAGGGGACCATTTACAGCTATCTGAAGAATGGTTTTATGCTC
ACATTATCCCTTTCCTTGGATGA

133

SPSPARC _S-PPT1co8
ATGAGGGCCTGGATCTTCTTTCTGTTGTGTTTGGCAGGAAGGGCCTTGGCTGGGCCCCCTGC
ACCTCTGCCCCTGGTCATTTGGCATGGCATGGGTGACTCCTGTTGCAATCCCCTGAGCATGG
GGGCCATCAAGAAGATGGTGGAGAAGAAGATCCCAGGAATCTATGTTCTGTCCTTAGAAATT
GGGAAGACTCTGATGGAAGATGTGGAAAACAGCTTCTTCCTGAATGTGAATTCCCAGGTGAC
CACAGTCTGCCAGGCTCTGGCTAAGGACCCCAAACTCCAGCAGGGCTACAATGCTATGGGAT
TCTCCCAGGGTGGGCAGTTCCTCAGAGCAGTGGCTCAGAGATGCCCATCACCCCCAATGATC
AACCTCATCTCTGTTGGTGGTCAGCATCAAGGTGTCTTTGGACTCCCCAGGTGCCCTGGGGA
GTCCTCTCACATCTGTGACTTTATCAGAAAAACCTTAAATGCTGGGGCCTACAGCAAGGTGG
TCCAGGAAAGGCTGGTCCAGGCTGAGTACTGGCATGATCCCATCAAGGAAGATGTGTACAGG
AACCACTCCATTTTTCTGGCTGACATAAACCAAGAGAGGGGCATCAATGAGTCATATAAGAA
AAACCTGATGGCTCTGAAAAAGTTTGTCATGGTTAAATTCCTCAATGACTCTATTGTGGACC
CTGTTGACTCTGAGTGGTTTGGCTTCTACAGGTCAGGCCAAGCTAAAGAGACCATCCCCCTG
CAGGAGACATCCCTGTACACACAGGACAGGTTAGGACTGAAGGAGATGGACAATGCTGGACA
GCTGGTGTTCCTGGCCACAGAGGGTGACCACCTACAGTTGTCAGAAGAATGGTTCTATGCTC
ACATCATACCCTTCCTTGGTTGA

134

SpSPARC_S-PPT1co9

ATGAGGGCCTGGATCTTCTTTCTCCTGTGCCTGGCTGGAAGGGCCTTGGCAGGCCCACCTGC
TCCCCTCCCCTTGGTGATATGGCATGGCATGGGAGATAGCTGTTGTAATCCCCTCTCCATGG
GTGCCATTAAGAAGATGGTGGAAAAGAAGATTCCTGGAATCTATGTGCTGTCCCTGGAGATA
GGGAAGACTCTGATGGAAGATGTGGAAAATTCCTTCTTCTTGAATGTCAACTCCCAGGTGAC
AACTGTATGCCAGGCCTTGGCAAAGGACCCCAAGCTGCAGCAGGGATACAATGCCATGGGAT
TCAGCCAAGGTGGACAGTTTCTGAGAGCAGTAGCCCAGAGATGCCCAAGTCCCCCCATGATC
AACCTCATCTCTGTGGGTGGACAGCACCAGGGAGTGTTTGGCCTGCCCAGATGTCCAGGGGA
GAGCAGCCACATTTGTGACTTCATCAGGAAAACACTGAATGCTGGGGCCTACAGCAAGGTGG
TGCAGGAGAGGCTAGTGCAGGCAGAGTACTGGCATGACCCAATCAAAGAGGATGTTTATAGG

88




WO 2024/196947 PCT/US2024/020571

AACCACAGTATCTTTTTGGCAGATATTAACCAGGAAAGAGGCATCAATGAGTCCTACAAGAA
GAACCTAATGGCCTTGAAGAAATTTGTCATGGTGAAGTTCCTCAATGATTCCATTGTGGATC
CTGTTGACTCAGAATGGTTTGGATTTTATAGATCAGGCCAGGCCAAAGAAACCATACCACTG
CAGGAAACATCCCTCTACACTCAAGATAGGCTGGGGCTGAAGGAAATGGATAATGCTGGGCA
GCTGGTATTCCTGGCTACTGAAGGGGATCACCTCCAGCTAAGTGAGGAGTGGTTCTATGCTC
ACATCATCCCATTTCTTGGCTGA

135

SpPSPARC _S-PPT1col0
ATGAGGGCCTGGATATTCTTTCTCCTCTGTCTGGCTGGGAGAGCCTTGGCAGGACCCCCTGC
CCCTTTGCCCCTGGTCATTTGGCATGGGATGGGTGACAGCTGCTGCAATCCCCTAAGCATGG
GAGCCATCAAGAAGATGGTGGAAAAGAAGATTCCTGGCATTTATGTCCTCTCCCTGGAGATT
GGGAAGACCCTGATGGAGGATGTGGAGAACAGCTTCTTCCTGAATGTGAACTCCCAGGTTAC
AACAGTTTGCCAGGCCTTAGCCAAGGACCCTAAACTCCAGCAAGGCTACAATGCAATGGGCT
TCTCTCAGGGTGGGCAGTTTCTGAGGGCTGTGGCACAGAGGTGCCCCAGTCCTCCCATGATC
AACCTCATCTCAGTGGGAGGCCAGCACCAGGGTGTTTTTGGGTTGCCAAGATGTCCTGGAGA
GAGCTCTCATATCTGTGACTTCATCAGGAAGACACTGAATGCTGGGGCTTATAGCAAGGTGG
TACAGGAGAGGCTGGTGCAGGCTGAGTACTGGCATGACCCCATCAAGGAAGATGTGTACAGG
AACCATTCAATCTTCTTGGCAGATATTAACCAGGAGAGGGGCATCAATGAAAGCTACAAGAA
GAACCTGATGGCCTTGAAGAAATTTGTCATGGTAAAGTTTCTGAATGACTCCATTGTGGATC
CTGTAGACTCTGAGTGGTTTGGCTTTTACAGAAGTGGCCAAGCCAAGGAAACCATCCCCCTG
CAGGAGACATCTCTGTACACTCAGGACAGGTTGGGACTGAAGGAGATGGACAATGCAGGACA
GCTGGTCTTTCTGGCCACAGAGGGAGACCACCTGCAGCTCTCAGAAGAGTGGTTTTATGCCC
ACATCATTCCCTTCTTAGGGTGA

136

SpPSPARC S-PPTl1coll
ATGAGAGCCTGGATATTCTTTCTCCTCTGTCTTGCTGGAAGAGCCCTGGCTGGACCCCCTGC
ACCTCTGCCCCTTGTTATATGGCATGGGATGGGAGACAGCTGCTGCAATCCCCTCAGCATGG
GTGCCATCAAGAAGATGGTGGAGAAAAAAATTCCTGGAATTTATGTCCTCAGCTTGGAGATA
GGGAAGACACTTATGGAAGATGTGGAAAACAGTTTCTTCCTGAATGTGAACTCCCAGGTGAC
CACTGTGTGCCAGGCACTGGCCAAAGACCCTAAGCTGCAGCAAGGCTACAATGCTATGGGCT
TCAGCCAGGGGGGTCAGTTTCTGAGAGCAGTGGCTCAGAGATGCCCCTCACCTCCCATGATC
AACCTGATCTCTGTGGGAGGCCAGCACCAAGGGGTTTTTGGGCTACCAAGGTGTCCTGGAGA
GTCTTCACATATCTGTGACTTCATCAGAAAGACCTTAAATGCAGGGGCCTATAGCAAAGTGG
TTCAGGAGAGGCTTGTTCAGGCTGAATACTGGCATGACCCCATCAAAGAGGATGTCTACAGG
AACCATTCAATCTTCTTAGCTGACATCAATCAGGAGAGGGGGATAAATGAAAGCTACAAGAA
AAATCTCATGGCCCTGAAGAAGTTTGTCATGGTGAAGTTTCTCAATGATTCCATTGTGGATC
CAGTGGATTCAGAGTGGTTTGGCTTTTACAGGTCAGGCCAAGCTAAAGAGACCATCCCCCTC
CAGGAGACCTCCCTCTACACACAGGACAGACTGGGATTGAAAGAGATGGACAATGCTGGGCA
GCTAGTTTTTTTGGCCACAGAGGGAGACCACCTGCAGCTCAGTGAGGAATGGTTTTATGCTC
ACATCATTCCCTTCCTTGGTTGA

137

SpSPARC_S-PPT1col2
ATGAGAGCCTGGATCTTCTTTCTTCTGTGCCTTGCTGGGAGGGCCCTTGCTGGGCCACCTGC
TCCCCTGCCCCTTGTCATCTGGCATGGGATGGGAGACAGCTGCTGCAACCCCCTGTCCATGG
GGGCCATCAAGAAGATGGTGGAGAAGAAAATACCTGGAATATATGTCCTCTCTCTGGAGATT
GGCAAGACACTGATGGAAGATGTGGAGAATTCATTTTTCCTGAATGTCAACTCCCAAGTGAC
CACAGTGTGCCAGGCCTTAGCCAAGGACCCCAAGCTTCAGCAGGGCTACAATGCAATGGGAT
TCAGCCAGGGAGGGCAATTTCTGAGAGCAGTTGCTCAGAGATGCCCATCTCCACCTATGATC
AATTTGATCTCTGTGGGTGGACAGCATCAAGGTGTGTTTGGGCTACCCAGATGCCCTGGGGA
GTCTAGCCACATCTGTGACTTCATCAGGAAGACTCTGAATGCTGGAGCCTACTCAAAGGTGG
TGCAGGAGAGGCTGGTGCAAGCTGAGTACTGGCATGATCCCATAAAGGAGGATGTGTACAGG
AACCACAGCATCTTCTTAGCAGACATCAACCAAGAGAGAGGCATCAATGAGTCCTACAAGAA
GAACCTCATGGCTCTGAAGAAGTTTGTGATGGTCAAGTTCCTAAATGATTCTATTGTGGATC
CTGTGGACTCTGAATGGTTTGGATTTTACAGATCAGGCCAAGCCAAGGAGACCATCCCTCTG
CAGGAGACCTCTCTGTACACACAAGACAGGCTGGGACTCAAGGAGATGGACAATGCTGGACA
GCTTGTCTTTCTGGCCACAGAAGGGGACCACCTGCAGCTGTCAGAAGAATGGTTCTATGCTC
ACATCATACCATTCCTTGGTTGA

138

SpSPARC S-PPT1col3

ATGAGAGCCTGGATCTTCTTCCTGCTGTGTCTTGCTGGCAGAGCCCTGGCAGGGCCCCCTGC
ACCTCTCCCCCTTGTCATCTGGCATGGGATGGGAGACTCCTGCTGTAACCCTTTATCAATGG
GGGCCATCAAGAAGATGGTAGAGAAGAAAATTCCAGGAATTTATGTCCTCAGCTTGGAAATA
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GGCAAGACTCTCATGGAAGATGTGGAAAACAGCTTCTTCCTGAATGTGAATAGCCAGGTCAC
AACAGTGTGCCAGGCCTTAGCTAAAGATCCCAAATTGCAGCAGGGCTACAATGCCATGGGAT
TTTCCCAGGGAGGGCAATTCCTCAGGGCAGTGGCACAGAGATGCCCTAGCCCTCCAATGATC
AACCTTATCAGTGTGGGTGGGCAGCATCAAGGGGTTTTTGGCTTGCCCAGGTGCCCTGGGGA
ATCTAGCCACATCTGTGACTTTATAAGGAAAACCCTGAATGCAGGAGCCTACTCAAAAGTGG
TCCAGGAGAGGCTGGTGCAAGCTGAATATTGGCATGATCCCATCAAAGAGGATGTGTATAGG
AACCACAGCATCTTTTTAGCTGACATCAATCAAGAAAGGGGTATCAATGAAAGCTACAAGAA
AAATTTAATGGCTCTGAAGAAGTTTGTCATGGTAAAGTTTCTCAATGACTCCATTGTGGACC
CTGTGGATTCTGAGTGGTTTGGATTCTATAGAAGTGGACAAGCCAAAGAAACCATCCCACTG
CAGGAGACCAGCCTCTACACACAAGACAGATTGGGACTCAAAGAGATGGACAATGCTGGACA
GCTTGTTTTCCTGGCTACAGAGGGTGACCATCTGCAGCTGAGTGAAGAATGGTTTTATGCTC
ACATCATACCATTCCTGGGGTGA

139

SpSPARC S-PPT1col4
ATGAGGGCTTGGATCTTCTTCCTCCTGTGTCTTGCAGGGAGAGCCTTGGCTGGGCCACCTGC
CCCTCTGCCATTGGTGATTTGGCATGGCATGGGAGATAGCTGCTGCAATCCTCTCTCCATGG
GGGCCATTAAGAAAATGGTGGAAARARAAAGATTCCAGGGATTTATGTGTTGTCTTTAGAGATT
GGGAAGACTCTCATGGAAGATGTGGAGAACAGCTTCTTCCTGAATGTCAACTCACAGGTCAC
TACTGTCTGTCAGGCTTTAGCTAAGGACCCCAAACTCCAGCAGGGATACAATGCTATGGGCT
TCTCTCAGGGAGGGCAATTTCTGAGAGCAGTGGCCCAGAGGTGCCCCAGCCCTCCCATGATC
AATCTTATCTCTGTGGGTGGACAGCACCAAGGTGTTTTTGGCTTGCCCAGGTGTCCTGGGGA
GAGCTCTCACATCTGTGATTTCATCAGGAAGACACTCAATGCAGGAGCTTACTCCAAAGTGG
TCCAAGAGAGGCTGGTCCAAGCAGAATACTGGCATGATCCAATTAAAGAAGATGTTTATAGG
AACCACAGCATCTTCCTGGCAGACATCAATCAGGAAAGAGGGATAAATGAGTCCTACAAGAA
AAACTTAATGGCCCTGAAGAAGTTTGTGATGGTCAAATTCCTTAATGACTCCATTGTGGACC
CTGTAGATTCAGAGTGGTTTGGTTTTTATAGAAGTGGCCAGGCTAAAGAGACAATTCCCCTG
CAAGAGACCAGCCTCTACACCCAAGACAGGCTAGGCCTGAAAGAAATGGACAATGCTGGACA
ACTGGTCTTTCTTGCCACTGAAGGTGACCATCTACAGCTGTCAGAAGAATGGTTCTATGCTC
ACATCATCCCCTTCCTGGGGTGA

140

SpSPARC_S-PPT1lcolé6
ATGAGGGCCTGGATATTCTTCCTCCTCTGCCTGGCAGGGAGAGCCCTGGCAGGCCCTCCAGC
CCCTCTGCCCCTGGTCATCTGGCATGGCATGGGAGACAGCTGCTGTAACCCTCTGTCCATGG
GAGCCATTAAGAAGATGGTGGAGAAGAAGATCCCTGGAATCTATGTCCTGTCCCTGGAGATT
GGGAAGACACTGATGGAGGATGTGGAGAATTCCTTCTTCTTAAATGTGAACAGCCAGGTCAC
CACAGTTTGCCAGGCATTGGCCAAGGACCCCAAGCTGCAGCAGGGCTACAATGCCATGGGCT
TCTCCCAGGGAGGCCAGTTCCTGAGGGCTGTGGCCCAGAGGTGCCCCTCACCTCCCATGATC
AACCTGATCTCTGTGGGAGGCCAGCACCAAGGTGTGTTTGGCCTGCCCAGGTGCCCTGGGGA
GTCCAGCCACATCTGTGACTTCATCAGGAAGACTTTAAATGCTGGAGCCTACAGCAAGGTGG
TCCAGGAGAGGCTGGTGCAGGCAGAATACTGGCATGATCCCATCAAGGAGGATGTGTACAGG
AACCACAGCATCTTCCTGGCAGACATCAACCAAGAGAGAGGGATCAATGAGAGCTACAAGAA
GAACCTGATGGCCCTGAAGAAGTTTGTGATGGTGAAATTCCTCAATGACTCCATTGTGGACC
CTGTGGATTCTGAGTGGTTTGGCTTTTACAGGTCTGGCCAGGCCAAGGAGACCATCCCTCTG
CAGGAGACCAGCCTGTACACACAGGACAGACTGGGACTGAAGGAGATGGACAATGCTGGGCA
GCTGGTGTTCCTGGCCACAGAGGGAGACCATCTGCAGCTGAGTGAGGAGTGGTTTTATGCTC
ACATCATCCCCTTCCTGGGGTGA

Expression Cassettes

141

Expression cassette (Sp7F)

GGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGG
AGGGGTCGGCAATTGAACCGGTGCCTAGAGAAGGTGGCGCGGGGTAAACTGGGARAGTGATG
TCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTC
GCCGTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGGTAAGTGCCGTGTGTGG
TTCCCGCGGGCCTGGCCTCTTTACGGGTTATGGCCCTTGCGTGCCTTGAATTACTTCCACCT
GGCTGCAGTACGTGATTCTTGATCCCGAGCTTCGGGTTGGAAGTGGGTGGGAGAGTTCGAGG
CCTTGCGCTTAAGGAGCCCCTTCGCCTCGTGCTTGAGTTGAGGCCTGGCCTGGGCGCTGGGG
CCGCCGCGTGCGAATCTGGTGGCACCTTCGCGCCTGTCTCGCTGCTTTCGATAAGTCTCTAG
CCATTTAAAATTTTTGATGACCTGCTGCGACGCTTTTTTTCTGGCAAGATAGTCTTGTAAAT
GCGGGCCAAGATCTGCACACTGGTATTTCGGTTTTTGGGGCCGCGGGCGGCGACGGGGCCCG
TGCGTCCCAGCGCACATGTTCGGCGAGGCGGGGCCTGCGAGCGCGGCCACCGAGAATCGGAC
GGGGGTAGTCTCAAGCTGGCCGGCCTGCTCTGGTGCCTGGCCTCGCGCCGCCGTGTATCGCC
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CCGCCCTGGGCGGCAAGGCTGGCCCGGTCGGCACCAGTTGCGTGAGCGGAAAGATGGCCGCT
TCCCGGCCCTGCTGCAGGGAGCTCAAAATGGAGGACGCGGCGCTCGGGAGAGCGGGCGGGTG
AGTCACCCACACAAAGGAAAAGGGCCTTTCCGTCCTCAGCCGTCGCTTCATGTGACTCCACG
GAGTACCGGGCGCCGTCCAGGCACCTCGATTAGTTCTGGAGCTTTTGGAGTACGTCGTCTTT
AGGTTGGGGGGAGGGGTTTTATGCGATGGAGTTTCCCCACACTGAGTGGGTGGAGACTGAAG
TTAGGCCAGCTTGGCACTTGATGTAATTCTCCTTGGAATTTGCCCTTTTTGAGTTTGGATCT
TGGTTCATTCTCAAGCCTCAGACAGTGGTTCAAAGTTTTTTTCTTCCATTTCAGGTGTCGTG
ACGCGTGCCACCATGGCCTTTCTGTGGCTGCTGTCCTGCTGGGCCCTGCTGGGGACCACCTT
TGGCGGGCCGCCGGCGCCGCTGCCGTTGGTGATCTGGCATGGGATGGGAGACAGCTGTTGCA
ATCCCTTAAGCATGGGTGCTATTAAARAAATGGTGGAGAAGARAAATACCTGGAATTTACGTC
TTATCTTTAGAGATTGGGAAGACCCTGATGGAGGACGTGGAGAACAGCTTCTTCTTGAATGT
CAATTCCCAAGTAACAACAGTGTGTCAGGCACTTGCTAAGGATCCTAAATTGCAGCAAGGCT
ACAATGCTATGGGATTCTCCCAGGGAGGCCAATTTCTGAGGGCAGTGGCTCAGAGATGCCCT
TCACCTCCCATGATCAATCTGATCTCGGTTGGGGGACAACATCAAGGTGTTTTTGGACTCCC
TCGATGCCCAGGAGAGAGCTCTCACATCTGTGACTTCATCCGAAAAACACTGAATGCTGGGG
CGTACTCCAAAGTTGTTCAGGAACGCCTCGTGCAAGCCGAATACTGGCATGACCCCATAAAG
GAGGATGTGTATCGCAACCACAGCATCTTCTTGGCAGATATAAATCAGGAGCGGGGTATCAA
TGAGTCCTACAAGAAAANACCTGATGGCCCTGAAGAAGTTTGTGATGGTGAAATTCCTCAATG
ATTCCATTGTGGACCCTGTAGATTCGGAGTGGTTTGGATTTTACAGAAGTGGCCAAGCCAAG
GAAACCATTCCCTTACAGGAGACCTCCCTGTACACACAGGACCGCCTGGGGCTAAAGGAAAT
GGACAATGCAGGACAGCTAGTGTTTCTGGCTACAGAAGGGGACCATCTTCAGTTGTCTGAAG
AATGGTTTTATGCCCACATCATACCATTCCTTGGATAAAAGATCTAGAGCTGAATTCCTGCA
GCCAGGGGGATCAGCCTCTACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCC
CCTTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAA
ATTGCATCACATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAG
CAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCAGTGGGCTCTATGG

142

Expression cassette (SPARC)

GGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGG
AGGGGTCGGCAATTGAACCGGTGCCTAGAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATG
TCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTC
GCCGTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGGTAAGTGCCGTGTGTGG
TTCCCGCGGGCCTGGCCTCTTTACGGGTTATGGCCCTTGCGTGCCTTGAATTACTTCCACCT
GGCTGCAGTACGTGATTCTTGATCCCGAGCTTCGGGTTGGAAGTGGGTGGGAGAGTTCGAGG
CCTTGCGCTTAAGGAGCCCCTTCGCCTCGTGCTTGAGTTGAGGCCTGGCCTGGGCGCTGGGG
CCGCCGCGTGCGAATCTGGTGGCACCTTCGCGCCTGTCTCGCTGCTTTCGATAAGTCTCTAG
CCATTTAAAATTTTTGATGACCTGCTGCGACGCTTTTTTTCTGGCAAGATAGTCTTGTAAAT
GCGGGCCAAGATCTGCACACTGGTATTTCGGTTTTTGGGGCCGCGGGCGGCGACGGGGCCCG
TGCGTCCCAGCGCACATGTTCGGCGAGGCGGGGCCTGCGAGCGCGGCCACCGAGAATCGGAC
GGGGGTAGTCTCAAGCTGGCCGGCCTGCTCTGGTGCCTGGCCTCGCGCCGCCGTGTATCGCC
CCGCCCTGGGCGGCAAGGCTGGCCCGGTCGGCACCAGTTGCGTGAGCGGARAAGATGGCCGCT
TCCCGGCCCTGCTGCAGGGAGCTCAAAATGGAGGACGCGGCGCTCGGGAGAGCGGGCGGGTG
AGTCACCCACACAAAGGAAAAGGGCCTTTCCGTCCTCAGCCGTCGCTTCATGTGACTCCACG
GAGTACCGGGCGCCGTCCAGGCACCTCGATTAGTTCTGGAGCTTTTGGAGTACGTCGTCTTT
AGGTTGGGGGGAGGGGTTTTATGCGATGGAGTTTCCCCACACTGAGTGGGTGGAGACTGAAG
TTAGGCCAGCTTGGCACTTGATGTAATTCTCCTTGGAATTTGCCCTTTTTGAGTTTGGATCT
TGGTTCATTCTCAAGCCTCAGACAGTGGTTCAAAGTTTTTTTCTTCCATTTCAGGTGTCGTG
ACGCGTGCCACCATGAGGGCCTGGATCTTCTTTCTCCTTTGCCTGGCCGGGAGGGCCTTGGC
AGGGCCGCCGGCGCCGCTGCCGTTGGTGATCTGGCATGGGATGGGAGACAGCTGTTGCAATC
CCTTAAGCATGGGTGCTATTAAARAAANATGGTGGAGAAGARAAATACCTGGAATTTACGTCTTA
TCTTTAGAGATTGGGAAGACCCTGATGGAGGACGTGGAGAACAGCTTCTTCTTGAATGTCAA
TTCCCAAGTAACAACAGTGTGTCAGGCACTTGCTAAGGATCCTAAATTGCAGCAAGGCTACA
ATGCTATGGGATTCTCCCAGGGAGGCCAATTTCTGAGGGCAGTGGCTCAGAGATGCCCTTCA
CCTCCCATGATCAATCTGATCTCGGTTGGGGGACAACATCAAGGTGTTTTTGGACTCCCTCG
ATGCCCAGGAGAGAGCTCTCACATCTGTGACTTCATCCGAAAAACACTGAATGCTGGGGCGT
ACTCCAAAGTTGTTCAGGAACGCCTCGTGCAAGCCGAATACTGGCATGACCCCATAAAGGAG
GATGTGTATCGCAACCACAGCATCTTCTTGGCAGATATARAATCAGGAGCGGGGTATCAATGA
GTCCTACAAGAAAAACCTGATGGCCCTGAAGAAGTTTGTGATGGTGAAATTCCTCAATGATT
CCATTGTGGACCCTGTAGATTCGGAGTGGTTTGGATTTTACAGAAGTGGCCAAGCCAAGGAA
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ACCATTCCCTTACAGGAGACCTCCCTGTACACACAGGACCGCCTGGGGCTAAAGGAAATGGA
CAATGCAGGACAGCTAGTGTTTCTGGCTACAGAAGGGGACCATCTTCAGTTGTCTGAAGAAT
GGTTTTATGCCCACATCATACCATTCCTTGGATAAAAGATCTAGAGCTGAATTCCTGCAGCC
AGGGGGATCAGCCTCTACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCT
TGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATT
GCATCACATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAA
GGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCAGTGGGCTCTATGG

143

Expression cassette tPA
GGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGG
AGGGGTCGGCAATTGAACCGGTGCCTAGAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATG
TCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTC
GCCGTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGGTAAGTGCCGTGTGTGG
TTCCCGCGGGCCTGGCCTCTTTACGGGTTATGGCCCTTGCGTGCCTTGAATTACTTCCACCT
GGCTGCAGTACGTGATTCTTGATCCCGAGCTTCGGGTTGGAAGTGGGTGGGAGAGTTCGAGG
CCTTGCGCTTAAGGAGCCCCTTCGCCTCGTGCTTGAGTTGAGGCCTGGCCTGGGCGCTGGGG
CCGCCGCGTGCGAATCTGGTGGCACCTTCGCGCCTGTCTCGCTGCTTTCGATAAGTCTCTAG
CCATTTAAAATTTTTGATGACCTGCTGCGACGCTTTTTTTCTGGCAAGATAGTCTTGTAAAT
GCGGGCCAAGATCTGCACACTGGTATTTCGGTTTTTGGGGCCGCGGGCGGCGACGGGGCCCG
TGCGTCCCAGCGCACATGTTCGGCGAGGCGGGGCCTGCGAGCGCGGCCACCGAGAATCGGAC
GGGGGTAGTCTCAAGCTGGCCGGCCTGCTCTGGTGCCTGGCCTCGCGCCGCCGTGTATCGCC
CCGCCCTGGGCGGCAAGGCTGGCCCGGTCGGCACCAGTTGCGTGAGCGGAAAGATGGCCGCT
TCCCGGCCCTGCTGCAGGGAGCTCAAAATGGAGGACGCGGCGCTCGGGAGAGCGGGCGGGTG
AGTCACCCACACAAAGGAAAAGGGCCTTTCCGTCCTCAGCCGTCGCTTCATGTGACTCCACG
GAGTACCGGGCGCCGTCCAGGCACCTCGATTAGTTCTGGAGCTTTTGGAGTACGTCGTCTTT
AGGTTGGGGGGAGGGGTTTTATGCGATGGAGTTTCCCCACACTGAGTGGGTGGAGACTGAAG
TTAGGCCAGCTTGGCACTTGATGTAATTCTCCTTGGAATTTGCCCTTTTTGAGTTTGGATCT
TGGTTCATTCTCAAGCCTCAGACAGTGGTTCAAAGTTTTTTTCTTCCATTTCAGGTGTCGTG
ACGCGTGCCACCATGGATGCAATGAAGAGAGGGCTCTGCTGTGTGCTGCTGCTGTGTGGAGC
AGTCTTCGTTTCGCCCAGCGCCAGAGCCCTGCAGCACCTGGACCCGCCGGCGCCGCTGCCGT
TGGTGATCTGGCATGGGATGGGAGACAGCTGTTGCAATCCCTTAAGCATGGGTGCTATTAAA
AAAATGGTGGAGAAGAAAATACCTGGAATTTACGTCTTATCTTTAGAGATTGGGAAGACCCT
GATGGAGGACGTGGAGAACAGCTTCTTCTTGAATGTCAATTCCCAAGTAACAACAGTGTGTC
AGGCACTTGCTAAGGATCCTAAATTGCAGCAAGGCTACAATGCTATGGGATTCTCCCAGGGA
GGCCAATTTCTGAGGGCAGTGGCTCAGAGATGCCCTTCACCTCCCATGATCAATCTGATCTC
GGTTGGGGGACAACATCAAGGTGTTTTTGGACTCCCTCGATGCCCAGGAGAGAGCTCTCACA
TCTGTGACTTCATCCGAAAAACACTGAATGCTGGGGCGTACTCCARAGTTGTTCAGGAACGC
CTCGTGCAAGCCGAATACTGGCATGACCCCATAAAGGAGGATGTGTATCGCAACCACAGCAT
CTTCTTGGCAGATATAAATCAGGAGCGGGGTATCAATGAGTCCTACAAGAAAAACCTGATGG
CCCTGAAGAAGTTTGTGATGGTGAAATTCCTCAATGATTCCATTGTGGACCCTGTAGATTCG
GAGTGGTTTGGATTTTACAGAAGTGGCCAAGCCAAGGAAACCATTCCCTTACAGGAGACCTC
CCTGTACACACAGGACCGCCTGGGGCTAAAGGAAATGGACAATGCAGGACAGCTAGTGTTTC
TGGCTACAGAAGGGGACCATCTTCAGTTGTCTGAAGAATGGTTTTATGCCCACATCATACCA
TTCCTTGGATAAAAGATCTAGAGCTGAATTCCTGCAGCCAGGGGGATCAGCCTCTACTGTGC
CTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCTTGCCTTCCTTGACCCTGGAAGGT
GCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCACATTGTCTGAGTAGGTG
TCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATA
GCAGGCATGCTGGGGATGCAGTGGGCTCTATGG

Viral

Vector Nucleic Acid (signal sequence designation)

144

Viral Vector Sp7-F

CCTGCAGGCAGCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCGTCGG
GCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAACTC
CATCACTAGGGGTTCCTGCGGCCGCGGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGC
CCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACCGGTGCCTAGAGAAGGT GG
CGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGG
AGAACCGTATATAAGTGCAGTAGTCGCCGTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCA
GAACACAGGTAAGTGCCGTGTGTGGTTCCCGCGGGCCTGGCCTCTTTACGGGTTATGGCCCT
TGCGTGCCTTGAATTACTTCCACCTGGCTGCAGTACGTGATTCTTGATCCCGAGCTTCGGGT
TGGAAGTGGGTGGGAGAGTTCGAGGCCTTGCGCTTAAGGAGCCCCTTCGCCTCGTGCTTGAG
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TTGAGGCCTGGCCTGGGCGCTGGGGCCGCCGCGETGCGAATCTGGTGGCACCTTCGCGCCTGT
CTCGCTGCTTTCGATAAGTCTCTAGCCATTTAAAATTTTTGATGACCTGCTGCGACGCTTTT
TTTCTGGCAAGATAGTCTTGTAAATGCGGGCCAAGATCTGCACACTGGTATTTCGGTTTTTG
GGGCCGCGGGCGGCGACGGGGCCCGTGCGTCCCAGCGCACATGTTCGGCGAGGCGGGGCCTG
CGAGCGCGGCCACCGAGAATCGGACGGGGGTAGTCTCAAGCTGGCCGGCCTGCTCTGGTGCC
TGGCCTCGCGCCGCCGTGTATCGCCCCGCCCTGGGCGGCAAGGCTGGCCCGGTCGGCACCAG
TTGCGTGAGCGGAAAGATGGCCGCTTCCCGGCCCTGCTGCAGGGAGCTCAARATGGAGGACG
CGGCGCTCGGGAGAGCGGGCGGGTGAGTCACCCACACAAAGGAAAAGGGCCTTTCCGTCCTC
AGCCGTCGCTTCATGTGACTCCACGGAGTACCGGGCGCCGTCCAGGCACCTCGATTAGTTCT
GGAGCTTTTGGAGTACGTCGTCTTTAGGTTGGGGGGAGGGGTTTTATGCGATGGAGTTTCCC
CACACTGAGTGGGTGGAGACTGAAGTTAGGCCAGCTTGGCACTTGATGTAATTCTCCTTGGA
ATTTGCCCTTTTTGAGTTTGGATCTTGGTTCATTCTCAAGCCTCAGACAGTGGTTCAAAGTT
TTTTTCTTCCATTTCAGGTGTCGTGACGCGTGCCACCATGGCCTTTCTGTGGCTGCTGTCCT
GCTGGGCCCTGCTGGGGACCACCTTTGGCGGGCCGCCGGCGCCGCTGCCGTTGGTGATCTGG
CATGGGATGGGAGACAGCTGTTGCAATCCCTTAAGCATGGGTGCTATTAAARARATGGTGGA
GAAGAAAATACCTGGAATTTACGTCTTATCTTTAGAGATTGGGAAGACCCTGATGGAGGACG
TGGAGAACAGCTTCTTCTTGAATGTCAATTCCCAAGTAACAACAGTGTGTCAGGCACTTGCT
AAGGATCCTAAATTGCAGCAAGGCTACAATGCTATGGGATTCTCCCAGGGAGGCCAATTTCT
GAGGGCAGTGGCTCAGAGATGCCCTTCACCTCCCATGATCAATCTGATCTCGGTTGGGGGAC
AACATCAAGGTGTTTTTGGACTCCCTCGATGCCCAGGAGAGAGCTCTCACATCTGTGACTTC
ATCCGAAARAACACTGAATGCTGGGGCGTACTCCAAAGTTGTTCAGGAACGCCTCGTGCAAGC
CGAATACTGGCATGACCCCATAAAGGAGGATGTGTATCGCAACCACAGCATCTTCTTGGCAG
ATATAAATCAGGAGCGGGGTATCAATGAGTCCTACAAGAAAAACCTGATGGCCCTGAAGAAG
TTTGTGATGGTGAAATTCCTCAATGATTCCATTGTGGACCCTGTAGATTCGGAGTGGTTTGG
ATTTTACAGAAGTGGCCAAGCCAAGGAAACCATTCCCTTACAGGAGACCTCCCTGTACACAC
AGGACCGCCTGGGGCTAAAGGAAATGGACAATGCAGGACAGCTAGTGTTTCTGGCTACAGAA
GGGGACCATCTTCAGTTGTCTGAAGAATGGTTTTATGCCCACATCATACCATTCCTTGGATA
AAAGATCTAGAGCTGAATTCCTGCAGCCAGGGGGATCAGCCTCTACTGTGCCTTCTAGTTGC
CAGCCATCTGTTGTTTGCCCCTCCCCCTTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCAC
TGTCCTTTCCTAATAAAATGAGGAAATTGCATCACATTGTCTGAGTAGGTGTCATTCTATTC
TGGGGGGTGGGGTGGCGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCT
GGGGATGCAGTGGGCTCTATGGGGTGGTCAATCTAGATCCCATCAAAGGTCACCTAGTCATG
TAAGTGAGCCACTATCTCCTCCTACAAGGCCAGGGCTATGGGGTTGGTGAAGTCTAGTTAGG
CAGTGGTGCCAGGTCACACCTCACTCATCAGGGGGTGGCCTGACTCAGTGGTGATCTCTACT
CACCTCCTCAGGCCCTCATCATTTAGCCTGTAAGACCCAGCAGGGCCTAAGGTGCTAATAGC
AGGGTCCACTCACATCATGTAGCTCCTTCCCCCCTGGTGGAGCTCCTGCACTAAGGTAGGGA
AATCCCTGAAGCTATCCTAATTAAAAGTAAAGTCTCTCCTAGAATCTATCTAGTCCAGGTTA
TTCCACTATATATCCAGTGAGAAGTGGGCCCTGGTTATGTAGTCCACCACCTGCCTGGTTAG
GGTAGTGCTGCTGTAGCCTCACCTGCACAGGTGATTACCCACTCCCCAGTAGGGGGGTATGT
AGGGATACCCTTACACTACCAGATAGTGGTGCACCACTCACTTGGGCTGAGGCCCCAGGAAT
AAGTAGATAGTGAGGGTGCCCCTAGTGCTCCTTCAGCTCAGGGCTTAGCTAGGCTGGAGCAC
CATATCTAATTAATTGCTGTAAAGCAGGAACACCCTATGTGAAGAGCCCCCTCACTCCAGGG
CCAGGTAGAAGGGAGGGCTCCTATAGAGGTTTTCCTTAGGAGTGGGTCACAGATCCCTGTTC
CACAGATTATATTAAGTCCATCAGGTGCTCAGTATCAGGGGTCACAGATACTCAGCCAGCCC
AGTGGTGTACTAGCTGGGCAGTTAGGTAGACAGCTTCAGGAACTGGTCAGCAAAGAATAGGG
GAGCTTAAGTAGTGTTCAGCAGCACCCTCCCATCTAGGTGTCTCCTCTCAGTGACCCCTCAG
GGCTCCTCTAAGAACTCCACAGAATATAGGGGGCTGGGAGCCCTGCTAAGCACTTAGGGGGT
CTCCAGAGGCACCTAATTACTCCAATTGGGAGGGAATGAGTATGGTGTCAAGCCTCTTAATT
CACACAAAAAACCAACACACAGATGTAATGAAAATAAAGATCCTTTATTCTCGAGATCCACT
AGGGCCGCAGGAACCCCTAGTGATGGAGTTGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCA
CTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGEGCCTCAGTGAGC
GAGCGAGCGCGCAGCTGCCTGCAGG

145

Viral vector SPARC

CCTGCAGGCAGCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCGETCGG
GCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAACTC
CATCACTAGGGGTTCCTGCGGCCGCGGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGC
CCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACCGGTGCCTAGAGAAGGTGG
CGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGG
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AGAACCGTATATAAGTGCAGTAGTCGCCGTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCA
GAACACAGGTAAGTGCCGTGTGTGGTTCCCGCGGGCCTGGCCTCTTTACGGGTTATGGCCCT
TGCGTGCCTTGAATTACTTCCACCTGGCTGCAGTACGTGATTCTTGATCCCGAGCTTCGGGT
TGGAAGTGGGTGGGAGAGTTCGAGGCCTTGCGCTTAAGGAGCCCCTTCGCCTCGTGCTTGAG
TTGAGGCCTGGCCTGGGCGCTGGGGCCGCCGCGTGCGAATCTGGTGGCACCTTCGCGCCTGT
CTCGCTGCTTTCGATAAGTCTCTAGCCATTTAAAATTTTTGATGACCTGCTGCGACGCTTTT
TTTCTGGCAAGATAGTCTTGTAAATGCGGGCCAAGATCTGCACACTGGTATTTCGGTTTTTG
GGGCCGCGGGCGGCGACGGGGCCCGTGCGTCCCAGCGCACATGTTCGGCGAGGCGGGGCCTG
CGAGCGCGGCCACCGAGAATCGGACGGGGGTAGTCTCAAGCTGGCCGGCCTGCTCTGGTGCC
TGGCCTCGCGCCGCCGTGTATCGCCCCGCCCTGGGCGGCAAGGCTGGCCCGGTCGGCACCAG
TTGCGTGAGCGGAAAGATGGCCGCTTCCCGGCCCTGCTGCAGGGAGCTCAAARATGGAGGACG
CGGCGCTCGGGAGAGCGGGCGGGTGAGTCACCCACACAAAGGAAAAGGGCCTTTCCGTCCTC
AGCCGTCGCTTCATGTGACTCCACGGAGTACCGGGCGCCGTCCAGGCACCTCGATTAGTTCT
GGAGCTTTTGGAGTACGTCGTCTTTAGGTTGGGGGGAGGGGTTTTATGCGATGGAGTTTCCC
CACACTGAGTGGGTGGAGACTGAAGTTAGGCCAGCTTGGCACTTGATGTAATTCTCCTTGGA
ATTTGCCCTTTTTGAGTTTGGATCTTGGTTCATTCTCAAGCCTCAGACAGTGGTTCAAAGTT
TTTTTCTTCCATTTCAGGTGTCGTGACGCGTGCCACCATGAGGGCCTGGATCTTCTTTCTCC
TTTGCCTGGCCGGGAGGGCCTTGGCAGGGCCGCCGGCGCCGCTGCCGTTGGTGATCTGGCAT
GGGATGGGAGACAGCTGTTGCAATCCCTTAAGCATGGGTGCTATTAAARAAATGGTGGAGAA
GAAAATACCTGGAATTTACGTCTTATCTTTAGAGATTGGGAAGACCCTGATGGAGGACGTGG
AGAACAGCTTCTTCTTGAATGTCAATTCCCAAGTAACAACAGTGTGTCAGGCACTTGCTAAG
GATCCTAAATTGCAGCAAGGCTACAATGCTATGGGATTCTCCCAGGGAGGCCAATTTCTGAG
GGCAGTGGCTCAGAGATGCCCTTCACCTCCCATGATCAATCTGATCTCGGTTGGGGGACAAC
ATCAAGGTGTTTTTGGACTCCCTCGATGCCCAGGAGAGAGCTCTCACATCTGTGACTTCATC
CGAAAAACACTGAATGCTGGGGCGTACTCCAAAGTTGTTCAGGAACGCCTCGTGCAAGCCGA
ATACTGGCATGACCCCATAAAGGAGGATGTGTATCGCAACCACAGCATCTTCTTGGCAGATA
TAAATCAGGAGCGGGGTATCAATGAGTCCTACAAGAAAARCCTGATGGCCCTGAAGAAGTTT
GTGATGGTGAAATTCCTCAATGATTCCATTGTGGACCCTGTAGATTCGGAGTGGTTTGGATT
TTACAGAAGTGGCCAAGCCAAGGAAACCATTCCCTTACAGGAGACCTCCCTGTACACACAGG
ACCGCCTGGGGCTAAAGGAAATGGACAATGCAGGACAGCTAGTGTTTCTGGCTACAGAAGGG
GACCATCTTCAGTTGTCTGAAGAATGGTTTTATGCCCACATCATACCATTCCTTGGATAAAA
GATCTAGAGCTGAATTCCTGCAGCCAGGGGGATCAGCCTCTACTGTGCCTTCTAGTTGCCAG
CCATCTGTTGTTTGCCCCTCCCCCTTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGT
CCTTTCCTAATAAARTGAGGAAATTGCATCACATTGTCTGAGTAGGTGTCATTCTATTCTGG
GGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGG
GATGCAGTGGGCTCTATGGGGTGGTCAATCTAGATCCCATCAAAGGTCACCTAGTCATGTAA
GTGAGCCACTATCTCCTCCTACAAGGCCAGGGCTATGGGGTTGGTGAAGTCTAGTTAGGCAG
TGGTGCCAGGTCACACCTCACTCATCAGGGGGTGGCCTGACTCAGTGGTGATCTCTACTCAC
CTCCTCAGGCCCTCATCATTTAGCCTGTAAGACCCAGCAGGGCCTAAGGTGCTAATAGCAGG
GTCCACTCACATCATGTAGCTCCTTCCCCCCTGGTGGAGCTCCTGCACTAAGGTAGGGAAAT
CCCTGAAGCTATCCTAATTAAAAGTAAAGTCTCTCCTAGAATCTATCTAGTCCAGGTTATTC
CACTATATATCCAGTGAGAAGTGGGCCCTGGTTATGTAGTCCACCACCTGCCTGGTTAGGGT
AGTGCTGCTGTAGCCTCACCTGCACAGGTGATTACCCACTCCCCAGTAGGGGGGTATGTAGG
GATACCCTTACACTACCAGATAGTGGTGCACCACTCACTTGGGCTGAGGCCCCAGGAATAAG
TAGATAGTGAGGGTGCCCCTAGTGCTCCTTCAGCTCAGGGCTTAGCTAGGCTGGAGCACCAT
ATCTAATTAATTGCTGTAAAGCAGGAACACCCTATGTGAAGAGCCCCCTCACTCCAGGGCCA
GGTAGAAGGGAGGGCTCCTATAGAGGTTTTCCTTAGGAGTGGGTCACAGATCCCTGTTCCAC
AGATTATATTAAGTCCATCAGGTGCTCAGTATCAGGGGTCACAGATACTCAGCCAGCCCAGT
GGTGTACTAGCTGGGCAGTTAGGTAGACAGCTTCAGGAACTGGTCAGCAAAGAATAGGGGAG
CTTAAGTAGTGTTCAGCAGCACCCTCCCATCTAGGTGTCTCCTCTCAGTGACCCCTCAGGGC
TCCTCTAAGAACTCCACAGAATATAGGGGGCTGGGAGCCCTGCTAAGCACTTAGGGGGTCTC
CAGAGGCACCTAATTACTCCAATTGGGAGGGAATGAGTATGGTGTCAAGCCTCTTAATTCAC
ACAAAAAACCAACACACAGATGTAATGAAAATAAAGATCCTTTATTCTCGAGATCCACTAGG
GCCGCAGGAACCCCTAGTGATGGAGTTGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTG
AGGCCGGGCGACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAG
CGAGCGCGCAGCTGCCTGCAGG
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Viral Vector tPA
CCTGCAGGCAGCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCARAAGCCCGGGCGETCGG
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GCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAACTC
CATCACTAGGGGTTCCTGCGGCCGCGGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGC
CCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACCGGTGCCTAGAGAAGGT GG
CGCGGGGTARAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGG
AGAACCGTATATAAGTGCAGTAGTCGCCGTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCA
GAACACAGGTAAGTGCCGTGTGTGGTTCCCGCGGGCCTGGCCTCTTTACGGGTTATGGCCCT
TGCGTGCCTTGAATTACTTCCACCTGGCTGCAGTACGTGATTCTTGATCCCGAGCTTCGGGT
TGGAAGTGGGTGGGAGAGTTCGAGGCCTTGCGCTTAAGGAGCCCCTTCGCCTCGTGCTTGAG
TTGAGGCCTGGCCTGGGCGCTGGGEGCCGCCGCGTGCGAATCTGGTGGCACCTTCGCGCCTGT
CTCGCTGCTTTCGATAAGTCTCTAGCCATTTAAAATTTTTGATGACCTGCTGCGACGCTTTT
TTTCTGGCAAGATAGTCTTGTAAATGCGGGCCAAGATCTGCACACTGGTATTTCGGTTTTTG
GGGCCGCGGGCGGCGACGGGGCCCGTGCGTCCCAGCGCACATGTTCGGCGAGGCGGGGCCTG
CGAGCGCGGCCACCGAGAATCGGACGGGGGTAGTCTCAAGCTGGCCGGCCTGCTCTGGTGCC
TGGCCTCGCGCCGCCGTGTATCGCCCCGCCCTGGGCGGCAAGGCTGGCCCGGTCGGCACCAG
TTGCGTGAGCGGAAAGATGGCCGCTTCCCGGCCCTGCTGCAGGGAGCTCAARATGGAGGACG
CGGCGCTCGGGAGAGCGGGCGGGTGAGTCACCCACACAAAGGAAAAGGGCCTTTCCGTCCTC
AGCCGTCGCTTCATGTGACTCCACGGAGTACCGGGCGCCGTCCAGGCACCTCGATTAGTTCT
GGAGCTTTTGGAGTACGTCGTCTTTAGGTTGGGGGGAGGGGTTTTATGCGATGGAGTTTCCC
CACACTGAGTGGGTGGAGACTGAAGTTAGGCCAGCTTGGCACTTGATGTAATTCTCCTTGGA
ATTTGCCCTTTTTGAGTTTGGATCTTGGTTCATTCTCAAGCCTCAGACAGTGGTTCAAAGTT
TTTTTCTTCCATTTCAGGTGTCGTGACGCGTGCCACCATGGATGCAATGAAGAGAGGGCTCT
GCTGTGTGCTGCTGCTGTGTGGAGCAGTCTTCGTTTCGCCCAGCGCCAGAGCCCTGCAGCAC
CTGGACCCGCCGGCGCCGCTGCCGTTGGTGATCTGGCATGGGATGGGAGACAGCTGTTGCAA
TCCCTTAAGCATGGGTGCTATTAAAAAANTGGTGGAGAAGAAAATACCTGGAATTTACGTCT
TATCTTTAGAGATTGGGAAGACCCTGATGGAGGACGTGGAGAACAGCTTCTTCTTGAATGTC
AATTCCCAAGTAACAACAGTGTGTCAGGCACTTGCTAAGGATCCTAAATTGCAGCAAGGCTA
CAATGCTATGGGATTCTCCCAGGGAGGCCAATTTCTGAGGGCAGTGGCTCAGAGATGCCCTT
CACCTCCCATGATCAATCTGATCTCGGTTGGGGGACAACATCAAGGTGTTTTTGGACTCCCT
CGATGCCCAGGAGAGAGCTCTCACATCTGTGACTTCATCCGAAAAACACTGAATGCTGGGGC
GTACTCCAAAGTTGTTCAGGAACGCCTCGTGCAAGCCGAATACTGGCATGACCCCATAAAGG
AGGATGTGTATCGCAACCACAGCATCTTCTTGGCAGATATAAATCAGGAGCGGGGTATCAAT
GAGTCCTACAAGAAAAACCTGATGGCCCTGAAGAAGTTTGTGATGGTGAAATTCCTCAATGA
TTCCATTGTGGACCCTGTAGATTCGGAGTGGTTTGGATTTTACAGAAGTGGCCAAGCCAAGG
AAACCATTCCCTTACAGGAGACCTCCCTGTACACACAGGACCGCCTGGGGCTARAAGGARAATG
GACAATGCAGGACAGCTAGTGTTTCTGGCTACAGAAGGGGACCATCTTCAGTTGTCTGAAGA
ATGGTTTTATGCCCACATCATACCATTCCTTGGATAAAAGATCTAGAGCTGAATTCCTGCAG
CCAGGGGGATCAGCCTCTACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCC
CTTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAA
TTGCATCACATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGC
AAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCAGTGGGCTCTATGGGGTG
GTCAATCTAGATCCCATCAAAGGTCACCTAGTCATGTAAGTGAGCCACTATCTCCTCCTACA
AGGCCAGGGCTATGGGGTTGGTGAAGTCTAGTTAGGCAGTGGTGCCAGGTCACACCTCACTC
ATCAGGGGGTGGCCTGACTCAGTGGTGATCTCTACTCACCTCCTCAGGCCCTCATCATTTAG
CCTGTAAGACCCAGCAGGGCCTAAGGTGCTAATAGCAGGGTCCACTCACATCATGTAGCTCC
TTCCCCCCTGGTGGAGCTCCTGCACTAAGGTAGGGAAATCCCTGAAGCTATCCTAATTAAAA
GTAAAGTCTCTCCTAGAATCTATCTAGTCCAGGTTATTCCACTATATATCCAGTGAGAAGTG
GGCCCTGGTTATGTAGTCCACCACCTGCCTGGTTAGGGTAGTGCTGCTGTAGCCTCACCTGC
ACAGGTGATTACCCACTCCCCAGTAGGGGGGTATGTAGGGATACCCTTACACTACCAGATAG
TGGTGCACCACTCACTTGGGCTGAGGCCCCAGGAATAAGTAGATAGTGAGGGTGCCCCTAGT
GCTCCTTCAGCTCAGGGCTTAGCTAGGCTGGAGCACCATATCTAATTAATTGCTGTAAAGCA
GGAACACCCTATGTGAAGAGCCCCCTCACTCCAGGGCCAGGTAGAAGGGAGGGCTCCTATAG
AGGTTTTCCTTAGGAGTGGGTCACAGATCCCTGTTCCACAGATTATATTAAGTCCATCAGGT
GCTCAGTATCAGGGGTCACAGATACTCAGCCAGCCCAGTGGTGTACTAGCTGGGCAGTTAGG
TAGACAGCTTCAGGAACTGGTCAGCAAAGAATAGGGGAGCTTAAGTAGTGTTCAGCAGCACC
CTCCCATCTAGGTGTCTCCTCTCAGTGACCCCTCAGGGCTCCTCTAAGAACTCCACAGAATA
TAGGGGGCTGGGAGCCCTGCTAAGCACTTAGGGGGTCTCCAGAGGCACCTAATTACTCCAAT
TGGGAGGGAATGAGTATGGTGTCAAGCCTCTTAATTCACACAAAAAACCAACACACAGATGT
AATGAAAATAAAGATCCTTTATTCTCGAGATCCACTAGGGCCGCAGGAACCCCTAGTGATGG
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AGTTGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCGCC
CGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGCTGCCTGCAGG

147

Viral Vector NGF-1

CCTGCAGGCAGCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCARAGCCCGGGCGETCGG
GCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAACTC
CATCACTAGGGGTTCCTGCGGCCGCGGCTCCGGETGCCCGTCAGTGGGCAGAGCGCACATCGC
CCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACCGGTGCCTAGAGAAGGTGG
CGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGG
AGAACCGTATATAAGTGCAGTAGTCGCCGTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCA
GAACACAGGTAAGTGCCGTGTGTGGTTCCCGCGGGCCTGGCCTCTTTACGGGTTATGGCCCT
TGCGTGCCTTGAATTACTTCCACCTGGCTGCAGTACGTGATTCTTGATCCCGAGCTTCGGGT
TGGAAGTGGGTGGGAGAGTTCGAGGCCTTGCGCTTAAGGAGCCCCTTCGCCTCGTGCTTGAG
TTGAGGCCTGGCCTGGGECGCTGGGGCCGCCGCGEGTGCGAATCTGGTGGCACCTTCGCGCCTGT
CTCGCTGCTTTCGATAAGTCTCTAGCCATTTAAAATTTTTGATGACCTGCTGCGACGCTTTT
TTTCTGGCAAGATAGTCTTGTAAATGCGGGCCAAGATCTGCACACTGGTATTTCGGTTTTTG
GGGCCGCGGGCGGCGACGGGGCCCGTGCGETCCCAGCGCACATGTTCGGCGAGGCGGGGCCTG
CGAGCGCGGCCACCGAGAATCGGACGGGGGTAGTCTCAAGCTGGCCGGCCTGCTCTGGTGCC
TGGCCTCGCGCCGCCGTGTATCGCCCCGCCCTGGGCGGCAAGGCTGGCCCGGTCGGCACCAG
TTGCGTGAGCGGAAAGATGGCCGCTTCCCGGCCCTGCTGCAGGGAGCTCAAAATGGAGGACG
CGGCGCTCGGGAGAGCGGGCGGGETGAGTCACCCACACAAAGGAARAAGGGCCTTTCCGTCCTC
AGCCGTCGCTTCATGTGACTCCACGGAGTACCGGGCGCCGTCCAGGCACCTCGATTAGTTCT
GGAGCTTTTGGAGTACGTCGTCTTTAGGTTGGGGGGAGGGGTTTTATGCGATGGAGTTTCCC
CACACTGAGTGGGTGGAGACTGAAGTTAGGCCAGCTTGGCACTTGATGTAATTCTCCTTGGA
ATTTGCCCTTTTTGAGTTTGGATCTTGGTTCATTCTCAAGCCTCAGACAGTGGTTCAAAGTT
TTTTTCTTCCATTTCAGGTGTCGTGACGCGTGCCACCATGTCCATGTTGTTCTACACTCTGA
TCACAGCTTTTCTGATCGGCATACAGGCGGGGCCGCCGGCGCCGCTGCCGETTGGTGATCTGG
CATGGGATGGGAGACAGCTGTTGCAATCCCTTAAGCATGGGTGCTATTAAAAAAATGGTGGA
GAAGAAAATACCTGGAATTTACGTCTTATCTTTAGAGATTGGGAAGACCCTGATGGAGGACG
TGGAGAACAGCTTCTTCTTGAATGTCAATTCCCAAGTAACAACAGTGTGTCAGGCACTTGCT
AAGGATCCTAAATTGCAGCAAGGCTACAATGCTATGGGATTCTCCCAGGGAGGCCAATTTCT
GAGGGCAGTGGCTCAGAGATGCCCTTCACCTCCCATGATCAATCTGATCTCGGTTGGGGGAC
AACATCAAGGTGTTTTTGGACTCCCTCGATGCCCAGGAGAGAGCTCTCACATCTGTGACTTC
ATCCGAAAAACACTGAATGCTGGGGCGTACTCCAAAGTTGTTCAGGAACGCCTCGTGCAAGC
CGAATACTGGCATGACCCCATAAAGGAGGATGTGTATCGCAACCACAGCATCTTCTTGGCAG
ATATAAATCAGGAGCGGGGTATCAATGAGTCCTACAAGAAAAACCTGATGGCCCTGAAGAAG
TTTGTGATGGTGAAATTCCTCAATGATTCCATTGTGGACCCTGTAGATTCGGAGTGGTTTGG
ATTTTACAGAAGTGGCCAAGCCAAGGAAACCATTCCCTTACAGGAGACCTCCCTGTACACAC
AGGACCGCCTGGGGCTARAAGGAAATGGACAATGCAGGACAGCTAGTGTTTCTGGCTACAGAA
GGGGACCATCTTCAGTTGTCTGAAGAATGGTTTTATGCCCACATCATACCATTCCTTGGATA
AAAGATCTAGAGCTGAATTCCTGCAGCCAGGGGGATCAGCCTCTACTGTGCCTTCTAGTTGC
CAGCCATCTGTTGTTTGCCCCTCCCCCTTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCAC
TGTCCTTTCCTAATAAAATGAGGAAATTGCATCACATTGTCTGAGTAGGTGTCATTCTATTC
TGGGGGGTGGGGEGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCT
GGGGATGCAGTGGGCTCTATGGGGTGGTCAATCTAGATCCCATCAAAGGTCACCTAGTCATG
TAAGTGAGCCACTATCTCCTCCTACAAGGCCAGGGCTATGGGGTTGGTGAAGTCTAGTTAGG
CAGTGGTGCCAGGTCACACCTCACTCATCAGGGGGTGGCCTGACTCAGTGGTGATCTCTACT
CACCTCCTCAGGCCCTCATCATTTAGCCTGTAAGACCCAGCAGGGCCTAAGGTGCTAATAGC
AGGGTCCACTCACATCATGTAGCTCCTTCCCCCCTGGTGGAGCTCCTGCACTAAGGTAGGGA
AATCCCTGAAGCTATCCTAATTAAAAGTAAAGTCTCTCCTAGAATCTATCTAGTCCAGGTTA
TTCCACTATATATCCAGTGAGAAGTGGGCCCTGGTTATGTAGTCCACCACCTGCCTGGTTAG
GGTAGTGCTGCTGTAGCCTCACCTGCACAGGTGATTACCCACTCCCCAGTAGGGGGGTATGT
AGGGATACCCTTACACTACCAGATAGTGGTGCACCACTCACTTGGGCTGAGGCCCCAGGAAT
AAGTAGATAGTGAGGGTGCCCCTAGTGCTCCTTCAGCTCAGGGCTTAGCTAGGCTGGAGCAC
CATATCTAATTAATTGCTGTAAAGCAGGAACACCCTATGTGAAGAGCCCCCTCACTCCAGGG
CCAGGTAGAAGGGAGGGCTCCTATAGAGGTTTTCCTTAGGAGTGGGTCACAGATCCCTGTTC
CACAGATTATATTAAGTCCATCAGGTGCTCAGTATCAGGGGTCACAGATACTCAGCCAGCCC
AGTGGTGTACTAGCTGGGCAGTTAGGTAGACAGCTTCAGGAACTGGTCAGCARAAGAATAGGG
GAGCTTAAGTAGTGTTCAGCAGCACCCTCCCATCTAGGTGTCTCCTCTCAGTGACCCCTCAG
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GGCTCCTCTAAGAACTCCACAGAATATAGGGGGCTGGGAGCCCTGCTAAGCACTTAGGGGGT
CTCCAGAGGCACCTAATTACTCCAATTGGGAGGGAATGAGTATGGTGTCAAGCCTCTTAATT
CACACAAAAANCCAACACACAGATGTAATGAAAATAAAGATCCTTTATTCTCGAGATCCACT
AGGGCCGCAGGAACCCCTAGTGATGGAGTTGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCA
CTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGC
GAGCGAGCGCGCAGCTGCCTGCAGG

148

Viral Vector NGF-2

CCTGCAGGCAGCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCARAAGCCCGGGCGETCGG
GCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAACTC
CATCACTAGGGGTTCCTGCGGCCGCGGCTCCGGETGCCCGETCAGTGGGCAGAGCGCACATCGC
CCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACCGGTGCCTAGAGAAGGTGG
CGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGG
AGAACCGTATATAAGTGCAGTAGTCGCCGTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCA
GAACACAGGTAAGTGCCGTGTGTGGTTCCCGCGGGCCTGGCCTCTTTACGGGTTATGGCCCT
TGCGTGCCTTGAATTACTTCCACCTGGCTGCAGTACGTGATTCTTGATCCCGAGCTTCGGGT
TGGAAGTGGGTGGGAGAGTTCGAGGCCTTGCGCTTAAGGAGCCCCTTCGCCTCGTGCTTGAG
TTGAGGCCTGGCCTGGGCGCTGGGGCCGCCGCETGCGAATCTGGTGGCACCTTCGCGCCTGET
CTCGCTGCTTTCGATAAGTCTCTAGCCATTTAAAATTTTTGATGACCTGCTGCGACGCTTTT
TTTCTGGCAAGATAGTCTTGTAAATGCGGGCCAAGATCTGCACACTGGTATTTCGGTTTTTG
GGGCCGCGGGCGGCGACGGGGCCCGTGCGETCCCAGCGCACATGTTCGGCGAGGCGGGGCCTG
CGAGCGCGGCCACCGAGAATCGGACGGGGGTAGTCTCAAGCTGGCCGGCCTGCTCTGGTGCC
TGGCCTCGCGCCGCCGTGTATCGCCCCGCCCTGGGECGGCAAGGCTGGCCCGGTCGGCACCAG
TTGCGTGAGCGGAAAGATGGCCGCTTCCCGGCCCTGCTGCAGGGAGCTCAAAATGGAGGACG
CGGCGCTCGGGAGAGCGGGCGGGETGAGTCACCCACACAAAGGAARAGGGCCTTTCCGETCCTC
AGCCGTCGCTTCATGTGACTCCACGGAGTACCGGGCGCCGTCCAGGCACCTCGATTAGTTCT
GGAGCTTTTGGAGTACGTCGTCTTTAGGTTGGGGGGAGGGGTTTTATGCGATGGAGTTTCCC
CACACTGAGTGGGTGGAGACTGAAGTTAGGCCAGCTTGGCACTTGATGTAATTCTCCTTGGA
ATTTGCCCTTTTTGAGTTTGGATCTTGGTTCATTCTCAAGCCTCAGACAGTGGTTCAAAGTT
TTTTTCTTCCATTTCAGGTGTCGTGACGCGTGCCACCATGTCCATGTTGTTCTACACTCTGA
TCACAGCTTTTCTGATCGGCATACAGGCGGTGCCGCCGGCGCCGCTGCCGTTGGETGATCTGG
CATGGGATGGGAGACAGCTGTTGCAATCCCTTAAGCATGGGTGCTATTAAAAAAATGGTGGA
GAAGAAAATACCTGGAATTTACGTCTTATCTTTAGAGATTGGGAAGACCCTGATGGAGGACG
TGGAGAACAGCTTCTTCTTGAATGTCAATTCCCAAGTAACAACAGTGTGTCAGGCACTTGCT
AAGGATCCTAAATTGCAGCAAGGCTACAATGCTATGGGATTCTCCCAGGGAGGCCAATTTCT
GAGGGCAGTGGCTCAGAGATGCCCTTCACCTCCCATGATCAATCTGATCTCGGTTGGGGGAC
AACATCAAGGTGTTTTTGGACTCCCTCGATGCCCAGGAGAGAGCTCTCACATCTGTGACTTC
ATCCGAAAAACACTGAATGCTGGGGCGTACTCCAAAGTTGTTCAGGAACGCCTCGTGCAAGC
CGAATACTGGCATGACCCCATAAAGGAGGATGTGTATCGCAACCACAGCATCTTCTTGGCAG
ATATAAATCAGGAGCGGGGTATCAATGAGTCCTACAAGAAAAACCTGATGGCCCTGAAGAAG
TTTGTGATGGTGAAATTCCTCAATGATTCCATTGTGGACCCTGTAGATTCGGAGTGGTTTGG
ATTTTACAGAAGTGGCCAAGCCAAGGAAACCATTCCCTTACAGGAGACCTCCCTGTACACAC
AGGACCGCCTGGGGCTAAAGGAAATGGACAATGCAGGACAGCTAGTGTTTCTGGCTACAGAA
GGGGACCATCTTCAGTTGTCTGAAGAATGGTTTTATGCCCACATCATACCATTCCTTGGATA
AAAGATCTAGAGCTGAATTCCTGCAGCCAGGGGGATCAGCCTCTACTGTGCCTTCTAGTTGC
CAGCCATCTGTTGTTTGCCCCTCCCCCTTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCAC
TGTCCTTTCCTAATAAAATGAGGAAATTGCATCACATTGTCTGAGTAGGTGTCATTCTATTC
TGGGGGGTGGGGEGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCT
GGGGATGCAGTGGGCTCTATGGGGTGGTCAATCTAGATCCCATCARAAGGTCACCTAGTCATG
TAAGTGAGCCACTATCTCCTCCTACAAGGCCAGGGCTATGGGGTTGGTGAAGTCTAGTTAGG
CAGTGGTGCCAGGTCACACCTCACTCATCAGGGGGTGGCCTGACTCAGTGGTGATCTCTACT
CACCTCCTCAGGCCCTCATCATTTAGCCTGTAAGACCCAGCAGGGCCTAAGGTGCTAATAGC
AGGGTCCACTCACATCATGTAGCTCCTTCCCCCCTGGTGGAGCTCCTGCACTAAGGTAGGGA
AATCCCTGAAGCTATCCTAATTAAAAGTAAAGTCTCTCCTAGAATCTATCTAGTCCAGGTTA
TTCCACTATATATCCAGTGAGAAGTGGGCCCTGGTTATGTAGTCCACCACCTGCCTGGTTAG
GGTAGTGCTGCTGTAGCCTCACCTGCACAGGTGATTACCCACTCCCCAGTAGGGGGGTATGT
AGGGATACCCTTACACTACCAGATAGTGGTGCACCACTCACTTGGGCTGAGGCCCCAGGAAT
AAGTAGATAGTGAGGGTGCCCCTAGTGCTCCTTCAGCTCAGGGCTTAGCTAGGCTGGAGCAC
CATATCTAATTAATTGCTGTAAAGCAGGAACACCCTATGTGAAGAGCCCCCTCACTCCAGGG
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CCAGGTAGAAGGGAGGGCTCCTATAGAGGTTTTCCTTAGGAGTGGGTCACAGATCCCTGTTC
CACAGATTATATTAAGTCCATCAGGTGCTCAGTATCAGGGGTCACAGATACTCAGCCAGCCC
AGTGGTGTACTAGCTGGGCAGTTAGGTAGACAGCTTCAGGAACTGGTCAGCAAAGAATAGGG
GAGCTTAAGTAGTGTTCAGCAGCACCCTCCCATCTAGGTGTCTCCTCTCAGTGACCCCTCAG
GGCTCCTCTAAGAACTCCACAGAATATAGGGGGCTGGGAGCCCTGCTAAGCACTTAGGGGGT
CTCCAGAGGCACCTAATTACTCCAATTGGGAGGGAATGAGTATGGTGTCAAGCCTCTTAATT
CACACAAAAAACCAACACACAGATGTAATGAAAATAAAGATCCTTTATTCTCGAGATCCACT
AGGGCCGCAGGAACCCCTAGTGATGGAGTTGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCA
CTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGC
GAGCGAGCGCGCAGCTGCCTGCAGG

149

Viral Vector Insulin

CCTGCAGGCAGCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCARAAGCCCGGGCGETCGG
GCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAACTC
CATCACTAGGGGTTCCTGCGGCCGCGGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGC
CCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACCGGTGCCTAGAGAAGGTGG
CGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGG
AGAACCGTATATAAGTGCAGTAGTCGCCGTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCA
GAACACAGGTAAGTGCCGTGTGTGGTTCCCGCGGGCCTGGCCTCTTTACGGGTTATGGCCCT
TGCGTGCCTTGAATTACTTCCACCTGGCTGCAGTACGTGATTCTTGATCCCGAGCTTCGGGT
TGGAAGTGGGTGGGAGAGTTCGAGGCCTTGCGCTTAAGGAGCCCCTTCGCCTCGTGCTTGAG
TTGAGGCCTGGCCTGGGCGCTGGGGCCGCCGCGETGCGAATCTGGTGGCACCTTCGCGCCTGT
CTCGCTGCTTTCGATAAGTCTCTAGCCATTTAAAATTTTTGATGACCTGCTGCGACGCTTTT
TTTCTGGCAAGATAGTCTTGTAAATGCGGGCCAAGATCTGCACACTGGTATTTCGGTTTTTG
GGGCCGCGGGCGGCGACGGGGCCCGETGCGETCCCAGCGCACATGTTCGGCGAGGCGGGGCCTG
CGAGCGCGGCCACCGAGAATCGGACGGGGGTAGTCTCAAGCTGGCCGGCCTGCTCTGGTGCC
TGGCCTCGCGCCGCCGTGTATCGCCCCGCCCTGGGECGGCAAGGCTGGCCCGGTCGGCACCAG
TTGCGTGAGCGGAAAGATGGCCGCTTCCCGGCCCTGCTGCAGGGAGCTCAARATGGAGGACG
CGGCGCTCGGGAGAGCGGGCGGGETGAGTCACCCACACAAAGGAARAGGGCCTTTCCGETCCTC
AGCCGTCGCTTCATGTGACTCCACGGAGTACCGGGCGCCGTCCAGGCACCTCGATTAGTTCT
GGAGCTTTTGGAGTACGTCGTCTTTAGGTTGGGGGGAGGGGTTTTATGCGATGGAGTTTCCC
CACACTGAGTGGGTGGAGACTGAAGTTAGGCCAGCTTGGCACTTGATGTAATTCTCCTTGGA
ATTTGCCCTTTTTGAGTTTGGATCTTGGTTCATTCTCAAGCCTCAGACAGTGGTTCAAAGTT
TTTTTCTTCCATTTCAGGTGTCGTGACGCGTGCCACCATGGCCCTGTGGATGCGCCTCCTGC
CCCTGCTGGCGCTGCTGGCCCTCTGGGGACCTGACCCAGCCGCAGCCGTGCCGLCCGGCGCCG
CTGCCGTTGGTGATCTGGCATGGGATGGGAGACAGCTGTTGCAATCCCTTAAGCATGGGTGC
TATTAAARRAATGGTGGAGAAGAARAATACCTGGAATTTACGTCTTATCTTTAGAGATTGGGA
AGACCCTGATGGAGGACGTGGAGAACAGCTTCTTCTTGAATGTCAATTCCCAAGTAACAACA
GTGTGTCAGGCACTTGCTAAGGATCCTAAATTGCAGCAAGGCTACAATGCTATGGGATTCTC
CCAGGGAGGCCAATTTCTGAGGGCAGTGGCTCAGAGATGCCCTTCACCTCCCATGATCAATC
TGATCTCGGTTGGGGGACAACATCAAGGTGTTTTTGGACTCCCTCGATGCCCAGGAGAGAGC
TCTCACATCTGTGACTTCATCCGAAARAACACTGAATGCTGGGGCGTACTCCAAAGTTGTTCA
GGAACGCCTCGTGCAAGCCGAATACTGGCATGACCCCATAAAGGAGGATGTGTATCGCAACC
ACAGCATCTTCTTGGCAGATATAAATCAGGAGCGGGGTATCAATGAGTCCTACAAGARAAAAC
CTGATGGCCCTGAAGAAGTTTGTGATGGTGAAATTCCTCAATGATTCCATTGTGGACCCTGT
AGATTCGGAGTGGTTTGGATTTTACAGAAGTGGCCAAGCCAAGGAAACCATTCCCTTACAGG
AGACCTCCCTGTACACACAGGACCGCCTGGGGCTAAAGGAAATGGACAATGCAGGACAGCTA
GTGTTTCTGGCTACAGAAGGGGACCATCTTCAGTTGTCTGAAGAATGGTTTTATGCCCACAT
CATACCATTCCTTGGATAAAAGATCTAGAGCTGAATTCCTGCAGCCAGGGGGATCAGCCTCT
ACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCTTGCCTTCCTTGACCCT
GGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCACATTGTCTGA
GTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAA
GACAATAGCAGGCATGCTGGGGATGCAGTGGGCTCTATGGGGTGGTCAATCTAGATCCCATC
AAAGGTCACCTAGTCATGTAAGTGAGCCACTATCTCCTCCTACAAGGCCAGGGCTATGGGGET
TGGTGAAGTCTAGTTAGGCAGTGGTGCCAGGTCACACCTCACTCATCAGGGGGTGGCCTGAC
TCAGTGGTGATCTCTACTCACCTCCTCAGGCCCTCATCATTTAGCCTGTAAGACCCAGCAGG
GCCTAAGGTGCTAATAGCAGGGTCCACTCACATCATGTAGCTCCTTCCCCCCTGGTGGAGCT
CCTGCACTAAGGTAGGGAAATCCCTGAAGCTATCCTAATTAAAAGTAAAGTCTCTCCTAGAA
TCTATCTAGTCCAGGTTATTCCACTATATATCCAGTGAGAAGTGGGCCCTGGTTATGTAGTC
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CACCACCTGCCTGGTTAGGGTAGTGCTGCTGTAGCCTCACCTGCACAGGTGATTACCCACTC
CCCAGTAGGGGGGTATGTAGGGATACCCTTACACTACCAGATAGTGGTGCACCACTCACTTG
GGCTGAGGCCCCAGGAATAAGTAGATAGTGAGGGTGCCCCTAGTGCTCCTTCAGCTCAGGGC
TTAGCTAGGCTGGAGCACCATATCTAATTAATTGCTGTAAAGCAGGAACACCCTATGTGAAG
AGCCCCCTCACTCCAGGGCCAGGTAGAAGGGAGGGCTCCTATAGAGGTTTTCCTTAGGAGTG
GGTCACAGATCCCTGTTCCACAGATTATATTAAGTCCATCAGGTGCTCAGTATCAGGGGTCA
CAGATACTCAGCCAGCCCAGTGGTGTACTAGCTGGGCAGTTAGGTAGACAGCTTCAGGAACT
GGTCAGCAAAGAATAGGGGAGCTTAAGTAGTGTTCAGCAGCACCCTCCCATCTAGGTGTCTC
CTCTCAGTGACCCCTCAGGGCTCCTCTAAGAACTCCACAGAATATAGGGGGCTGGGAGCCCT
GCTAAGCACTTAGGGGGTCTCCAGAGGCACCTAATTACTCCAATTGGGAGGGAATGAGTATG
GTGTCAAGCCTCTTAATTCACACAAAAAACCAACACACAGATGTAATGAAAATAAAGATCCT
TTATTCTCGAGATCCACTAGGGCCGCAGGAACCCCTAGTGATGGAGTTGGCCACTCCCTCTC
TGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCCGGGCTTTGCC
CGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGCTGCCTGCAGG

150

Viral Vector CD33

CCTGCAGGCAGCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCARAAGCCCGGGCGTCGG
GCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAACTC
CATCACTAGGGGTTCCTGCGGCCGCGGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGC
CCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACCGGTGCCTAGAGAAGGTGG
CGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGG
AGAACCGTATATAAGTGCAGTAGTCGCCGTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCA
GAACACAGGTAAGTGCCGTGTGTGGTTCCCGCGGGCCTGGCCTCTTTACGGGTTATGGCCCT
TGCGTGCCTTGAATTACTTCCACCTGGCTGCAGTACGTGATTCTTGATCCCGAGCTTCGGGT
TGGAAGTGGGTGGGAGAGTTCGAGGCCTTGCGCTTAAGGAGCCCCTTCGCCTCGTGCTTGAG
TTGAGGCCTGGCCTGGGCGCTGGGGCCGCCGCGETGCGAATCTGGTGGCACCTTCGCGCCTGT
CTCGCTGCTTTCGATAAGTCTCTAGCCATTTAAAATTTTTGATGACCTGCTGCGACGCTTTT
TTTCTGGCAAGATAGTCTTGTAAATGCGGGCCAAGATCTGCACACTGGTATTTCGGTTTTTG
GGGCCGCGGGCGGCGACGGGGCCCGTGCGETCCCAGCGCACATGTTCGGCGAGGCGGGGCCTG
CGAGCGCGGCCACCGAGAATCGGACGGGGGTAGTCTCAAGCTGGCCGGCCTGCTCTGGTGCC
TGGCCTCGCGCCGCCGTGTATCGCCCCGCCCTGGGECGGCAAGGCTGGCCCGGTCGGCACCAG
TTGCGTGAGCGGAAAGATGGCCGCTTCCCGGCCCTGCTGCAGGGAGCTCAARAATGGAGGACG
CGGCGCTCGGGAGAGCGGGCGGGETGAGTCACCCACACAAAGGAARAGGGCCTTTCCGTCCTC
AGCCGTCGCTTCATGTGACTCCACGGAGTACCGGGCGCCGTCCAGGCACCTCGATTAGTTCT
GGAGCTTTTGGAGTACGTCGTCTTTAGGTTGGGGGGAGGGGTTTTATGCGATGGAGTTTCCC
CACACTGAGTGGGTGGAGACTGAAGTTAGGCCAGCTTGGCACTTGATGTAATTCTCCTTGGA
ATTTGCCCTTTTTGAGTTTGGATCTTGGTTCATTCTCAAGCCTCAGACAGTGGTTCAAAGTT
TTTTTCTTCCATTTCAGGTGTCGTGACGCGTGCCACCATGCCGCTGCTGCTACTGCTGCCCC
TGCTGTGGGCAGGGGCCAGGGCTGGGCCGCCGGCGECCGCTGCCGTTGGTGATCTGGCATGGG
ATGGGAGACAGCTGTTGCAATCCCTTAAGCATGGGTGCTATTAAAAAAATGGTGGAGAAGAA
AATACCTGGAATTTACGTCTTATCTTTAGAGATTGGGAAGACCCTGATGGAGGACGTGGAGA
ACAGCTTCTTCTTGAATGTCAATTCCCAAGTAACAACAGTGTGTCAGGCACTTGCTAAGGAT
CCTAAATTGCAGCAAGGCTACAATGCTATGGGATTCTCCCAGGGAGGCCAATTTCTGAGGGC
AGTGGCTCAGAGATGCCCTTCACCTCCCATGATCAATCTGATCTCGGTTGGGGGACAACATC
AAGGTGTTTTTGGACTCCCTCGATGCCCAGGAGAGAGCTCTCACATCTGTGACTTCATCCGA
AAAACACTGAATGCTGGGGCGTACTCCAAAGTTGTTCAGGAACGCCTCGTGCAAGCCGAATA
CTGGCATGACCCCATAAAGGAGGATGTGTATCGCAACCACAGCATCTTCTTGGCAGATATAA
ATCAGGAGCGGGGTATCAATGAGTCCTACAAGARAARACCTGATGGCCCTGAAGAAGTTTGTG
ATGGTGAAATTCCTCAATGATTCCATTGTGGACCCTGTAGATTCGGAGTGGTTTGGATTTTA
CAGAAGTGGCCAAGCCAAGGAAACCATTCCCTTACAGGAGACCTCCCTGTACACACAGGACC
GCCTGGGGCTAAAGGAAATGGACAATGCAGGACAGCTAGTGTTTCTGGCTACAGAAGGGGAC
CATCTTCAGTTGTCTGAAGAATGGTTTTATGCCCACATCATACCATTCCTTGGATAAAAGAT
CTAGAGCTGAATTCCTGCAGCCAGGGGGATCAGCCTCTACTGTGCCTTCTAGTTGCCAGCCA
TCTGTTGTTTGCCCCTCCCCCTTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCT
TTCCTAATAARATGAGGAAATTGCATCACATTGTCTGAGTAGGTGTCATTCTATTCTGGGGG
GTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGAT
GCAGTGGGCTCTATGGGGTGGTCAATCTAGATCCCATCAAAGGTCACCTAGTCATGTAAGTG
AGCCACTATCTCCTCCTACAAGGCCAGGGCTATGGGGTTGGTGAAGTCTAGTTAGGCAGTGG
TGCCAGGTCACACCTCACTCATCAGGGGGTGGCCTGACTCAGTGGTGATCTCTACTCACCTC
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CTCAGGCCCTCATCATTTAGCCTGTAAGACCCAGCAGGGCCTAAGGTGCTAATAGCAGGGTC
CACTCACATCATGTAGCTCCTTCCCCCCTGGTGGAGCTCCTGCACTAAGGTAGGGAAATCCC
TGAAGCTATCCTAATTAAAAGTAAAGTCTCTCCTAGAATCTATCTAGTCCAGGTTATTCCAC
TATATATCCAGTGAGAAGTGGGCCCTGGTTATGTAGTCCACCACCTGCCTGGTTAGGGTAGT
GCTGCTGTAGCCTCACCTGCACAGGTGATTACCCACTCCCCAGTAGGGGGGTATGTAGGGAT
ACCCTTACACTACCAGATAGTGGTGCACCACTCACTTGGGCTGAGGCCCCAGGAATAAGTAG
ATAGTGAGGGTGCCCCTAGTGCTCCTTCAGCTCAGGGCTTAGCTAGGCTGGAGCACCATATC
TAATTAATTGCTGTAAAGCAGGAACACCCTATGTGAAGAGCCCCCTCACTCCAGGGCCAGGT
AGAAGGGAGGGCTCCTATAGAGGTTTTCCTTAGGAGTGGGTCACAGATCCCTGTTCCACAGA
TTATATTAAGTCCATCAGGTGCTCAGTATCAGGGGTCACAGATACTCAGCCAGCCCAGTGGT
GTACTAGCTGGGCAGTTAGGTAGACAGCTTCAGGAACTGGTCAGCAAAGAATAGGGGAGCTT
AAGTAGTGTTCAGCAGCACCCTCCCATCTAGGTGTCTCCTCTCAGTGACCCCTCAGGGCTCC
TCTAAGAACTCCACAGAATATAGGGGGCTGGGAGCCCTGCTAAGCACTTAGGGGGTCTCCAG
AGGCACCTAATTACTCCAATTGGGAGGGAATGAGTATGGTGTCAAGCCTCTTAATTCACACA
AAAAACCAACACACAGATGTAATGAAARATAAAGATCCTTTATTCTCGAGATCCACTAGGGCC
GCAGGAACCCCTAGTGATGGAGTTGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGG
CCGGGCGACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGA
GCGCGCAGCTGCCTGCAGG

151

Viral Vector IL34

CCTGCAGGCAGCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCGETCGG
GCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAACTC
CATCACTAGGGGTTCCTGCGGCCGCGGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGC
CCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACCGGTGCCTAGAGAAGGT GG
CGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGG
AGAACCGTATATAAGTGCAGTAGTCGCCGTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCA
GAACACAGGTAAGTGCCGTGTGTGGTTCCCGCGGGCCTGGCCTCTTTACGGGTTATGGCCCT
TGCGTGCCTTGAATTACTTCCACCTGGCTGCAGTACGTGATTCTTGATCCCGAGCTTCGGGT
TGGAAGTGGGTGGGAGAGTTCGAGGCCTTGCGCTTAAGGAGCCCCTTCGCCTCGTGCTTGAG
TTGAGGCCTGGCCTGGGCGCTGGGGCCGCCGCGETGCGAATCTGGTGGCACCTTCGCGCCTGT
CTCGCTGCTTTCGATAAGTCTCTAGCCATTTAAAATTTTTGATGACCTGCTGCGACGCTTTT
TTTCTGGCAAGATAGTCTTGTAAATGCGGGCCAAGATCTGCACACTGGTATTTCGGTTTTTG
GGGCCGCGGGCGGCGACGGGGCCCGTGCGTCCCAGCGCACATGTTCGGCGAGGCGGGGCCTG
CGAGCGCGGCCACCGAGAATCGGACGGGGGTAGTCTCAAGCTGGCCGGCCTGCTCTGGTGCC
TGGCCTCGCGCCGCCGETGTATCGCCCCGCCCTGGGCGGCAAGGCTGGCCCGGTCGGCACCAG
TTGCGTGAGCGGAAAGATGGCCGCTTCCCGGCCCTGCTGCAGGGAGCTCAAAATGGAGGACG
CGGCGCTCGGGAGAGCGGGCGGGTGAGTCACCCACACAAAGGAARAGGGCCTTTCCGTCCTC
AGCCGTCGCTTCATGTGACTCCACGGAGTACCGGGCGCCGTCCAGGCACCTCGATTAGTTCT
GGAGCTTTTGGAGTACGTCGTCTTTAGGTTGGGGGGAGGGGTTTTATGCGATGGAGTTTCCC
CACACTGAGTGGGTGGAGACTGAAGTTAGGCCAGCTTGGCACTTGATGTAATTCTCCTTGGA
ATTTGCCCTTTTTGAGTTTGGATCTTGGTTCATTCTCAAGCCTCAGACAGTGGTTCAAAGTT
TTTTTCTTCCATTTCAGGTGTCGTGACGCGTGCCACCATGCCCCGGGGCTTCACCTGGCTGC
GCTATCTTCTGCTGGGGATCTTCCTTGGCGTGGCCAGGGGGGGGCCGCCGEGECGECCGCTGCCG
TTGGTGATCTGGCATGGGATGGGAGACAGCTGTTGCAATCCCTTAAGCATGGGTGCTATTAA
AAAAATGGTGGAGAAGAAAATACCTGGAATTTACGTCTTATCTTTAGAGATTGGGAAGACCC
TGATGGAGGACGTGGAGAACAGCTTCTTCTTGAATGTCAATTCCCAAGTAACAACAGTGTGT
CAGGCACTTGCTAAGGATCCTAAATTGCAGCAAGGCTACAATGCTATGGGATTCTCCCAGGG
AGGCCAATTTCTGAGGGCAGTGGCTCAGAGATGCCCTTCACCTCCCATGATCAATCTGATCT
CGGTTGGGGGACAACATCAAGGTGTTTTTGGACTCCCTCGATGCCCAGGAGAGAGCTCTCAC
ATCTGTGACTTCATCCGAAAAACACTGAATGCTGGGGCGTACTCCAAAGTTGTTCAGGAACG
CCTCGTGCAAGCCGAATACTGGCATGACCCCATAAAGGAGGATGTGTATCGCAACCACAGCA
TCTTCTTGGCAGATATAAATCAGGAGCGGGGTATCAATGAGTCCTACAAGAAAAACCTGATG
GCCCTGAAGAAGTTTGTGATGGTGAAATTCCTCAATGATTCCATTGTGGACCCTGTAGATTC
GGAGTGGTTTGGATTTTACAGAAGTGGCCAAGCCAAGGAAACCATTCCCTTACAGGAGACCT
CCCTGTACACACAGGACCGCCTGGGGCTAAAGGAAATGGACAATGCAGGACAGCTAGTGTTT
CTGGCTACAGAAGGGGACCATCTTCAGTTGTCTGAAGAATGGTTTTATGCCCACATCATACC
ATTCCTTGGATAAAAGATCTAGAGCTGAATTCCTGCAGCCAGGGGGATCAGCCTCTACTGTG
CCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCTTGCCTTCCTTGACCCTGGAAGG
TGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCACATTGTCTGAGTAGGT
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GTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAAT
AGCAGGCATGCTGGGGATGCAGTGGGCTCTATGGGGTGGTCAATCTAGATCCCATCAAAGGT
CACCTAGTCATGTAAGTGAGCCACTATCTCCTCCTACAAGGCCAGGGCTATGGGGTTGGTGA
AGTCTAGTTAGGCAGTGGTGCCAGGTCACACCTCACTCATCAGGGGGTGGCCTGACTCAGTG
GTGATCTCTACTCACCTCCTCAGGCCCTCATCATTTAGCCTGTAAGACCCAGCAGGGCCTAA
GGTGCTAATAGCAGGGTCCACTCACATCATGTAGCTCCTTCCCCCCTGGTGGAGCTCCTGCA
CTAAGGTAGGGAAATCCCTGAAGCTATCCTAATTAAAAGTAAAGTCTCTCCTAGAATCTATC
TAGTCCAGGTTATTCCACTATATATCCAGTGAGAAGTGGGCCCTGGTTATGTAGTCCACCAC
CTGCCTGGTTAGGGTAGTGCTGCTGTAGCCTCACCTGCACAGGTGATTACCCACTCCCCAGT
AGGGGGGTATGTAGGGATACCCTTACACTACCAGATAGTGGTGCACCACTCACTTGGGCTGA
GGCCCCAGGAATAAGTAGATAGTGAGGGTGCCCCTAGTGCTCCTTCAGCTCAGGGCTTAGCT
AGGCTGGAGCACCATATCTAATTAATTGCTGTAAAGCAGGAACACCCTATGTGAAGAGCCCC
CTCACTCCAGGGCCAGGTAGAAGGGAGGGCTCCTATAGAGGTTTTCCTTAGGAGTGGGTCAC
AGATCCCTGTTCCACAGATTATATTAAGTCCATCAGGTGCTCAGTATCAGGGGTCACAGATA
CTCAGCCAGCCCAGTGGTGTACTAGCTGGGCAGTTAGGTAGACAGCTTCAGGAACTGGTCAG
CAAAGAATAGGGGAGCTTAAGTAGTGTTCAGCAGCACCCTCCCATCTAGGTGTCTCCTCTCA
GTGACCCCTCAGGGCTCCTCTAAGAACTCCACAGAATATAGGGGGCTGGGAGCCCTGCTAAG
CACTTAGGGGGTCTCCAGAGGCACCTAATTACTCCAATTGGGAGGGAATGAGTATGGTGTCA
AGCCTCTTAATTCACACAAAARAACCAACACACAGATGTAATGAAAATAAAGATCCTTTATTC
TCGAGATCCACTAGGGCCGCAGGAACCCCTAGTGATGGAGTTGGCCACTCCCTCTCTGCGCG
CTCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCG
GCCTCAGTGAGCGAGCGAGCGCGCAGCTGCCTGCAGG

152

Viral Vector OSM

CCTGCAGGCAGCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCARAAGCCCGGGCETCGG
GCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAACTC
CATCACTAGGGGTTCCTGCGGCCGCGGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGC
CCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACCGGTGCCTAGAGAAGGT GG
CGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGG
AGAACCGTATATAAGTGCAGTAGTCGCCGTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCA
GAACACAGGTAAGTGCCGTGTGTGGTTCCCGCGGGCCTGGCCTCTTTACGGGTTATGGCCCT
TGCGTGCCTTGAATTACTTCCACCTGGCTGCAGTACGTGATTCTTGATCCCGAGCTTCGGGT
TGGAAGTGGGTGGGAGAGTTCGAGGCCTTGCGCTTAAGGAGCCCCTTCGCCTCGTGCTTGAG
TTGAGGCCTGGCCTGGGCGCTGGGGCCGCCGCGEGTGCGAATCTGGTGGCACCTTCGCGCCTGT
CTCGCTGCTTTCGATAAGTCTCTAGCCATTTAAAATTTTTGATGACCTGCTGCGACGCTTTT
TTTCTGGCAAGATAGTCTTGTAAATGCGGGCCAAGATCTGCACACTGGTATTTCGGTTTTTG
GGGCCGCGGGCGGCGACGGGGCCCGTGCGETCCCAGCGCACATGTTCGGCGAGGCGGGGCCTG
CGAGCGCGGCCACCGAGAATCGGACGGGGGTAGTCTCAAGCTGGCCGGCCTGCTCTGGTGCC
TGGCCTCGCGCCGCCGETGTATCGCCCCGCCCTGGGECGGCAAGGCTGGCCCGGTCGGCACCAG
TTGCGTGAGCGGAAAGATGGCCGCTTCCCGGCCCTGCTGCAGGGAGCTCAAAATGGAGGACG
CGGCGCTCGGGAGAGCGGGCGGGTGAGTCACCCACACAAAGGAARAGGGCCTTTCCGTCCTC
AGCCGTCGCTTCATGTGACTCCACGGAGTACCGGGCGCCGTCCAGGCACCTCGATTAGTTCT
GGAGCTTTTGGAGTACGTCGTCTTTAGGTTGGGGGGAGGGGTTTTATGCGATGGAGTTTCCC
CACACTGAGTGGGTGGAGACTGAAGTTAGGCCAGCTTGGCACTTGATGTAATTCTCCTTGGA
ATTTGCCCTTTTTGAGTTTGGATCTTGGTTCATTCTCAAGCCTCAGACAGTGGTTCAAAGTT
TTTTTCTTCCATTTCAGGTGTCGTGACGCGTGCCACCATGGGGGTACTGCTCACACAGAGGA
CGCTGCTCAGTCTGGTCCTTGCACTCCTGTTTCCAGACGCTAGAGCCCTGCCGTTGGTGATC
TGGCATGGGATGGGAGACAGCTGTTGCAATCCCTTAAGCATGGGTGCTATTAAAAAARATGGT
GGAGAAGAAAATACCTGGAATTTACGTCTTATCTTTAGAGATTGGGAAGACCCTGATGGAGG
ACGTGGAGAACAGCTTCTTCTTGAATGTCAATTCCCAAGTAACAACAGTGTGTCAGGCACTT
GCTAAGGATCCTAAATTGCAGCAAGGCTACAATGCTATGGGATTCTCCCAGGGAGGCCAATT
TCTGAGGGCAGTGGCTCAGAGATGCCCTTCACCTCCCATGATCAATCTGATCTCGGTTGGGG
GACAACATCAAGGTGTTTTTGGACTCCCTCGATGCCCAGGAGAGAGCTCTCACATCTGTGAC
TTCATCCGAAAAACACTGAATGCTGGGGCGTACTCCAAAGTTGTTCAGGAACGCCTCGTGCA
AGCCGAATACTGGCATGACCCCATAAAGGAGGATGTGTATCGCAACCACAGCATCTTCTTGG
CAGATATARAATCAGGAGCGGGGTATCAATGAGTCCTACAAGAAARACCTGATGGCCCTGAAG
AAGTTTGTGATGGTGAAATTCCTCAATGATTCCATTGTGGACCCTGTAGATTCGGAGTGGTT
TGGATTTTACAGAAGTGGCCAAGCCAAGGAAACCATTCCCTTACAGGAGACCTCCCTGTACA
CACAGGACCGCCTGGGGCTAAAGGAAATGGACAATGCAGGACAGCTAGTGTTTCTGGCTACA
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GAAGGGGACCATCTTCAGTTGTCTGAAGAATGGTTTTATGCCCACATCATACCATTCCTTGG
ATAAARAGATCTAGAGCTGAATTCCTGCAGCCAGGGGGATCAGCCTCTACTGTGCCTTCTAGT
TGCCAGCCATCTGTTGTTTGCCCCTCCCCCTTGCCTTCCTTGACCCTGGAAGGTGCCACTCC
CACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCACATTGTCTGAGTAGGTGTCATTCTA
TTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCAT
GCTGGGGATGCAGTGGGCTCTATGGGGTGGTCAATCTAGATCCCATCAAAGGTCACCTAGTC
ATGTAAGTGAGCCACTATCTCCTCCTACAAGGCCAGGGCTATGGGGTTGGTGAAGTCTAGTT
AGGCAGTGGTGCCAGGTCACACCTCACTCATCAGGGGGTGGCCTGACTCAGTGGTGATCTCT
ACTCACCTCCTCAGGCCCTCATCATTTAGCCTGTAAGACCCAGCAGGGCCTAAGGTGCTAAT
AGCAGGGTCCACTCACATCATGTAGCTCCTTCCCCCCTGGTGGAGCTCCTGCACTAAGGTAG
GGAAATCCCTGAAGCTATCCTAATTAAAAGTAAAGTCTCTCCTAGAATCTATCTAGTCCAGG
TTATTCCACTATATATCCAGTGAGAAGTGGGCCCTGGTTATGTAGTCCACCACCTGCCTGGT
TAGGGTAGTGCTGCTGTAGCCTCACCTGCACAGGTGATTACCCACTCCCCAGTAGGGGGGTA
TGTAGGGATACCCTTACACTACCAGATAGTGGTGCACCACTCACTTGGGCTGAGGCCCCAGG
AATAAGTAGATAGTGAGGGTGCCCCTAGTGCTCCTTCAGCTCAGGGCTTAGCTAGGCTGGAG
CACCATATCTAATTAATTGCTGTAAAGCAGGAACACCCTATGTGAAGAGCCCCCTCACTCCA
GGGCCAGGTAGAAGGGAGGGCTCCTATAGAGGTTTTCCTTAGGAGTGGGTCACAGATCCCTG
TTCCACAGATTATATTAAGTCCATCAGGTGCTCAGTATCAGGGGTCACAGATACTCAGCCAG
CCCAGTGGTGTACTAGCTGGGCAGTTAGGTAGACAGCTTCAGGAACTGGTCAGCAAAGAATA
GGGGAGCTTAAGTAGTGTTCAGCAGCACCCTCCCATCTAGGTGTCTCCTCTCAGTGACCCCT
CAGGGCTCCTCTAAGAACTCCACAGAATATAGGGGGCTGGGAGCCCTGCTAAGCACTTAGGG
GGTCTCCAGAGGCACCTAATTACTCCAATTGGGAGGGAATGAGTATGGTGTCAAGCCTCTTA
ATTCACACAAAAANCCAACACACAGATGTAATGAAAATAAAGATCCTTTATTCTCGAGATCC
ACTAGGGCCGCAGGAACCCCTAGTGATGGAGTTGGCCACTCCCTCTCTGCGCGCTCGCTCGC
TCACTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTG
AGCGAGCGAGCGCGCAGCTGCCTGCAGG

153

Viral Vector IL-2

CCTGCAGGCAGCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCARAAGCCCGGGCETCGG
GCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAACTC
CATCACTAGGGGTTCCTGCGGCCGCGGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGC
CCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACCGGTGCCTAGAGAAGGT GG
CGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGG
AGAACCGTATATAAGTGCAGTAGTCGCCGTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCA
GAACACAGGTAAGTGCCGTGTGTGGTTCCCGCGGGCCTGGCCTCTTTACGGGTTATGGCCCT
TGCGTGCCTTGAATTACTTCCACCTGGCTGCAGTACGTGATTCTTGATCCCGAGCTTCGGGT
TGGAAGTGGGTGGGAGAGTTCGAGGCCTTGCGCTTAAGGAGCCCCTTCGCCTCGTGCTTGAG
TTGAGGCCTGGCCTGGGECGCTGGGGCCGCCGCGEGTGCGAATCTGGTGGCACCTTCGCGCCTGT
CTCGCTGCTTTCGATAAGTCTCTAGCCATTTAAAATTTTTGATGACCTGCTGCGACGCTTTT
TTTCTGGCAAGATAGTCTTGTAAATGCGGGCCAAGATCTGCACACTGGTATTTCGGTTTTTG
GGGCCGCGGGCGGCGACGGGGCCCGTGCGTCCCAGCGCACATGTTCGGCGAGGCGGGGCCTG
CGAGCGCGGCCACCGAGAATCGGACGGGGGTAGTCTCAAGCTGGCCGGCCTGCTCTGGTGCC
TGGCCTCGCGCCGCCGETGTATCGCCCCGCCCTGGEGECGEGCAAGGCTGGCCCGGETCGGCACCAG
TTGCGTGAGCGGAAAGATGGCCGCTTCCCGGCCCTGCTGCAGGGAGCTCAAAATGGAGGACG
CGGCGCTCGGGAGAGCGGGCGGGTGAGTCACCCACACAAAGGAARAGGGCCTTTCCGTCCTC
AGCCGTCGCTTCATGTGACTCCACGGAGTACCGGGCGCCGTCCAGGCACCTCGATTAGTTCT
GGAGCTTTTGGAGTACGTCGTCTTTAGGTTGGGGGGAGGGGTTTTATGCGATGGAGTTTCCC
CACACTGAGTGGGTGGAGACTGAAGTTAGGCCAGCTTGGCACTTGATGTAATTCTCCTTGGA
ATTTGCCCTTTTTGAGTTTGGATCTTGGTTCATTCTCAAGCCTCAGACAGTGGTTCAAAGTT
TTTTTCTTCCATTTCAGGTGTCGTGACGCGTGCCACCATGTACAGGATGCAACTCCTGTCTT
GCATTGCACTAAGTCTTGCACTTGTCCTGCTGTCTGCCAGGGCCGGGCCGCCGEGECGCCGCTG
CCGTTGGTGATCTGGCATGGGATGGGAGACAGCTGTTGCAATCCCTTAAGCATGGGTGCTAT
TAAAAAAATGGTGGAGAAGAAAATACCTGGAATTTACGTCTTATCTTTAGAGATTGGGAAGA
CCCTGATGGAGGACGTGGAGAACAGCTTCTTCTTGAATGTCAATTCCCAAGTAACAACAGTG
TGTCAGGCACTTGCTAAGGATCCTAAATTGCAGCAAGGCTACAATGCTATGGGATTCTCCCA
GGGAGGCCAATTTCTGAGGGCAGTGGCTCAGAGATGCCCTTCACCTCCCATGATCAATCTGA
TCTCGGTTGGGGGACAACATCAAGGTGTTTTTGGACTCCCTCGATGCCCAGGAGAGAGCTCT
CACATCTGTGACTTCATCCGAAAAACACTGAATGCTGGGGCGTACTCCAAAGTTGTTCAGGA
ACGCCTCGTGCAAGCCGAATACTGGCATGACCCCATAAAGGAGGATGTGTATCGCAACCACA
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GCATCTTCTTGGCAGATATAAATCAGGAGCGGGGTATCAATGAGTCCTACAAGAARAAACCTG
ATGGCCCTGAAGAAGTTTGTGATGGTGAAATTCCTCAATGATTCCATTGTGGACCCTGTAGA
TTCGGAGTGGTTTGGATTTTACAGAAGTGGCCAAGCCAAGGAAACCATTCCCTTACAGGAGA
CCTCCCTGTACACACAGGACCGCCTGGGGCTAAAGGAAATGGACAATGCAGGACAGCTAGTG
TTTCTGGCTACAGAAGGGGACCATCTTCAGTTGTCTGAAGAATGGTTTTATGCCCACATCAT
ACCATTCCTTGGATAAAAGATCTAGAGCTGAATTCCTGCAGCCAGGGGGATCAGCCTCTACT
GTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCTTGCCTTCCTTGACCCTGGA
AGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCACATTGTCTGAGTA
GGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGAC
AATAGCAGGCATGCTGGGGATGCAGTGGGCTCTATGGGGTGGTCAATCTAGATCCCATCAAA
GGTCACCTAGTCATGTAAGTGAGCCACTATCTCCTCCTACAAGGCCAGGGCTATGGGGTTGG
TGAAGTCTAGTTAGGCAGTGGTGCCAGGTCACACCTCACTCATCAGGGGGTGGCCTGACTCA
GTGGTGATCTCTACTCACCTCCTCAGGCCCTCATCATTTAGCCTGTAAGACCCAGCAGGGCC
TAAGGTGCTAATAGCAGGGTCCACTCACATCATGTAGCTCCTTCCCCCCTGGTGGAGCTCCT
GCACTAAGGTAGGGAAATCCCTGAAGCTATCCTAATTAAAAGTAAAGTCTCTCCTAGAATCT
ATCTAGTCCAGGTTATTCCACTATATATCCAGTGAGAAGTGGGCCCTGGTTATGTAGTCCAC
CACCTGCCTGGTTAGGGTAGTGCTGCTGTAGCCTCACCTGCACAGGTGATTACCCACTCCCC
AGTAGGGGGGTATGTAGGGATACCCTTACACTACCAGATAGTGGTGCACCACTCACTTGGGC
TGAGGCCCCAGGAATAAGTAGATAGTGAGGGTGCCCCTAGTGCTCCTTCAGCTCAGGGCTTA
GCTAGGCTGGAGCACCATATCTAATTAATTGCTGTAAAGCAGGAACACCCTATGTGAAGAGC
CCCCTCACTCCAGGGCCAGGTAGAAGGGAGGGCTCCTATAGAGGTTTTCCTTAGGAGTGGGT
CACAGATCCCTGTTCCACAGATTATATTAAGTCCATCAGGTGCTCAGTATCAGGGGTCACAG
ATACTCAGCCAGCCCAGTGGTGTACTAGCTGGGCAGTTAGGTAGACAGCTTCAGGAACTGGT
CAGCAAAGAATAGGGGAGCTTAAGTAGTGTTCAGCAGCACCCTCCCATCTAGGTGTCTCCTC
TCAGTGACCCCTCAGGGCTCCTCTAAGAACTCCACAGAATATAGGGGGCTGGGAGCCCTGCT
AAGCACTTAGGGGGTCTCCAGAGGCACCTAATTACTCCAATTGGGAGGGAATGAGTATGGTG
TCAAGCCTCTTAATTCACACAAAANACCAACACACAGATGTAATGAAAATAAAGATCCTTTA
TTCTCGAGATCCACTAGGGCCGCAGGAACCCCTAGTGATGGAGTTGGCCACTCCCTCTCTGC
GCGCTCGCTCGCTCACTGAGGCCGGGCGACCARAGGTCGCCCGACGCCCGGGCTTTGCCCGG
GCGGCCTCAGTGAGCGAGCGAGCGCGCAGCTGCCTGCAGG

154

Viral Vector Sp7-P

CCTGCAGGCAGCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCGTCGG
GCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAACTC
CATCACTAGGGGTTCCTGCGGCCGCGGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGC
CCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACCGGTGCCTAGAGAAGGTGG
CGCGGGGTARAACTGGGARAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGG
AGAACCGTATATAAGTGCAGTAGTCGCCGTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCA
GAACACAGGTAAGTGCCGTGTGTGGTTCCCGCGGGCCTGGCCTCTTTACGGGTTATGGCCCT
TGCGTGCCTTGAATTACTTCCACCTGGCTGCAGTACGTGATTCTTGATCCCGAGCTTCGGGT
TGGAAGTGGGTGGGAGAGTTCGAGGCCTTGCGCTTAAGGAGCCCCTTCGCCTCGTGCTTGAG
TTGAGGCCTGGCCTGGGCGCTGGGGCCGCCGCGTGCGAATCTGGTGGCACCTTCGCGCCTGT
CTCGCTGCTTTCGATAAGTCTCTAGCCATTTAAAATTTTTGATGACCTGCTGCGACGCTTTT
TTTCTGGCAAGATAGTCTTGTAAATGCGGGCCAAGATCTGCACACTGGTATTTCGGTTTTTG
GGGCCGCGGGCGGCGACGGGGCCCGTGCGTCCCAGCGCACATGTTCGGCGAGGCGGGGCCTG
CGAGCGCGGCCACCGAGAATCGGACGGGGGTAGTCTCAAGCTGGCCGGCCTGCTCTGGTGCC
TGGCCTCGCGCCGCCGTGTATCGCCCCGCCCTGGGCGGCAAGGCTGGCCCGGTCGGCACCAG
TTGCGTGAGCGGAAAGATGGCCGCTTCCCGGCCCTGCTGCAGGGAGCTCAAAATGGAGGACG
CGGCGCTCGGGAGAGCGGGCGGGTGAGTCACCCACACAAAGGAARAAGGGCCTTTCCGTCCTC
AGCCGTCGCTTCATGTGACTCCACGGAGTACCGGGCGCCGTCCAGGCACCTCGATTAGTTCT
GGAGCTTTTGGAGTACGTCGTCTTTAGGTTGGGGGGAGGGGTTTTATGCGATGGAGTTTCCC
CACACTGAGTGGGTGGAGACTGAAGTTAGGCCAGCTTGGCACTTGATGTAATTCTCCTTGGA
ATTTGCCCTTTTTGAGTTTGGATCTTGGTTCATTCTCAAGCCTCAGACAGTGGTTCAAAGTT
TTTTTCTTCCATTTCAGGTGTCGTGACGCGTGCCACCATGGCCTTCCTGTGGCTGCTGTCCT
GCTGGGCACTGCTGGGCACCACATTTGGCGGGCCGCCGGCGCCGCTGCCGTTGGTGATCTGG
CATGGGATGGGAGACAGCTGTTGCAATCCCTTAAGCATGGGTGCTATTAAAAAAATGGTGGA
GAAGAAAATACCTGGAATTTACGTCTTATCTTTAGAGATTGGGAAGACCCTGATGGAGGACG
TGGAGAACAGCTTCTTCTTGAATGTCAATTCCCAAGTAACAACAGTGTGTCAGGCACTTGCT
AAGGATCCTAAATTGCAGCAAGGCTACAATGCTATGGGATTCTCCCAGGGAGGCCAATTTCT
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GAGGGCAGTGGCTCAGAGATGCCCTTCACCTCCCATGATCAATCTGATCTCGGTTGGGGGAC
AACATCAAGGTGTTTTTGGACTCCCTCGATGCCCAGGAGAGAGCTCTCACATCTGTGACTTC
ATCCGAAARAACACTGAATGCTGGGGCGTACTCCAAAGTTGTTCAGGAACGCCTCGTGCAAGC
CGAATACTGGCATGACCCCATAAAGGAGGATGTGTATCGCAACCACAGCATCTTCTTGGCAG
ATATARAATCAGGAGCGGGGTATCAATGAGTCCTACAAGAAAARCCTGATGGCCCTGAAGAAG
TTTGTGATGGTGAAATTCCTCAATGATTCCATTGTGGACCCTGTAGATTCGGAGTGGTTTGG
ATTTTACAGAAGTGGCCAAGCCAAGGAAACCATTCCCTTACAGGAGACCTCCCTGTACACAC
AGGACCGCCTGGGGCTAAAGGAAATGGACAATGCAGGACAGCTAGTGTTTCTGGCTACAGAA
GGGGACCATCTTCAGTTGTCTGAAGAATGGTTTTATGCCCACATCATACCATTCCTTGGATA
AAAGATCTAGAGCTGAATTCCTGCAGCCAGGGGGATCAGCCTCTACTGTGCCTTCTAGTTGC
CAGCCATCTGTTGTTTGCCCCTCCCCCTTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCAC
TGTCCTTTCCTAATAAAATGAGGAAATTGCATCACATTGTCTGAGTAGGTGTCATTCTATTC
TGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCT
GGGGATGCAGTGGGCTCTATGGGGTGGTCAATCTAGATCCCATCAAAGGTCACCTAGTCATG
TAAGTGAGCCACTATCTCCTCCTACAAGGCCAGGGCTATGGGGTTGGTGAAGTCTAGTTAGG
CAGTGGTGCCAGGTCACACCTCACTCATCAGGGGGTGGCCTGACTCAGTGGTGATCTCTACT
CACCTCCTCAGGCCCTCATCATTTAGCCTGTAAGACCCAGCAGGGCCTAAGGTGCTAATAGC
AGGGTCCACTCACATCATGTAGCTCCTTCCCCCCTGGTGGAGCTCCTGCACTAAGGTAGGGA
AATCCCTGAAGCTATCCTAATTAAAAGTAAAGTCTCTCCTAGAATCTATCTAGTCCAGGTTA
TTCCACTATATATCCAGTGAGAAGTGGGCCCTGGTTATGTAGTCCACCACCTGCCTGGTTAG
GGTAGTGCTGCTGTAGCCTCACCTGCACAGGTGATTACCCACTCCCCAGTAGGGGGGTATGT
AGGGATACCCTTACACTACCAGATAGTGGTGCACCACTCACTTGGGCTGAGGCCCCAGGAAT
AAGTAGATAGTGAGGGTGCCCCTAGTGCTCCTTCAGCTCAGGGCTTAGCTAGGCTGGAGCAC
CATATCTAATTAATTGCTGTAAAGCAGGAACACCCTATGTGAAGAGCCCCCTCACTCCAGGG
CCAGGTAGAAGGGAGGGCTCCTATAGAGGTTTTCCTTAGGAGTGGGTCACAGATCCCTGTTC
CACAGATTATATTAAGTCCATCAGGTGCTCAGTATCAGGGGTCACAGATACTCAGCCAGCCC
AGTGGTGTACTAGCTGGGCAGTTAGGTAGACAGCTTCAGGAACTGGTCAGCAAAGAATAGGG
GAGCTTAAGTAGTGTTCAGCAGCACCCTCCCATCTAGGTGTCTCCTCTCAGTGACCCCTCAG
GGCTCCTCTAAGAACTCCACAGAATATAGGGGGCTGGGAGCCCTGCTAAGCACTTAGGGGGT
CTCCAGAGGCACCTAATTACTCCAATTGGGAGGGAATGAGTATGGTGTCAAGCCTCTTAATT
CACACAAAAANCCAACACACAGATGTAATGAAAATAAAGATCCTTTATTCTCGAGATCCACT
AGGGCCGCAGGAACCCCTAGTGATGGAGTTGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCA
CTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGC
GAGCGAGCGCGCAGCTGCCTGCAGG

155

Viral Vector Native

CCTGCAGGCAGCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCARAGCCCGGGCGETCGG
GCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAACTC
CATCACTAGGGGTTCCTGCGGCCGCGGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGC
CCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACCGGTGCCTAGAGAAGGTGG
CGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGG
AGAACCGTATATAAGTGCAGTAGTCGCCGTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCA
GAACACAGGTAAGTGCCGTGTGTGGTTCCCGCGGGCCTGGCCTCTTTACGGGTTATGGCCCT
TGCGTGCCTTGAATTACTTCCACCTGGCTGCAGTACGTGATTCTTGATCCCGAGCTTCGGGT
TGGAAGTGGGTGGGAGAGTTCGAGGCCTTGCGCTTAAGGAGCCCCTTCGCCTCGTGCTTGAG
TTGAGGCCTGGCCTGGGECGCTGGGGCCGCCGCGTGCGAATCTGGTGGCACCTTCGCGCCTGT
CTCGCTGCTTTCGATAAGTCTCTAGCCATTTAAAATTTTTGATGACCTGCTGCGACGCTTTT
TTTCTGGCAAGATAGTCTTGTAAATGCGGGCCAAGATCTGCACACTGGTATTTCGGTTTTTG
GGGCCGCGGGCGGCGACGGGGCCCGTGCGETCCCAGCGCACATGTTCGGCGAGGCGGGGCCTG
CGAGCGCGGCCACCGAGAATCGGACGGGGGTAGTCTCAAGCTGGCCGGCCTGCTCTGGTGCC
TGGCCTCGCGCCGCCGETGTATCGCCCCGCCCTGGEGGECGGCAAGGCTGGCCCGGTCGGCACCAG
TTGCGTGAGCGGAAAGATGGCCGCTTCCCGGCCCTGCTGCAGGGAGCTCAAAATGGAGGACG
CGGCGCTCGGGAGAGCGGGCGGGTGAGTCACCCACACAAAGGAARAAGGGCCTTTCCGTCCTC
AGCCGTCGCTTCATGTGACTCCACGGAGTACCGGGCGCCGTCCAGGCACCTCGATTAGTTCT
GGAGCTTTTGGAGTACGTCGTCTTTAGGTTGGGGGGAGGGGTTTTATGCGATGGAGTTTCCC
CACACTGAGTGGGTGGAGACTGAAGTTAGGCCAGCTTGGCACTTGATGTAATTCTCCTTGGA
ATTTGCCCTTTTTGAGTTTGGATCTTGGTTCATTCTCAAGCCTCAGACAGTGGTTCAAAGTT
TTTTTCTTCCATTTCAGGTGTCGTGACGCGTGCCACCATGGCGTCGCCCGGCTGCCTGTGGC
TCTTGGCTGTGGCTCTCCTGCCATGGACCTGCGCTTCTCGGGCGCTGCAGCATCTGGACCCG
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CCGGCGCCGCTGCCGTTGGTGATCTGGCATGGGATGGGAGACAGCTGTTGCAATCCCTTAAG
CATGGGTGCTATTAAAAAANATGGTGGAGAAGAAAATACCTGGAATTTACGTCTTATCTTTAG
AGATTGGGAAGACCCTGATGGAGGACGTGGAGAACAGCTTCTTCTTGAATGTCAATTCCCAA
GTAACAACAGTGTGTCAGGCACTTGCTAAGGATCCTAAATTGCAGCAAGGCTACAATGCTAT
GGGATTCTCCCAGGGAGGCCAATTTCTGAGGGCAGTGGCTCAGAGATGCCCTTCACCTCCCA
TGATCAATCTGATCTCGGTTGGGGGACAACATCAAGGTGTTTTTGGACTCCCTCGATGCCCA
GGAGAGAGCTCTCACATCTGTGACTTCATCCGAAAAACACTGAATGCTGGGGCGTACTCCAA
AGTTGTTCAGGAACGCCTCGTGCAAGCCGAATACTGGCATGACCCCATAAAGGAGGATGTGT
ATCGCAACCACAGCATCTTCTTGGCAGATATAAATCAGGAGCGGGGTATCAATGAGTCCTAC
AAGAAAAACCTGATGGCCCTGAAGAAGTTTGTGATGGTGAAATTCCTCAATGATTCCATTGT
GGACCCTGTAGATTCGGAGTGGTTTGGATTTTACAGAAGTGGCCAAGCCAAGGAAACCATTC
CCTTACAGGAGACCTCCCTGTACACACAGGACCGCCTGGGGCTAAAGGAAATGGACAATGCA
GGACAGCTAGTGTTTCTGGCTACAGAAGGGGACCATCTTCAGTTGTCTGAAGAATGGTTTTA
TGCCCACATCATACCATTCCTTGGATAAAAGATCTAGAGCTGAATTCCTGCAGCCAGGGGGA
TCAGCCTCTACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCTTGCCTTC
CTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCAC
ATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAG
GATTGGGAAGACAATAGCAGGCATGCTGGGGATGCAGTGGGCTCTATGGGGTGGTCAATCTA
GATCCCATCAAAGGTCACCTAGTCATGTAAGTGAGCCACTATCTCCTCCTACAAGGCCAGGG
CTATGGGGTTGGTGAAGTCTAGTTAGGCAGTGGTGCCAGGTCACACCTCACTCATCAGGGGG
TGGCCTGACTCAGTGGTGATCTCTACTCACCTCCTCAGGCCCTCATCATTTAGCCTGTAAGA
CCCAGCAGGGCCTAAGGTGCTAATAGCAGGGTCCACTCACATCATGTAGCTCCTTCCCCCCT
GGTGGAGCTCCTGCACTAAGGTAGGGAAATCCCTGAAGCTATCCTAATTAAAAGTAARAGTCT
CTCCTAGAATCTATCTAGTCCAGGTTATTCCACTATATATCCAGTGAGAAGTGGGCCCTGGT
TATGTAGTCCACCACCTGCCTGGTTAGGGTAGTGCTGCTGTAGCCTCACCTGCACAGGTGAT
TACCCACTCCCCAGTAGGGGGGTATGTAGGGATACCCTTACACTACCAGATAGTGGTGCACC
ACTCACTTGGGCTGAGGCCCCAGGAATAAGTAGATAGTGAGGGTGCCCCTAGTGCTCCTTCA
GCTCAGGGCTTAGCTAGGCTGGAGCACCATATCTAATTAATTGCTGTAAAGCAGGAACACCC
TATGTGAAGAGCCCCCTCACTCCAGGGCCAGGTAGAAGGGAGGGCTCCTATAGAGGTTTTCC
TTAGGAGTGGGTCACAGATCCCTGTTCCACAGATTATATTAAGTCCATCAGGTGCTCAGTAT
CAGGGGTCACAGATACTCAGCCAGCCCAGTGGTGTACTAGCTGGGCAGTTAGGTAGACAGCT
TCAGGAACTGGTCAGCAAAGAATAGGGGAGCTTAAGTAGTGTTCAGCAGCACCCTCCCATCT
AGGTGTCTCCTCTCAGTGACCCCTCAGGGCTCCTCTAAGAACTCCACAGAATATAGGGGGCT
GGGAGCCCTGCTAAGCACTTAGGGGGTCTCCAGAGGCACCTAATTACTCCAATTGGGAGGGA
ATGAGTATGGTGTCAAGCCTCTTAATTCACACAAAAAACCAACACACAGATGTAATGAAAAT
AAAGATCCTTTATTCTCGAGATCCACTAGGGCCGCAGGAACCCCTAGTGATGGAGTTGGCCA
CTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCCG
GGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGCTGCCTGCAGG

Components

156

Variant 5' ITR v2
CTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCGETCGGGCGACCTTTGGETCGCCCGGCCT
CAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAACTCCATCACTAGGGGTTCCT

157

Variant 5' ITR v3 (self-complementary)
CTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCGTCGGEGCGACCTTTGG
TCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTG

158

Variant 3' ITR vl
AGGAACCCCTAGTGATGGAGTTGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCC
GCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAG

159

Variant 3' ITR v2
AGGAACCCCTAGTGATGGAGTTGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCC
GGGCGACCAAAGGTCGCCCGACGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAG

160

Variant 3' ITR v3 (self-complementary)
CACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCARAGGTCGCCCGACGCC
CGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAG

Full-Length signal + PPT

161

SPARC PPT1lcoZ2
ATGAGGGCCTGGATCTTCTTTCTCCTTTGCCTGGCCGGGAGGGCCTTGGCA
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GGCCCACCTGCACCACTTCCCTTGGTCATCTGGCATGGCATGGGTGACTCTTGCTGCAATCC
CTTATCCATGGGGGCTATTAAGAAGATGGTGGAARAGAAGATTCCTGGAATTTATGTGCTGA
GTCTGGAAATTGGAAAGACCCTCATGGAAGATGTTGAAAACAGCTTCTTCTTGAATGTCAAT
TCCCAGGTCACCACAGTGTGTCAGGCTCTGGCAAAGGACCCCAAGCTCCAGCAAGGATATAA
TGCCATGGGATTTTCCCAAGGTGGCCAGTTCCTGAGGGCAGTGGCTCAGAGATGCCCTTCAC
CCCCTATGATCAACCTCATCTCTGTGGGTGGGCAGCATCAGGGTGTCTTTGGGCTCCCAAGA
TGCCCAGGAGAAAGCTCTCACATCTGTGACTTTATTAGAAAGACCCTGAATGCTGGGGCTTA
CAGCAAGGTTGTCCAGGAGAGGCTGGTGCAGGCTGAATACTGGCATGACCCCATTAAGGAAG
ATGTGTACAGAAACCACAGTATCTTCTTGGCTGATATCAACCAAGARAAGAGGCATCAATGAG
AGCTACAAGAAGAATCTCATGGCCCTGAAGAAGTTTGTGATGGTGAAATTCCTCAATGATAG
CATTGTGGACCCTGTAGACTCAGAGTGGTTTGGATTCTACAGGTCTGGCCAGGCTAAGGAGA
CCATCCCACTGCAAGAGACAAGCCTTTACACACAGGACAGGCTTGGTCTGAAAGAGATGGAT
AATGCTGGACAGCTGGTGTTTCTGGCCACTGAAGGGGACCACCTGCAGCTGAGTGAAGAATG
GTTCTATGCCCACATCATCCCCTTCTTAGGCTGA

162

SPARC PPT1co3
ATGAGGGCCTGGATCTTCTTTCTCCTTTGCCTGGCCGGGAGGGCCTTGGCA
GGGCCCCCAGCACCCCTGCCTCTGGTCATTTGGCATGGCATGGGGGACTCCTGCTGCAATCC
CTTATCCATGGGGGCCATCAAGAAGATGGTGGAGAAGAAGATCCCTGGAATTTATGTTCTGT
CTTTAGAAATAGGAAAAACACTGATGGAAGATGTGGAAAATTCCTTCTTCCTCAATGTCAAC
TCCCAGGTAACAACAGTGTGTCAGGCCCTGGCCARAGACCCCAAATTACAGCAGGGCTACAA
TGCTATGGGATTCTCACAGGGAGGCCAATTTCTCAGAGCTGTTGCTCAGAGATGCCCTTCAC
CCCCCATGATCAACCTGATTTCAGTGGGTGGACAACATCAAGGAGTTTTTGGATTACCAAGG
TGCCCTGGGGAGAGCTCTCACATTTGTGATTTTATAAGAAAAACCTTGAATGCTGGGGCCTA
CTCAAAGGTGGTCCAGGAGAGGTTAGTGCAGGCTGAGTATTGGCATGACCCCATTAAGGAAG
ATGTGTACAGAAACCACTCCATTTTTTTGGCTGACATCAACCAGGAGAGAGGAATTAATGAA
TCCTACAAGAAGAACCTGATGGCCCTCAAGAAGTTTGTGATGGTGAAATTCCTCAATGACTC
CATTGTGGATCCAGTGGATTCAGAGTGGTTTGGATTCTACAGAAGTGGCCAAGCCAAGGAAA
CAATACCACTTCAAGAGACCAGCCTGTACACCCAGGACAGACTGGGCCTAAAGGARATGGAC
AATGCAGGTCAGCTTGTTTTCTTGGCCACTGAGGGGGACCACCTTCAACTCTCTGAAGAATG
GTTTTATGCCCACATCATACCCTTTCTGGGGTGA

163

SPARC PPT1co4
ATGAGGGCCTGGATCTTCTTTCTCCTTTGCCTGGCCGGGAGGGCCTTGGCA
GGCCCTCCAGCACCTCTTCCTTTAGTGATCTGGCATGGCATGGGTGACAGCTGCTGCAACCC
ACTGTCCATGGGAGCCATCAAGAAAATGGTGGAGAAGAAAATTCCAGGAATCTATGTCCTAT
CCCTGGAGATTGGGAAGACTCTGATGGAAGATGTGGAGAACTCCTTCTTCCTGAATGTCAAT
TCCCAAGTCACCACAGTCTGCCAGGCCCTGGCCARAGACCCCAAGCTGCAGCAAGGGTACAA
TGCTATGGGCTTCTCCCAAGGGGGGCAGTTCTTGAGAGCAGTTGCCCAGAGATGCCCCAGCC
CTCCAATGATTAATCTGATCTCTGTGGGAGGTCAGCATCAAGGAGTCTTTGGGTTGCCCAGA
TGTCCAGGAGAGAGCAGTCACATCTGTGACTTCATCAGGAAAACACTGAATGCTGGGGCATA
CAGCAAGGTGGTGCAGGAAAGGCTTGTGCAGGCAGAGTACTGGCATGACCCCATTAAAGAGG
ATGTGTACAGAAACCACAGCATCTTTCTTGCAGACATAAATCAGGAGAGAGGTATCAATGAG
TCCTACAAGAAGAATCTGATGGCCCTAAAGAAATTTGTGATGGTAAAATTCCTCAATGACTC
CATAGTGGACCCAGTTGACTCTGAGTGGTTTGGATTTTACAGAAGTGGCCAAGCARAAGAGA
CCATTCCCCTTCAAGAGACATCCCTGTACACCCAAGATAGGCTGGGCCTGAAAGAGATGGAT
AATGCAGGGCAATTGGTGTTCCTTGCTACAGAAGGAGACCACCTCCAGCTATCTGAAGAGTG
GTTCTATGCCCACATCATCCCTTTTCTAGGGTGA

164

SPARC PPT1coll
ATGAGGGCCTGGATCTTCTTTCTCCTTTGCCTGGCCGGGAGGGCCTTGGCA
GGCCCCCCTGCCCCTCTTCCCCTGGTCATTTGGCATGGGATGGGTGACTCCTGCTGCAACCC
CCTAAGCATGGGGGCCATCAAGAAGATGGTGGAGAAGAAGATTCCTGGAATTTATGTCCTTA
GCCTGGAAATTGGGAAGACCTTAATGGAAGATGTGGAAAACAGCTTTTTCTTAAATGTCAAT
TCTCAGGTAACAACAGTGTGCCAAGCCCTGGCCAAGGACCCTAAACTGCAGCAGGGCTACAA
TGCTATGGGCTTCAGCCAGGGTGGACAGTTTCTGAGGGCAGTGGCTCAGAGGTGCCCCAGTC
CTCCCATGATCAATCTCATCTCTGTGGGAGGCCAGCACCAGGGTGTTTTTGGCCTGCCCAGG
TGTCCTGGAGAGTCCTCACATATCTGTGACTTCATCAGGAAGACACTGAATGCAGGGGCCTA
TAGCAAGGTGGTGCAAGAGAGACTGGTTCAGGCTGAATACTGGCATGACCCCATCAAGGAAG
ATGTTTACAGGAACCATAGCATCTTCCTTGCTGATATTAATCAAGAGAGGGGCATAAATGAG
AGCTACAAGAAGAATTTAATGGCTCTAAAGAAATTTGTCATGGTGAAGTTCCTGAATGACTC

106




WO 2024/196947 PCT/US2024/020571

CATTGTGGATCCTGTGGACTCTGAGTGGTTTGGGTTCTACAGAAGTGGCCAGGCCAAGGAGA
CCATCCCCCTGCAGGAGACAAGCCTGTACACACAGGACAGGCTGGGACTGAAGGAGATGGAC
AATGCAGGACAGCTGGTGTTCCTGGCTACAGAGGGAGACCACCTGCAGCTCTCAGAGGAATG
GTTCTATGCACACATCATTCCCTTTTTAGGGTGA

165

SPARC PPT1col4
ATGAGGGCCTGGATCTTCTTTCTCCTTTGCCTGGCCGGGAGGGCCTTGGCA
GGACCCCCAGCTCCACTCCCCCTGGTGATCTGGCATGGCATGGGAGATAGCTGTTGCAACCC
ATTATCCATGGGGGCCATTAAGAAGATGGTGGAGAAGAAAATCCCTGGCATTTATGTCCTTA
GCCTGGAAATTGGAAAGACCTTAATGGAGGATGTGGAAAACTCCTTCTTCCTCAATGTCAAC
TCCCAAGTCACCACAGTGTGTCAAGCCCTTGCCAAGGACCCCAAGTTGCAACAGGGCTATAA
TGCTATGGGCTTCTCTCAGGGAGGCCAGTTTCTGAGGGCTGTGGCCCAGAGGTGCCCCTCCC
CACCTATGATCAATCTTATCTCTGTGGGTGGACAACACCAAGGTGTCTTTGGGCTGCCCAGG
TGCCCTGGGGAGTCCAGCCACATTTGTGACTTCATCAGGAAGACACTAAATGCTGGTGCCTA
CTCCAAAGTTGTCCAGGAGAGACTGGTGCAAGCAGAATACTGGCATGACCCTATTAAAGAGG
ATGTCTACAGGAACCACAGCATCTTTCTGGCAGACATCAACCAGGAGAGAGGGATCAATGAA
TCCTACAAGAAGAACCTCATGGCCCTGAAGAAATTTGTGATGGTTAAGTTTCTCAATGACTC
CATTGTGGACCCTGTGGATTCTGAATGGTTTGGATTTTACAGAAGTGGCCAGGCCAAGGAAA
CCATCCCTCTGCAGGAGACATCCCTGTACACACAGGACAGACTGGGCCTGAAGGAGATGGAC
AATGCTGGGCAGCTAGTGTTCCTGGCTACTGAGGGGGATCATCTTCAGTTGTCTGAAGAATG
GTTCTATGCCCACATCATTCCCTTCCTGGGCTGA

166

SPARC PPT1colS8
ATGAGGGCCTGGATCTTCTTTCTCCTTTGCCTGGCCGGGAGGGCCTTGGCA
GGTCCACCAGCTCCTCTGCCCTTGGTCATCTGGCATGGGATGGGGGACTCTTGTTGTAACCC
TCTTAGCATGGGAGCCATTAAGAAGATGGTGGAGAAGAAAATACCTGGCATATATGTCCTGA
GCCTGGAGATTGGCAAGACCCTGATGGAGGATGTGGAGAACAGCTTCTTCCTGAATGTCAAT
TCCCAGGTGACCACAGTGTGTCAGGCCCTGGCCAAGGACCCCAAGTTGCAGCAAGGCTACAA
TGCTATGGGCTTTTCACAAGGTGGGCAGTTCCTGAGAGCAGTGGCACAGAGATGTCCTTCAC
CTCCAATGATCAACCTTATCTCAGTGGGAGGCCAACACCAGGGTGTTTTTGGGTTGCCCAGG
TGTCCTGGTGAGAGCAGCCATATCTGTGACTTTATCAGGAAGACACTGAATGCAGGGGCCTA
CAGCAAGGTTGTTCAAGAGAGGCTGGTGCAGGCTGAGTATTGGCATGATCCCATTAAGGAGG
ATGTGTATAGGAACCACTCCATCTTTTTGGCAGACATCAATCAGGAGAGGGGCATCAATGAG
TCCTACAAGAAGAACCTGATGGCCCTCAAGAAGTTTGTGATGGTCAAGTTTCTGAATGATTC
TATTGTGGATCCAGTGGACTCTGAATGGTTTGGGTTCTACAGATCTGGCCAGGCCAAGGAGA
CCATCCCACTTCAAGAGACCAGCCTGTATACCCAGGACAGATTAGGCCTGAAGGAGATGGAC
AATGCTGGCCAGCTTGTCTTCCTGGCTACAGAGGGGGACCACCTCCAGCTGAGTGAAGAGTG
GTTTTATGCCCACATCATACCCTTCCTGGGTTGA

167

SPARC PPT1col9
ATGAGGGCCTGGATCTTCTTTCTCCTTTGCCTGGCCGGGAGGGCCTTGGCA
GGCCCCCCAGCCCCTCTGCCCCTGGTCATCTGGCATGGCATGGGAGACAGCTGCTGCAACCC
TCTCTCCATGGGAGCCATCAAGAAGATGGTGGAGAAGAAGATCCCTGGAATCTATGTCCTCA
GCCTGGAGATTGGGAAGACCCTGATGGAGGATGTGGAGAACTCCTTCTTCCTGAATGTGAAC
AGCCAGGTGACCACAGTGTGCCAGGCCCTGGCCAAGGACCCCAAGCTGCAGCAGGGCTACAA
TGCCATGGGCTTCTCCCAGGGAGGCCAGTTCCTGAGGGCTGTGGCCCAGAGATGCCCCTCAC
CTCCCATGATCAACCTCATCTCTGTGGGAGGCCAGCACCAAGGGGTCTTTGGCCTGCCCAGG
TGTCCTGGGGAGAGCAGCCACATCTGTGACTTCATCAGGAAGACCCTGAATGCTGGTGCCTA
CAGCAAGGTGGTGCAGGAGAGGCTGGTGCAGGCTGAATACTGGCATGACCCCATCAAGGAGG
ATGTGTACAGGAACCACAGCATCTTCCTGGCAGACATCAACCAGGAGAGAGGCATCAATGAG
AGCTACAAGAAGAACCTGATGGCCCTGAAGAAGTTTGTGATGGTGAAGTTCCTCAATGACTC
CATTGTGGACCCTGTGGACTCTGAGTGGTTTGGCTTCTACAGGAGTGGCCAGGCCAAGGAGA
CCATCCCCCTGCAGGAGACCAGCCTGTACACACAGGACAGACTGGGACTGAAGGAGATGGAC
AATGCTGGGCAGCTGGTGTTCCTGGCCACAGAGGGAGACCACCTGCAGCTCTCAGAGGAGTG
GTTTTATGCCCACATCATCCCCTTCCTGGGCTGA

168

sp7 PPT1co20
ATGGCCTTTCTGTGGCTGCTGTCCTGCTGGGCCCTGCTGGGGACCACCTTTGGC
GGGCCCCCAGCACCCCTGCCTCTGGTCATCTGGCATGGGATGGGAGATTCCTGCTGCAACCC
TCTCAGCATGGGGGCCATTAAGAAAATGGTGGAGAAGAAGATCCCTGGCATTTATGTCTTGT
CCTTGGAGATAGGCAAAACACTAATGGAAGATGTGGAGAACAGCTTCTTCTTAAATGTGAAC
AGCCAGGTCACCACAGTATGTCAGGCCTTGGCCAAGGACCCCAAGCTCCAGCAGGGCTACAA
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TGCCATGGGTTTTTCTCAGGGAGGTCAGTTCCTCAGGGCTGTGGCTCAGAGATGCCCCTCAC
CACCTATGATCAATCTGATCTCTGTGGGAGGGCAGCATCAAGGTGTCTTTGGTCTTCCTAGG
TGCCCTGGGGAGTCATCCCACATCTGTGACTTCATCAGGAAAACTTTAAATGCTGGAGCCTA
CAGCAAGGTTGTCCAAGAGAGGCTTGTCCAAGCAGAGTACTGGCATGATCCCATCAAAGAGG
ATGTTTACAGAAACCACAGCATCTTCCTGGCAGACATCAATCAAGAGAGGGGCATTAATGAG
TCCTACAAGAAAAACCTCATGGCCCTAAAGAAATTTGTGATGGTGAAATTCTTGAATGACTC
CATTGTTGACCCTGTAGACTCTGAGTGGTTTGGCTTCTATAGATCAGGCCAGGCCAAGGAAA
CCATTCCTCTCCAAGAAACCTCCCTGTACACACAAGATAGGCTGGGGTTGAAAGAGATGGAT
AATGCTGGGCAACTGGTGTTCTTGGCCACTGAGGGTGACCATTTACAGCTTTCAGAGGAATG
GTTCTATGCCCACATCATACCCTTTCTTGGATGA

Expression Cassette
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sp7 PPTlco4

TACAGAAACCAAGAAAGCACCATAGCGTTTGCCTTCAACTGCTTCCCAACTTGTTTTCCTCT
TCCAATTTGATTGTGGTTTCCTCTCCAGAAGGAACTCCACAGTACTTAGCGTTGGCCACATA
GTAGGTTCTCAAATACTTGTTAATAAATAAGTTTGTTCGAGAAGCTGGGCAATGATATTCTA
CAGCTGGAAGAAGAAACATAATGATCTAGTAATTAGCTCATTAAAAATAAACGTTCTTCTTT
CCTCAGAGGAGCATTTCCCAAGGCCTGCCTTGATAGCCATCCAARAAGGCCAAGCTCATCCA
ATCTTGCCCTAGATTTATGCTAAAATGCAGTTACAATCGATAGGATGACAGAAAACGACAGC
ACTTATTTAAATATAATAGGCACTTATTTAAATAGGAGAAGCTGTGACTTCATAGCAAGTGT
TGGGGTTAGGAAACTGGGTGGATAAACTTGCTGATGCTGTAGATCTTAGCCTCTACATGAGA
TCATGTGGAAAATCTGAAAGCATTTTAGGTTCCTTATGTTTGCAATCAAATAACTGTACACC
TTTTAATTTAAAAAGTACCATGAGGCACACACACACACTCGCAGGAACTTTTTGGCGTAACA
AAACTAGAATTAGATCTAAAGCTAACTGTAGGACTGAGTCTATTCTAAACTGAAAGCCTGGA
CATCTGGAGTACCAGGGGGAGATGACGTGTTACGGGCTTCCATAAAAGCAGCTGGCTTTGAA
TGGAAGGAGCCAAGAGGCCAGCACAGGAGCGGATTCGTCGCTTTCACGGCCATCGAGCCGAA
CCTCTCGCAAGTCCGTGAGCCGTTAAGGAGGCCCCCAGTCCCGACCCTTCGCCCCAAGCCCC
TCGGGGTCCCCGGGCCTGGTACTCCTTGCCACACGGGAGGGGCGCGGAAGCCGGGGCGGAGG
AGGAGCCAACCCCGGGCTGGGCTGAGACCCGCAGAGGAAGACGCTCTAGGGATTTGTCCCGG
ACTAGCGAGATGGCAAGGCTGAGGACGGGAGGCTGATTGAGAGGCGAAGGTACACCCTAATC
TCAATACAACCTTTGGAGCTAAGCCAGCAATGGTAGAGGGAAGATTCTGCACGTCCCTTCCA
GGCGGCCTCCCCGTCACCACCCCCCCCAACCCGCCCCGACCGGAGCTGAGAGTAATTCATAC
AARAAGGACTCGCCCCTGCCTTGGGGAATCCCAGGGACCGTCGTTAAACTCCCACTAACGTAG
AACCCAGAGATCGCTGCGTTCCCGCCCCCTCACCCGCCCGCTCTCGTCATCACTGAGGTGGA
GAAGAGCATGCGTGAGGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCC
CGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACCGGTGCCTAGAGAAGGTGGCGCGGGGTAA
ACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTAT
ATAAGTGCAGTAGTCGCCGTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGGT
AAGTGCCGTGTGTGGTTCCCGCGGGCCTGGCCTCTTTACGGGTTATGGCCCTTGCGTGCCTT
GAATTACTTCCACGCCCCTGGCTGCAGTACGTGATTCTTGATCCCGAGCTTCGGGTTGGAAG
TGGGTGGGAGAGTTCGAGGCCTTGCGCTTAAGGAGCCCCTTCGCCTCGTGCTTGAGTTGAGG
CCTGGCTTGGGCGCTGGGGCCGCCGCGTGCGAATCTGGTGGCACCTTCGCGCCTGTCTCGCT
GCTTTCGATAAGTCTCTAGCCATTTAAAATTTTTGATGACCTGCTGCGACGCTTTTTTTCTG
GCAAGATAGTCTTGTAAATGCGGGCCAAGATCTGCACACTGGTATTTCGGTTTTTGGGGCCG
CGGGCGGCGACGGGGCCCGTGCGTCCCAGCGCACATGTTCGGCGAGGCGGGGCCTGCGAGCG
CGGCCACCGAGAATCGGACGGGGGTAGTCTCAAGCTGGCCGGCCTGCTCTGGTGCCTGGCCT
CGCGCCGCCGTGTATCGCCCCGCCCTGGGCGGCAAGGCTGGCCCGGTCGGCACCAGTTGCGT
GAGCGGAAAGATGGCCGCTTCCCGGCCCTGCTGCAGGGAGCTCARAATGGAGGACGCGGCGC
TCGGGAGAGCGGGCGGGTGAGTCACCCACACAAAGGAARAGGGCCTTTCCGTCCTCAGCCGT
CGCTTCATGTGACTCCACGGAGTACCGGGCGCCGTCCAGGCACCTCGATTAGTTCTTTTGGA
GTACGTCGTCTTTAGGTTGGGGGGAGGGGTTTTATGCGATGGAGTTTCCCCACACTGAGTGG
GTGGAGACTGAAGTTAGGCCAGCTTGGCACTTGATGTAATTCTCCTTGGAATTTGCCCTTTT
TGAGTTTGGATCTTGGTTCATTCTCAAGCCTCAGACAGTGGTTCAAAGTTTTTTTCTTCCAT
TTCAGGTGTCGTGAAAACTACCCCTAAAAGCCAAAACGCGTGCCACCATGGCCTTTCTGTGG
CTGCTGTCCTGCTGGGCCCTGCTGGGGACCACCTTTGGCGGCCCTCCAGCACCTCTTCCTTT
AGTGATCTGGCATGGCATGGGTGACAGCTGCTGCAACCCACTGTCCATGGGAGCCATCAAGA
AAATGGTGGAGAAGAAAATTCCAGGAATCTATGTCCTATCCCTGGAGATTGGGAAGACTCTG
ATGGAAGATGTGGAGAACTCCTTCTTCCTGAATGTCAATTCCCAAGTCACCACAGTCTGCCA
GGCCCTGGCCAAAGACCCCAAGCTGCAGCAAGGGTACAATGCTATGGGCTTCTCCCAAGGGG
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GGCAGTTCTTGAGAGCAGTTGCCCAGAGATGCCCCAGCCCTCCAATGATTAATCTGATCTCT
GTGGGAGGTCAGCATCAAGGAGTCTTTGGGTTGCCCAGATGTCCAGGAGAGAGCAGTCACAT
CTGTGACTTCATCAGGAAAACACTGAATGCTGGGGCATACAGCAAGGTGGTGCAGGAAAGGC
TTGTGCAGGCAGAGTACTGGCATGACCCCATTAAAGAGGATGTGTACAGAAACCACAGCATC
TTTCTTGCAGACATAAATCAGGAGAGAGGTATCAATGAGTCCTACAAGAAGAATCTGATGGC
CCTAAAGAAATTTGTGATGGTAAAATTCCTCAATGACTCCATAGTGGACCCAGTTGACTCTG
AGTGGTTTGGATTTTACAGAAGTGGCCAAGCAAAAGAGACCATTCCCCTTCAAGAGACATCC
CTGTACACCCAAGATAGGCTGGGCCTGAAAGAGATGGATAATGCAGGGCAATTGGTGTTCCT
TGCTACAGAAGGAGACCACCTCCAGCTATCTGAAGAGTGGTTCTATGCCCACATCATCCCTT
TTCTAGGGTGAAGATCTAGAGCTGAATTCCTGCAGCCAGGGGGATCAGCCTCTACTGTGCCT
TCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCTTGCCTTCCTTGACCCTGGAAGGTGC
CACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCACATTGTCTGAGTAGGTGTC
ATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGC
AGGCATGCTGGGGATGCAGTGGGCTCTATGG
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sp7 PPT1col9

TACAGAAACCAAGAAAGCACCATAGCGTTTGCCTTCAACTGCTTCCCAACTTGTTTTCCTCT
TCCAATTTGATTGTGGTTTCCTCTCCAGAAGGAACTCCACAGTACTTAGCGTTGGCCACATA
GTAGGTTCTCAAATACTTGTTAATAAATAAGTTTGTTCGAGAAGCTGGGCAATGATATTCTA
CAGCTGGAAGAAGAAACATAATGATCTAGTAATTAGCTCATTAAAAATAAACGTTCTTCTTT
CCTCAGAGGAGCATTTCCCAAGGCCTGCCTTGATAGCCATCCAAAAAGGCCAAGCTCATCCA
ATCTTGCCCTAGATTTATGCTAAAATGCAGTTACAATCGATAGGATGACAGAAAACGACAGC
ACTTATTTAAATATAATAGGCACTTATTTAAATAGGAGAAGCTGTGACTTCATAGCAAGTGT
TGGGGTTAGGAAACTGGGTGGATAAACTTGCTGATGCTGTAGATCTTAGCCTCTACATGAGA
TCATGTGGAAAATCTGAAAGCATTTTAGGTTCCTTATGTTTGCAATCAAATAACTGTACACC
TTTTAATTTAARAAGTACCATGAGGCACACACACACACTCGCAGGAACTTTTTGGCGTAACA
AAACTAGAATTAGATCTAAAGCTAACTGTAGGACTGAGTCTATTCTAAACTGARAAGCCTGGA
CATCTGGAGTACCAGGGGGAGATGACGTGTTACGGGCTTCCATAAAAGCAGCTGGCTTTGAA
TGGAAGGAGCCAAGAGGCCAGCACAGGAGCGGATTCGTCGCTTTCACGGCCATCGAGCCGAA
CCTCTCGCAAGTCCGTGAGCCGTTAAGGAGGCCCCCAGTCCCGACCCTTCGCCCCAAGCCCC
TCGGGGTCCCCGGGCCTGGTACTCCTTGCCACACGGGAGGGGCGCGGAAGCCGGGGCGGAGG
AGGAGCCAACCCCGGGCTGGGCTGAGACCCGCAGAGGAAGACGCTCTAGGGATTTGTCCCGG
ACTAGCGAGATGGCAAGGCTGAGGACGGGAGGCTGATTGAGAGGCGAAGGTACACCCTAATC
TCAATACAACCTTTGGAGCTAAGCCAGCAATGGTAGAGGGAAGATTCTGCACGTCCCTTCCA
GGCGGCCTCCCCGTCACCACCCCCCCCAACCCGCCCCGACCGGAGCTGAGAGTAATTCATAC
AAAAGGACTCGCCCCTGCCTTGGGGAATCCCAGGGACCGTCGTTAAACTCCCACTAACGTAG
AACCCAGAGATCGCTGCGTTCCCGCCCCCTCACCCGCCCGCTCTCGTCATCACTGAGGTGGA
GAAGAGCATGCGTGAGGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCC
CGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACCGGTGCCTAGAGAAGGTGGCGCGGGGTAA
ACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTAT
ATAAGTGCAGTAGTCGCCGTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGGT
AAGTGCCGTGTGTGGTTCCCGCGEGGCCTGGCCTCTTTACGGGTTATGGCCCTTGCGTGCCTT
GAATTACTTCCACGCCCCTGGCTGCAGTACGTGATTCTTGATCCCGAGCTTCGGGTTGGAAG
TGGGTGGGAGAGTTCGAGGCCTTGCGCTTAAGGAGCCCCTTCGCCTCGTGCTTGAGTTGAGG
CCTGGCTTGGGCGCTGGGGCCGCCGCGTGCGAATCTGGTGGCACCTTCGCGCCTGTCTCGCT
GCTTTCGATAAGTCTCTAGCCATTTAAAATTTTTGATGACCTGCTGCGACGCTTTTTTTCTG
GCAAGATAGTCTTGTAAATGCGGGCCAAGATCTGCACACTGGTATTTCGGTTTTTGGGGCCG
CGGGCGGCGACGGGGCCCGTGCGTCCCAGCGCACATGTTCGGCGAGGCGGGGCCTGCGAGCG
CGGCCACCGAGAATCGGACGGGGGTAGTCTCAAGCTGGCCGGCCTGCTCTGGTGCCTGGCCT
CGCGCCGCCGTGTATCGCCCCGCCCTGGGCGGCAAGGCTGGCCCGGTCGGCACCAGTTGCGT
GAGCGGAAAGATGGCCGCTTCCCGGCCCTGCTGCAGGGAGCTCAAAATGGAGGACGCGGCGC
TCGGGAGAGCGGGCGGGTGAGTCACCCACACAAAGGAAARAGGGCCTTTCCGTCCTCAGCCGT
CGCTTCATGTGACTCCACGGAGTACCGGGCGCCGTCCAGGCACCTCGATTAGTTCTTTTGGA
GTACGTCGTCTTTAGGTTGGGGGGAGGGGTTTTATGCGATGGAGTTTCCCCACACTGAGTGG
GTGGAGACTGAAGTTAGGCCAGCTTGGCACTTGATGTAATTCTCCTTGGAATTTGCCCTTTT
TGAGTTTGGATCTTGGTTCATTCTCAAGCCTCAGACAGTGGTTCAAAGTTTTTTTCTTCCAT
TTCAGGTGTCGTGAAAACTACCCCTAAAAGCCAAAACGCGTGCCACCATGGCCTTTCTGTGG
CTGCTGTCCTGCTGGGCCCTGCTGGGGACCACCTTTGGCGGCCCCCCAGCCCCTCTGCCCCT
GGTCATCTGGCATGGCATGGGAGACAGCTGCTGCAACCCTCTCTCCATGGGAGCCATCAAGA
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AGATGGTGGAGAAGAAGATCCCTGGAATCTATGTCCTCAGCCTGGAGATTGGGAAGACCCTG
ATGGAGGATGTGGAGAACTCCTTCTTCCTGAATGTGAACAGCCAGGTGACCACAGTGTGCCA
GGCCCTGGCCAAGGACCCCAAGCTGCAGCAGGGCTACAATGCCATGGGCTTCTCCCAGGGAG
GCCAGTTCCTGAGGGCTGTGGCCCAGAGATGCCCCTCACCTCCCATGATCAACCTCATCTCT
GTGGGAGGCCAGCACCAAGGGGTCTTTGGCCTGCCCAGGTGTCCTGGGGAGAGCAGCCACAT
CTGTGACTTCATCAGGAAGACCCTGAATGCTGGTGCCTACAGCAAGGTGGTGCAGGAGAGGC
TGGTGCAGGCTGAATACTGGCATGACCCCATCAAGGAGGATGTGTACAGGAACCACAGCATC
TTCCTGGCAGACATCAACCAGGAGAGAGGCATCAATGAGAGCTACAAGAAGAACCTGATGGC
CCTGAAGAAGTTTGTGATGGTGAAGTTCCTCAATGACTCCATTGTGGACCCTGTGGACTCTG
AGTGGTTTGGCTTCTACAGGAGTGGCCAGGCCAAGGAGACCATCCCCCTGCAGGAGACCAGC
CTGTACACACAGGACAGACTGGGACTGAAGGAGATGGACAATGCTGGGCAGCTGGTGTTCCT
GGCCACAGAGGGAGACCACCTGCAGCTCTCAGAGGAGTGGTTTTATGCCCACATCATCCCCT
TCCTGGGCTGAAGATCTAGAGCTGAATTCCTGCAGCCAGGGGGATCAGCCTCTACTGTGCCT
TCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCTTGCCTTCCTTGACCCTGGAAGGTGC
CACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCACATTGTCTGAGTAGGTGTC
ATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGC
AGGCATGCTGGGGATGCAGTGGGCTCTATGG

Viral

nucleic acid

171

sp7 PPTlco4

TTGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCARAGCCCGGGCE
TCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCA
ACTCCATCACTAGGGGTTCCTGATATCGCGGCCGCTACAGAAACCAAGARAAGCACCATAGCG
TTTGCCTTCAACTGCTTCCCAACTTGTTTTCCTCTTCCAATTTGATTGTGGTTTCCTCTCCA
GAAGGAACTCCACAGTACTTAGCGTTGGCCACATAGTAGGTTCTCAAATACTTGTTAATAAA
TAAGTTTGTTCGAGAAGCTGGGCAATGATATTCTACAGCTGGAAGAAGAAACATAATGATCT
AGTAATTAGCTCATTAAAAATAAACGTTCTTCTTTCCTCAGAGGAGCATTTCCCAAGGCCTG
CCTTGATAGCCATCCAAAAAGGCCAAGCTCATCCAATCTTGCCCTAGATTTATGCTAAAATG
CAGTTACAATCGATAGGATGACAGAAAACGACAGCACTTATTTAAATATAATAGGCACTTAT
TTAAATAGGAGAAGCTGTGACTTCATAGCAAGTGTTGGGGTTAGGARAACTGGGTGGATAAAC
TTGCTGATGCTGTAGATCTTAGCCTCTACATGAGATCATGTGGAAAATCTGAAAGCATTTTA
GGTTCCTTATGTTTGCAATCAAATAACTGTACACCTTITTAATTTAAAAAGTACCATGAGGCA
CACACACACACTCGCAGGAACTTTTTGGCGTAACAAAACTAGAATTAGATCTAAAGCTAACT
GTAGGACTGAGTCTATTCTAAACTGAAAGCCTGGACATCTGGAGTACCAGGGGGAGATGACG
TGTTACGGGCTTCCATAAAAGCAGCTGGCTTTGAATGGAAGGAGCCAAGAGGCCAGCACAGG
AGCGGATTCGTCGCTTTCACGGCCATCGAGCCGAACCTCTCGCAAGTCCGTGAGCCGTTAAG
GAGGCCCCCAGTCCCGACCCTTCGCCCCAAGCCCCTCGGGGETCCCCGGGCCTGGTACTCCTT
GCCACACGGGAGGGGCGCGGAAGCCGGGGCGGAGGAGGAGCCAACCCCGGGCTGGGCTGAGA
CCCGCAGAGGAAGACGCTCTAGGGATTTGTCCCGGACTAGCGAGATGGCAAGGCTGAGGACG
GGAGGCTGATTGAGAGGCGAAGGTACACCCTAATCTCAATACAACCTTTGGAGCTAAGCCAG
CAATGGTAGAGGGAAGATTCTGCACGTCCCTTCCAGGCGGCCTCCCCGTCACCACCCCCCCC
AACCCGCCCCGACCGGAGCTGAGAGTAATTCATACAAAAGGACTCGCCCCTGCCTTGGGGAA
TCCCAGGGACCGTCGTTAAACTCCCACTAACGTAGAACCCAGAGATCGCTGCGTTCCCGCCC
CCTCACCCGCCCGCTCTCGTCATCACTGAGGTGGAGAAGAGCATGCGTGAGGCTCCGGTGCC
CGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAA
TTGAACCGGTGCCTAGAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGC
TCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCCGTGAACGTT
CTTTTTCGCAACGGGTTTGCCGCCAGAACACAGGTAAGTGCCGTGTGTGGTTCCCGCGGGCC
TGGCCTCTTTACGGGTTATGGCCCTTGCGTGCCTTGAATTACTTCCACGCCCCTGGCTGCAG
TACGTGATTCTTGATCCCGAGCTTCGGGTTGGAAGTGGGTGGGAGAGTTCGAGGCCTTGCGC
TTAAGGAGCCCCTTCGCCTCGTGCTTGAGTTGAGGCCTGGCTTGGGCGCTGGGGCCGCCGLG
TGCGAATCTGGTGGCACCTTCGCGCCTGTCTCGCTGCTTTCGATAAGTCTCTAGCCATTTAA
AATTTTTGATGACCTGCTGCGACGCTTTTTTTCTGGCAAGATAGTCTTGTAAATGCGGGCCA
AGATCTGCACACTGGTATTTCGGTTTTTGGGGCCGCGGGCGGCGACGGGGCCCGTGCGTCCC
AGCGCACATGTTCGGCGAGGCGGGGCCTGCGAGCGCGGCCACCGAGAATCGGACGGGGGTAG
TCTCAAGCTGGCCGGCCTGCTCTGGTGCCTGGCCTCGCGCCGCCGTGTATCGCCCCGCCCTG
GGCGGCAAGGCTGGCCCGGTCGGCACCAGTTGCGTGAGCGGAAAGATGGCCGCTTCCCGGCC
CTGCTGCAGGGAGCTCAAAATGGAGGACGCGGCGCTCGGGAGAGCGGGCGGGTGAGTCACCC
ACACAAAGGAAAAGGGCCTTTCCGTCCTCAGCCGTCGCTTCATGTGACTCCACGGAGTACCG
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GGCGCCGTCCAGGCACCTCGATTAGTTCTTTTGGAGTACGTCGTCTTTAGGTTGGGGGGAGG
GGTTTTATGCGATGGAGTTTCCCCACACTGAGTGGGTGGAGACTGAAGTTAGGCCAGCTTGG
CACTTGATGTAATTCTCCTTGGAATTTGCCCTTTTTGAGTTTGGATCTTGGTTCATTCTCAA
GCCTCAGACAGTGGTTCAAAGTTTTTTTCTTCCATTTCAGGTGTCGTGAAAACTACCCCTAA
AAGCCAAAACGCGTGCCACCATGGCCTTTCTGTGGCTGCTGTCCTGCTGGGCCCTGCTGGGG
ACCACCTTTGGCGGCCCTCCAGCACCTCTTCCTTTAGTGATCTGGCATGGCATGGGTGACAG
CTGCTGCAACCCACTGTCCATGGGAGCCATCAAGAAAATGGTGGAGAAGAAAATTCCAGGAA
TCTATGTCCTATCCCTGGAGATTGGGAAGACTCTGATGGAAGATGTGGAGAACTCCTTCTTC
CTGAATGTCAATTCCCAAGTCACCACAGTCTGCCAGGCCCTGGCCAAAGACCCCAAGCTGCA
GCAAGGGTACAATGCTATGGGCTTCTCCCAAGGGGGGCAGTTCTTGAGAGCAGTTGCCCAGA
GATGCCCCAGCCCTCCAATGATTAATCTGATCTCTGTGGGAGGTCAGCATCAAGGAGTCTTT
GGGTTGCCCAGATGTCCAGGAGAGAGCAGTCACATCTGTGACTTCATCAGGAAAACACTGAA
TGCTGGGGCATACAGCAAGGTGGTGCAGGARAGGCTTGTGCAGGCAGAGTACTGGCATGACC
CCATTAAAGAGGATGTGTACAGAAACCACAGCATCTTTCTTGCAGACATAAATCAGGAGAGA
GGTATCAATGAGTCCTACAAGAAGAATCTGATGGCCCTAAAGAAATTTGTGATGGTARAATT
CCTCAATGACTCCATAGTGGACCCAGTTGACTCTGAGTGGTTTGGATTTTACAGAAGTGGCC
AAGCAAAAGAGACCATTCCCCTTCAAGAGACATCCCTGTACACCCAAGATAGGCTGGGCCTG
AAAGAGATGGATAATGCAGGGCAATTGGTGTTCCTTGCTACAGAAGGAGACCACCTCCAGCT
ATCTGAAGAGTGGTTCTATGCCCACATCATCCCTTTTCTAGGGTGAAGATCTAGAGCTGAAT
TCCTGCAGCCAGGGGGATCAGCCTCTACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGC
CCCTCCCCCTTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAA
TGAGGAAATTGCATCACATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGC
AGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCAGTGGGCTCT
ATGGCTCGAGAGGAACCCCTAGTGATGGAGTTGGCCACTCCCTCTCTGCGCGCTCGCTCGCT
CACTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGA
GCGAGCGAGCGCGCAGAGAGGGAGTGGCCAA
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sp7 PPT1col9

TTGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCARAGCCCGGGCG
TCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCA
ACTCCATCACTAGGGGTTCCTGATATCGCGGCCGCTACAGAAACCAAGARAAGCACCATAGCG
TTTGCCTTCAACTGCTTCCCAACTTGTTTTCCTCTTCCAATTTGATTGTGGTTTCCTCTCCA
GAAGGAACTCCACAGTACTTAGCGTTGGCCACATAGTAGGTTCTCAAATACTTGTTAATAAA
TAAGTTTGTTCGAGAAGCTGGGCAATGATATTCTACAGCTGGAAGAAGAAACATAATGATCT
AGTAATTAGCTCATTAAAAATAAACGTTCTTCTTTCCTCAGAGGAGCATTTCCCAAGGCCTG
CCTTGATAGCCATCCAAAAAGGCCAAGCTCATCCAATCTTGCCCTAGATTTATGCTAAAATG
CAGTTACAATCGATAGGATGACAGAAAACGACAGCACTTATTTAAATATAATAGGCACTTAT
TTAAATAGGAGAAGCTGTGACTTCATAGCAAGTGTTGGGGTTAGGAAACTGGGTGGATAAAC
TTGCTGATGCTGTAGATCTTAGCCTCTACATGAGATCATGTGGAAAATCTGAAAGCATTTTA
GGTTCCTTATGTTTGCAATCAAATAACTGTACACCTTTTAATTTAAAAAGTACCATGAGGCA
CACACACACACTCGCAGGAACTTTTTGGCGTAACAAAACTAGAATTAGATCTAAAGCTAACT
GTAGGACTGAGTCTATTCTAAACTGAAAGCCTGGACATCTGGAGTACCAGGGGGAGATGACG
TGTTACGGGCTTCCATAAAAGCAGCTGGCTTTGAATGGAAGGAGCCAAGAGGCCAGCACAGG
AGCGGATTCGTCGCTTTCACGGCCATCGAGCCGAACCTCTCGCAAGTCCGTGAGCCGTTAAG
GAGGCCCCCAGTCCCGACCCTTCGCCCCAAGCCCCTCGGGGTCCCCGGGCCTGGTACTCCTT
GCCACACGGGAGGGGCGCGGAAGCCGGGGCGGAGGAGGAGCCAACCCCGGGCTGGGCTGAGA
CCCGCAGAGGAAGACGCTCTAGGGATTTGTCCCGGACTAGCGAGATGGCAAGGCTGAGGACG
GGAGGCTGATTGAGAGGCGAAGGTACACCCTAATCTCAATACAACCTTTGGAGCTAAGCCAG
CAATGGTAGAGGGAAGATTCTGCACGTCCCTTCCAGGCGGCCTCCCCGTCACCACCCCCCCC
AACCCGCCCCGACCGGAGCTGAGAGTAATTCATACAAAAGGACTCGCCCCTGCCTTGGGGAA
TCCCAGGGACCGTCGTTAAACTCCCACTAACGTAGAACCCAGAGATCGCTGCGTTCCCGCCC
CCTCACCCGCCCGCTCTCGTCATCACTGAGGTGGAGAAGAGCATGCGTGAGGCTCCGGTGCC
CGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAA
TTGAACCGGTGCCTAGAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGC
TCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCCGTGAACGTT
CTTTTTCGCAACGGGTTTGCCGCCAGAACACAGGTAAGTGCCGTGTGTGGTTCCCGCGGGCC
TGGCCTCTTTACGGGTTATGGCCCTTGCGTGCCTTGAATTACTTCCACGCCCCTGGCTGCAG
TACGTGATTCTTGATCCCGAGCTTCGGGTTGGAAGTGGGTGGGAGAGTTCGAGGCCTTGCGC
TTAAGGAGCCCCTTCGCCTCGTGCTTGAGTTGAGGCCTGGCTTGGGCGCTGGGGCCGCCGLCG
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TGCGAATCTGGTGGCACCTTCGCGCCTGTCTCGCTGCTTTCGATAAGTCTCTAGCCATTTAA
AATTTTTGATGACCTGCTGCGACGCTTTTTTTCTGGCAAGATAGTCTTGTAAATGCGGGCCA
AGATCTGCACACTGGTATTTCGGTTTTTGGGGCCGCGGGCGGCGACGGGGCCCGTGCGTCCC
AGCGCACATGTTCGGCGAGGCGGGGCCTGCGAGCGCGGCCACCGAGAATCGGACGGGGGTAG
TCTCAAGCTGGCCGGCCTGCTCTGGTGCCTGGCCTCGCGCCGCCGTGTATCGCCCCGCCCTG
GGCGGCAAGGCTGGCCCGGTCGGCACCAGTTGCGTGAGCGGAAAGATGGCCGCTTCCCGGCC
CTGCTGCAGGGAGCTCAARAATGGAGGACGCGGCGCTCGGGAGAGCGGGCGGGTGAGTCACCC
ACACAAAGGAAAAGGGCCTTTCCGTCCTCAGCCGTCGCTTCATGTGACTCCACGGAGTACCG
GGCGCCGTCCAGGCACCTCGATTAGTTCTTTTGGAGTACGTCGTCTTTAGGTTGGGGGGAGG
GGTTTTATGCGATGGAGTTTCCCCACACTGAGTGGGTGGAGACTGAAGTTAGGCCAGCTTGG
CACTTGATGTAATTCTCCTTGGAATTTGCCCTTTTTGAGTTTGGATCTTGGTTCATTCTCAA
GCCTCAGACAGTGGTTCAAAGTTTTTTTCTTCCATTTCAGGTGTCGTGAAAACTACCCCTAA
AAGCCAAAACGCGTGCCACCATGGCCTTTCTGTGGCTGCTGTCCTGCTGGGCCCTGCTGGGG
ACCACCTTTGGCGGCCCCCCAGCCCCTCTGCCCCTGGTCATCTGGCATGGCATGGGAGACAG
CTGCTGCAACCCTCTCTCCATGGGAGCCATCAAGAAGATGGTGGAGAAGAAGATCCCTGGAA
TCTATGTCCTCAGCCTGGAGATTGGGAAGACCCTGATGGAGGATGTGGAGAACTCCTTCTTC
CTGAATGTGAACAGCCAGGTGACCACAGTGTGCCAGGCCCTGGCCAAGGACCCCAAGCTGCA
GCAGGGCTACAATGCCATGGGCTTCTCCCAGGGAGGCCAGTTCCTGAGGGCTGTGGCCCAGA
GATGCCCCTCACCTCCCATGATCAACCTCATCTCTGTGGGAGGCCAGCACCAAGGGGTCTTT
GGCCTGCCCAGGTGTCCTGGGGAGAGCAGCCACATCTGTGACTTCATCAGGAAGACCCTGAA
TGCTGGTGCCTACAGCAAGGTGGTGCAGGAGAGGCTGGTGCAGGCTGAATACTGGCATGACC
CCATCAAGGAGGATGTGTACAGGAACCACAGCATCTTCCTGGCAGACATCAACCAGGAGAGA
GGCATCAATGAGAGCTACAAGAAGAACCTGATGGCCCTGAAGAAGTTTGTGATGGTGAAGTT
CCTCAATGACTCCATTGTGGACCCTGTGGACTCTGAGTGGTTTGGCTTCTACAGGAGTGGCC
AGGCCAAGGAGACCATCCCCCTGCAGGAGACCAGCCTGTACACACAGGACAGACTGGGACTG
AAGGAGATGGACAATGCTGGGCAGCTGGTGTTCCTGGCCACAGAGGGAGACCACCTGCAGCT
CTCAGAGGAGTGGTTTTATGCCCACATCATCCCCTTCCTGGGCTGAAGATCTAGAGCTGAAT
TCCTGCAGCCAGGGGGATCAGCCTCTACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGC
CCCTCCCCCTTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAA
TGAGGAAATTGCATCACATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGC
AGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCAGTGGGCTCT
ATGGCTCGAGAGGAACCCCTAGTGATGGAGTTGGCCACTCCCTCTCTGCGCGCTCGCTCGCT
CACTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGA
GCGAGCGAGCGCGCAGAGAGGGAGTGGCCAA

Promoter and signal

173

EFla (longer length)

TACAGAAACCAAGAAAGCACCATAGCGTTTGCCTTCAACTGCTTCCCAACTTGTTTTCCTCT
TCCAATTTGATTGTGGTTTCCTCTCCAGAAGGAACTCCACAGTACTTAGCGTTGGCCACATA
GTAGGTTCTCAAATACTTGTTAATAAATAAGTTTGTTCGAGAAGCTGGGCAATGATATTCTA
CAGCTGGAAGAAGAAACATAATGATCTAGTAATTAGCTCATTAAAAATAAACGTTCTTCTTT
CCTCAGAGGAGCATTTCCCAAGGCCTGCCTTGATAGCCATCCAAAAAGGCCAAGCTCATCCA
ATCTTGCCCTAGATTTATGCTAAAATGCAGTTACAATCGATAGGATGACAGARARACGACAGC
ACTTATTTAAATATAATAGGCACTTATTTAAATAGGAGAAGCTGTGACTTCATAGCAAGTGT
TGGGGTTAGGAAACTGGGTGGATAAACTTGCTGATGCTGTAGATCTTAGCCTCTACATGAGA
TCATGTGGAAAATCTGAAAGCATTTTAGGTTCCTTATGTTTGCAATCAAATAACTGTACACC
TTTTAATTTAAAAAGTACCATGAGGCACACACACACACTCGCAGGAACTTTTTGGCGTAACA
AAACTAGAATTAGATCTAAAGCTAACTGTAGGACTGAGTCTATTCTAAACTGAAAGCCTGGA
CATCTGGAGTACCAGGGGGAGATGACGTGTTACGGGCTTCCATAAAAGCAGCTGGCTTTGAA
TGGAAGGAGCCAAGAGGCCAGCACAGGAGCGGATTCGTCGCTTTCACGGCCATCGAGCCGAA
CCTCTCGCAAGTCCGTGAGCCGTTAAGGAGGCCCCCAGTCCCGACCCTTCGCCCCAAGCCCC
TCGGGGTCCCCGGGCCTGGTACTCCTTGCCACACGGGAGGGGCGCGGAAGCCGGEGGCGGAGG
AGGAGCCAACCCCGGGCTGGGCTGAGACCCGCAGAGGAAGACGCTCTAGGGATTTGTCCCGG
ACTAGCGAGATGGCAAGGCTGAGGACGGGAGGCTGATTGAGAGGCGAAGGTACACCCTAATC
TCAATACAACCTTTGGAGCTAAGCCAGCAATGGTAGAGGGAAGATTCTGCACGTCCCTTCCA
GGCGGCCTCCCCGTCACCACCCCCCCCAACCCGCCCCGACCGGAGCTGAGAGTAATTCATAC
AAAAGGACTCGCCCCTGCCTTGGGGAATCCCAGGGACCGTCGTTAAACTCCCACTAACGTAG
AACCCAGAGATCGCTGCGTTCCCGCCCCCTCACCCGCCCGCTCTCGTCATCACTGAGGTGGA
GAAGAGCATGCGTGAGGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCC
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CGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACCGGTGCCTAGAGAAGGTGGCGCGGGGTAA
ACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTAT
ATAAGTGCAGTAGTCGCCGTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGGT
AAGTGCCGTGTGTGGTTCCCGCGGGCCTGGCCTCTTTACGGGTTATGGCCCTTGCGTGCCTT
GAATTACTTCCACGCCCCTGGCTGCAGTACGTGATTCTTGATCCCGAGCTTCGGGTTGGAAG
TGGGTGGGAGAGTTCGAGGCCTTGCGCTTAAGGAGCCCCTTCGCCTCGTGCTTGAGTTGAGG
CCTGGCTTGGGCGCTGGGGCCGCCGCGTGCGAATCTGGTGGCACCTTCGCGCCTGTCTCGCT
GCTTTCGATAAGTCTCTAGCCATTTAAAATTTTTGATGACCTGCTGCGACGCTTTTTTTCTG
GCAAGATAGTCTTGTAAATGCGGGCCAAGATCTGCACACTGGTATTTCGGTTTTTGGGGCCG
CGGGCGGCGACGGGGCCCGETGCGTCCCAGCGCACATGTTCGGCGAGGCGGGGCCTGCGAGCG
CGGCCACCGAGAATCGGACGGGGGTAGTCTCAAGCTGGCCGGCCTGCTCTGGTGCCTGGCCT
CGCGCCGCCGTGTATCGCCCCGCCCTGGGCGGCAAGGCTGGCCCGGTCGGCACCAGTTGCGT
GAGCGGAAAGATGGCCGCTTCCCGGCCCTGCTGCAGGGAGCTCAAAATGGAGGACGCGGCGC
TCGGGAGAGCGGGCGGGTGAGTCACCCACACAAAGGAAAAGGGCCTTTCCGTCCTCAGCCGT
CGCTTCATGTGACTCCACGGAGTACCGGGCGCCGTCCAGGCACCTCGATTAGTTCTTTTGGA
GTACGTCGTCTTTAGGTTGGGGGGAGGGGTTTTATGCGATGGAGTTTCCCCACACTGAGTGG
GTGGAGACTGAAGTTAGGCCAGCTTGGCACTTGATGTAATTCTCCTTGGAATTTGCCCTTTT
TGAGTTTGGATCTTGGTTCATTCTCAAGCCTCAGACAGTGGTTCAAAGTTTTTTTCTTCCAT
TTCAGGTGTCGTGAAAACTACCCCTAAAAGCCAAA

174 | sp7 codon optimized
ATGGCCTTTCTGTGGCTCCTCAGCTGCTGGGCCCTGCTGGGCACCACTTTTGGA
175 | SPARC codon optimized

ATGAGGGCCTGGATATTCTTCCTGCTTTGTCTAGCTGGAAGAGCTCTGGCA

EXAMPLES

[0271] Examples are provided below further illustrating different features of the present

invention and methodology for practicing the invention. The provided examples do not limit the

claimed invention.

[0272] Example 1: PPT1 Expression Constructs Having Exogenous Signal Peptides

[0273] Intracellular and secreted PPT1 activity were measured in cells transfected with plasmids

containing different PPT1 rAAV expression constructs. To assess the depalmitoylation activity

of palmitoyl-protein thioesterase (PPT1), 4-methylumbelliferyl-6-thiopalmitoyl- B-D-

gluctopyranoside (MUTG) was used as a substrate. Release of MU from MU-6SPalm-pGal

cannot be accomplished by the sole action of PPT1, since this enzyme only hydrolyses the

palmitoyl thioester linkage, yielding the non-fluorescent reaction intermediate. Therefore,

exogenous 3 -galactosidase or B-glucosidase was used to hydrolyze the intermediate resulting in

release of fluorescent 4 MU that can be detected by fluorescence plate reader. Known amounts

of free 4AMU were run in parallel and used to plot a standard curve. The level of PPT1 in a

sample was either quantified using the standard curve or just expressed as relative fluorescence

using (RFU).

[0274] FIG. 1 is a basic schematic of a PPT1 rAAV expression construct with the following

nucleic acid regions noted: 5’-ITR, EF-1a promoter (EF1a), Kozak sequence (Kozak), signal

sequence (SS), mature PPT1 sequence (human PPT1), bovine polyadenylation sequence (bGH-

pA), stuffer (stuffer sequence), synthetic polyadenylation sequence (synthetic pA) and 3’-ITR.
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[0275] Table 3 provides construct designations for the AAV nucleic acids and references the
SEQ ID NOs for the encoded signal peptide sequence, the encoded mature PPT1 amino acid
sequence, the encoding polynucleotide signal sequence, the encoding mature PPT1
polynucleotide sequence, and the complete rAAV sequence.

[0276] Table 3

Designation | Signal PPT1 Encoding Signal | Viral Vector | Group
Peptide SEQ ID NO: | Peptide Nucleic Acid
SEQID SEQ ID NO: SEQ ID NO:
NO:
Sp7-F 16 2 43 144 1
Xis G
Sp7-P 16 2 44 154 1
Xis G
NGF-1 17 2 48 147 1
Xis G
NGF-2 17 2 48 148 1
XisV
Insulin 18 2 49 149 1
Xis V
SPARC 19 2 50 145 1
Xis G
CD33 20 2 51 150 2
Xis G
L34 21 2 52 151 2
Xis G
OSM 22 3 53 152 3
tPA 23 4 54 146 3
IL-2 24 2 55 153 2
Xis G
Native 28 1 59 155

[0277] Table 3 characterizes the different constructs as either Group 1, Group 2, or Group 3.
Group 1 provides polypeptides where (a) the mature PPT1 N-terminus is substituted and (b) a
heterologous signal peptide. Group 2 provides polypeptides where (a) the mature PPT1 N-
terminus is substituted and (b) the heterologous signal peptide was modified (derived). Group 3
provides polypeptides comprising (a) a mature PPT1 with an N-terminus addition (tPA) or
deletion (OSM) and (b) the heterologous signal peptide was modified.

[0278] FIG. 2A provides a bar graph showing PPT1 enzymatic activity level detected in total
cell lysate (intracellular) from PPT1 knock out HeLa cells transfected with different AAV
plasmid constructs. The x axis notes the signal sequence present in the full-length PPT1. The
data illustrate the ability of the different constructs to express functional PPT1 protein. The

values are expressed relative to native (unmodified PPT1) which was set at 100%. The data is
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normalized based on the transfection efficiency. Number of experiments n=3-4, except for tPA,
n=2. The values are mean +S.E.M.

[0279] FIG. 2B provides a bar diagram showing PPT1 enzymatic activity level detected in the
secreted media (secreted) collected from PPT1 knock out HeL a cells transfected with AAV
plasmids carrying different engineered human PPT1 candidates. The x axis notes the secretion
signal present in the full-length PPT1. The data illustrate the ability of the different constructs to
express functional PPT1 protein. The values are expressed relative to native (unmodified PPT1)
which was set at 100%. The data is normalized based on the transfection efficiency. Number of
experiments n=3-4. The values are mean + S.E.M. *p<0.05, native vs. others, Mann-Whitney
test.

[0280] Example 2: PPT1 Uptake by Un-Transfected Cells

[0281] Uptake of secreted PPT1 as expressed from different constructs was measured using a
plasmid containing different rAAV nucleic acid and a TdTomato (a red fluorescent protein)
reporter. FIG. 3A presents a schematic of the plasmid, where the following rAAV nucleic acid
regions are noted: 5’-ITR, EF-1a promoter (EF 1a), Kozak sequence (Kozak), signal sequence
(SS), mature PPT1 sequence (human PPT1), bovine growth hormone polyadenylation sequence
(bGH-pA), stuffer (stuffer sequence), synthetic polyadenylation sequence (synthetic pA) and 3°-
ITR; and the following tdTomato regions are noted: UbC (ubiquitin C promoter), 5> UTR,
tdTomato, 3> UTR and RbGpA (rabbit beta globin polyadenylation sequence)

[0282] Table 4 provides construct designations for the rAAV nucleic acids and references the
SEQ ID NOs for the encoded signal peptide sequence, the encoded mature PPT1 amino acid
sequence, the encoding polynucleotide signal sequence, the encoding mature PPT1
polynucleotide sequence, and the complete rAAV sequence.

[0283] Table 4

Designation | Signal PPT1 Encoding Signal Peptide | Viral Vector Nucleic
Peptide SEQID NO: | SEQID NO: Acid SEQ ID NO:
SEQ ID
NO:
Sp7-F 16 2 43 144
Xis G
Sp7-P 16 2 44 154
Xis G
SPARC 19 2 50 145
Xis G
tPA 23 4 54 146
Native 28 1 59 155

[0284] PPT1 KO HeLa cells were transfected with different plasmids, fixed 48 hours post-

transfection with 4% paraformaldehyde and immunostained with mouse anti-PPT1 (Novus
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Biologicals (OTI1F10) and Alexa 488 conjugated anti-mouse secondary antibodies (green
fluorescence). Nuclei were labelled with Hoechst and were seen as blue.

[0285] Images were captured in Opera Phenix Plus HCS system (Perkin Elmer) (image data not
shown). Cells lighting up green indicated presence of PPT1 and cells lighting up yellow
indicated the presence of both PPT1 and TdTomato (plasmid transfected cells). Cells lighting up
only green suggested uptake of PPT1 present in media that was secreted by transfected (red)
cells. FIG. 3B is a bar graph reflecting the image analyses of the immunostaining and shows the
ratio of cells with PPT1 (green) to cells that were transfected (red). Increased ratio for Sp7-F,
SPARC and tPA compared to PPT1 with native signal peptide suggests an increased number of
PPT1 positive cells resulting from increased uptake of engineered PPT1 carrying exogenous
signal sequences. Each circle (average of 30 fields) is independent transfection (from 2-3 exp). The
values are mean + SD. P values by one way ANOVA, **** p<0.0001, ***p<0.001, **p<0.01.
[0286] FIG. 3C provides a bar diagram showing results from FIG. 3B, normalized for the native
construct. The white circles show independent transfections. Each point (average of 30 fields) is
independent transfection (from 2-3 exp). The values are mean + SD. P values by one way
ANOVA, *¥#%% p<0.0001, ***p<0.001, **p<0.01.

[0287] Example 3: In vitro expression of PPT1 by cortical neurons transduced by recombinant

AAVs

[0288] Dose dependent PPT1 expression and secretion from AAV-transduced rat primary
cortical neurons was evaluated. The overall design of the recombinant AAV vectors is shown
FIG. 1. Recombinant rAAV vectors were designated “Sp7-F.PPT1” or “Dead PPT1”. Sp7-

F PPTI1 corresponds to Sp7-F as described in Table 3. Dead PPT1 encodes a mutated full-length
PPT1, where the mutation made the protein catalytically inactive.

[0289] Recombinant rAAYV vectors were produced by triple transfection using capsids
comprising VP1 of SEQ ID NO: 12, VP2 of SEQ ID NO: 13 and VP3 of SEQ ID NO: 14 in
human embryonic kidney cells and purified by CsCl purification.

[0290] Cultured neurons were transduced with three MOI (low, 1E+5; mid, SE+5 and high,
1E+6) of rAAV and PPT1 activity of the culture media was analyzed at 3-, 4- or 6-days post
transduction. The results are shown in FIG. 4. Cells transduced with rAAV encoding
catalytically dead PPT1 did not show any activity. Untreated or cells treated with diluent served
as negative control. Purified recombinant PPT1 was used as a positive control for the assay.
Each circle represents the value from independently transduced cells in a single well. Data are
mean + SD.

[0291] Secreted PPT1 bands from rat primary cortical neurons transduced at mid and high doses
were tested for glycosylation on day 6. No PPT1 protein was observed in the vehicle or
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untransduced cells. Glycosylated PPT1 was detected in cells transduced with rAAV vector (data
not shown).

[0292] Example 4: In vivo Expression of PPT1 by Recombinant AAVs
[0293] Expression and secretion of PPT1 was measured in C57BL6/J mice dosed with rAAV

comprising Sp7-1.PPT1 viral vector nucleic acid (SEQ ID NO: 143, see Table 4) or viral vector
nucleic acid encoding Dead PPT1 (enzymatically inactive PPT1). Recombinant rAAV vectors
were produced using capsids comprising VP1 of SEQ ID NO: 12, VP2 of SEQ ID NO: 13, and
VP3 of SEQ ID NO: 14 and purified by CsCl purification. Administration was done directly into
the hippocampus through stereotactic injections or through IV route. Table 5 summarizes the
experiment protocols.

[0294] Table 5

Group # Group ID N Age Route, Volume Dose Total Dose
(weeks) vg/site vg/animal

1 Diluent IPa 4 6-8 Bilateral, dentate gyrus, 2 pul. NA NA

2 SpB_IPa (Dead) 4 6-8 Bilateral, dentate gyrus, 2 pl. 1E10 2E10

3 SpJ_IPa (Sp7-F) 4 6-8 Bilateral, dentate gyrus, 2 pul. 1E10 2E10

4 Diluent IV 4 6-8 1V, 200 uL. NA NA

5 | SpB_IV (Dead) 4 6-8 1V, 200 L 2E12 2E12

6 SpJ_IV (Sp7-F) 4 6-8 1V, 200 uL 2E12 2E12

N = number of animals
[0295] Brains were analyzed 6 weeks post injection. Animals dosed only with diluent served as
negative control.
[0296] FIG. 5A, FIG. 5B and FIG. 5C illustrate serum PPT1 expression and activity at different
time points from mice dosed with rAAV comprising Sp7-F.PPT1 viral vector nucleic acid. FIG. 5A
illustrates production of PPT1 in the serum of mice dosed IV with AAV comprising Sp7-F PPT1
viral vector nucleic acid or Dead PPT1 viral vector nucleic acid. Serum samples were collected at 2-
, 4- or 6-weeks post administration and analyzed by automated capillary-based immunoassay
(WES; Protein Simple) to detect PPT1. Mice dosed by diluent served as a negative control. The
presence of PPT1 (indicated by arrowhead in Fig. 5A) was detected in mice dosed with rAAV
comprising Sp7-F.PPT1 viral vector nucleic acid at 2 weeks with further increased level at 4 weeks.
The signal saturated at 6 weeks. Purified recombinant PPT1 used as a positive control. FIG. 5B
shows serum activity of mice dosed IV. FIG. 5C shows serum activity of mice dosed IPa (in the
hippocampus through stereotactic injection). ND, not detected. Data are meant SD. P values by
ANOVA *P<0.05, **¥P<0.001, ****P<0.0001.
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[0297] FIG. 6 illustrates liver PPT1 activity from mice (n=4, shown by circle.) dosed IV with
rAAV comprising Sp7-F.PPT1 viral vector nucleic acid. Mice injected with diluent served as
negative controls.

[0298] FIG. 7, FIG. 8, FIG. 9 and Fig. 10, illustrate localization, expression, glycosylation, and
activity of PPT1 expressed in brain following hippocampal administration of rAAV comprising
Sp7-F PPT1 viral vector nucleic acid in mice. FIG. 7 illustrates immunohistochemical analysis
showing increased PPT1 staining (indicated by asterisk) in the hippocampus. FIG 8 shows
detection of PPT1 protein in hippocampal protein lysate analyzed by JESS. The doublet seen in
low exposure (indicated as low) indicated two glycosylated forms of PPT1. FIG. 9 confirms the
PPT1 expressed in hippocampus was glycosylated. Hippocampal protein extract was treated
with deglycosylase and analyzed by JESS assay. Reduced molecular weight upon deglycosylase
treatment (lanes marked with +) suggested PPT1 was glycosylated. FIG. 10 provides a PPT1
activity assay of hippocampal lysate showing PPT1 expressed in the brain was biologically
active as described in Example 1.

[0299] Example 5: CNS Distribution of rAAV Encoding PPT1

[0300] Wild-type C57BL/6J male mouse pups at postnatal day 1 were dosed by bilateral

intracerebroventricular (ICV) injection of rAAV comprising Sp7-F PPT1 viral vector nucleic
acid. Recombinant AAV comprising Sp7-F.PPT1 viral vector nucleic acid is described in
Example 3. The injections involved administering 1E+10 vector genomes (vg) in the low-dose
group and 1E+11 vg in the high-dose group, with 3 pL per side, totaling 6 pL. At 6 weeks post-
injection, brains were extracted, and the left hemisphere was dissected into specific regions:
cortex, hippocampus, thalamus, brain stem, and cerebellum. Each of these regions was further
divided into two equal sections. One section underwent processing for vector genome analysis,
while the other was used for testing transgene (PPT1 protein) expression. The right hemisphere
of the brain was fixed and subjected to histological assessment. The spinal cord was dissected
coronally into cervical, thoracic, and lumbar segments, with half of each segment used for vector
genome analysis. Cerebrospinal fluid (CSF) was collected through cisternae magna puncture and
subsequently analyzed for PPT1 levels.

[0301] ICV delivery of viral vector showed a dose dependent distribution in brain and spinal
cord of mice. FIG. 11 shows vector genome copy number (VGCN) an indicator of viral
transduction in different brain and spinal cord regions. FIG. 12 shows fold change (FC) in PPT1
activity in different brain regions of rAAV-injected animals relative to diluent-injected mice.
PPT1 activity in tissue lysate was quantified using MUTG as described in the Example 1. FIG.
13 illustrates FC in PPT1 activity in the cerebrospinal fluid (CSF) of mice subjected to rAAV

injection compared to those injected with the diluent. The FC is relative to the average activity
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level of the diluent group. FIG. 14 is a scatter plot illustrating the correlation between VGCN
and PPT1 enzymatic activity in the brain. The Spearman correlation coeftficient was 1=0.66,
p<0.0001.

[0302] FIG. 15 shows detection of glycosylated and deglycosylated PPT1 protein in brain lysate
analyzed by JESS. Protein extract was treated with deglycosylase and analyzed by JESS assay.
The doublet seen in lanes 1-2 indicated two glycosylated forms of PPT1. The reduced
molecular weight upon deglycosylase treatment (lanes 3-4) suggested PPT1 was glycosylated.
[0303] Histological assessment was carried out using antibodies to PPT1, followed by detection
using fluorophore-conjugated secondary antibodies. Images were captured using fluorescence
microscopy. The animal receiving diluent showed baseline PPT1 signal. Animals given the low
dose rAAV showed a slightly increased PPT1 expression compared to diluent, while those
receiving the high dose exhibited significantly higher expression. PPT1 expression was
noticeable throughout the cortex, spanning from rostral to caudal areas, and was also prominent
in hippocampus, striatum, and olfactory bulb. The PPT1 signal surrounded the NeuN signal,
implying PPT1 was primarily expressed within neurons. (Data not shown.)

[0304] Example 6: Biodistribution of rAAV and Encoded PPT1 in Sheep

[0305] CNS distribution of rAAV comprising Sp7-1.PPT1 (Example 3) and the encoded PPT1

was evaluated in sheep. Nine to ten months old PPT1+/- male sheep were dosed by unilateral
intracerebroventricular (ICV) injection of rAAV comprising Sp7-F PPT1 (n=4 sheep) or GFP
(n=2 sheep) encoding viral vector nucleic acid. A dose of 1E+14 vg in 2mL was infused. After 8
weeks post-injection, the brains were extracted, coronally slabbed and brain punches (3 mm
wide) from the area of interest were analyzed for vector genome and PPT1 protein. The
contralateral hemisphere brain slab were fixed and used for histological assessment. The spinal
cord was dissected coronally into cervical, thoracic, and lumbar segments, and subjected to
vector genome and PPT1 protein analysis. Cerebrospinal fluid (CSF) was analyzed for PPT1
levels. Liver was collected and analyzed for vector genome.

[0306] ICV administration resulted in vector delivery throughout different brain regions (rostral
to caudal) and spinal cord in sheep. Vector genome copy number (VGCN) as a measure of viral
transduction was measured, across various regions in sheep: cortical areas (FIG. 16A), (FIG.
16B) thalamus, (FIG. 16C) cerebellar cortex, (FIG. 16D) hippocampus, (FIG. 16E) corpus
callosum, (FIG. 16F) additional indicated brain areas, (FIG. 16G) spinal cord and (FIG. 16H)
liver. Quantitative PCR (qPCR) utilizing a standard curve was employed to quantify the vector
genome from frozen tissue DNA. Vertical arrows indicate the sample was from the contralateral
brain region. Open circles correspond to sheep dosed with Sp7-F. PPT1 vector, while filled

circles depict results from sheep dosed with a vector expressing GFP. Data is provided for the
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following regions: Frontal Cortex (FC), Motor Cortex (CM), Somato sensory cortex (SSC),
Piriform Cortex (PC), Suprasylvian Gyrus (SSG), Ectolateral Gyrus (EcG), Entolateral Gyrus
(EnG), Caudate (Cau), Choroid plexus (Ch Ple), Optic chiasm (Opt chi), Fornix (For),
Periaquaductal gray (Periaq G), Olfactory bulb (Ol), bulb Optic nerve (Op) nerve, Hippocampus
(HPC), Thalamus (Tha), Corpus callosum (Cca), Cerebellar cortex (Cer ctx) Spinal
cord_Cervical (SC), Cer Spinal cord Thoracic (SC_Tho), and Spinal cord Lumbar (SC_Lum).
[0307] PPT1 activity assay demonstrates expression and secretion of functional PPT1 in brain
and CSF. PPT1 activity was measured using MUTG as described in Example 1. FIGs. 17A-17D
illustrate PPT1 activity of Sp7-F PPT1 (n=4 sheep) or GFP (n=2 sheep) rAAV-injected sheep in
the cortex (FIG. 17A), thalamus (FIG. 17B), cerebellar cortex (FIG. 17C), and caudate (FIG.
17D). Each circle is the result of one tissue punch from the brain region. N denotes number of
regions from 2 GFP dosed animals and 4 from PPT1 dosed animals. The data is Mean + SEM.
Statistical analysis by Mann-Whitney U test, *P<0.05, *** P<0.001.

[0308] FIG. 18 provides 95% confidence intervals showing mean PPT1 activity by overall
treatment group. After taking the log-transformed activity results of all data in FIGs. 17A-17D
and accounting for numbers of punches, and brain region differences in average value, a
hypothesis test for average Treatment Type difference was conducted at the 0.05 alpha level.
The test resulted in finding a significant difference in average activity levels in PPT1 over the
GFP. The average estimated fold change in PPT1 over GFP was 3.9, and with medians of 73
nmoles/mg/hr for the PPT1 vs. 19 nmoles/mg/hr for the GFP. **** P<0.0001, Weighted 2-way
ANOVA.

[0309] FIG. 19 is a bar diagram showing percent change in PPT1 activity in the cerebrospinal
fluid of (CSF) of sheep dosed with rAAV carrying Sp7-F.PPT1 (n=4 sheep) or GFP (n=2
sheep). The percent changes is relative to mean activity of control (GFP animals). Each circle is
one animal. N denotes number of animals. The data is Mean + SEM.

[0310] FIG. 20 provides results of a JESS assay detecting the expression of PPT1 in the tissue
lysate of the spinal cord of sheep injected with a rAAV vector comprising either PPT1 (sheep 1-
4) or GFP (sheep 1-2) encoding nucleic acid.

[0311] FIG. 21 illustrates results showing an elevated level of mean PPT1 activity in the
thoracic and lumbar segment of the spinal cord of sheep dosed with rAAV comprising nucleic
acid encoding PPT1.

[0312] Immunofluorescence micrographs were taken from sheep brain cerebellar lobes for
histological assessment to evaluate transduction and transgene expression. The contralateral
hemisphere brain slabs were fixed, and thirty micro thick sections were cryo-sectioned and

processed for immunohistochemical analysis. DAPI (4',6-diamidino-2-phenylindole) was used
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to produce is a blue-fluorescent DNA stain indicating dsDNA. PPT1 was immunostained using
antibodies to purified PPT1 protein followed by subsequent staining by fluorophore conjugated
secondary antibodies. Fluorescence microscopy was utilized to visualize and capture the images
showing the expression and localization of GFP of PPT1. Widespread expression of transgenes
(GFP reporter and PPT1) was observed across cerebellar lobes of sheep brain.
[0313] Example 7: Improvement in Motor Function

[0314] The impact of rAAYV providing (1) Sp7-PPT1 or (2) SPARC.PPT1 on PPT1 knock out

(KO) mice was evaluated using a rotarod assessment. Rotarod assessment is described, for
example, in Deacon J. Vis. Exp. 2013 May 29;(75):€2609 (hereby incorporated by reference
herein in its entirety). Sp7-PPT1, SPARC.PPT1 and the rAVYV are described in Table 3. KO
mice were dosed with rAAYV carrying a PPT1 gene, through bilateral ICV injection at postnatal
day 1 and assessed at 7 months of age. The rAAV were produced as described in Example 3,
and were administered at a dose of 1E+11 vg/animal.

[0315] The results are shown in FIG. 22. Untreated (Un) or vehicle (Veh) treated KO mice
served as negative control. Native refers to rAAV vector encoding native human PPT1 (SEQ ID
NO: 29). Sp7-PPT1 is noted by “1” and SPARC PPT1 is noted by “2”. Each circle represent one
mouse. The bars are mean + SEM. One-way ANOVA, Tukey’s post hoc test, *P<0.05, ***
P<0.001, ****P<0.0001. The CNS-targeted rAAV therapy delivered functional human PPT1 in
PPT1 KO mice, successfully rescuing coordination and balance.

[0316] Example 8: Improvement in Motor Function and Balance

[0317] The ability of CNS-targeted rAAV vector comprising nucleic acid encoding Sp7-PPT1
(rAAV-Sp7-PPT1) and SPARC PPT1 (rAAV- SPARC PPT1) to rescue motor coordination and
balance in Ppt1-/- mice as assessed on accelerated rotarod equipment. rAAV-Sp7-PPT1 and
rAAV-SPARC.PPT1 were produced as described in Example 3. rAAV-Sp7-PPT1 and rAAV-
SPARC.PPT1 vector nucleic acid is described in Table 4.

[0318] Pptl-/- mice were dosed with rAAV-Sp7-PPT1 or rAAV-SPARC PPT1 through
bilateral intra-cerebro ventricular injections at PND 1 (low dose, 1 x 10'! vg/animal) or PND 1
and 3 (high dose, 3.82 x 10'! vg/animal) and assessed at different timepoints. Mice were tested
over 4 trials at each time point. Each session included a training trial of 5 minutes at 4 RPM on
the rotarod apparatus (Rotamex, OH). One hour after the training trial, the animals were tested
for 3 consecutive accelerating trials of 5 minutes each, during which speed changed over 300
seconds. The inter trial interval was at least 30 minutes. The latency to fall from the accelerating
rod was recorded and quantitative analysis was performed. Untreated or vehicle treated Ppt1-/-

mice served as negative control. ‘Native’ refers to AAV vectors containing the unmodified
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human PPT1 gene. In each group, the number of mice varied from 10 to 18, except for the WT,
11 mo group where n=7. Gender distribution was approximately balanced within each group.
[0319] FIG. 23 illustrates the ability of rAAV- Sp7-F PPT1 and rAAV- SPARC.PPT1 to
improved motor coordination and balance as assessed by latency to fall from an accelerating rod.
(See, for example, Kovacs and Pearce, Dis Model Mech. 2015 Apr;8(4):351-61): PMC4381334.
rAAV- Sp7-F PPT1 and rAAV-SPARC PPT1 both reduced latency to fall.

[0320] Example 9: Muscle Strength

[0321] The ability of CNS-targeted rAAV vectors comprising nucleic acid encoding Sp7-PPT1
(rAAV-Sp7-PPT1) or SPARC.PPT1 (rAAV- SPARC.PPT1) to improve muscle strength in
Pptl1-/- mice was assessed based on grip strength. rAAV-Sp7-PPT1 and rAAV-SPARC.PPT1
were produced as described in Example 3. rAAV-Sp7-PPT1 and rAAV-SPARC PPT1 vector
nucleic acid is described in Table 4.

[0322] Pptl-/- mice were dosed with rAAV-Sp7-PPT1 and rAAV-SPARC.PPT1 through
bilateral intra-cerebro ventricular injections at PND 1 (low dose, 1.00 x 10'! vg/animal) or PND
1 and 3 (high dose, 3.82 x 10!! vg/animal) and assessed at indicated timepoints. Grip strength
was used to assess muscular strength in forelimb muscles (San Diego Instruments, San Diego,
CA) with five consecutive trials. Average of all five trials was used for plotting. The animal was
lowered toward the platform and gently pulled backwards with consistent force by the
experimenter until it released its grip.

[0323] FIG. 24 illustrates the effect of rAAV- Sp7-F PPT1 and rAAV-SPARC PPT1 on grip
strength at different timepoints. Pptl-/- mice that received no treatment or were treated with a
vehicle served as the negative control group. The term 'Native' pertains to AAV vectors carrying
the unmodified human PPT1 gene. In each group, the number of mice at each timepoint varied
from 7-18, gender approximately balanced. rAAV- Sp7-F.PPT1 and rAAV- SPARC PPT1 both
improved grip strength.

[0324] Example 10: PPT1 Activity

[0325] Pptl-/- mice were dosed with rAAV-Sp7-PPT1 or rAAV-SPARC PPT1 through bilateral

intra-cerebro ventricular injections at PND 1 (low dose, 1.00 x 10'! vg/animal) or PND 1 and 3
(high dose, 3.82x10"! vg/animal vg/animal). PPT1 activity at indicated timepoints in the serum
was quantified using 4-methylumbelliferyl-6-thiopalmitoyl- B-D-glucopyranoside MUTG) as a
substrate as described in Example 1. The standard curve (prepared by using known
concentrations of 4 MU) was used to determine PPT1 activity.

[0326] The results of the PPT1 assay are shown in FIGs. 25A and 25B. FIG. 25A illustrates
activity at different time points. FIG. 25B illustrates activity at 8 months. An increased level of

serum PPT1 in AAV-dosed mice, indicating sustained long-term expression of PPT1 was
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observed. Untreated or vehicle treated Pptl-/- mice served as negative control. ‘Native’ refers to
AAYV vectors containing the unmodified human PPT1 gene.

[0327] Example 11: Cortex, Brainstem, and Cerebellum PPT1 Activity
[0328] Pptl-/- mice were dosed with rAAV-Sp7-PPT1 or rAAV-SPARC PPT1 through bilateral

intra-cerebro ventricular injections at PND 1 (low dose, 1.00 x 10! vg/animal). PPT1 activity
was measured in the cortex, brainstem and cerebellum using 4-methylumbelliferyl-6-
thiopalmitoyl- B-D-glucopyranoside (MUTG) as a substrate as described in Example 1. The
standard curve (prepared by using known concentrations of 4 MU) was used to determine PPT1
activity. Tissues were analyzed at 10 months of age except the untreated Ppt1-/- mouse, which
was tested at 8 months of age.

[0329] FIGs. 26A-C provide bar diagrams showing PPT1 activity in the cortex (FIG. 20A),
brainstem (FIG. 26B) and cerebellum (FIG. 26C). The elevated PPT1 activity at 10 months of
age in rAAV-dosed mice indicates durable expression of PPT1 in Pptl-/- mouse brain. ‘Native’
refers to AAV vectors containing the unmodified human PPT1 gene. The bars are mean+SEM.
Each circle represent a mouse.

[0330] Example 12: Codon Optimized PPT1 Encoding Sequences

[0331] Expression of different codon optimized constructs were evaluated in vitro. A plasmid
comprising the rAAV nucleic acid is illustrated in FIG. 27. The constructs are summarized in
Tables 6 and 7.
[0332] Table 6

Sp7F sequence Sp7F optimized | PPT
SEQIDNO: | SEQ ID NO: Egg’%’%\%q“ence
SpF7-co2 43 174 62
SpF7-co3 43 174 63
SpF7-co4 43 174 64
SpF7-coll 43 174 71
SpF7-col4 43 174 74
SpF7-col8 43 174 78
SpF7-col9 43 174 79
SpF7-c020 43 174 83

[0333] Table 7

SPARC sequence | SPARC optimized | PPT

, i Encoding Sequence
SEQ ID NO: SEQ ID NO: SEQ ID NO:

SPARC-co2 50 175 62
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SPARC-co3 50 175 63
SPARC-co4 50 175 64
SPARC-coll 50 175 71
SPARC-col4 50 175 74
SPARC-co18 50 175 78
SPARC-co019 50 175 79
SPARC-c020 50 175 83

[0334] Examples of full-length rAAV nucleic acid constructs are provided by SEQ ID NO: 171
and SEQ ID NO: 172. SEQ ID NO: 171 provides the full length rAAV nucleic acid sequence of
the construct designated “SpF7-co4“ and SEQ ID NO: 172 provides the full length rAAV
nucleic acid sequence of the construct designated SpF7-co19. The other rAAV sequence were
produced by swapping out the signal and PPT encoding sequences.

[0335] PPT1 knockout HeLa cells were transfected with different AAV plasmids carrying
codon-optimized encoding PPT1 sequences. PPT1 expression was assessed by measuring
enzymatic activity in the culture media 48 hours post-transfection.

[0336] FIGs. 28A and 28B are bar graphs depicting the expression levels of PPT1 in the media
of in vitro-cultured cells transfected with various codon-optimized variants of human PPT1.
Different codon-optimized PPT1 ¢cDNA constructs (excluding the signal sequence), labeled as
CO followed by the number on the x-axis, were paired with signal sequences (B) Sp7F, SP7F
(codon optimized), (C) SpSPARC, or SpSPARC (codon optimized) and cloned downstream of
long EF 1a promoter, as illustrated in FIG. 27. Each circle represents an independently
transfected well of a 96-well plate. The values are presented as mean + SEM.

[0337] Example 13: Survival Data

[0338] Pptl-/- mice were dosed with rAAV comprising nucleic acid encoding Sp7F PPT1 or
SPARC PPT1, through bilateral intra-cerebro ventricular injections at PND 1 (low dose, 1x10!!
vg/animal) or PND 1 and 3 (high dose, 3.82x10'! vg/animal). The rAAV Sp7F PPT1 and
SPARC PPT1 constructs are summarized in Table 4. The number of mice enrolled in the study
were, WT, n=20; KO, Un=16; KO, Veh and Native Hi, n=17. The remaining treatment groups
comprised 18 mice each. Untreated or vehicle-treated Ppt1-/- mice served as negative control.
‘Native’ refers to AAV vectors containing the unmodified human PPT1 gene.
[0339] The survival data is shown in FIG. 29. Mouse data was fitted with a Cox Proportional
Hazards model to determine if survival probability differed between treatment groups. The KO,
Veh group had significantly lower survival than WT and all AAV treated groups (all p<0.01).
The KO, Veh, and KO, Un groups were not different from each other (p = 0.22). AAV=adeno-
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associated virus; CNS-central nervous system; lo=low dose (1x10'! vg/animal); hi= high dose
(3.82x10' vg/animal); KO= Pptl1-/-; PND=post-natal day; Un=untreated; Veh=vehicle;
WT=wild-type.

[0340] Example 14: Brain Weight Loss

[0341] Pptl-/- mice were dosed with rAAV comprising nucleic acid encoding Sp7F PPT1 or
SPARC .PPT1 through bilateral intra-cerebro ventricular injections at PND 1 (low dose, 1x10"!
vg/animal) or PND 1 and 3 (high dose, 3.82x10'"). The rAAV Sp7F.PPT1 and SPARC.PPT1
constructs are summarized in Table 4. Untreated or vehicle-treated Pptl-/- mice served as
negative control. ‘Native’ refers to AAV vectors containing the unmodified human PPT1 gene.
The mice were euthanized at 8-10 months of age, brains were collected, and weights were
recorded. Number of mice, n=6/group except for KO, Veh, n=4 and Lead 1, hi, n=9.

[0342] FIG. 30 is a bar diagram illustrating the effect of rAAV comprising nucleic acid
encoding Sp7F.PPT1 or SPARC.PPT1 on brain weight in Pptl-/- mice. Sp7F.PPT1 and
SPARC .PPT1 at the low and high doses inhibited loss of brain weight in the Ppt1-/- mice.

[0343] While the invention has been described and illustrated with reference to certain particular
embodiments thereof, those skilled in the art will appreciate that various adaptations, changes,
modifications, substitutions, deletions, or additions of procedures and protocols may be made

without departing from the spirit and scope of the invention.
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CLAIMS
I/we claim:

1. A polynucleotide comprising a nucleic acid sequence encoding a palmitoyl-protein
thioesterase-1(PPT1) polypeptide, wherein said PPT1 polypeptide comprises a PPT1 amino acid
sequence having at least 95% identity to the sequence of SEQ ID NO: 1, wherein:

(a) said PPT1 polypeptide further comprises a signal sequence of any of SEQ ID NOs:
16-27 or a variant thereof having a one amino acid substitution, deletion or insertion; and/or

(b) said PPT1 amino acid sequence comprises a glycine (G), valine (V) or leucine (L)
substitution for aspartic acid (D) at its amino terminus; and/or

(c) said PPT1 sequence comprises the amino acid sequence leucine-glutamine histidine-
leucine at its N-terminus; and/or

(d) said nucleic acid sequence comprises a PPT1 encoding sequence having at least 85%
identity to any of SEQ ID NOs: 61-94.

2. The polynucleotide of claim 1, wherein said PPT1 polypeptide further comprises said
signal sequence comprising the sequence of any of SEQ ID NOs: 16-27.

3. The polynucleotide of claim 2, wherein said nucleic acid comprises a signal encoding
sequence of any of SEQ ID NOs: 43-58.

4. The polynucleotide of claim 2, wherein said polypeptide comprises a signal sequence
of any of SEQ ID NOs: 16-21 and 24-27.

5. The polynucleotide of claim 4, wherein said signal sequence comprises the sequence
of any of SEQ ID NOs: 16 or 19.

6. The polynucleotide of claim 5, wherein said signal sequence comprises the sequence
of SEQ ID NO: 16 and said nucleic acid sequence comprises the signal encoding sequence of
SEQ ID NO: 43; or said signal peptide comprises the sequence of SEQ ID NO: 19 and said
nucleic acid sequence comprises the signal encoding sequence of SEQ ID NO: 50.

7. The polynucleotide of claim 2, wherein said polypeptide comprises the signal
sequence of SEQ ID NO: 23.

8. The polynucleotide of claim 7, wherein said nucleic acid sequence comprises the
signal encoding sequence of SEQ ID NO: 54.

9. The polynucleotide of any one of claims 1-6, wherein said PPT1 amino acid
sequence comprises a G, V, or L substitution for aspartic acid D at its amino terminus and said
PPT1 amino acid sequence has at least 97% identity to the sequence of SEQ ID NO: 1.

10. The polynucleotide of claim 9, wherein said PPT1 amino acid sequence comprises

the sequence of SEQ ID NO: 2, wherein X is G.
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11. The polynucleotide of any one of claims 1-3, 7 or 8, wherein said PPT1 sequence
comprises the amino acid sequence leucine-glutamine-histidine-leucine at its N-terminus and
said PPT1 amino acid sequence has at least 97% identity to the sequence of SEQ ID NO: 1.

12. The polynucleotide of claim 11, wherein said PPT1 sequence comprises the sequence
of SEQ ID NO: 4.

13. The polynucleotide of any one of claims 1-12, wherein said nucleic acid comprises a
sequence having at least 85% identity to any of SEQ ID NOs: 61-94.

14. The polynucleotide of claim 1, wherein said PPT1 polypeptide comprises a sequence
having at least 99% identity to any of SEQ ID NOs: 31-42.

15. The polynucleotide of claim 14, wherein said PPT1 polypeptide comprises the
sequence of SEQ ID NO: 31 or SEQ ID NO: 34.

16. The polynucleotide of claim 15, wherein said PPT1 polypeptide comprises the
sequence of SEQ ID NO: 31 wherein X is G and said nucleic acid comprises a sequence having
at least 85% identity with the sequence of any of SEQ ID NOs: 107-125 and 168.

17. The polynucleotide of claim 16, wherein said nucleic acid comprises a sequence
having at least 95% identity with the sequence of any of SEQ ID NOs: 107-125 and 168.

18. The polynucleotide of claim 17, wherein said nucleic acid comprises the sequence of
any of SEQ ID NOs: 107-125 and 168.

19. The polynucleotide of claim 15, wherein said PPT1 polypeptide comprises the
sequence of SEQ ID NO: 34 wherein X is G and said nucleic acid comprises a sequence having
at 85% identity with the sequence of any of SEQ ID NOs: 126-140 and 161-167.

20. The polynucleotide of claim 19, wherein said nucleic acid comprises a sequence
having at 95% identity with the sequence of any of SEQ ID NOs: 126-140 and 161-167.

21. The polynucleotide of claim 20, wherein said PPT1 encoding sequence comprises
any of SEQ ID NOs: 126-140 and 161-167.

22. The polynucleotide of claim 1, wherein said PPT1 polypeptide comprises the
sequence of SEQ ID NO: 38.

23. A palmitoyl-protein thioesterase-1(PPT1) polypeptide comprising a PPT1 amino acid
sequence having at least 95% identity to the sequence of SEQ ID NO: 1, wherein:

(a) said PPT1 polypeptide further comprises a signal sequence of any of SEQ ID NOs:
16-27 or a variant thereof having a one amino acid substitution, deletion or insertion; and/or

(b) said PPT1 amino acid sequence comprises a glycine (G), valine (V) or leucine (L)
substitution for aspartic acid (D) at its amino terminus; and/or

(c) said PPT1 sequence comprises the amino acid sequence leucine-glutamine- histidine-

leucine at its N-terminus.
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24. The polypeptide of claim 23, wherein said PPT1 polypeptide further comprises a
signal sequence comprising the sequence of any of SEQ ID NOs: 16-27.

25. The polypeptide of claim 24, wherein said polypeptide comprises a signal sequence
of any of SEQ ID NOs: 16-21 and 24-27.

26. The polypeptide of claim 25, wherein said signal sequence comprises the sequence of
any of SEQ ID NOs: 16 or 19.

27. The polypeptide of claim 24, wherein said polypeptide comprises a signal sequence
of SEQ ID NO: 23.

28. The polypeptide of any one of claims 23-27, wherein said PPT1 amino acid sequence
comprises a G, V, or L substitution for aspartic acid D at its amino terminus and said PPT1
amino acid sequence has at least 97% identity to the sequence of SEQ ID NO: 1.

29. The polypeptide of claim 28, wherein said PPT1 amino acid sequence comprises the
sequence of SEQ ID NO: 2, wherein X is G.

30. The polypeptide of 23, wherein said PPT1 sequence comprises the amino acid
sequence leucine-glutamine-histidine-leucine at its N-terminus and said PPT1 amino acid
sequence has at least 97% identity to the sequence of SEQ ID NO: 1.

31. The polypeptide of claim 30, wherein said PPT1 sequence comprises SEQ ID NO: 4.

32. The polypeptide of claim 23, wherein said PPT1 polypeptide comprises a sequence
with at least 99% identity to any of SEQ ID NOs: 31-42.

33. The polypeptide of claim 32, wherein said PPT1 polypeptide comprises the sequence
of SEQ ID NO: 31 wherein X is G, SEQ ID NO: 34 wherein X is G, or SEQ ID NO: 38.

34. A polynucleotide comprising a PPT1 polypeptide encoding nucleic acid sequence,
wherein said PPT1 encoding nucleic acid sequence encodes the PPT1 polypeptide of any one of
claims 23-33.

35. A polynucleotide comprising two or more exons together encoding for the PPT1
polypeptide of any one of claims 23-34, and one or more introns.

36. The polynucleotide of any one of claims 1-22, 34 or 35, wherein said polynucleotide
is an expression cassette comprising one or more expression control elements operably linked to
said nucleic acid encoding said PPT1 polypeptide.

37. The polynucleotide of claim 36, wherein said nucleic acid encoding said PPT1
polypeptide is operably linked to an upstream promoter and a downstream polyadenylation signal.

38. The polynucleotide of claim 36, wherein said expression cassette comprises 5’ to 3’,
operably linked to said nucleic acid encoding said PPT1 polypeptide, a promoter, a kozak
sequence, said PPT1 polypeptide encoding nucleic acid sequence, and a polyadenylation signal.

39. The polynucleotide of claims 37 or 38, wherein said promoter comprises a sequence
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having at least 95% identity to the sequence of SEQ ID NOs: 5 or 173,

40. The polynucleotide of any one of claims 37-39, wherein said polyadenylation signal
operably linked to the PPT1 encoding nucleotide sequence comprises a sequence having at least
95% identity to the sequence of SEQ ID NO: 6.

41. The polynucleotide of any one of claims 36-40, wherein said expression cassette
comprises a nucleotide sequence having at least 95% identity to the sequence of any of SEQ ID
NOs: 141-143, 169 and 170.

42. The polynucleotide of any one of claims 1-22 and 34-41, wherein said polynucleotide
is DNA.

43. A recombinant viral vector nucleic acid comprising the polynucleotide of any one of
claims 1-22 and 34-42, and 5’ and/or 3’ viral elements providing for viral packaging and
replication.

44. The recombinant viral vector nucleic acid of claim 43, wherein said recombinant
viral vector nucleic acid is DNA and comprises an adeno-associated virus (AAV) inverted repeat
(ITR) flanking the 5’ terminus of said polynucleotide and an AAV ITR flanking the 3’ terminus
of said polynucleotide.

45. The recombinant viral vector nucleic acid of claim 44, wherein said recombinant
viral vector nucleic acid comprises the 5° ITR and the 3’ ITR of AAV1, AAV2, AAV3, AAV4,
AAVS5, AAV6, AAV7, AAVS, AAV9, AAV10, AAV11, AAVI12, AAVrh.10, AAVrh.74 or
AAV3B.

46. The recombinant viral vector nucleic acid of claim 44, wherein said 5° ITR
comprises a sequence having at least 95% identity to the sequence of SEQ ID NO: 8, and said 3’
ITR comprises a sequence having at least 95% identity to the sequence of SEQ ID NO: 9.

47. The recombinant viral vector nucleic acid of any one of claims 43-46, further
comprising a polyadenylation sequence operably linked to said 3° ITR.

48. The recombinant viral vector nucleic acid of any one of claims 43-47, further
comprising one or more stuffer sequences.

49. The recombinant viral vector nucleic acid of any one of claims 43-48, wherein said
recombinant viral vector nucleic acid comprises a sequence having at least 95% identity to the
sequence of any of SEQ ID NOs: 144-154, 171 and 172.

50. A gene delivery vehicle comprising a viral or a non-viral vector and the
polynucleotide of any one of claims 1-22 and 34-42, or the recombinant viral vector nucleic acid
of any one of claims 43-49.

51. The gene delivery vehicle of claim 50, wherein said gene delivery vehicle is a viral

vector.
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52. The gene delivery vehicle of claim 51, wherein said viral vector is a recombinant
AAYV vector, a recombinant lentivirus vector, or a recombinant adenovirus vector.

53. The gene delivery vehicle of claim 52, wherein said viral vector is a recombinant
AAYV vector, and said recombinant AAV vector comprises a capsid comprising a VP1, VP2 or
VP3 having at least 90% identity to a VP1, VP2 or VP3 sequence of any of AAV1, AAV2,
AAV3, AAV4, AAVS, AAV6, AAV7, AAVS, AAVO, AAV10, AAV11, AAV12, AAVrh.74,
AAV3B, AAV-2i8, AAVrh.10, AAVrh.8, AAVHSC, AAV-B1, AAV-AS, AAV1/rh.10, SEQ
ID NO: 12 or SEQ ID NO: 15.

54. The gene delivery vehicle of claim 53, wherein said capsid is an AAV1, AAV2,
AAV3, AAV4, AAVS, AAV6, AAVT, AAVS, AAVY, AAV10, AAVI11, AAV12, AAVrh.74,
AAV3B, AAV-2i8, AAVrh.10, AAVrh.8, AAVHSC, AAV-B1, AAV-AS, or AAV1/th.10
capsid; or said capsid comprises VP1 of SEQ ID NO: 12 or SEQ ID NO: 15.

55. The gene delivery vehicle of claim 54, wherein the capsid comprises VP1 comprising
a sequence of SEQ ID NO: 12, VP2 comprising a sequence of SEQ ID NO: 13, and VP3
comprising a sequence of SEQ ID NO: 14.

56. The gene delivery vehicle of claim 50, wherein said gene delivery vehicle is the non-
viral vector.

57. The gene delivery vehicle of claim 56, wherein said non-viral vector is a nanoparticle
selected from the group consisting of a lipid nanoparticle (LNP), a polymeric nanoparticle, a
lipid polymer nanoparticle (LPNP), a protein or peptide-based nanoparticle, a DNA dendrimer
or DNA-based nanocarrier, a carbon nanotube, a microparticle, a microcapsule, an inorganic
nanoparticle, a peptide cage nanoparticle, and an exosome.

58. The gene delivery of vehicle of claim 56, wherein said non-viral vector is an LNP or
LPNP.

59. A pharmaceutical composition comprising the polynucleotide any one of claims 1-
22, and 34-42, the PPT1 polypeptide of any one of claims 23-33, the recombinant viral vector
nucleic acid of any one of claims 43-49, or the gene delivery vehicle of any one of claims 50-58,
and a pharmaceutically acceptable carrier.

60. A method of increasing PPT1 in a subject comprising administering to the subject the
polynucleotide any one of claims 1-22 and 34-42, the PPT1 polypeptide of any one of claims 23-
33, the recombinant viral vector nucleic acid of any one of claims 43-49, the gene delivery
vehicle of any one of claims 50-58, or the pharmaceutical composition of claim 59.

61. A method of treating Neuronal Ceroid Lipofuscinosis 1 in a subject, comprising
administering to the subject the polynucleotide any one of claims 1-22 and 34-42, the PPT1

polypeptide of any one of claims 23-33, the recombinant viral vector nucleic acid of any one of
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claims 43-49, the gene delivery vehicle of any one of claims 50-58, or the pharmaceutical
composition of claim 59.

62. The method of claims 60 or 61, wherein said administering comprises
intraparenchymal, intracisternal or intraventricular administration.

63. The method of claim 62, wherein said administration is intraventricular and results in
significant rAAYV delivery to at least the frontal cortex, parietal cortex, temporal cortex, occipital
cortex, thalamus, cerebellar cortex, hippocampus, corpus callosum, spinal cord, caudate, choroid
plexus, optic chiasm, fornix, periaquaductal gray, olfactory bulb, and optic nerve.

64. The method of claims 60 or 61, wherein said administering comprises initial
administration outside the central nervous system (CNS).

65. The method of claim 63, wherein said subject is a sheep.

66. The method of any one of claims 60-62, wherein said administration is systemic.

67. The method of any one of claims 60-63, wherein said subject is a human.

68. An AAV vector genome plasmid comprising the recombinant viral vector nucleic
acid of any one of claims 43-49.

69. The AAV genome plasmid of claim 68, wherein said plasmid lacks rep and cap
genes.

70. A method of producing a rAAV vector comprising the step of culturing an rAAV
production cell line comprising rAAV helper virus activity, wherein the genome of said
production cell comprises the recombinant viral vector nucleic acid of any one of claims 43-49,
a rep gene and a cap gene, wherein said rAAYV vector is produced.

71. A method of producing rAAV vector comprising the step of culturing an rAAV
permissive cell comprising the AAV genome plasmid of claims 68 or 69, wherein said rAAV
permissive cell further comprises (a) rep and cap genes provided either as part of the cell
genome and/or by one or more separate plasmids, and (b) helper virus activity provided by the
cell genome and/or provided by one or more separate plasmids.

72. The method of claim 71, wherein said rAAV permissive cell is a packaging cell,
wherein the genome of said packaging comprises a cap gene and a rep gene.

73. The method of claim 71, wherein either (a) said rep gene, said cap gene and said
helper activity is provided in a single plasmid or (b) said rep gene and said cap gene is provided
by a rep/cap plasmid and said helper activity is provided by a helper plasmid.

74. A method of obtaining an rAAYV vector comprising the steps of (a) producing the
rAAYV using the method of anyone of claims 70-73 and (b) purifying the rAAYV.
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