DESCRIPTION

SHORTENED POLYCYSTIN-1 POLYPEPTIDE AND USE THEREOF

TECHNICAL FIELD
[0001]
The present disclosure relates to shortened polycystin-1 polypeptides and uses

thereof, particularly in the treatment of PKD1-related diseases.

BACKGROUND

[0002]

Autosomal dominant polycystic kidney disease (ADPKD) is the most frequent
hereditary renal disease, in which multiple cysts develop and grow progressively in both
kidneys and damages to various organs other than the kidneys are also observed. ADPKD
is a hereditary disease whose causal genes are PKD1 and PKD2 genes. It is said that 85%
of patients develops the disease due to abnormality of the PKD1 gene. The PKD1 gene
encodes an ll-transmembrane protein, polycystin-1 (PC1), which is involved in
regulation of Ca** influx into cells by cooperating with polycystin-2 (PC2), a 6-
transmembrane protein encoded by the PKD2 gene. It is suggested that the PKDI or

PKD?2 gene mutation results in loss of function of PC1 or PC2 and causes cyst formation.

SUMMARY
PROBLEM TO BE SOLVED
[0003]

Gene therapy can be an option for the treatment of hereditary diseases such as
ADPKD. The PKD1 gene, however, is as large as approximately 13 kb and too large to
be transferred as a whole. Also, it has not been known which region of PC1 is necessary
to restore PC1 function, and where the necessary region should be present within cells.

An object of the present disclosure is to provide a shortened form of PC1 that can be used



to restore PC1 function and/or use thereof.

SOLUTION TO THE PROBLEM
[0004]

In one aspect, the present disclosure provides a polynucleotide comprising a
sequence encoding a shortened polycystin-1 (PC1) having cyst formation inhibitory
activity, wherein the shortened PC1 comprises a C-terminal tail (CTT) region of PC1 or
a part thereof.

[0005]

In one aspect, the present disclosure provides a polynucleotide comprising a
sequence encoding a shortened polycystin-1 (PC1), wherein the shortened PC1 is a
membrane-localized polypeptide comprising a C-terminal tail (CTT) region of PC1 or a
part thereof.

[0006]

In one aspect, the present disclosure provides a shortened PC1 polypeptide
encoded by the polynucleotide as described above.

[0007]

In one aspect, the present disclosure provides a vector comprising the

polynucleotide as described above.

[0008]

In one aspect, the present disclosure provides a pharmaceutical composition for
treating a PKD1-related disease comprising the polynucleotide or the vector as described

above.

EFFECT OF THE INVENTION
[0009]

The present disclosure provides a shortened PC1 that can be used to restore PC1

function, enabling treatment, in particular by gene therapy, of a PKD1-related disease.

BRIEF DESCRIPTION OF DRAWINGS



[0010]

Fig. 1 shows the structures of PC1, a shortened PC1 polypeptide (CTF), and PC1
(Argl672£s97X).

Fig. 2 shows the structures of various shortened PC1 polypeptides.

Fig. 3 shows the results of evaluation of cyst formation inhibitory effects of PC1,
PC1 (Argl672{s97X), and shortened polypeptides (CTF, CTT). The pEB indicates the
control. The vertical axis indicates the total cyst area (um?).

Fig. 4 shows the results of evaluation of cyst formation inhibitory effects of
various shortened PC1 polypeptides. The pEB indicates the control. The vertical axis
indicates the total cyst area (um?).

Fig. 5 shows the structures of shortened PC1 polypeptides CD16.7-CTT and
FAS-CTT.

Fig. 6 shows the results of evaluation of cyst formation inhibitory effects of
CD16.7-CTT and FAS-CTT. The pEB indicates the control. The vertical axis indicates
the total cyst area (um?).

Fig. 7 shows the partial regions of a CTT region comprised in various shortened
PC1 polypeptides. The number shown in the figure indicates the amino acid position in
SEQ ID NO: 1. NLS: nuclear localization signal.

Fig. 8-1 shows the results of evaluation of cyst formation inhibitory effects of
various shortened PC1 polypeptides each comprising a partial region of a CTT region (1).
The pEB indicates the control, and the vertical axis indicates the total cyst area (um?)
(same for Figs. 8-2 to 8-4).

Fig. 8-2 shows the results of evaluation of cyst formation inhibitory effects of
various shortened PC1 polypeptides each comprising a partial region of a CTT region (2).

Fig. 8-3 shows the results of evaluation of cyst formation inhibitory effects of
various shortened PC1 polypeptides each comprising a partial region of a CTT region (3).

Fig. 8-4 shows the results of evaluation of cyst formation inhibitory effects of
various shortened PC1 polypeptides each comprising a partial region of a CTT region (4).

Fig. 9-1 shows expression analysis of shortened PC1 polypeptides in MDCK
cells by HPLC-MS (identification of peptides within the CTT region). The vertical axis



(Abundance) indicates the detection intensity of peptides by HPLC-MS (same for Fig. 9-
2 and Figs. 10-1 to 10-2).

Fig. 9-2 shows expression analysis of shortened PC1 polypeptides in MDCK
cells by HPLC-MS (identification of peptides within the CTF 11-transmembrane region).

Fig. 10-1 shows cell membrane localization analysis of shortened PC1
polypeptides in MDCK cells by HPLC-MS (identification of peptides within the CTT
region).

Fig. 10-2 shows cell membrane localization analysis of shortened PC1
polypeptides in MDCK cells by HPLC-MS (identification of peptides within the CTF 11-

transmembrane region).

DETAILED DESCRIPTION
[0011]

Unless otherwise specified, the terms used herein have meanings as commonly
understood by those of ordinary skill in the technical fields such as organic chemistry,
medical science, pharmaceutical science, molecular biology, and microbiology.
Definitions for some terms used herein are provided below and these definitions
supersede general understandings herein.

[0012]

The PKD1 gene encodes polycystin-1 (PC1), an 11-transmembrane protein with
an extracellular N-terminus and an intracellular C-terminus. PC1 forms a complex with
PC2, a 6-transmembrane protein with an intracellular N-terminus and an intracellular C-
terminus, at the coiled-coil domain of its intracellular region, and signals PC2, which
functions as a calcium ion channel, to induce Ca®' influx into cells.

[0013]

PC1 has a GPS (G protein-coupled receptor proteolytic site) as an enzymatic
cleavage site and is composed of an extracellular N-terminal region on the N-terminal
side of the GPS and a C-terminal fragment (CTF) region on the C-terminal side of the
GPS. The CTF region has a stalk, an 11-transmembrane region, and a C-terminal tail

(CTT) region. The stalk is the N-terminal extracellular region of the CTF region, i.e., the



region from the N-terminus of the CTF region to the first transmembrane region (TM1).
In the present disclosure, PC1 can be mammalian PC1, such as human or non-human
mammalian PC1. In one embodiment, PC1 is human PC1. A representative amino acid
sequence of human PC1 is shown in SEQ ID NO: 1, and a nucleotide sequence encoding
the same is shown in SEQ ID NO: 2. Human PC1 and a nucleotide sequence encoding
the same are not limited to those having SEQ ID NOs: 1 and 2, respectively. For example,
human PC1 may have an amino acid sequence that differs from the amino acid sequence
of SEQ ID NO: 1 in that it comprises naturally-occurring mutation(s) such as SNP(s).
Also, the nucleotide sequence encoding human PC1 may have a sequence different from
the sequence of SEQ ID NO: 2 due to degeneracy of the genetic code. A person skilled in
the art can identify each region of PC1 according to existing reports (Nat Genet, 1995
Jun;10(2):151-60; Biochemistry 2003, 42, 13035-13048; Science 361, 992 (2018); Dev
Cell 22, 197-210, Jan 7, 2012), or using any of amino acid domain/motif databases or
transmembrane region prediction tools such as Uniprot (https://www.uniprot.org/), NCBI
(https://www.ncbi.nlm.nih.gov/), and predictprotein (https://predictprotein.org/). In SEQ
ID NO: 1, the extracellular N-terminal region, stalk, 11-transmembrane region, and CTT
region are identified as amino acid sequences at position 1 to 3048, 3049 to 3074, 3075
to 4101, and 4102 to 4303, respectively.

[0014]

A shortened PC1 is a polypeptide lacking part of an amino acid sequence of a
full-length PC1. A shortened PC1 may comprise a sequence not derived from PC1 in
addition to a partial sequence of PC1. The length of the partial sequence of PC1 in a
shortened PC1 may be 4300, 4200, 4100, 4000, 3900, 3800, 3700, 3600, 3500, 3400,
3300, 3200, 3100, 3000, 2900, 2800, 2700, 2600, 2500, 2400, 2300, 2200, 2100, 2000,
1900, 1800, 1700, 1600, 1500, 1400, 1300, 1200, 1100, 1000, 900, 800, 700, 600, 500,
400, 300, 290, 280, 270, 260, 250, 240, 230, 220, 210, 200, 190, 180, 170, 160, 150, 140,
130, 120, 110, 100, 90, 80, 70, 60, or 50 amino acids or less, and 40, 50, 60, 70, 80, 90,
100, 110, 120, 130, 140, 150, 160, 170, 180, 190, 200, 210, 220, 230, 240, 250, 260, 270,
280, 290, 300, 400, 500, 600, 700, 800, 900, 1000, 1100, 1200, 1300, 1400, 1500, 1600,
1700, 1800, 1900, or 2000 amino acids or more. The length of the partial sequence of



PCI1 in a shortened PC1 may be 140 to 260, 150 to 250, 160 to 240, 170 to 230, 180 to
220, or 190 to 210 amino acids, such as 226, 202, or 190 amino acids. Alternatively, the
length of the partial sequence of PC1 in a shortened PC1 may be 40 to 200, 50 to 150, or
50 to 100 amino acids. The partial sequence of PC1 in a shortened PC1 may be a
continuous sequence in a full-length PC1, or may consist of a plurality of sequences that
are not continued in a full-length PC1. In one embodiment, the shortened PC1 lacks at
least part of the extracellular N-terminal region of PC1. In one embodiment, the shortened
PC1 lacks the whole of the extracellular N-terminal region of PC1. In one embodiment,
the shortened PC1 lacks the whole of the extracellular N-terminal region and also lacks
at least part of the stalk and the 11-transmembrane region of PC1. In one embodiment,
the shortened PC1 lacks all of the whole of extracellular N-terminal region, the stalk, and
the 11-transmembrane region of PC1. The length of a shortened PC1 may be 4300, 4200,
4100, 4000, 3900, 3800, 3700, 3600, 3500, 3400, 3300, 3200, 3100, 3000, 2900, 2800,
2700, 2600, 2500, 2400, 2300, 2200, 2100, 2000, 1900, 1800, 1700, 1600, 1500, 1400,
1300, 1200, 1100, 1000, 900, 800, 700, 600, 500, 400, 300, 290, 280, 270, 260, 250, 240,
230, 220, 210, 200, 190, 180, 170, 160, 150, 140, 130, 120, 110, 100, 90, 80, 70, 60, or
50 amino acids or less, and 40, 50, 60, 70, 80, 90, 100, 110, 120, 130, 140, 150, 160, 170,
180, 190, 200, 210, 220, 230, 240, 250, 260, 270, 280, 290, 300, 400, 500, 600, 700, 800,
900, 1000, 1100, 1200, 1300, 1400, 1500, 1600, 1700, 1800, 1900, or 2000 amino acids
or more.

[0015]

The shortened PC1 of the present disclosure comprises a CTT region or a part
thereof. As used herein, comprising "a CTT region or a part thereof" is synonymously
used with comprising at least part of a CTT region. The CTT region is the intracellular
region of PC1. The length of the CTT region may be 230, 220, 210, 200, 190, 180, 170,
160, 150, or 140 amino acids or less, and 140, 150, 160, 170, 180, 190, or 200 amino
acids or more. For example, the length of the CTT region may be 140 to 260, 150 to 250,
160 to 240, 170 to 230, 180 to 220, 190 to 210 amino acids, such as 226, 202, or 190
amino acids.

[0016]



In SEQ ID NO: 1, the CTT region can be identified as the amino acid sequence
at positions 4102 to 4303 (SEQ ID NO: 3). In SEQ ID NO: 2, the sequence encoding the
CTT region can be identified as the nucleotide sequence at positions 12304 to 12909
(SEQ ID NO: 4).

[0017]

In one embodiment, the CTT region comprises or consists of a sequence having
70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% or
more sequence identity with the sequence of SEQ ID NO: 3. In one embodiment, the CTT
region comprises or consists of the sequence of SEQ ID NO: 3, or a sequence wherein 1
to 60, 1 to 55, 1 to 50, 1 to 45, 1 to 40, 1 to 35, 1 to 30, 1 to 25, 1 t0 20, 1 to 15, 1 to 10,
1to5,1to4,orl,2,or3 amino acids are modified in the sequence of SEQ ID NO: 3. In
one embodiment, the CTT region comprises or consists of the sequence of SEQ ID NO:
3. In one embodiment, the CTT region comprises or consists of the sequence at positions
3 to 202 of SEQ ID NO: 3.

[0018]

The sequence of a polynucleotide encoding the CTT region is not particularly
limited as long as it encodes the CTT region described herein. In one embodiment, the
sequence encoding the CTT region comprises or consists of a sequence encoding a
sequence having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,
98%, or 99% or more sequence identity with the sequence of SEQ ID NO: 3. In one
embodiment, the sequence encoding the CTT region comprises or consists of a sequence
encoding the sequence of SEQ ID NO: 3 or a sequence wherein 1 to 60, 1 to 55, 1 to 50,
1t0o45,1t040,1t035,1t030,1t025,1t020,1t015,1t010,1to5,1to4,0rl,2,or
3 amino acids are modified in the sequence of SEQ ID NO: 3. In one embodiment, the
sequence encoding the CTT region comprises or consists of a sequence encoding the
sequence of SEQ ID NO: 3. In one embodiment, the sequence encoding the CTT region
comprises or consists of a sequence encoding the sequence at positions 3 to 202 of SEQ
IDNO: 3.

[0019]

In one embodiment, the sequence encoding the CTT region comprises or consists



of a sequence having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, or 99% or more sequence identity with the sequence of SEQ ID NO: 4. In one
embodiment, the sequence encoding the CTT region comprises or consists of the
sequence of SEQ ID NO: 4 or a sequence wherein 1 to 180, 1 to 170, 1 to 160, 1 to 150,
1 to 140, 1 to 130, 1 to 120, 1 to 110, 1 to 100, 1 to 95, 1 to 90, 1 to 85, 1 to 80, 1 to 75,
10 70,1 to 65,110 60, 1to55,1to50,1to45,1to40,1to35,1to30, 1 to25,1 to 20,
l1to15,1t010,1to035,1to4,orl,2, or3 nucleotides are modified in the sequence of
SEQ ID NO: 4. In one embodiment, the sequence encoding the CTT region comprises or
consists of the sequence of SEQ ID NO: 4. In one embodiment, the sequence encoding
the CTT region comprises or consists of the sequence at positions 7 to 606 of SEQ ID
NO: 4. The sequence encoding the CTT region may have a sequence different from the
sequence of SEQ ID NO: 4, or the sequence at positions 7 to 606 of SEQ ID NO: 4, due
to degeneracy of the genetic code.

[0020]
A part of a CTT region may be any portion of the CTT region. The length of the

part of a CTT region may be 200, 190, 180, 170, 160, 150, 140, 130, 120, 110, 100, 90,
80, 70, 60, or 50 amino acids or less, and 40, 50, 60, 70, 80, 90, or 100 amino acids or
more. For example, the length of the part of a CTT region may be 40 to 200, 50 to 150,
or 50 to100 amino acids.
[0021]

In one embodiment, the part of a CTT region comprises or consists of at least
part of a sequence having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, or 99% or more sequence identity with the sequence at positions 4154 to 4303
of SEQ ID NO: 1. In one embodiment, the part of a CTT region comprises or consists of
at least part of the sequence at positions 4154 to 4303 of SEQ ID NO: 1, or a sequence
wherein 1 to 45, 1 to 40, 1 to 35,1 to 30, 1 to 25, 1t0 20, 1 to 15,1 t0 10, 1 to 5, 1 to 4,
or 1, 2, or 3 amino acids are modified in the sequence at positions 4154 to 4303 of SEQ
ID NO: 1. In one embodiment, the part of a CTT region comprises or consists of at least
part of the sequence at positions 4154 to 4303 of SEQ ID NO: 1.
[0022]



In one embodiment, the part of a CTT region comprises or consists of a sequence
having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or
99% or more sequence identity with the sequence at positions 4204 to 4243 of SEQ ID
NO: 1. In one embodiment, the part of a CTT region comprises or consists of the sequence
at positions 4204 to 4243 of SEQ ID NO: 1, or a sequence wherein 1 to 15, 1 to 10, 1 to
5,1to4,or1,2, or 3 amino acids are modified in the sequence at positions 4204 to 4243
of SEQ ID NO: 1. In one embodiment, the part of a CTT region comprises or consists of
the sequence at positions 4204 to 4243 of SEQ ID NO: 1.

[0023]

In one embodiment, the part of a CTT region comprises or consists of a sequence
having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%., 98%, or
99% or more sequence identity with the sequence at positions 4104 to 4203 of SEQ ID
NO: 1. In one embodiment, the part of a CTT region comprises or consists of the sequence
at positions 4104 to 4203 of SEQ ID NO: 1, or a sequence wherein 1 to 30, 1 to 25, 1 to
20,1t015,1t010,1to5,1to4, orl,2,or3 amino acids are modified in the sequence
at positions 4104 to 4203 of SEQ ID NO: 1. In one embodiment, the part of a CTT region
comprises or consists of the sequence at positions 4104 to 4203 of SEQ ID NO: 1.
[0024]

In one embodiment, the part of a CTT region comprises or consists of a sequence
having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or
99% or more sequence identity with the sequence at positions 4154 to 4253 of SEQ ID
NO: 1. In one embodiment, the part of a CTT region comprises or consists of the sequence
at positions 4154 to 4253 of SEQ ID NO: 1, or a sequence wherein 1 to 30, 1 to 25, 1 to
20,1t015,1t010,1t05,1to4,or 1,2, or3 amino acids are modified in the sequence
at positions 4154 to 4253 of SEQ ID NO: 1. In one embodiment, the part of a CTT region
comprises or consists of the sequence at positions 4154 to 4253 of SEQ ID NO: 1.
[0025]

In one embodiment, the part of a CTT region comprises or consists of a sequence
having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or
99% or more sequence identity with the sequence at positions 4154 to 4243 of SEQ ID



NO: 1. In one embodiment, the part of a CTT region comprises or consists of the sequence
at positions 4154 to 4243 of SEQ ID NO: 1, or a sequence wherein 1 to 30, 1 to 25, 1 to
20,1t015,1t010,1t05,1to4,or 1,2, or3 amino acids are modified in the sequence
at positions 4154 to 4243 of SEQ ID NO: 1. In one embodiment, the part of a CTT region
comprises or consists of the sequence at positions 4154 to 4243 of SEQ ID NO: 1.
[0026]

In one embodiment, the part of a CTT region comprises or consists of a sequence
having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or
99% or more sequence identity with the sequence at positions 4193 to 4303 of SEQ ID
NO: 1. In one embodiment, the part of a CTT region comprises or consists of the sequence
at positions 4193 to 4303 of SEQ ID NO: 1, or a sequence wherein 1 to 30, 1 to 25, 1 to
20,1t015,1t010,1to35,1to4,or 1,2, or 3 amino acids are modified in the sequence
at positions 4193 to 4303 of SEQ ID NO: 1. In one embodiment, the part of a CTT region
comprises or consists of the sequence at positions 4193 to 4303 of SEQ ID NO: 1.
[0027]

In one embodiment, the part of a CTT region comprises or consists of a sequence
having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or
99% or more sequence identity with the sequence at positions 4204 to 4303 of SEQ ID
NO: 1. In one embodiment, the part of a CTT region comprises or consists of the sequence
at positions 4204 to 4303 of SEQ ID NO: 1, or a sequence wherein 1 to 30, 1 to 25, 1 to
20,1t015,1t010,1to35,1to4,or 1,2, or3 amino acids are modified in the sequence
at positions 4204 to 4303 of SEQ ID NO: 1. In one embodiment, the part of a CTT region
comprises or consists of the sequence at positions 4204 to 4303 of SEQ ID NO: 1.
[0028]

In one embodiment, the part of a CTT region comprises or consists of a sequence
having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or
99% or more sequence identity with the sequence at positions 4204 to 4253 of SEQ ID
NO: 1. In one embodiment, the part of a CTT region comprises or consists of the sequence
at positions 4204 to 4253 of SEQ ID NO: 1, or a sequence wherein 1 to 15, 1 to 10, 1 to

5,1to4,or1,2,or3 amino acids are modified in the sequence at positions 4204 to 4253

10



of SEQ ID NO: 1. In one embodiment, the part of a CTT region comprises or consists of
the sequence at positions 4204 to 4253 of SEQ ID NO: 1.
[0029]

In one embodiment, the part of a CTT region comprises or consists of a sequence
having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or
99% or more sequence identity with the sequence at positions 4254 to 4303 of SEQ ID
NO: 1. In one embodiment, the part of a CTT region comprises or consists of the sequence
at positions 4254 to 4303 of SEQ ID NO: 1, or a sequence wherein 1 to 15, 1 to 10, 1 to
5,1to4,or1, 2, or 3 amino acids are modified in the sequence at positions 4254 to 4303
of SEQ ID NO: 1. In one embodiment, the part of a CTT region comprises or consists of
the sequence at positions 4254 to 4303 of SEQ ID NO: 1.

[0030]

The sequence of a polynucleotide encoding the part of a CTT region is not
particularly limited as long as it encodes the part of a CTT region described herein. In one
embodiment, the sequence encoding the part of a CTT region comprises or consists of a
sequence encoding at least part of a sequence having 70%, 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% or more sequence identity with the
sequence at positions 4154 to 4303 of SEQ ID NO: 1. In one embodiment, the sequence
encoding the part of a CTT region comprises or consists of a sequence encoding at least
part of the sequence at positions 4154 to 4303 of SEQ ID NO: 1 or a sequence wherein 1
to45,1t040,1t035,1t030,1t025,1t020,1to15,1t010,1t05,1to4,0r1,?2,or
3 amino acids are modified in the sequence at positions 4154 to 4303 of SEQ ID NO: 1.
In one embodiment, the sequence encoding the part of a CTT region comprises or consists
of a sequence encoding at least part of the sequence at positions 4154 to 4303 of SEQ ID
NO: 1.

[0031]

In one embodiment, the sequence encoding the part of a CTT region comprises
or consists of a sequence encoding a sequence having 70%, 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% or more sequence identity with the
sequence at positions 4204 to 4243 of SEQ ID NO: 1. In one embodiment, the sequence

11



encoding the part of a CTT region comprises or consists of a sequence encoding the
sequence at positions 4204 to 4243 of SEQ ID NO: 1 or a sequence wherein 1 to 15, 1 to
10,1t05,1to4, or1, 2, or 3 amino acids are modified in the sequence at positions 4204
to 4243 of SEQ ID NO: 1. In one embodiment, the sequence encoding the part of a CTT
region comprises or consists of a sequence encoding the sequence at positions 4204 to
4243 of SEQ ID NO: 1.
[0032]

In one embodiment, the sequence encoding the part of a CTT region comprises
or consists of a sequence encoding a sequence having 70%, 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% or more sequence identity with the
sequence at positions 4104 to 4203 of SEQ ID NO: 1. In one embodiment, the sequence
encoding the part of a CTT region comprises or consists of a sequence encoding the
sequence at positions 4104 to 4203 of SEQ ID NO: 1 or a sequence wherein 1 to 30, 1 to
25,11t020,1to15,1t010,1to5,1to4,or1,2,or3 amino acids are modified in the
sequence at positions 4104 to 4203 of SEQ ID NO: 1. In one embodiment, the sequence
encoding the part of a CTT region comprises or consists of a sequence encoding the
sequence at positions 4104 to 4203 of SEQ ID NO: 1.
[0033]

In one embodiment, the sequence encoding the part of a CTT region comprises
or consists of a sequence encoding a sequence having 70%, 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% or more sequence identity with the
sequence at positions 4154 to 4253 of SEQ ID NO: 1. In one embodiment, the sequence
encoding the part of a CTT region comprises or consists of a sequence encoding the
sequence at positions 4154 to 4253 of SEQ ID NO: 1 or a sequence wherein 1 to 30, 1 to
25,1t020,1t015,1t010,1t05,1to4,orl,2, or3 amino acids are modified in the
sequence at positions 4154 to 4253 of SEQ ID NO: 1. In one embodiment, the sequence
encoding the part of a CTT region comprises or consists of a sequence encoding the
sequence at positions 4154 to 4253 of SEQ ID NO: 1.
[0034]

In one embodiment, the sequence encoding the part of a CTT region comprises

12



or consists of a sequence encoding a sequence having 70%, 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% or more sequence identity with the
sequence at positions 4154 to 4243 of SEQ ID NO: 1. In one embodiment, the sequence
encoding the part of a CTT region comprises or consists of a sequence encoding the
sequence at positions 4154 to 4243 of SEQ ID NO: 1 or a sequence wherein 1 to 30, 1 to
25,1t020,1to15,1t010,1t05,1to4,orl, 2, or 3 amino acids are modified in the
sequence at positions 4154 to 4243 of SEQ ID NO: 1. In one embodiment, the sequence
encoding the part of a CTT region comprises or consists of a sequence encoding the
sequence at positions 4154 to 4243 of SEQ ID NO: 1.
[0035]

In one embodiment, the sequence encoding the part of a CTT region comprises
or consists of a sequence encoding a sequence having 70%, 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% or more sequence identity with the
sequence at positions 4193 to 4303 of SEQ ID NO: 1. In one embodiment, the sequence
encoding the part of a CTT region comprises or consists of a sequence encoding the
sequence at positions 4193 to 4303 of SEQ ID NO: 1 or a sequence wherein 1 to 30, 1 to
25,1t020,1t015,1t010,1t05,1to4,orl, 2, or3 amino acids are modified in the
sequence at positions 4193 to 4303 of SEQ ID NO: 1. In one embodiment, the sequence
encoding the part of a CTT region comprises or consists of a sequence encoding the
sequence at positions 4193 to 4303 of SEQ ID NO: 1.
[0036]

In one embodiment, the sequence encoding the part of a CTT region comprises
or consists of a sequence encoding a sequence having 70%, 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% or more sequence identity with the
sequence at positions 4204 to 4303 of SEQ ID NO: 1. In one embodiment, the sequence
encoding the part of a CTT region comprises or consists of a sequence encoding the
sequence at positions 4204 to 4303 of SEQ ID NO: 1 or a sequence wherein 1 to 30, 1 to
25,1t020,1to 15, 1t010,1t05,1to4,orl, 2, or3 amino acids are modified in the
sequence at positions 4204 to 4303 of SEQ ID NO: 1. In one embodiment, the sequence

encoding the part of a CTT region comprises or consists of a sequence encoding the
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sequence at positions 4204 to 4303 of SEQ ID NO: 1.
[0037]

In one embodiment, the sequence encoding the part of a CTT region comprises
or consists of a sequence encoding a sequence having 70%, 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% or more sequence identity with the
sequence at positions 4204 to 4253 of SEQ ID NO: 1. In one embodiment, the sequence
encoding the part of a CTT region comprises or consists of a sequence encoding the
sequence at positions 4204 to 4253 of SEQ ID NO: 1 or a sequence wherein 1 to 15, 1 to
10,1to5,1to4,or1, 2, or 3 amino acids are modified in the sequence at positions 4204
to 4253 of SEQ ID NO: 1. In one embodiment, the sequence encoding the part of a CTT
region comprises or consists of a sequence encoding the sequence at positions 4204 to
4253 of SEQ ID NO: 1.
[0038]

In one embodiment, the sequence encoding the part of a CTT region comprises
or consists of a sequence encoding a sequence having 70%, 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% or more sequence identity with the
sequence at positions 4254 to 4303 of SEQ ID NO: 1. In one embodiment, the sequence
encoding the part of a CTT region comprises or consists of a sequence encoding the
sequence at positions 4254 to 4303 of SEQ ID NO: 1 or a sequence wherein 1 to 15, 1 to
10,1to5,1to4,or 1, 2, or 3 amino acids are modified in the sequence at positions 4254
to 4303 of SEQ ID NO: 1. In one embodiment, the sequence encoding the part of a CTT
region comprises or consists of a sequence encoding the sequence at positions 4254 to
4303 of SEQ ID NO: 1.
[0039]

In one embodiment, the sequence encoding the part of a CTT region comprises
or consists of at least part of a sequence having 70%, 75%, 80%, 85%, 90%, 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98%, or 99% or more sequence identity with the sequence
at positions 12460 to 12909 of SEQ ID NO: 2. In one embodiment, the sequence encoding
the part of a CTT region comprises or consists of at least part of the sequence at positions

12460 to 12909 of SEQ ID NO: 2 or a sequence wherein 1 to 135, 1 to 130, 1 to 125, 1
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to 120, 1 to 115, 1 to 110, 1 to 105, 1 to 100, 1 to 95, 1 to 90, 1 to 85, 1 to 80, 1 to 75, 1
to 70, 1 to 65, 1 to 60, 1 to 55, 1 to 50, 1 to 45,1 to 40, 1 to 35, 1 to 30, 1 to 25, 1 to 20, 1
to15,1t010,1to 5, 1to4,or 1,2, or 3 nucleotides are modified in the sequence at
positions 12460 to 12909 of SEQ ID NO: 2. In one embodiment, the sequence encoding
the part of a CTT region comprises or consists of at least part of the sequence at positions
12460 to 12909 of SEQ ID NO: 2. The sequence encoding the part of a CTT region may
have a sequence different from the at least part of the sequence at positions 12460 to
12909 of SEQ ID NO: 2 due to degeneracy of the genetic code.
[0040]

In one embodiment, the sequence encoding the part of a CTT region comprises
or consists of a sequence having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, or 99% or more sequence identity with the sequence at positions 12610
to 12729 of SEQ ID NO: 2. In one embodiment, the sequence encoding the part of a CTT
region comprises or consists of the sequence at positions 12610 to 12729 of SEQ ID NO:
2 or a sequence wherein 1 to 40, 1 to 35, 1 t0 30, 1t0 25, 1t020,1to 15, 1to 10, 1 to 5,
1 to4,or 1, 2, or 3 nucleotides are modified in the sequence at positions 12610 to 12729
of SEQ ID NO: 2. In one embodiment, the sequence encoding the part of a CTT region
comprises or consists of the sequence at positions 12610 to 12729 of SEQ ID NO: 2. The
sequence encoding the part of a CTT region may have a sequence different from the
sequence at positions 12610 to 12729 of SEQ ID NO: 2 due to degeneracy of the genetic
code.
[0041]

In one embodiment, the sequence encoding the part of a CTT region comprises
or consists of a sequence having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, or 99% or more sequence identity with the sequence at positions 12310
to 12609 of SEQ ID NO: 2. In one embodiment, the sequence encoding the part of a CTT
region comprises or consists of the sequence at positions 12310 to 12609 of SEQ ID NO:
2 or a sequence wherein 1 to 100, 1 to 95, 1 t0 90, 1 to 85, 1t0 80, 1 to 75, 1 to 70, 1 to
65, 11t0 60, 1to 55, 1to 50, 1 to45,1t040,1to35,1to30,1to25,1t020,1to15,1

to 10, 1 to 5, 1 to 4, or 1, 2, or 3 nucleotides are modified in the sequence at positions
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12310 to 12609 of SEQ ID NO: 2. In one embodiment, the sequence encoding the part of
a CTT region comprises or consists of the sequence at positions 12310 to 12609 of SEQ
ID NO: 2. The sequence encoding the part of a CTT region may have a sequence different
from the sequence at positions 12310 to 12609 of SEQ ID NO: 2 due to degeneracy of
the genetic code.
[0042]

In one embodiment, the sequence encoding the part of a CTT region comprises
or consists of a sequence having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, or 99% or more sequence identity with the sequence at positions 12460
to 12759 of SEQ ID NO: 2. In one embodiment, the sequence encoding the part of a CTT
region comprises or consists of the sequence at positions 12460 to 12759 of SEQ ID NO:
2 or a sequence wherein 1 to 100, 1 to 95, 1t0 90, 1 to 85, 1 to 80, 1 to 75, 1 to 70, 1 to
65,1 t0 60, 1 to 55, 1 to0 50, 1 to 45, 1 to 40, 1 to 35, 1 to 30, 1 to 25, 1 to 20, 1 to 15, 1
to 10, 1to 5, 1 to 4, or 1, 2, or 3 nucleotides are modified in the sequence at positions
12460 to 12759 of SEQ ID NO: 2. In one embodiment, the sequence encoding the part of
a CTT region comprises or consists of the sequence at positions 12460 to 12759 of SEQ
ID NO: 2. The sequence encoding the part of a CTT region may have a sequence different
from the sequence at positions 12460 to 12759 of SEQ ID NO: 2 due to degeneracy of
the genetic code.
[0043]

In one embodiment, the sequence encoding the part of a CTT region comprises
or consists of a sequence having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, or 99% or more sequence identity with the sequence at positions 12460
to 12729 of SEQ ID NO: 2. In one embodiment, the sequence encoding the part of a CTT
region comprises or consists of the sequence at positions 12460 to 12729 of SEQ ID NO:
2 or a sequence wherein 1 to 100, 1 to 95, 1 to 90, 1 to 85, 1 to 80, 1 to 75, 1 to 70, 1 to
65,1 t0 60, 1 to 55, 1 to 50, 1 to 45, 1 to 40, 1 to 35, 1 to 30, 1 to 25, 1 to 20, 1 to 15, 1
to 10, 1to 5, 1 to 4, or 1, 2, or 3 nucleotides are modified in the sequence at positions
12460 to 12729 of SEQ ID NO: 2. In one embodiment, the sequence encoding the part of

a CTT region comprises or consists of the sequence at positions 12460 to 12729 of SEQ
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ID NO: 2. The sequence encoding the part of a CTT region may have a sequence different
from the sequence at positions 12460 to 12729 of SEQ ID NO: 2 due to degeneracy of
the genetic code.
[0044]

In one embodiment, the sequence encoding the part of a CTT region comprises
or consists of a sequence having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, or 99% or more sequence identity with the sequence at positions 12577
to 12909 of SEQ ID NO: 2. In one embodiment, the sequence encoding the part of a CTT
region comprises or consists of the sequence at positions 12577 to 12909 of SEQ ID NO:
2 or a sequence wherein 1 to 100, 1 to 95,1 t0 90, 1 to 85, 1 to 80, 1 to 75, 1 to 70, 1 to
65,11t060,1t055,11t050,1t045,1to40,1to35,1t030,1to025,1t020,1to15,1
to 10, 1 to 5, 1 to 4, or 1, 2, or 3 nucleotides are modified in the sequence at positions
12577 to 12909 of SEQ ID NO: 2. In one embodiment, the sequence encoding the part of
a CTT region comprises or consists of the sequence at positions 12577 to 12909 of SEQ
ID NO: 2. The sequence encoding the part of a CTT region may have a sequence different
from the sequence at positions 12577 to 12909 of SEQ ID NO: 2 due to degeneracy of
the genetic code.

[0045]

In one embodiment, the sequence encoding the part of a CTT region comprises
or consists of a sequence having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, or 99% or more sequence identity with the sequence at positions 12610
to 12909 of SEQ ID NO: 2. In one embodiment, the sequence encoding the part of a CTT
region comprises or consists of the sequence at positions 12610 to 12909 of SEQ ID NO:
2 or a sequence wherein 1 to 100, 1 to 95, 1 to 90, 1 to 85, 1to 80, 1 to 75, 1 to 70, 1 to
65,110 60, 1to55,11t050,1t045,1to40,1to35,1t030,1to25,1to020,1to 15,1
to 10, 1 to 5, 1 to 4, or 1, 2, or 3 nucleotides are modified in the sequence at positions
12610 to 12909 of SEQ ID NO: 2. In one embodiment, the sequence encoding the part of
a CTT region comprises or consists of the sequence at positions 12610 to 12909 of SEQ
ID NO: 2. The sequence encoding the part of a CTT region may have a sequence different
from the sequence at positions 12610 to 12909 of SEQ ID NO: 2 due to degeneracy of
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the genetic code.
[0046]

In one embodiment, the sequence encoding the part of a CTT region comprises
or consists of a sequence having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, or 99% or more sequence identity with the sequence at positions 12610
to 12759 of SEQ ID NO: 2. In one embodiment, the sequence encoding the part of a CTT
region comprises or consists of the sequence at positions 12610 to 12759 of SEQ ID NO:
2 or a sequence wherein 1 to 40, 1to 35,1 t0 30, 1t0 25, 1t0 20, 1to 15, 1 to 10, 1 to 5,
1 to 4, or 1, 2, or 3 nucleotides are modified in the sequence at positions 12610 to 12759
of SEQ ID NO: 2. In one embodiment, the sequence encoding the part of a CTT region
comprises or consists of the sequence at positions 12610 to 12759 of SEQ ID NO: 2. The
sequence encoding the part of a CTT region may have a sequence different from the
sequence at positions 12610 to 12759 of SEQ ID NO: 2 due to degeneracy of the genetic
code.
[0047]

In one embodiment, the sequence encoding the part of a CTT region comprises
or consists of a sequence having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, or 99% or more sequence identity with the sequence at positions 12760
to 12909 of SEQ ID NO: 2. In one embodiment, the sequence encoding the part of a CTT
region comprises or consists of the sequence at positions 12760 to 12909 of SEQ ID NO:
2 or a sequence wherein 1 to 40, 1to 35,1 t0 30, 1t0 25, 1t020, 1to 15,1to 10, 1 to 5,
1to 4, or 1, 2, or 3 nucleotides are modified in the sequence at positions 12760 to 12909
of SEQ ID NO: 2. In one embodiment, the sequence encoding the part of a CTT region
comprises or consists of the sequence at positions 12760 to 12909 of SEQ ID NO: 2. The
sequence encoding the part of a CTT region may have a sequence different from the
sequence at positions 12760 to 12909 of SEQ ID NO: 2 due to degeneracy of the genetic
code.

[0048]
In one embodiment, the shortened PC1 is a membrane-localized polypeptide. A

membrane-localized polypeptide means a polypeptide that localizes to the cell membrane
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when expressed in a cell.
[0049]

In one embodiment, the shortened PC1 further comprises at least part of the stalk
of PC1 in addition to the CTT region or a part thereof. In one embodiment, the shortened
PCI1 further comprises, in addition to the CTT region, at least part of the stalk and at least
one transmembrane region of PCl. In one embodiment, the shortened PC1 further
comprises a signal sequence in addition to the CTT region. In one embodiment, the
shortened PC1 further comprises, in addition to the CTT region, a signal sequence and at
least one transmembrane region.

[0050]

In one embodiment, the at least part of the stalk consists of 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 amino
acids, such as 25 or 26 amino acids. In one embodiment, the at least part of the stalk
comprises or consists of a sequence having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, or 99% or more sequence identity with the sequence at
positions 3049 to 3074 of SEQ ID NO: 1. In one embodiment, the at least part of the stalk
comprises or consists of the sequence at positions 3049 to 3074 of SEQ ID NO: 1, or a
sequence wherein 1 to 5, 1 to 4, or 1, 2, or 3 amino acids are modified in the sequence at
positions 3049 to 3074 of SEQ ID NO: 1. In one embodiment, the at least part of the stalk
comprises or consists of the sequence at positions 3049 to 3074 of SEQ ID NO: 1.
[0051]

The sequence of a polynucleotide encoding the at least part of the stalk is not
particularly limited as long as it encodes the at least part of the stalk described herein. In
one embodiment, the sequence encoding the at least part of the stalk comprises or consists
of a sequence encoding a sequence having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, or 99% or more sequence identity with the sequence at
positions 3049 to 3074 of SEQ ID NO: 1. In one embodiment, the sequence encoding the
at least part of the stalk is a sequence encoding the sequence at positions 3049 to 3074 of
SEQ ID NO: 1, or a sequence wherein 1 to 5, 1 to 4, or 1, 2, or 3 amino acids are modified

in the sequence at positions 3049 to 3074 of SEQ ID NO: 1. In one embodiment, the
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sequence encoding the at least part of the stalk comprises or consists of a sequence
encoding the sequence at positions 3049 to 3074 of SEQ ID NO: 1.
[0052]

In one embodiment, the sequence encoding the at least part of the stalk comprises
or consists of a sequence having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, or 99% or more sequence identity with the sequence at positions 9145
to 9222 of SEQ ID NO: 2. In one embodiment, the sequence encoding the at least part of
the stalk is the sequence at positions 9145 to 9222 of SEQ ID NO: 2, or a sequence
wherein 1 to 15, 1 to 10, 1 to 5, 1 to 4, or 1, 2, or 3 nucleotides are modified in the
sequence at positions 9145 to 9222 of SEQ ID NO: 2. In one embodiment, the sequence
encoding the at least part of the stalk comprises or consists of the sequence at positions
9145 to 9222 of SEQ ID NO: 2. The sequence encoding the at least part of the stalk may
have a sequence different from the sequence at positions 9145 to 9222 of SEQ ID NO: 2
due to degeneracy of the genetic code.

[0053]

A transmembrane region is a region of a polypeptide that spans the cell
membrane, which is the lipid bilayer. In the shortened PC1 of the present disclosure, the
transmembrane region can be a transmembrane region derived from any protein as long
as it can immobilize the shortened PC1 to the cell membrane. Examples of
transmembrane regions include transmembrane regions of PC1 as well as transmembrane
regions of T cell receptor (TCR) a and B chains, CD3g, CD4, CDS5, CD7, CDS8, CD?9,
CD16, CD22, CD27, CD28, CD33, CD37, CD45, CD64, CD80, CD86, CD95, CD134,
CD137, CD154, PKD2, VSV-G (vesicular stomatitis virus G protein), and PLAP
(placental alkaline phosphatase).

[0054]

In one embodiment, the at least one transmembrane region comprises 1, 2, 3, 4,
5,6,7,8,9,10, 11,12, 13, 14, 15, 16, 17, 18, 19, or 20 transmembrane regions.
[0055]

PC1 has 11 transmembrane regions (referred to as TM1, TM2, TM3, TM4, TM5,
T™M6, TM7, TM8, TM9, TM10, and TM11 from the N-terminus). In one embodiment, the
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at least one transmembrane region comprises at least one transmembrane region of PC1
or a part thereof. In one embodiment, the at least one transmembrane region of PC1
comprises TM1 to TM11, TM2 to TM11, TM3 to TM11, TM4 to TM11, TM5 to TM11,
TM6 to TM11, TM7 to TM11, TM8 to TM11, TM9 to TM11, TM10 to TM11, or TM11
of PC1. In one embodiment, the at least one transmembrane region comprises TM1 to
TMI11 or TM6 to TM11.

[0056]

As used herein, when the "at least one transmembrane region" includes two or
more transmembrane regions, the amino acid sequence of the "at least one transmembrane
region" also comprises an amino acid sequence(s) of the extracellular region and/or
intracellular region between the transmembrane regions. In one embodiment, the at least
one transmembrane region comprises or consists of a sequence having 70%, 75%, 80%,
85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% or more sequence
identity with the sequence at positions 3075 to 4101 of SEQ ID NO: 1. In one embodiment,
the at least one transmembrane region comprises or consists of the sequence at positions
3075 to 4101 of SEQ ID NO: 1, or a sequence wherein 1 to 300, 1 to 290, 1 to 280, 1 to
270, 1 to 260, 1 to 250, 1 to 240, 1 to 230, 1 to 220, 1 to 210, 1 to 200, 1 to 190, 1 to 180,
1to 170, 1to 160, 1 to 150, 1 to 140, 1 to 130, 1 to 120, 1 to 110, 1 to 100, 1 to 95, 1 to
90,1t085,1t080,1to75, 1to70,1to065,1t060,1to55,1to50,1to45,1to040,1
t035,1t030,1t025,1t020,1t015,1t010,1to5,1to4,or1,2,or3 amino acids are
modified in the sequence at positions 3075 to 4101 of SEQ ID NO: 1. In one embodiment,
the at least one transmembrane region comprises or consists of the sequence at positions
3075 to 4101 of SEQ ID NO: 1.

[0057]

In one embodiment, the at least one transmembrane region comprises or consists
of a sequence having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, or 99% or more sequence identity with the sequence at positions 3602-4101
of SEQ ID NO: 1. In one embodiment, the at least one transmembrane region is the
sequence at positions 3602 to 4101 of SEQ ID NO: 1, or a sequence wherein 1 to 150, 1
to 140, 1 to 130, 1 to 120, 1 to 110, 1 to 100, 1 t0 95, 1 t0 90, 1 to 85, 1 to 80, 1 to 75, 1
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to 70, 1 to 65, 1 to 60, 1 to 55, 1 to 50, 1 to 45, 1 to 40, 1 to 35, 1 to 30, 1 to 25, 1 to 20,
l1tol5,1to10,1t05,1to4,orl, 2, or3 amino acids are modified in the sequence at
positions 3602 to 4101 of SEQ ID NO: 1. In one embodiment, the at least one
transmembrane region comprises or consists of the sequence at positions 3602 to 4101 of
SEQ ID NO: 1.

[0058]

In one embodiment, the at least one transmembrane region comprises or consists
of a sequence having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, or 99% or more sequence identity with the sequence at positions 244 to 264
of SEQ ID NO: 21. In one embodiment, the at least one transmembrane region comprises
or consists of the sequence at positions 244 to 264 of SEQ ID NO: 21, or a sequence
wherein 1 to 5, 1 to 4, or 1, 2, or 3 amino acids are modified in the sequence at positions
244 t0 264 of SEQ ID NO: 21. In one embodiment, the at least one transmembrane region
comprises or consists of the sequence at positions 244 to 264 of SEQ ID NO: 21.

[0059]

In one embodiment, the at least one transmembrane region comprises or consists
of a sequence having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, or 99% or more sequence identity with the sequence at positions 174 to 190
of SEQ ID NO: 24. In one embodiment, the at least one transmembrane region comprises
or consists of the sequence at positions 174 to 190 of SEQ ID NO: 24, or a sequence
wherein 1 to 5, 1 to 4, or 1, 2, or 3 amino acids are modified in the sequence at positions
174 to 190 of SEQ ID NO: 24. In one embodiment, the at least one transmembrane region
comprises or consists of the sequence at positions 174 to 190 of SEQ ID NO: 24.

[0060]

The sequence of a polynucleotide encoding the transmembrane region is not
particularly limited as long as it encodes the transmembrane region described herein. In
one embodiment, the sequence encoding the at least one transmembrane region comprises
or consists of a sequence encoding a sequence having 70%, 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% or more sequence identity with the
sequence at positions 3075 to 4101 of SEQ ID NO: 1. In one embodiment, the sequence
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encoding the at least one transmembrane region comprises or consists of a sequence
encoding the sequence at positions 3075 to 4101 of SEQ ID NO: 1, or a sequence wherein
1 t0 300, 1 to 290, 1 to 280, 1 to 270, 1 to 260, 1 to 250, 1 to 240, 1 to 230, 1 to 220, 1 to
210, 1 t0 200, 1 to 190, 1 to 180, 1 to 170, 1 to 160, 1 to 150, 1 to 140, 1 to 130, 1 to 120,
1to 110, 1to 100, 1 to 95, 1t0 90, 1 to 85, 1 to 80, 1 to 75, 1 to 70, 1 to 65, 1 to 60, 1 to
55,1t050,1t045,1t040,1t035,1t030,1t025,1t020,1t015,1t010,1t05,1 to
4,or 1, 2, or 3 amino acids are modified in the sequence at positions 3075 to 4101 of SEQ
ID NO: 1. In one embodiment, the sequence encoding the at least one transmembrane
region comprises or consists of a sequence encoding the sequence at positions 3075 to
4101 of SEQID NO: 1.

[0061]

In one embodiment, the sequence encoding the at least one transmembrane
region comprises or consists of a sequence encoding a sequence having 70%, 75%, 80%,
85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% or more sequence
identity with the sequence at positions 3602-4101 of SEQ ID NO: 1. In one embodiment,
the sequence encoding the at least one transmembrane region comprises or consists of a
sequence encoding the sequence at positions 3602 to 4101 of SEQ ID NO: 1, or a
sequence wherein 1 to 150, 1 to 140, 1 to 130, 1 to 120, 1 to 110, 1 to 100, 1 to 95, 1 to
90, 1to 85, 1to 80,1to75,1t070,1to65,1to060,1to55,1to50,1 to45,1 to40,1
t035,1t030,1t025,1t020,1t015,1t010,1to5,1to4,or1,?2,or3 amino acids are
modified in the sequence at positions 3602 to 4101 of SEQ ID NO: 1. In one embodiment,
the sequence encoding the at least one transmembrane region comprises or consists of a
sequence encoding the sequence at positions 3602 to 4101 of SEQ ID NO: 1.
[0062]

In one embodiment, the sequence encoding the at least one transmembrane
region comprises or consists of a sequence encoding a sequence having 70%, 75%, 80%,
85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% or more sequence
identity with the sequence at positions 244 to 264 of SEQ ID NO: 21. In one embodiment,
the sequence encoding the at least one transmembrane region comprises or consists of a

sequence encoding the sequence at positions 244 to 264 of SEQ ID NO: 21, or a sequence
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wherein 1 to 5, 1 to 4, or 1, 2, or 3 amino acids are modified in the sequence at positions
244 to 264 of SEQ ID NO: 21. In one embodiment, the sequence encoding the at least
one transmembrane region comprises or consists of a sequence encoding the sequence at
positions 244 to 264 of SEQ ID NO: 21.
[0063]

In one embodiment, the sequence encoding the at least one transmembrane
region comprises or consists of a sequence encoding a sequence having 70%, 75%, 80%,
85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% or more sequence
identity with the sequence at positions 174 to 190 of SEQ ID NO: 24. In one embodiment,
the sequence encoding the at least one transmembrane region comprises or consists of a
sequence encoding the sequence at positions 174 to 190 of SEQ ID NO: 24, or a sequence
wherein 1 to 5, 1 to 4, or 1, 2, or 3 amino acids are modified in the sequence at positions
174 to 190 of SEQ ID NO: 24. In one embodiment, the sequence encoding the at least
one transmembrane region comprises or consists of a sequence encoding the sequence at
positions 174 to 190 of SEQ ID NO: 24.
[0064]

In one embodiment, the sequence encoding the at least one transmembrane
region comprises or consists of a sequence having 70%, 75%, 80%, 85%, 90%, 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98%, or 99% or more sequence identity with the sequence
at positions 9223-12303 of SEQ ID NO: 2. In one embodiment, the sequence encoding
the at least one transmembrane region comprises or consists of the sequence at positions
9223 to 12303 of SEQ ID NO: 2, or a sequence wherein 1 to 900, 1 to 800, 1 to 700, 1 to
600, 1 to 500, 1 to 400, 1 to 300, 1 to 200, 1 to 190, 1 to 180, 1 to 170, 1 to 160, 1 to 150,
1to 140, 1to 130, 1 to 120, 1 to 110, 1 to 100, 1 to 95, 1 to 90, 1 to 85, 1 to 80, 1 to 75,
1t0 70,1 to 65,1 to 60, 1 to 55, 1to 50, 1to 45, 1 to 40, 1 to 35, 1 to 30, 1 to 25, 1 to 20,
1to15,1t010,1to035,1to4,orl,2,or3 nucleotides are modified in the sequence at
positions 9223-12303 of SEQ ID NO: 2. In one embodiment, the sequence encoding the
at least one transmembrane region comprises or consists of the sequence at positions 9223
to 12303 of SEQ ID NO: 2. The sequence encoding the at least one transmembrane region

may have a sequence different from the sequence at positions 9223 to 12303 of SEQ ID
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NO: 2 due to degeneracy of the genetic code.
[0065]

In one embodiment, the sequence encoding the at least one transmembrane
region comprises or consists of a sequence having 70%, 75%, 80%, 85%, 90%, 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98%, or 99% or more sequence identity with the sequence
at positions 10804 to 12303 of SEQ ID NO: 2. In one embodiment, the sequence encoding
the at least one transmembrane region comprises or consists of the sequence at positions
10804 to 12303 of SEQ ID NO: 2, or a sequence wherein 1 to 500, 1 to 400, 1 to 300, 1
to 200, 1 to 190, 1 to 180, 1 to 170, 1 to 160, 1 to 150, 1 to 140, 1 to 130, 1 to 120, 1 to
110, 1to 100, 1 to 95, 1 t0 90, 1 to 85, 1 to 80, 1 to 75, 1 to 70, 1 to 65, 1 to 60, 1 to 55,
1t050,1to45,1t040,1to035,1t030,1t025,1t020,1to15,1t010,1t05,1to4,
or 1, 2, or 3 nucleotides are modified in the sequence at positions 10804 to 12303 of SEQ
ID NO: 2. In one embodiment, the sequence encoding the at least one transmembrane
region comprises or consists of the sequence at positions 10804 to 12303 of SEQ ID NO:
2. The sequence encoding the at least one transmembrane region may have a sequence
different from the sequence at positions 10804 to 12303 of SEQ ID NO: 2 due to
degeneracy of the genetic code.
[0066]

In one embodiment, the sequence encoding the at least one transmembrane
region comprises or consists of a sequence having 70%, 75%, 80%, 85%, 90%, 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98%, or 99% or more sequence identity with the sequence
at positions 730 to 792 of SEQ ID NO: 22. In one embodiment, the sequence encoding
the at least one transmembrane region comprises or consists of the sequence at positions
730 to 792 of SEQ ID NO: 22, or a sequence wherein 1 to 20, 1 to 15, 1 to 10, 1 to 5, 1
to 4, or 1, 2, or 3 nucleotides are modified in the sequence at positions 730 to 792 of SEQ
ID NO: 22. In one embodiment, the sequence encoding the at least one transmembrane
region comprises or consists of the sequence at positions 730 to 792 of SEQ ID NO: 22.
The sequence encoding the at least one transmembrane region may have a sequence
different from the sequence at positions 730 to 792 of SEQ ID NO: 22 due to degeneracy

of the genetic code.
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[0067]

In one embodiment, the sequence encoding the at least one transmembrane
region comprises or consists of a sequence having 70%, 75%, 80%, 85%, 90%, 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98%, or 99% or more sequence identity with the sequence
at positions 520 to 570 of SEQ ID NO: 25. In one embodiment, the sequence encoding
the at least one transmembrane region comprises or consists of the sequence at positions
520 to 570 of SEQ ID NO: 25, or a sequence wherein 1 to 15, 1to 10, 1to 5, 1 to 4, or 1,
2, or 3 nucleotides are modified in the sequence at positions520 to 570 of SEQ ID NO:
25. In one embodiment, the sequence encoding the at least one transmembrane region
comprises or consists of the sequence at positions 520 to 570 of SEQ ID NO: 25. The
sequence encoding the at least one transmembrane region may have a sequence different
from the sequence at positions 520 to 570 of SEQ ID NO: 25 due to degeneracy of the
genetic code.

[0068]

The signal sequence can be a sequence derived from any protein as long as it can
localize a shortened PC1 comprising the sequence to the cell membrane. Examples of
signal sequences include sequences derived from PC1 as well as sequences derived from
Igx chain, CD16, CD95, CD116, CD137, or PKD2. Also, sequences known to localize
proteins to the cell membrane, such as CAAX motifs, may be used (The EMBO Journal
vol.10 no.13 pp.4033-4039, 1991). In one embodiment, the signal sequence comprises at
least part of the signal sequence of PC1, Igk chain, CD16, CD95, CD116, CD137, or
PKD2.

[0069]

In one embodiment, the signal sequence comprises or consists of a sequence
having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or
99% or more sequence identity with the sequence at positions 1 to 21 of SEQ ID NO: 19.
In one embodiment, the signal sequence comprises or consists of the sequence at positions
1 to 21 of SEQ ID NO: 19, or a sequence wherein 1 to 5, 1 to 4, or 1, 2, or 3 amino acids
are modified in the sequence at positions 1 to 21 of SEQ ID NO: 19. In one embodiment,

the signal sequence comprises or consists of the sequence at positions 1 to 21 of SEQ ID

26



NO: 19.
[0070]

In one embodiment, the signal sequence comprises or consists of a sequence
having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or
99% or more sequence identity with the sequence at positions 1 to 16 of SEQ ID NO: 21.
In one embodiment, the signal sequence comprises or consists of the sequence at positions
1 to 16 of SEQ ID NO: 21, or a sequence wherein 1 to 5, 1 to 4, or 1, 2, or 3 amino acids
are modified in the sequence at positions 1 to 16 of SEQ ID NO: 21. In one embodiment,
the signal sequence comprises or consists of the sequence at positions 1 to 16 of SEQ ID
NO: 21.

[0071]

In one embodiment, the signal sequence comprises or consists of a sequence
having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%., 98%, or
99% or more sequence identity with the sequence at positions 1 to 25 of SEQ ID NO: 24.
In one embodiment, the signal sequence comprises or consists of the sequence at positions
1 to 25 of SEQ ID NO: 24, or a sequence wherein 1to 5, 1 to 4, or 1, 2, or 3 amino acids
are modified in the sequence at positions 1 to 25 of SEQ ID NO: 24. In one embodiment,
the signal sequence comprises or consists of the sequence at positions 1 to 25 of SEQ ID
NO: 24.

[0072]

The sequence of a polynucleotide encoding the signal sequence is not
particularly limited as long as it encodes the signal sequence described herein. In one
embodiment, the sequence encoding the signal sequence comprises or consists of a
sequence encoding a sequence having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% or more sequence identity with the sequence at positions
1t021 of SEQ ID NO: 19. In one embodiment, the sequence encoding the signal sequence
comprises or consists of a sequence encoding the sequence at positions 1 to 21 of SEQ
ID NO: 19, or a sequence wherein 1 to 5, 1 to 4, or 1, 2, or 3 amino acids are modified in
the sequence at positions 1 to 21 of SEQ ID NO: 19. In one embodiment, the sequence

encoding the signal sequence comprises or consists of a sequence encoding the sequence
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at positions 1 to 21 of SEQ ID NO: 19.
[0073]

In one embodiment, the sequence encoding the signal sequence comprises or
consists of a sequence encoding a sequence having 70%, 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% or more sequence identity with the
sequence at positions 1 to 16 of SEQ ID NO: 21. In one embodiment, the sequence
encoding the signal sequence comprises or consists of a sequence encoding the sequence
at positions 1 to 16 of SEQ ID NO: 21, or a sequence wherein 1 to 5, 1 to4,0r 1,2, or 3
amino acids are modified in the sequence at positions 1 to 16 of SEQ ID NO: 21. In one
embodiment, the sequence encoding the signal sequence comprises or consists of a
sequence encoding the sequence at positions 1 to 16 of SEQ ID NO: 21.

[0074]

In one embodiment, the sequence encoding the signal sequence comprises or
consists of a sequence encoding a sequence having 70%, 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% or more sequence identity with the
sequence at positions 1 to 25 of SEQ ID NO: 24. In one embodiment, the sequence
encoding the signal sequence comprises or consists of a sequence encoding the sequence
at positions 1 to 25 of SEQ ID NO: 24, or a sequence wherein 1 to 5, 1to 4, or 1, 2, or 3
amino acids are modified in the sequence at positions 1 to 25 of SEQ ID NO: 24. In one
embodiment, the sequence encoding the signal sequence comprises or consists of a
sequence encoding the sequence at positions 1 to 25 of SEQ ID NO: 24.

[0075]

In one embodiment, the sequence encoding the signal sequence comprises or
consists of a sequence having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, or 99% or more sequence identity with the sequence at positions 1 to 63
of SEQ ID NO: 20. In one embodiment, the sequence encoding the signal sequence
comprises or consists of the sequence at positions 1 to 63 of SEQ ID NO: 20, or a
sequence wherein 1 to 15, 1t0 10, 1to 5, 1 to 4, or 1, 2, or 3 nucleotides are modified in
the sequence at positions 1 to 63 of SEQ ID NO: 20. In one embodiment, the sequence

encoding the signal sequence comprises or consists of the sequence at positions 1 to 63
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of SEQ ID NO: 20. The sequence encoding the signal sequence may have a sequence
different from the sequence at positions 1 to 63 of SEQ ID NO: 20 due to degeneracy of
the genetic code.

[0076]

In one embodiment, the sequence encoding the signal sequence comprises or
consists of a sequence having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, or 99% or more sequence identity with the sequence at positions 1 to 48
of SEQ ID NO: 22. In one embodiment, the sequence encoding the signal sequence
comprises or consists of the sequence at positions 1 to 48 of SEQ ID NO: 22, or a
sequence wherein 1 to 15, 1to 10, 1to 5, 1 to 4, or 1, 2, or 3 nucleotides are modified in
the sequence at positions 1 to 48 of SEQ ID NO: 22. In one embodiment, the sequence
encoding the signal sequence comprises or consists of the sequence at positions 1 to 48
of SEQ ID NO: 22. The sequence encoding the signal sequence may have a sequence
different from the sequence at positions 1 to 48 of SEQ ID NO: 22 due to degeneracy of
the genetic code.

[0077]

In one embodiment, the sequence encoding the signal sequence comprises or
consists of a sequence having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, or 99% or more sequence identity with the sequence at positions 1 to 75
of SEQ ID NO: 25. In one embodiment, the sequence encoding the signal sequence
comprises or consists of the sequence at positions 1 to 75 of SEQ ID NO: 25, or a
sequence wherein 1 to 15, 1to 10, 1to 5, 1 to 4, or 1, 2, or 3 nucleotides are modified in
the sequence at positions 1 to 75 of SEQ ID NO: 25. In one embodiment, the sequence
encoding the signal sequence comprises or consists of the sequence at positions 1 to 75
of SEQ ID NO: 25. The sequence encoding the signal sequence may have a sequence
different from the sequence at positions 1 to 75 of SEQ ID NO: 25 due to degeneracy of
the genetic code.

[0078]
When the polypeptide of the present disclosure comprises two or more portions,

for example a signal sequence, at least one transmembrane region, and a CTT region, each
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portion may be connected by a linker. Examples of linkers include peptide linkers
comprising amino acids such as glycine, serine, arginine, alanine, and proline.
[0079]

When the shortened PC1 comprises two or more portions (and optionally a
linker), a polynucleotide encoding the shortened PC1 can be prepared by ligating
polynucleotides encoding the portions (and optionally the linker) in-frame.

[0080]

In one embodiment, the shortened PC1 comprises or consists of a sequence
having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or
99% or more sequence identity with the sequence of SEQ ID NO: 5. In one embodiment,
the shortened PC1 comprises or consists of the sequence of SEQ ID NO: 5, or a sequence
wherein 1 to 500, 1 to 400, 1 to 300, 1 to 200, 1 to 190, 1 to 180, 1 to 170, 1 to 160, 1 to
150, 1 to 140, 1 to 130, 1to 120, 1 to 110, 1 to 100, 1 to 95, 1 t0 90, 1 to 85, 1 to 80, 1 to
75,110 70, 1 to 65, 1 to 60, 1 to 55, 1 to 50, 1 to 45, 1 to 40, 1 to 35, 1 to 30, 1 to 25, 1
t020,1t015,1t010,1t05,1to4,or 1,2, or 3 amino acids are modified in the sequence
of SEQ ID NO: 5. In one embodiment, the shortened PC1 comprises or consists of the
sequence of SEQ ID NO: 5.

[0081]

In one embodiment, the sequence encoding the shortened PC1 comprises or
consists of a sequence encoding a sequence having 70%, 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% or more sequence identity with the
sequence of SEQ ID NO: 5. In one embodiment, the sequence encoding the shortened
PC1 comprises or consists of a sequence encoding the sequence of SEQ ID NO: 5, or a
sequence wherein 1 to 500, 1 to 400, 1 to 300, 1 to 200, 1 to 190, 1 to 180, 1 to 170, 1 to
160, 1 to 150, 1 to 140, 1 to 130, 1 to 120, 1 to 110, 1 to 100, 1 to 95, 1 to 90, 1 to 85, 1
to 80, 1 to 75, 1 to 70, 1 to 65, 1 to 60, 1 to 55, 1 to 50, 1 to 45, 1 to 40, 1 to 35, 1 to 30,
1t025,1t020,1to15,1t010,1to5,1to4,orl,?2,or3 amino acids are modified in
the sequence of SEQ ID NO: 5. In one embodiment, the sequence encoding the shortened

PCI1 comprises or consists of a sequence encoding the sequence of SEQ ID NO: 5.

[0082]
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In one embodiment, the sequence encoding the shortened PC1 comprises or
consists of a sequence having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, or 99% or more sequence identity with the sequence of SEQ ID NO: 6.
In one embodiment, the sequence encoding the shortened PC1 comprises or consists of
the sequence of SEQ ID NO: 6, or a sequence wherein 1 to 1200, 1 to 1100, 1 to 1000, 1
to 900, 1 to 800, 1 to 700, 1 to 600, 1 to 500, 1 to 400, 1 to 300, 1 to 200, 1 to 190, 1 to
180, 1 to 170, 1 to 160, 1 to 150, 1 to 140, 1 to 130, 1 to 120, 1 to 110, 1 to 100, 1 to 95,
1t090,1t085,1t080,1t075,1t070,1to65,1to60,1to55,1to50,]1 to45,1 to 40,
1t035,1t030,1t025,1t020,1to15,1t010,1to5,1to4,orl,2, or3 nucleotides
are modified in the sequence of SEQ ID NO: 6. In one embodiment, the sequence
encoding the shortened PC1 comprises or consists of the sequence of SEQ ID NO: 6. The
sequence encoding the shortened PC1 may have a sequence different from the sequence
of SEQ ID NO: 6 due to degeneracy of the genetic code.

[0083]

In one embodiment, the shortened PC1 comprises or consists of a sequence
having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or
99% or more sequence identity with the sequence of SEQ ID NO: 19. In one embodiment,
the shortened PC1 comprises or consists of the sequence of SEQ ID NO: 19, or a sequence
wherein 1 to 200, 1 to 190, 1 to 180, 1 to 170, 1 to 160, 1 to 150, 1 to 140, 1 to 130, 1 to
120, 1 to 110, 1 to 100, 1 to 95, 1 t0 90, 1 to 85, 1 to 80, 1 to 75, 1 to 70, 1 to 65, 1 to 60,
1t055,11t050,1t045,1t040,1to35,1t030,1t025,1t020,1t015,1t010,1to35,
1 to 4, or 1, 2, or 3 amino acids are modified in the sequence of SEQ ID NO: 19. In one
embodiment, the shortened PC1 comprises or consists of the sequence of SEQ ID NO:
19.

[0084]

In one embodiment, the sequence encoding the shortened PC1 comprises or
consists of a sequence encoding a sequence having 70%, 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% or more sequence identity with the
sequence of SEQ ID NO: 19. In one embodiment, the sequence encoding the shortened

PC1 comprises or consists of a sequence encoding the sequence of SEQ ID NO: 19, or a
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sequence wherein 1 to 200, 1 to 190, 1 to 180, 1 to 170, 1 to 160, 1 to 150, 1 to 140, 1 to
130, 1 to 120, 1 to 110, 1 to 100, 1 t0 95, 1 t0 90, 1 to 85, 1 to 80, 1 to 75, 1 to 70, 1 to
65, 1t0 60, 1 to 55,1 to 50, 1 to 45, 1 to 40, 1 to 35,110 30, 1 to 25, 1t0 20, 1to 15, 1
to 10,1to 5,1to 4, or 1, 2, or 3 amino acids are modified in the sequence of SEQ ID NO:
19. In one embodiment, the sequence encoding the shortened PC1 comprises or consists
of a sequence encoding the sequence of SEQ ID NO: 19.

[0085]

In one embodiment, the sequence encoding the shortened PC1 comprises or
consists of a sequence having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, or 99% or more sequence identity with the sequence of SEQ ID NO: 20.
In one embodiment, the sequence encoding the shortened PC1 comprises or consists of
the sequence of SEQ ID NO: 20, or a sequence wherein 1 to 700, 1 to 600, 1 to 500, 1 to
400, 1 to 300, 1 to 200, 1 to 190, 1 to 180, 1 to 170, 1 to 160, 1 to 150, 1 to 140, 1 to 130,
1t0120,1t0110,1to 100, 1 to 95, 1 to 90, 1 to 85, 1 to 80, 1 to 75, 1 to 70, 1 to 65, 1 to
60, 1 to 55, 1 to 50, 1 to 45, 1 to 40, 1 to 35, 1 to 30, 1 to 25, 1 t0 20, 1 to 15, 1 to 10, 1
to 5, 1to4,or 1,2, or 3 nucleotides are modified in the sequence of SEQ ID NO: 20. In
one embodiment, the sequence encoding the shortened PC1 comprises or consists of the
sequence of SEQ ID NO: 20. The sequence encoding the shortened PC1 may have a
sequence different from the sequence of SEQ ID NO: 20 due to degeneracy of the genetic
code.

[0086]

In one embodiment, the shortened PC1 comprises or consists of a sequence
having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or
99% or more sequence identity with the sequence of SEQ ID NO: 21. In one embodiment,
the shortened PC1 comprises or consists of the sequence of SEQ ID NO: 21, or a sequence
wherein 1 to 150, 1 to 140, 1 to 130, 1 to 120, 1 to 110, 1 to 100, 1 to 95, 1 to 90, 1 to 85,
1t080,1to75,1t070,1to65,1to60,]1to55,1to50,1to45,1to40,1to35,]1 to 30,
1t025,1t020,1to15,1t010,1to5,1to4,orl, 2, or3 amino acids are modified in
the sequence of SEQ ID NO: 21. In one embodiment, the shortened PC1 comprises or
consists of the sequence of SEQ ID NO: 21.
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[0087]

In one embodiment, the sequence encoding the shortened PC1 comprises or
consists of a sequence encoding a sequence having 70%, 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% or more sequence identity with the
sequence of SEQ ID NO: 21. In one embodiment, the sequence encoding the shortened
PC1 comprises or consists of a sequence encoding the sequence of SEQ ID NO: 21, or a
sequence wherein 1 to 150, 1 to 140, 1 to 130, 1 to 120, 1 to 110, 1 to 100, 1 t0 95, 1 to
90,1 to 85,1t080,1to75,1t070,1to65,1t060,1to55,1to50,1to45,1 to40,1
to35,1t030,1t025,1t020,1to15,1t010,1to5,1to4,or 1,2, or 3 amino acids are
modified in the sequence of SEQ ID NO: 21. In one embodiment, the sequence encoding
the shortened PC1 comprises or consists of a sequence encoding the sequence of SEQ ID
NO: 21.

[0088]

In one embodiment, the sequence encoding the shortened PC1 comprises or
consists of a sequence having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, or 99% or more sequence identity with the sequence of SEQ ID NO: 22.
In one embodiment, the sequence encoding the shortened PC1 comprises or consists of
the sequence of SEQ ID NO: 22, or a sequence wherein 1 to 700, 1 to 600, 1 to 500, 1 to
400, 1 to 300, 1 to 200, 1 to 190, 1 to 180, 1 to 170, 1 to 160, 1 to 150, 1 to 140, 1 to 130,
1t0 120, 1to 110, 1t0 100,1t095,1t090,1to85,1t080,1to75,1to70,1to65,]1 to
60,1 to 55, 1to0 50, 1to 45, 1t0 40, 1 t0 35,1 t0 30, 1t025,1t020,1to15,1to0 10,1
to 5, 1to 4, or 1, 2, or 3 nucleotides are modified in the sequence of SEQ ID NO: 22. In
one embodiment, the sequence encoding the shortened PC1 comprises or consists of the
sequence of SEQ ID NO: 22. The sequence encoding the shortened PC1 may have a
sequence different from the sequence of SEQ ID NO: 22 due to degeneracy of the genetic
code.

[0089]

In one embodiment, the shortened PC1 comprises or consists of a sequence
having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or

99% or more sequence identity with the sequence of SEQ ID NO: 24. In one embodiment,
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the shortened PC1 comprises or consists of the sequence of SEQ ID NO: 24, or a sequence
wherein 1 to 120, 1 to 110, 1 to 100, 1 to 95, 1 to 90, 1 to 85, 1 to 80, 1 to 75, 1 to 70, 1
to 65, 1 to 60, 1 to 55,1 to 50, 1to 45, 1 to 40, 1 to 35, 1 to 30, 1t0 25,1 t0 20, 1 to 15,
1to10,1to5,1to4,or1,2, or3 amino acids are modified in the sequence of SEQ ID
NO: 24. In one embodiment, the shortened PC1 comprises or consists of the sequence of
SEQ ID NO: 24.

[0090]

In one embodiment, the sequence encoding the shortened PC1 comprises or
consists of a sequence encoding a sequence having 70%, 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% or more sequence identity with the
sequence of SEQ ID NO: 24. In one embodiment, the sequence encoding the shortened
PC1 comprises or consists of a sequence encoding the sequence of SEQ ID NO: 24, or a
sequence wherein 1 to 120, 1 to 110, 1 to 100, 1 to 95, 1 t0 90, 1 to 85, 1 to 80, 1 to 75, 1
to 70, 1 to 65, 1 to 60, 1 to 55, 1 to 50, 1 to 45, 1 to 40, 1 to 35, 1 to 30, 1 to 25, 1 to 20,
1to15,1t010,1t035,1to4,orl,2,or3 amino acids are modified in the sequence of
SEQ ID NO: 24. In one embodiment, the sequence encoding the shortened PC1 comprises
or consists of a sequence encoding the sequence of SEQ ID NO: 24.

[0091]

In one embodiment, the sequence encoding the shortened PC1 comprises or
consists of a sequence having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, or 99% or more sequence identity with the sequence of SEQ ID NO: 25.
In one embodiment, the sequence encoding the shortened PC1 comprises or consists of
the sequence of SEQ ID NO: 25, or a sequence wherein 1 to 400, 1 to 300, 1 to 200, 1 to
190, 1 to 180, 1 to 170, 1 to 160, 1 to 150, 1 to 140, 1 to 130, I to 120, 1 to 110, 1 to 100,
1t095,1t090,1t085,11t080,1to75,1to70,1to65,1to60,]1to55,1to50,1 to45,
1t040,1to035 11t030,1t025,1t020,1to15,1t0o10,1to5,1to4,o0rl,2,or3
ﬁucleotides are modified in the sequence of SEQ ID NO: 25. In one embodiment, the
sequence encoding the shortened PC1 comprises or consists of the sequence of SEQ ID
NO: 25. The sequence encoding the shortened PC1 may have a sequence different from

the sequence of SEQ ID NO: 25 due to degeneracy of the genetic code.
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[0092]

In one embodiment, the shortened PC1 comprises or consists of a sequence
having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or
99% or more sequence identity with the sequence of SEQ ID NO: 36. In one embodiment,
the shortened PC1 comprises or consists of the sequence of SEQ ID NO: 36, or a sequence
wherein 1 to 150, 1 to 140, 1 to 130, 1 to 120, 1 to 110, 1 to 100, 1 to 95, 1 to 90, 1 to 85,
1t080,1t075,1t070,1to65,1to60,1to55,11t050,1to45,1to40, 1 to 35, 1 to 30,
1t025,1t020,1to15,1t010,1t05,1to4,orl,?2,or3 amino acids are modified in
the sequence of SEQ ID NO: 36. In one embodiment, the shortened PC1 comprises or
consists of the sequence of SEQ ID NO: 36.

[0093]

In one embodiment, the sequence encoding the shortened PC1 comprises or
consists of a sequence encoding a sequence having 70%, 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% or more sequence identity with the
sequence of SEQ ID NO: 36. In one embodiment, the sequence encoding the shortened
PC1 comprises or consists of a sequence encoding the sequence of SEQ ID NO: 36, or a
sequence wherein 1 to 150, 1 to 140, 1 to 130, 1 to 120, 1 to 110, 1 to 100, 1 to 95, 1 to
90,1 to 85,1t080,1to75,1to70,1to65,11to060,1to55,1to 50,1 to45,1to40, 1
t035,11t030,1t025,1t020,1t0o15,1t010,1to5,1to4,or 1,2, or 3 amino acids are
modified in the sequence of SEQ ID NO: 36. In one embodiment, the sequence encoding
the shortened PC1 comprises or consists of a sequence encoding the sequence of SEQ ID
NO: 36.

[0094]

In one embodiment, the sequence encoding the shortened PC1 comprises or
consists of a sequence having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, or 99% or more sequence identity with the sequence of SEQ ID NO: 37.
In one embodiment, the sequence encoding the shortened PC1 comprises or consists of
the sequence of SEQ ID NO: 37, or a sequence wherein 1 to 500, 1 to 400, 1 to 300, 1 to
200, 1 to 190, 1 to 180, 1 to 170, 1 to 160, 1 to 150, 1 to 140, 1 to 130, 1 to 120, 1 to 110,
1 to 100, 1to 95,1 t0 90, 1 to 85, 1 to 80, 1 to 75, 1 to 70, 1 to 65, 1 to 60, 1 to 55, 1 to
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50,1t045,1t040,1t035,1t030,1t025,1t020,1t015,1t010,1to5,1to4,or]l,
2, or 3 nucleotides are modified in the sequence of SEQ ID NO: 37. In one embodiment,
the sequence encoding the shortened PC1 comprises or consists of the sequence of SEQ
ID NO: 37. The sequence encoding the shortened PC1 may have a sequence different
from the sequence of SEQ ID NO: 37 due to degeneracy of the genetic code.

[0095]

In one embodiment, the shortened PC1 comprises or consists of a sequence
having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%., 98%, or
99% or more sequence identity with the sequence of SEQ ID NO: 38. In one embodiment,
the shortened PC1 comprises or consists of the sequence of SEQ ID NO: 38, or a sequence
wherein 1 to 120, 1 to 110, 1 to 100, 1 to 95, 1 t0 90, 1 to 85, 1 to 80, 1 to 75, 1 to 70, 1
to 65, 1 to 60, 1 to 55, 1 to 50, 1 to 45, 1 to 40, 1 to 35, 1 to 30, 1 to 25, 1 to 20, 1 to 15,
1t0 10, 1to 5, 1to4,orl,2,or3 amino acids are modified in the sequence of SEQ ID
NO: 38. In one embodiment, the shortened PC1 comprises or consists of the sequence of
SEQ ID NO: 38.

[0096]

In one embodiment, the sequence encoding the shortened PC1 comprises or
consists of a sequence encoding a sequence having 70%, 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% or more sequence identity with the
sequence of SEQ ID NO: 38. In one embodiment, the sequence encoding the shortened
PC1 comprises or consists of a sequence encoding the sequence of SEQ ID NO: 38, or a
sequence wherein 1 to 120, 1 to 110, 1 to 100, 1 to 95, 1 to 90, 1 to 85, 1 to 80, 1 to 75, 1
to 70, 1 to 65, 1 to 60, 1 to 55, 1 to 50, 1 to 45, 1 to 40, 1 to 35, 1 to 30, 1 to 25, 1 to 20,
1t015,1t010,1to5,1to4,or1,2,or3 amino acids are modified in the sequence of
SEQ ID NO: 38. In one embodiment, the sequence encoding the shortened PC1 comprises
or consists of a sequence encoding the sequence of SEQ ID NO: 38.

[0097]

In one embodiment, the sequence encoding the shortened PC1 comprises or
consists of a sequence having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, or 99% or more sequence identity with the sequence of SEQ ID NO: 39.
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In one embodiment, the sequence encoding the shortened PC1 comprises or consists of
the sequence of SEQ ID NO: 39, or a sequence wherein 1 to 400, 1 to 300, 1 to 200, 1 to
190, 1 to 180, 1 to 170, 1 to 160, 1 to 150, 1 to 140, 1 to 130, 1 to 120, 1 to 110, 1 to 100,
1t095,11t090,1to85,1to80,1to 75, 1to70,1to65,1to60,1to55,1to50,1 to45,
1t040,1t035,1t030,1t025,1t020,1to15,1t010,1t05,1to4,o0rl,2, or3
nucleotides are modified in the sequence of SEQ ID NO: 39. In one embodiment, the
sequence encoding the shortened PC1 comprises or consists of the sequence of SEQ ID
NO: 39. The sequence encoding the shortened PC1 may have a sequence different from
the sequence of SEQ ID NO: 39 due to degeneracy of the genetic code.

[0098]

In one embodiment, the shortened PC1 comprises or consists of a sequence
having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or
99% or more sequence identity with the sequence of SEQ ID NO: 40. In one embodiment,
the shortened PC1 comprises or consists of the sequence of SEQ ID NO: 40, or a sequence
wherein 1 to 120, 1 to 110, 1 to 100, 1 t0 95, 1 to 90, 1 to 85, 1 to 80, 1 to 75, 1 to 70, 1
to 65, 1 to 60, 1 to 55,1 to 50, 1 to 45, 1 to 40, 1 to 35, 1 to 30, 1 to 25, 1 t0 20, 1 to 15,
1to 10,1105, 1to4,or1,2, or3 amino acids are modified in the sequence of SEQ ID
NO: 40. In one embodiment, the shortened PC1 comprises or consists of the sequence of
SEQ ID NO: 40.

[0099]

In one embodiment, the sequence encoding the shortened PC1 comprises or
consists of a sequence encoding a sequence having 70%, 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% or more sequence identity with the
sequence of SEQ ID NO: 40. In one embodiment, the sequence encoding the shortened
PC1 comprises or consists of a sequence encoding the sequence of SEQ ID NO: 40, or a
sequence wherein 1 to 120, 1 to 110, 1 to 100, 1 to 95, 1 to 90, 1 to 85, 1 to 80, 1 to 75, 1
to 70, 1 to 65, 1 to 60, 1 to 55, 1 to 50, 1 to 45, 1 to 40, 1 to 35, 1 to 30, 1 to 25, 1 to 20,
1to15,1t010,1t05,1to4,orl,2,or3 amino acids are modified in the sequence of
SEQ ID NO: 40. In one embodiment, the sequence encoding the shortened PC1 comprises

or consists of a sequence encoding the sequence of SEQ ID NO: 40.
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[0100]

In one embodiment, the sequence encoding the shortened PC1 comprises or
consists of a sequence having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, or 99% or more sequence identity with the sequence of SEQ ID NO: 41.
In one embodiment, the sequence encoding the shortened PC1 comprises or consists of
the sequence of SEQ ID NO: 41, or a sequence wherein 1 to 400, 1 to 300, 1 to 200, 1 to
190, 1 t0 180, 1 to 170, 1 to 160, 1 to 150, 1 to 140, 1 to 130, 1 to 120, 1 to 110, 1 to 100,
1t095,11t090,1to85,1to80,1to75,1to070,1to65,1to60,1to55,1to 50,1 to45,
1t040,1t035, 1t030,1t025,1t020,1t015,1t010,1to5,1to4,0r1,2, or3
nucleotides are modified in the sequence of SEQ ID NO: 41. In one embodiment, the
sequence encoding the shortened PC1 comprises or consists of the sequence of SEQ ID
NO: 41. The sequence encoding the shortened PC1 may have a sequence different from
the sequence of SEQ ID NO: 41 due to degeneracy of the genetic code.

[0101]

In one embodiment, the shortened PC1 comprises or consists of a sequence
having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or
99% or more sequence identity with the sequence of SEQ ID NO: 42. In one embodiment,
the shortened PC1 comprises or consists of the sequence of SEQ ID NO: 42, or a sequence
wherein 1 to 120, 1 to 110, 1 to 100, 1to 95, 1t0 90, 1 to 85, 1 to 80, 1 to 75, 1 to 70, 1
to 65, 1 to 60, 1 to 55, 1 to 50, 1 to 45, 1 t0 40, 1 to 35, 1t0 30, 1 to 25, 1 t0 20, 1 to 15,
1t010,1to0 35, 1to4,or1,2, or 3 amino acids are modified in the sequence of SEQ ID
NO: 42. In one embodiment, the shortened PC1 comprises or consists of the sequence of
SEQ ID NO: 42.

[0102]

In one embodiment, the sequence encoding the shortened PC1 comprises or
consists of a sequence encoding a sequence having 70%, 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% or more sequence identity with the
sequence of SEQ ID NO: 42. In one embodiment, the sequence encoding the shortened
PC1 comprises or consists of a sequence encoding the sequence of SEQ ID NO: 42, or a

sequence wherein 1 to 120, 1 to 110, 1 to 100, 1 to 95, 1 to 90, 1 to 85, 1 to 80, 1 to 75, 1
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to 70, 1 to 65, 1 to 60, 1 to 55, 1 to 50, 1 to 45, 1 t0 40, 1 to 35, 1 to 30, 1 to 25, 1 to 20,
1t015,1t010,1t05,1to4,orl,2,or3 amino acids are modified in the sequence of
SEQ ID NO: 42. In one embodiment, the sequence encoding the shortened PC1 comprises
or consists of a sequence encoding the sequence of SEQ ID NO: 42.

[0103]

In one embodiment, the sequence encoding the shortened PC1 comprises or
consists of a sequence having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, or 99% or more sequence identity with the sequence of SEQ ID NO: 43.
In one embodiment, the sequence encoding the shortened PC1 comprises or consists of
the sequence of SEQ ID NO: 43, or a sequence wherein 1 to 400, 1 to 300, 1 to 200, 1 to
190, 1 to 180, 1 to 170, 1 to 160, 1 to 150, 1 to 140, 1 to 130, 1 to 120, 1 to 110, 1 to 100,
1t095,1t090,1to085,1t080,1to75,1to70,1to65,1to60,1to55,1to50, 1 to45,
1to040,1t035,1t30,1t025,1t020,1to15,1to10,1to5, 1to4,0r1,2, or3
nucleotides are modified in the sequence of SEQ ID NO: 43. In one embodiment, the
sequence encoding the shortened PC1 comprises or consists of the sequence of SEQ ID
NO: 43. The sequence encoding the shortened PC1 may have a sequence different from
the sequence of SEQ ID NO: 43 due to degeneracy of the genetic code.

[0104]

In one embodiment, the shortened PC1 comprises or consists of a sequence
having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%., or
99% or more sequence identity with the sequence of SEQ ID NO: 44. In one embodiment,
the shortened PC1 comprises or consists of the sequence of SEQ ID NO: 44, or a sequence
wherein 1 to 120, 1 to 110, 1 to 100, 1 to 95, 1 t0 90, 1 to 85, 1 to 80, 1 to 75, 1 to 70, 1
to 65, 1 to 60, 1 to 55, 1 to 50, 1 to 45, 1 to 40, 1 to 35, 1 to 30, 1 to 25, 1 t0 20, 1 to 15,
1t010,1to 5, 1to4,or1,2, or3 amino acids are modified in the sequence of SEQ ID
NO: 44. In one embodiment, the shortened PC1 comprises or consists of the sequence of
SEQ ID NO: 44.

[0105]
In one embodiment, the sequence encoding the shortened PC1 comprises or

consists of a sequence encoding a sequence having 70%, 75%, 80%, 85%, 90%, 91%,
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92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% or more sequence identity with the
sequence of SEQ ID NO: 44. In one embodiment, the sequence encoding the shortened
PC1 comprises or consists of a sequence encoding the sequence of SEQ ID NO: 44, or a
sequence wherein 1 to 120, 1 to 110, 1 to 100, 1 to 95, 1 t0 90, 1 to 85, 1 to 80, 1 to 75, 1
to 70, 1 to 65, 1 t0 60, 1 to 55, 1 to 50, 1 to 45, 1 to 40, 1 to 35, 1 to 30, 1 to 25, 1 to 20,
1t015,1t010,1t05,1to4,orl,2, or3 amino acids are modified in the sequence of
SEQ ID NO: 44. In one embodiment, the sequence encoding the shortened PC1 comprises
or consists of a sequence encoding the sequence of SEQ ID NO: 44,

[0106]

In one embodiment, the sequence encoding the shortened PC1 comprises or
consists of a sequence having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, or 99% or more sequence identity with the sequence of SEQ ID NO: 45.
In one embodiment, the sequence encoding the shortened PC1 comprises or consists of
the sequence of SEQ ID NO: 45, or a sequence wherein 1 to 400, 1 to 300, 1 to 200, 1 to
190, 1 to 180, 1to 170, 1 to 160, 1 to 150, 1 to 140, 1 to 130, 1 to 120, 1 to 110, 1 to 100,
1t095,11t090,1t085,1t080,1to75,1to70,1to065,1to60,1to55,1to 50,1 to 45,
1t040,1t035,1t030,1t025,1t020,1to15,1t010,1t0o5,1to4,o0rl,2, or3
nucleotides are modified in the sequence of SEQ ID NO: 45. In one embodiment, the
sequence encoding the shortened PC1 comprises or consists of the sequence of SEQ ID
NO: 45. The sequence encoding the shortened PC1 may have a sequence different from
the sequence of SEQ ID NO: 45 due to degeneracy of the genetic code.

[0107]

In one embodiment, the shortened PC1 comprises or consists of a sequence
having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or
99% or more sequence identity with the sequence of SEQ ID NO: 46. In one embodiment,
the shortened PC1 comprises or consists of the sequence of SEQ ID NO: 46, or a sequence
wherein 1 to 120, 1 to 110, 1 to 100, 1 to 95, 1 t0 90, 1 to 85, 1 to 80, 1 to 75, 1 to 70, 1
to 65, 1 t0 60, 1 to 55,1 to 50, 1 to 45, 1 to 40, 1 to 35, 1 to 30, 1 to 25, 1 to 20, 1 to 15,
1t010,1t05,1to4,or1,2,or3 amino acids are modified in the sequence of SEQ ID

NO: 46. In one embodiment, the shortened PC1 comprises or consists of the sequence of
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SEQ ID NO: 46.
[0108]

In one embodiment, the sequence encoding the shortened PC1 comprises or
consists of a sequence encoding a sequence having 70%, 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% or more sequence identity with the
sequence of SEQ ID NO: 46. In one embodiment, the sequence encoding the shortened
PC1 comprises or consists of a sequence encoding the sequence of SEQ ID NO: 46, or a
sequence wherein 1 to 120, 1 to 110, 1 to 100, 1 to 95,1 to 90, 1 to 85, 1 to 80, 1 to 75, 1
to 70, 1 to 65, 1 to 60, 1 to 55, 1 to 50, 1 to 45, 1 to 40, 1 to 35, 1 to 30, 1 to 25, 1 to 20,
Ito15,1t010,1t05,1to4,orl,2,or3 amino acids are modified in the sequence of
SEQ ID NO: 46. In one embodiment, the sequence encoding the shortened PC1 comprises
or consists of a sequence encoding the sequence of SEQ ID NO: 46.

[0109]

In one embodiment, the sequence encoding the shortened PC1 comprises or
consists of a sequence having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, or 99% or more sequence identity with the sequence of SEQ ID NO: 47.
In one embodiment, the sequence encoding the shortened PC1 comprises or consists of
the sequence of SEQ ID NO: 47, or a sequence wherein 1 to 400, 1 to 300, 1 to 200, 1 to
190, 1 t0 180, 1 to 170, 1 to 160, 1 to 150, 1 to 140, 1 to 130, 1 to 120, 1 to 110, 1 to 100,
1t095,11090,1to85,1t080,1to75,1to70,1to65,1to60,]1to55,]1 to 50,1 to 45,
1t040,1t035,1t030,1t025,1t020,1t015,1t010,1to5,1to4,0rl,2,0or3
nucleotides are modified in the sequence of SEQ ID NO: 47. In one embodiment, the
sequence encoding the shortened PC1 comprises or consists of the sequence of SEQ ID
NO: 47. The sequence encoding the shortened PC1 may have a sequence different from
the sequence of SEQ ID NO: 47 due to degeneracy of the genetic code.

[0110]

In one embodiment, the shortened PC1 comprises or consists of a sequence
having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or
99% or more sequence identity with the sequence of SEQ ID NO: 48. In one embodiment,

the shortened PC1 comprises or consists of the sequence of SEQ ID NO: 48, or a sequence
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wherein 1 to 100, 1 to 95,1 to 90, 1 to 85, 1 to 80, 1 to 75, 1 to 70, 1 to 65, 1 to 60, 1 to
55,1t050,1t045,1t040,1t035,1t030,1t025,1t020,1to15,1t010,1t05,1 to
4, or 1, 2, or 3 amino acids are modified in the sequence of SEQ ID NO: 48. In one
embodiment, the shortened PC1 comprises or consists of the sequence of SEQ ID NO:
48.

[0111]

In one embodiment, the sequence encoding the shortened PC1 comprises or
consists of a sequence encoding a sequence having 70%, 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% or more sequence identity with the
sequence of SEQ ID NO: 48. In one embodiment, the sequence encoding the shortened
PC1 comprises or consists of a sequence encoding the sequence of SEQ ID NO: 48, or a
sequence wherein 1 to 100, 1 to 95, 1 t0 90, 1 to 85, 1 to 80, 1 to 75, 1 to 70, 1 to 65, 1 to
60, 1 to 55, 1 to 50, 1 to 45, 1t0 40, 1t0 35, 1t0 30, 1 to 25,1 t0 20, 1 to 15, 1 to 10, 1
to 5, 1to 4, or 1,2, or 3 amino acids are modified in the sequence of SEQ ID NO: 48. In
one embodiment, the sequence encoding the shortened PC1 comprises or consists of a
sequence encoding the sequence of SEQ ID NO: 48.

[0112]

In one embodiment, the sequence encoding the shortened PC1 comprises or
consists of a sequence having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, or 99% or more sequence identity with the sequence of SEQ ID NO: 49.
In one embodiment, the sequence encoding the shortened PC1 comprises or consists of
the sequence of SEQ ID NO: 49, or a sequence wherein 1 to 300, 1 to 200, 1 to 190, 1 to
180, 1 to 170, 1 to 160, 1 to 150, 1 to 140, 1 to 130, 1 to 120, 1 to 110, 1 to 100, 1 to 95,
11090, 1to85,1t080,1to075,1to070,]1to65,1to60,1to55,1to50,]1 to45,1 to 40,
1t035,1t030,1t025,1t020,1t015,1t010,1t05,11to4,or1,?2,or3 nucleotides
are modified in the sequence of SEQ ID NO: 49. In one embodiment, the sequence
encoding the shortened PC1 comprises or consists of the sequence of SEQ ID NO: 49.
The sequence encoding the shortened PC1 may have a sequence different from the
sequence of SEQ ID NO: 49 due to degeneracy of the genetic code.

[0113]
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In one embodiment, the shortened PC1 comprises or consists of a sequence
having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or
99% or more sequence identity with the sequence of SEQ ID NO: 50. In one embodiment,
the shortened PC1 comprises or consists of the sequence of SEQ ID NO: 50, or a sequence
wherein 1 to 100, 1 to 95, 1 t0 90, 1 to 85,1 t0 80, 1 to 75, 1 to 70, 1 to 65, 1 to 60, 1 to
55,1t050,1t045,1t040,1t035,1t030,1t025,1t020,1to15,1t010,1t05,1 to
4, or 1, 2, or 3 amino acids are modified in the sequence of SEQ ID NO: 50. In one
embodiment, the shortened PC1 comprises or consists of the sequence of SEQ ID NO:
50.

[0114]

In one embodiment, the sequence encoding the shortened PC1 comprises or
consists of a sequence encoding a sequence having 70%, 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% or more sequence identity with the
sequence of SEQ ID NO: 50. In one embodiment, the sequence encoding the shortened
PC1 comprises or consists of a sequence encoding the sequence of SEQ ID NO: 50, or a
sequence wherein 1 to 100, 1 to 95, 1t0 90, 1 to 85, 1 to 80, 1to 75, 1 to 70, 1 to 65, 1 to
60,1 to 55,1t050,1to045,1t040,1to35,1t030,1t025,1t020,1to15,1to10, 1
to 5, 1to 4, or 1, 2, or 3 amino acids are modified in the sequence of SEQ ID NO: 50. In
one embodiment, the sequence encoding the shortened PC1 comprises or consists of a
sequence encoding the sequence of SEQ ID NO: 50.

[0115]

In one embodiment, the sequence encoding the shortened PC1 comprises or
consists of a sequence having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, or 99% or more sequence identity with the sequence of SEQ ID NO: 51.
In one embodiment, the sequence encoding the shortened PC1 comprises or consists of
the sequence of SEQ ID NO: 51, or a sequence wherein 1 to 300, 1 to 200, 1 to 190, 1 to
180, 1 to 170, 1 to 160, 1 to 150, 1 to 140, 1 to 130, 1 to 120, 1 to 110, 1 to 100, 1 to 95,
1t090,1to 85,1t080,1to75,1to70,1to65,1to 60,1 toS55,1to50, 1 to45,1 to 40,
1t035,1t030,1t025,1t020,1t0o15,1t0o10,1to5,1to4,orl,2, or3 nucleotides

are modified in the sequence of SEQ ID NO: 51. In one embodiment, the sequence
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encoding the shortened PC1 comprises or consists of the sequence of SEQ ID NO: 51.
The sequence encoding the shortened PC1 may have a sequence different from the
sequence of SEQ ID NO: 51 due to degeneracy of the genetic code.

[0116]

In one embodiment, the shortened PC1 comprises or consists of a sequence
having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or
99% or more sequence identity with the sequence of SEQ ID NO: 52. In one embodiment,
the shortened PC1 comprises or consists of the sequence of SEQ ID NO: 52, or a sequence
wherein 1 to 100, 1 t0 95, 1t0 90, 1 to 85, 1t0 80, 1to 75, 1 to 70, 1 to 65, 1 to 60, 1 to
55,1t050,1t045,1t040,1t035,1t030,1t025,1t020,1t015,1t010,1t05,1 to
4, or 1, 2, or 3 amino acids are modified in the sequence of SEQ ID NO: 52. In one
embodiment, the shortened PC1 comprises or consists of the sequence of SEQ ID NO:
52.

[0117]

In one embodiment, the sequence encoding the shortened PC1 comprises or
consists of a sequence encoding a sequence having 70%, 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% or more sequence identity with the
sequence of SEQ ID NO: 52. In one embodiment, the sequence encoding the shortened
PC1 comprises or consists of a sequence encoding the sequence of SEQ ID NO: 52, or a
sequence wherein 1 to 100, 1 to 95,1 t0 90, 1 to 85, 1 to 80, 1 to 75, 1 to 70, 1 to 65, 1 to
60, 1 to 55, 1t0 50, 1 to 45, 1 t0 40, 1 to 35, 1 to 30, 1 to 25, 1t0 20, 1 to 15, 1 to 10, 1
to 5, 1to4,or1, 2, or 3 amino acids are modified in the sequence of SEQ ID NO: 52. In
one embodiment, the sequence encoding the shortened PC1 comprises or consists of a
sequence encoding the sequence of SEQ ID NO: 52.

[0118]

In one embodiment, the sequence encoding the shortened PC1 comprises or
consists of a sequence having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, or 99% or more sequence identity with the sequence of SEQ ID NO: 53.
In one embodiment, the sequence encoding the shortened PC1 comprises or consists of

the sequence of SEQ ID NO: 53, or a sequence wherein 1 to 300, 1 to 200, 1 to 190, 1 to
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180, 1 to 170, 1 to 160, 1 to 150, 1 to 140, 1 to 130, 1 to 120, 1 to 110, 1 to 100, 1 to 95,
1t0 90, 1t085,1t080,1to75,1to70,1to65,1to60,1to55,1to 50,1 to45, 1 to 40,
1t035,1t030,1t025,1t020,1to15,1t010,1t05,1to4,orl,?2,or3 nucleotides
are modified in the sequence of SEQ ID NO: 53. In one embodiment, the sequence
encoding the shortened PC1 comprises or consists of the sequence of SEQ ID NO: 53.
The sequence encoding the shortened PC1 may have a sequence different from the
sequence of SEQ ID NO: 53 due to degeneracy of the genetic code.

[0119]

In one embodiment, the shortened PC1 comprises or consists of a sequence
having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or
99% or more sequence identity with the sequence of SEQ ID NO: 54. In one embodiment,
the shortened PC1 comprises or consists of the sequence of SEQ ID NO: 54, or a sequence
wherein 1 to 100, 1 to 95, 1 to 90, 1 to 85, 1 to 80, 1 to 75, 1 to 70, 1 to 65, 1 to 60, 1 to
55,1t050,1t045,1t040,1t035,1t030,1t025,1t020,1t015,1t010,1t05,1 to
4, or 1, 2, or 3 amino acids are modified in the sequence of SEQ ID NO: 54. In one
embodiment, the shortened PC1 comprises or consists of the sequence of SEQ ID NO:
54.

[0120]

In one embodiment, the sequence encoding the shortened PC1 comprises or
consists of a sequence encoding a sequence having 70%, 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% or more sequence identity with the
sequence of SEQ ID NO: 54. In one embodiment, the sequence encoding the shortened
PC1 comprises or consists of a sequence encoding the sequence of SEQ ID NO: 54, or a
sequence wherein 1 to 100, 1 to 95, 1 t0 90, 1 to 85,1 to 80, 1to 75, 1to 70, 1 to 65, 1 to
60, 1 to 55, 1 to 50, 1 to 45, 1 to 40, 1 to 35, 1 to 30, 1 to 25, 1 to 20, 1 to 15, 1 to 10, 1
to5,1to4,or1,2, or3 amino acids are modified in the sequence of SEQ ID NO: 54. In
one embodiment, the sequence encoding the shortened PC1 comprises or consists of a
sequence encoding the sequence of SEQ ID NO: 54.

[0121]

In one embodiment, the sequence encoding the shortened PC1 comprises or
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consists of a sequence having 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, or 99% or more sequence identity with the sequence of SEQ ID NO: 55.
In one embodiment, the sequence encoding the shortened PC1 comprises or consists of
the sequence of SEQ ID NO: 55, or a sequence wherein 1 to 300, 1 to 200, 1 to 190, 1 to
180, 1to 170, 1 to 160, 1 to 150, 1 to 140, 1 to 130, 1 to 120, 1 to 110, 1 to 100, 1 to 95,
1t090,1t085,1t080,1to75,1to70,1to65,1to60,1to55,1to 50,1 to45,]1 to 40,
1t035,1t030,1t025,1t020,1t015,1t010,1to5,1to4,orl,2,or3 nucleotides
are modified in the sequence of SEQ ID NO: 55. In one embodiment, the sequence
encoding the shortened PC1 comprises or consists of the sequence of SEQ ID NO: 55.
The sequence encoding the shortened PC1 may have a sequence different from the
sequence of SEQ ID NO: 55 due to degeneracy of the genetic code.

[0122]

As used herein, at least part of a region or sequence can be any portion of the
region or sequence, and can be the whole of the region or sequence.
[0123]

As used herein, a sequence "comprising” a given sequence encompasses a
sequence composed of the given sequence and one or more amino acids (in the case of an
amino acid sequence) or nucleotides (in the case of a nucleotide sequence) added to the
given sequence, and a sequence consisting of the given sequence.

[0124]

The sequence identity with respect to amino acid or nucleotide sequences refers
to the percentage of identical amino acid residues or bases between two sequences that
are optimally aligned (aligned to be maximally matched). The sequence identity is
calculated by the following formula: sequence identity (%) = [(amino acid residues or
bases matched between two sequences)/(alignment length)] x 100. The sequence identity
can be calculated using programs such as FASTA and BLAST.

[0125]

Amino acid or nucleotide modification includes deletion, substitution, insertion

and addition of an amino acid(s) or a nucleotide(s). The modification may be deletion,

substitution, insertion, addition, or a combination of two or more of them.
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[0126]
The cyst formation inhibitory activity can be confirmed by suitable methods by

those skilled in the art. For example, models of cyst formation as described in the
Examples or in the literature (Yan B. et al., ] Am Soc Nephrol 19: 1300-1310, 2008) can
be used. When MDCK (Madin-Darby canine kidney) cells, which are derived from canine
kidney renal tubular epithelial cells, are three-dimensionally cultured on collagen gel and
stimulated with forskolin, cyst formation is observed. Addition of EGF with forskolin can
shorten the time to cyst formation (Molecular Cell 6:1267-1273 2000). If cyst formation
is inhibited in MDCK cells expressing a shortened PC1 that are prepared by introducing
a polynucleotide encoding the shortened PC1 or a vector comprising the polynucleotide,
the shortened PC1 can be determined to have the cyst formation inhibitory activity. The
shortened PC1 of the present disclosure can, for example, inhibit cyst formation by at
least 20%, 30%, 40%, 50%, 60%, 70%, or 80% compared to control.

[0127]

It is possible to express a shortened PCl in a subject by administering a
polynucleotide comprising a sequence encoding the shortened PC1 or a vector comprising
the polynucleotide to the subject. The polynucleotide may be DNA or RNA, and may
comprise one or more non-naturally occurring nucleotides.

[0128]

A vector is anything that can deliver a polynucleotide of a desired sequence into
a cell. The vector can be a viral vector or a non-viral vector. Examples of viral vectors
include retrovirus, lentivirus, adenovirus, adeno-associated virus (AAV), Herpes Simplex
Virus (HSV), vaccinia virus, Sendai virus, and measles virus vectors. Non-viral vectors
include plasmid vectors, liposome vectors, and artificial chromosomes (e.g., YAC, BAC,
PAC). Each vector can be prepared according to conventional methods.

[0129]

The vector may comprise one or more regulatory sequences that regulate
expression of a sequence encoding a shortened PC1. Examples of regulatory sequences
include promoter, enhancer, polyadenylation signal, and other expression control

elements such as post-transcriptional regulatory element (PRE). The promoter can be a
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constitutive promoter, inducible promoter, or tissue- or cell-specific promoter. Examples
of promoters include CMV (Cytomegalovirus) promoter, PGK (Phosphoglycerate kinase)
promoter, EFla (Elongation factor 1-alpha) promoter, CAG promoter, SV40 promoter
and MSCV promoter. Examples of polyadenylation signals include SV40
polyadenylation signal, bovine growth hormone gene polyadenylation signal, and
globulin polyadenylation signal. Examples of PREs include WPRE, Adenovirus tripartite
leader sequence, Cytomegalovirus Intron A, and HSP70 5S'UTR (untranslated region).
[0130]

The vector may comprise an origin of replication (ori) for its replication. It may
also comprise a marker for selection of cells comprising the vector. Examples of selection
markers include genes that confer resistance to an agent such as neomycin, kanamycin,
puromycin, hygromycin, zeocin, or ampicillin.

[0131]

In one embodiment, the vector is an AAV vector. There are numerous serotypes
of AAV, including AAV1, AAV2, AAV3, AAV4, AAVS, AAV6, AAV7, AAVS, AAVY,
AAV10, AAV11, AAV12, AAV-th10, AAV-DJ, and AAVAnc80. The AAV vector may be
a vector in a native form, or in a recombinant form, for example with modification of
capsid protein. The AAV vector can be prepared, for example, by introducing an AAV
vector plasmid comprising a sequence encoding a shortened PC1 (or a sequence encoding
a shortened PC1 downstream of a promoter) and inverted terminal repeats (ITRs) at both
ends of the sequence into packaging cells together with an AAV helper plasmid
comprising Rep gene and Cap gene, which are required for AAV replication and particle
formation, and an adenovirus helper plasmid comprising an adenovirus helper gene,
which is required for AAV propagation. Examples of packaging cells include 293T cells,
293 cells, HeLa cells, COS1 cells, and COS7 cells. Virus particles released from
packaging cells can be recovered from culture supernatant of the packaging cells by
purification methods such as centrifugation, filter filtration, and column purification.
[0132]

In one embodiment, the vector is a lentivirus vector. Examples of lentivirus

vectors include HIV (human immunodeficiency virus) (for example, HIV-1 and HIV-2),

48



SIV (simian immunodeficiency virus), FIV (feline immunodeficiency virus), MVV
(Maedi-Visna virus), EV1 (Maedi-Visna-like virus), EIAV (equine infectious anemia
virus), and CAEV (caprine arthritis encephalitis virus). A lentivirus vector can be
prepared, for example, by introducing a viral vector plasmid comprising a sequence
encoding a shortened PC1 (or a sequence encoding a shortened PC1 downstream of a
promoter) and long terminal repeats (LTRs) (5' LTR and 3' LTR) at both ends of the
sequence and a packaging signal, into packaging cells together with one or more plasmid
vectors for expressing viral structural proteins such as Gag, Pol, and Env, or into
packaging cells expressing these structural proteins. The viral vector may be pseudotyped.
For example, one or more plasmid vectors for expressing envelope proteins such as
vesicular stomatitis virus G protein (VSV-G) may be further introduced into the
packaging cells. Examples of packaging cells include 293T cells, 293 cells, HeLa cells,
COS1 cells, and COS7 cells. Virus particles released from packaging cells can be
recovered from culture supernatant of the packaging cells by purification methods such
as centrifugation, filter filtration, and column purification.

[0133]

In one embodiment, the polynucleotide comprising a sequence encoding a
shortened PC1 is RNA. In this embodiment, the polynucleotide may comprise a 5'cap
structure, 5' untranslated region (UTR), a sequence encoding a shortened PC1, 3' UTR,
and a poly A sequence. The polynucleotide can be prepared, for example, by in vitro
transcription using a plasmid DNA as a template. For intracellular delivery, the
polynucleotide may be administered in lipid or polymer particles.

[0134]

A PKD1-related disease can be treated by expressing a shortened PC1 of the
present disclosure in a subject, or by administering a shortened PC1 of the present
disclosure to a subject. APKD]1-related disease means a disease caused by loss of function
of PC1 due to mutation of the PKD1 gene. Examples of PKD1-related diseases include
cystic disease, hypertension, intracranial aneurysm, colonic diverticula, heart valve
regurgitation, and kidney stones. In one embodiment, the PKD1-related disease is a cystic

disease. Examples of cystic diseases include polycystic kidney disease (PKD), polycystic
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liver disease (PLD), nephronophthisis (NPHP), Bardet-Biedl syndrome (BBS), Meckel
syndrome (MKS), Joubert syndrome (JBTS), Oral facial digital syndrome, OFD, or
pancreatic cysts. In one embodiment, the cystic disease is PKD. PKD includes autosomal
dominant polycystic kidney disease (ADPKD) and autosomal recessive polycystic kidney
disease (ARPKD).

[0135]
In one embodiment, the PKD is ADPKD. ADPKD is a hereditary disease whose

causal genes are PKD1 and PKD2 genes. It is said that 85% of patients develops the
disease due to abnormality of the PKD1 gene. PC1 and PC2 regulate Ca®* influx into cells.
It is suggested that the PKD1 or PKD2 gene mutation results in loss of function of PC1
or PC2 and causes cyst formation.

[0136]

The treatment of a PKD1-related disease includes improvement or suppression
of one or more symptoms or findings of the disease. For example, the treatment of
ADPKD includes suppression of kidney volume increase or suppression of renal function
decline in ADPKD.

[0137]

The polynucleotide, polypeptide, or vector is administered to a subject in an
amount capable of providing a desired effect (for example, treatment of a PKD1-related
disease) (as used herein, an effective amount). The dosage is appropriately selected
depending on factors such as age, body weight, and health condition of the subject who
receives the administration. An AAV vector may be administered, for example, at about
10° to 10" vg (vector genome), 10'* to 10" vg, or 10'° to 10'® vg per kg body weight. A
lentivirus vector may be administered, for example, at about 10* to 10'° TU (transducing
units) per kg of body weight. A non-viral vector may be administered, for example, at
about 0.01 to 100 mg/kg body weight. The administration may be daily, once a day or
several days, once a week or several weeks, once a month or several months, or once
every few years or in a lifetime. The daily dose may be administered in a single dose or
in multiple (e.g., 2 to 4) doses.

[0138]
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Administration can be done with methods appropriately selected depending on
factors such as age, body weight, and health condition of the subject who receives the
administration. The administration may be oral administration or parenteral
administration, and preferably parenteral administration. The parenteral administration
includes subcutaneous administration, intradermal administration, intramuscular
administration, intraperitoneal administration, intravenous administration, femoral
artery-renal artery catheter administration, and retrograde ureteral administration.

[0139]

A pharmaceutical composition may comprise, in addition to the polynucleotide,
polypeptide, or vector, a pharmaceutically acceptable carrier or additive such as sterile
water, saline, stabilizer, excipient, antioxidant, buffer, preservative, surfactant, chelating
agent, and binding agent. The dosage form may be, but not limited to, an injection. The
injection include a solution injection, suspension injection, emulsion injection, and ready-
to-use injection (e.g., freeze-dried injection). The pharmaceutical composition may be
provided as a kit, and the kit may further comprise an additional element such as a buffer
solution to be used for preparation at the time of use or an instruction for use.

[0140]

The subject may be a mammal, such as a human or non-human mammal.
Examples of non-human mammals include mouse, rat, rabbit, cat, dog, sheep, hog, horse,
cattle, and monkey. In one embodiment, the subject is human.

[0141]

[lustrative embodiments of the disclosure are described below.

[1] A polynucleotide comprising a sequence encoding a shortened polycystin-1
(PC1) having cyst formation inhibitory activity, wherein the shortened PC1 comprises a

C-terminal tail (CTT) region of PC1 or a part thereof.

[2] The polynucleotide according to item 1, wherein the shortened PC1 comprises
the CTT region of PC1.
[3] The polynucleotide according to item 1, wherein the shortened PC1 comprises

the part of a CTT region of PC1.

[4] The polynucleotide according to any one of items 1 to 3, wherein the shortened
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PCI1 lacks at least part of an extracellular N-terminal region of PC1.

[5] The polynucleotide according to any one of items 1 to 4, wherein the shortened
PCI1 lacks the whole of the extracellular N-terminal region of PC1.

[6] The polynucleotide according to any one of items 1 to 5, wherein the shortened
PCl1 is a membrane-localized polypeptide.

[7] A polynucleotide comprising a sequence encoding a shortened polycystin-1
(PC1), wherein the shortened PC1 is a membrane-localized polypeptide comprising a C-
terminal tail (CTT) region of PC1 or a part thereof.

[8] The polynucleotide according to item 7, wherein the shortened PC1 comprises
the CTT region of PC1.
[9] The polynucleotide according to item 7, wherein the shortened PC1 comprises

the part of a CTT region of PC1.

[10]  The polynucleotide according to any one of items 1 to 9, wherein the shortened
PCI1 further comprises at least part of a stalk of PC1.

[11] The polynucleotide according to item 10, wherein the shortened PC1 further
comprises at least one transmembrane region.

[12]  The polynucleotide according to any one of items 1 to 9, wherein the shortened
PC1 further comprises a signal sequence.

[13] The polynucleotide according to item 12, wherein the shortened PC1 further
comprises at least one transmembrane region.

[14]  The polynucleotide according to any one of items 1 to 13, wherein the CTT
region consists of a sequence having 90% or more sequence identity with the sequence
of SEQ ID NO: 3.

[15] The polynucleotide according to any one of items 1 to 14, wherein the CTT
region consists of the sequence of SEQ ID NO: 3.

[16] The polynucleotide according to any one of items 1 to 14, wherein the CTT
region consists of the sequence at positions 3 to 202 of SEQ ID NO: 3.

[17]  The polynucleotide according to any one of items 1 to 16, wherein the part of a
CTT region comprises at least part of a sequence having 90% or more sequence identity

with the sequence at positions 4154 to 4303 of SEQ ID NO: 1.
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[18] The polynucleotide according to any one of items 1 to 17, wherein the part of a
CTT region comprises at least part of the sequence at positions 4154 to 43033 of SEQ ID
NO: 1.

[19] The polynucleotide according to any one of items 1 to 18, wherein the part of a
CTT region comprises a sequence having 90% or more sequence identity with the
sequence at positions 4204 to 4243 of SEQ ID NO: 1.

[20] The polynucleotide according to any one of items 1 to 19, wherein the part of a
CTT region comprises the sequence at positions 4204 to 4243 of SEQ ID NO: 1.

[21]  The polynucleotide according to any one of items 1 to 20, wherein the part of a
CTT region comprises a sequence having 90% or more sequence identity with the
sequence at positions 4204 to 4253 of SEQ ID NO: 1.

[22]  The polynucleotide according to any one of items 1 to 21, wherein the part of a
CTT region comprises the sequence at positions 4204 to 4253 of SEQ ID NO: 1.

[23]  The polynucleotide according to any one of items 1 to 22, wherein the length of
the part of a CTT region is 150 amino acids or less.

[24]  The polynucleotide according to any one of items 11 and 13 to 23, wherein the
at least one transmembrane region is selected from transmembrane regions of PC1, T cell
receptor o or 3 chain, CD3e, CD4, CDS, CD7, CD8, CD9, CD16, CD22, CD27, CD28,
CD33,CD37,CD45, CD64, CD80, CD86, CD95, CD134, CD137, CD154, PKD2, VSV-
G, and PLAP.

[25] The polynucleotide according to any one of items 11 and 13 to 24, wherein the
at least one transmembrane region consists of a sequence having 90% or more sequence
identity with the sequence at positions 3075 to 4101 of SEQ ID NO: 1.

[26] The polynucleotide according to item 25, wherein at least one transmembrane
region consists of the sequence at positions 3075 to 4101 of SEQ ID NO: 1.

[27]  The polynucleotide according to any one of items 11 and 13 to 24, wherein the
at least one transmembrane region consists of a sequence having 90% or more sequence
identity with the sequence at positions 3602 to 4101 of SEQ ID NO: 1.

[28]  The polynucleotide according to item 27, wherein the at least one transmembrane

region consists of the sequence at positions 3602 to 4101 of SEQ ID NO: 1.
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[29]  The polynucleotide according to any one of items 11 and 13 to 24, wherein the
at least one transmembrane region consists of a sequence having 90% or more sequence
identity with the sequence at positions 244 to 264 of SEQ ID NO: 22.

[30]  The polynucleotide according to item 29, wherein the at least one transmembrane
region consists of the sequence at positions 244 to 264 of SEQ ID NO: 22.

[31]  The polynucleotide according to any one of items 11 and 13 to 24, wherein the
at least one transmembrane region consists of a sequence having 90% or more sequence
identity with the sequence at positions 174 to 190 of SEQ ID NO: 24.

[32] The polynucleotide according to item 3 1, wherein the at least one transmembrane
region consists of the sequence at positions 174 to 190 of SEQ ID NO: 24.

[33] The polynucleotide according to any one of items 12 to 32, wherein the signal
sequence comprises at least part of a signal sequence of PC1, Igk chain, CD16, CD95,
CD116, CD137, or PKD2.

[34]  The polynucleotide according to any one of items 12 to 33, wherein the signal
sequence consists of a sequence having 90% or more sequence identity with the sequence
at positions 1 to 21 of SEQ ID NO: 19.

[35] The polynucleotide according to item 34, wherein the signal sequence consists
of the sequence at positions 1 to 21 of SEQ ID NO: 19.

[36] The polynucleotide according to any one of items 12 to 33, wherein the signal
sequence consists of a sequence having 90% or more sequence identity with the sequence
at positions 1 to 16 of SEQ ID NO: 21.

[37] The polynucleotide according to item 36, wherein the signal sequence consists
of the sequence at positions 1 to 16 of SEQ ID NO: 21.

[38] The polynucleotide according to any one of items 12 to 33, wherein the signal
sequence consists of a sequence having 90% or more sequence identity with the sequence
at positions 1 to 25 of SEQ ID NO: 24.

[39]  The polynucleotide according to item 38, wherein the signal sequence consists
of the sequence at positions 1 to 25 of SEQ ID NO: 24.

[40] The polynucleotide according to any one of items 1 to 39, wherein the shortened

PC1 comprises a sequence having 90% or more sequence identity with the sequence of
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SEQ ID NO: 5, 19, or 21.

[41]  The polynucleotide according to item 40, wherein the shortened PC1 comprises
the sequence of SEQ ID NO: 5, 19, or 21.

[42] The polynucleotide according to any one of items 1 to 41, comprising a sequence
having 90% or more sequence identity with the sequence of SEQ ID NO: 6, 20, or 22.
[43]  The polynucleotide according to item 42, comprising the sequence of SEQ ID
NO: 6, 20, or 22.

[44]  The polynucleotide according to any one of items 1 to 39, wherein the shortened
PC1 comprises a sequence having 90% or more sequence identity with the sequence of
SEQ ID NO: 24, 36, 38, 40, 42, 44, 46, 48, 50, 52, or 54.

[45]  The polynucleotide according to item 44, wherein the shortened PC1 comprises
the sequence of SEQ ID NO: 24, 36, 38, 40, 42, 44, 46, 48, 50, 52, or 54.

[46]  The polynucleotide according to any one of items 1 to 39, 44, and 45, comprising
a sequence having 90% or more sequence identity with the sequence of SEQ ID NO: 25,
37,39,41,43,45,47, 49, 51, 53, or 55.

[47]  The polynucleotide according to item 46, comprising the sequence of SEQ ID
NO: 25,37, 39, 41, 43, 45, 47, 49, 51, 53, or 55.

[0142]

[48] A shortened polycystin-1 (PC1) polypeptide encoded by the polynucleotide
according to any one of items 1 to 47.

[0143]
[49] A vector comprising the polynucleotide according to any one of items 1 to 47.

[50]  The vector according to item 49, wherein the vector is a viral vector or a non-

viral vector.

[51]  The vector according to item 50, wherein the viral vector is a retrovirus,
lentivirus, adenovirus, adeno-associated virus (AAV), Herpes Simplex Virus (HSV),
vaccinia virus, Sendai virus, or measles virus vector.

[52]  The vector according to item 50, wherein the non-viral vector is a plasmid vector,
a liposome vector, or an artificial chromosome.

[0144]
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[53] A pharmaceutical composition for treating a PKD1-related disease, comprising
the polynucleotide according to any one of items 1 to 47, the polypeptide according to
item 48, or the vector according to any one of items 49 to 52.

[54]  The pharmaceutical composition according to item 53, wherein the PKD1-
related disease is a cystic disease.

[55]  The pharmaceutical composition according to item 54, wherein the cystic disease
is polycystic kidney disease (PKD), polycystic liver disease (PLD), nephronophthisis
(NPHP), Bardet-Biedl syndrome (BBS), Meckel syndrome (MKS), Joubert syndrome
(JBTS), oral-facial-digital syndrome (OFD) or pancreatic cysts.

[56]  The pharmaceutical composition according to item 55, wherein the PKD is
autosomal dominant polycystic kidney disease (ADPKD) or autosomal recessive
polycystic kidney disease (ARPKD).

[57]  The pharmaceutical composition according to item 56, wherein the PKD is
ADPKD.

[0145]

[58]  The polynucleotide according to any one of items 1 to 47, the polypeptide
according to item 48, or the vector according to any one of items 49 to 52 for use in the
treatment of a PKD1-related disease.

[0146]

[59] A method of treating a PKD1-related disease, comprising administering to a
subject in need thereof an effective amount of the polynucleotide according to any one of
items 1 to 47, the polypeptide according to item 48, or the vector according to any one of
items 49 to 52.

[0147]

[60]  Use of the polynucleotide according to any one of items 1 to 47, the polypeptide
according to item 48, or the vector according to any one of items 49 to 52 for the
manufacture of a medicament for treating a PKD1-related disease.

[0148]

[61] A pharmaceutical composition for inhibiting cyst formation in kidney,

comprising a polynucleotide encoding a shortened polycystin-1 (PC1) designed to
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localize a C-terminal tail (CTT) region of PC1 or a part thereof to cell membrane, or a
vector comprising the polynucleotide.

[0149]

[62] A pharmaceutical composition for inhibiting cyst formation in kidney,
comprising a polynucleotide encoding a shortened polycystin-1 (PC1) comprising a C-
terminal tail (CTT) region of PC1 or a part thereof, or a vector comprising the
polynucleotide, wherein the pharmaceutical composition inhibits the cyst formation by
localizing the CTT region or the part thereof to cell membrane.

[0150]

[63] A pharmaceutical composition for inhibiting cyst formation in kidney,
comprising a shortened polycystin-1 (PC1) designed to localize a C-terminal tail (CTT)
region of PC1 or a part thereof to cell membrane.

[0151]

[64] A pharmaceutical composition for inhibiting cyst formation in kidney,
comprising a shortened polycystin-1 (PC1) comprising a C-terminal tail (CTT) region of
PC1 or a part thereof, wherein the pharmaceutical composition inhibits the cyst formation

by localizing the CTT region or the part thereof to cell membrane.

[0152]

The present invention will be further described with reference to the Examples

below, but the present invention is not limited to these examples in any sense.

Examples
[0153]
Example 1

1. Test methods

1.1 Cells
MDCK (Madin-Darby canine kidney) cells, which were derived from canine

kidney renal tubular epithelial cells, were used.

[0154]
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1.2 Construction of expression vectors

The human PKD1 gene product polycystin-1 (PC1) and its partial regions shown

in Table 1 were cloned from a PKD1 expression plasmid (Origene Technologies) and

inserted into the multiple cloning site of an episomal vector pEBMulti-Hygb vector

(FUJIFILM Wako Pure Chemical Co., Ltd). For the purpose of promoting cell membrane

translocation, an Igk chain leader sequence (pDisplay™ Vector (Invitrogen)) or CD16.7

(a fusion protein containing human CDI16 extracellular region and human CD7

transmembrane region (Tsiokas 94: 6965-6970 1997 PNAS)) was added at the N-terminus

of some of the partial regions. PC1 (Argl672fs97X) is a mutation found in patients with

autosomal dominant polycystic kidney disease. R-CTF, in which a sequence encoding

CTF was inserted in the vector in the reverse orientation, was tested as a negative control

that did not express CTF.
Table 1
Name SEQ ID NO:
PC1 human PKD1gene product PC1 1,2
CTF C-terminal fragment (CTF) region of PC1 5,6
CIT C-terminal tail (CTT) region of PC1 7,8
PC1 (Argl672{s97X) | Deletion of AG at positions 5014-5015 of 9,10
PKD1 gene
stalk-TM (11) Stalk sequence and 11-transmembrane region 11,12
(TM1-TM11) of PC1
T™ (11) 11-transmembrane region 13, 14
™ (11)-CTT 11-transmembrane region and CTT region 15,16
TLD 6-transmembrane regions (TM6-TM11) and 17,18
(TM (6)-CTT) CTT region
Igk-TLD Igk chain leader sequence + TLD 19, 20
CD16.7-CTT Fusion protein of CD16 extracellular region, 21,22
CD7 transmembrane region, and CTT region
R-CTF Reverse CTF 23
[0155]

1.3 Transfection of expression vectors into cells and selection of transfected cells

The plasmid vector thus prepared was purified from Escherichia coli and

transfected into MDCK cells using Neon Transfection System (ThermoFisher Scientific).
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To 10 pL of cell suspension of 1x107 cells/mL, 1 pg of the expression vector was
suspended and the resulting suspension was put into the Neon Transfection System.
Transformation was performed by electroporation under the conditions of voltage: 1150
V, width: 20ms, and number: 1. Then, the cells were added to a medium (DMEM/F12
containing 10% FCS) (1 mL/well, 12 well plate). On the next day, the medium was
replaced with the same medium supplemented with 500 pg/mL hygromycin (Life
Technologies Japan), and the cells were cultured for 6 to 8 days to select cells to which
the expression vector was introduced.
[0156]
1.4 Preparation of collagen gel solution and culture

To obtain a collagen gel solution (100 mL), 74.09 mL of 3 mg/mL PureCol
(Advanced Cell Matrix Co) (2.25 mg/mL), 10 mL of 10xMEM, 10 mL of inactivated fetal
bovine serum (FBS) (10%), 2 mL of 1 M HEPES (20 mM), 2.91 mL of 0.75% NaHCO3
(26 mM) and 1 mL of sterilized water were mixed and adjusted to pH 7.4 with 1 N NaOH.
The collagen gel solution was added at 250 pL per well to a 24-well plate (Corning
353047) and solidified in a CO; incubator at 37°C. On the next day, the MDCK cells were
mixed in 500 pL of the collagen gel solution and 5,000 cells/well were layered, and the
plate was allowed to stand in a CO; incubator at 37°C for 4 hours or more so that the
collagen gel solution was solidified. Once the solidification was confirmed, forskolin
(FUJIFILM Wako Pure Chemical Co., Ltd) and EGF (FUJIFILM Wako Pure Chemical
Co., Ltd) was added to 750 pL of 10% FBS-containing DMEM/F12 medium at the final
concentrations of 20 mM and 20 pg/mL, respectively (for the test of Fig. 3, hygromycin
was added to this medium at the final concentration of 400 ug/mL), and the cells were
cultured with the medium in a CO; incubator at 37°C. The medium (containing forskolin
and EGF, and additionally containing hygromycin in the test of Fig. 3) was changed every
3 to 4 days, and the culture was continued for 8 to 12 days.
[0157]
1.5 Automatic measurement of cyst size and cyst number using Cell Voyager CV6000 or

CVv8000

From the 24-well plate containing cysts, bright-field images (corresponding to
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32 of 4x objective lens areas for each well) were obtained with a Cell Voyager CV6000
or CV8000 (Yokogawa) (15 images at 50 um intervals). A single image file (MinIP) was
obtained by superimposing 15 images at minimum intensity. The cyst area and cyst
number were quantified using the analysis support software attached to the CV6000, and
the total cyst area was calculated.

[0158]

2. Results

The cyst formation inhibitory effects of PCl1, CTF, CTT, and PClI
(Argl6721s97X) were evaluated using an empty pEBMulti-Hygb vector as a control. The
cyst formation was inhibited by PC1 and CTF, but not by CTT and PC1 (Arg1672fs97X)
(Fig. 3).

[0159]

To examine the region required for inhibition of cyst formation, the cyst
formation inhibitory effects of CTF, stalk-TM(11), TM(11), TM(11)-CTT, TLD, Igk-TLD,
CD16.7-CTT, and R-CTF were evaluated using an empty pEBMulti-Hygb vector as a
control. Among the tested constructs, CTF, Igk-TLD, and CD16.7-CTT had the cyst
formation inhibitory effect (Fig. 4). A comparison of CTF with stalk-TM(11) indicated
that the CTT region was required for inhibition of cyst formation. Also, from a
comparison of CTF and TM(11)-CTT, and that of Igk-TLD and CD16.7-CTT, it was
suggested that at least part of the stalk or the signal sequence that localized the CTT region
to the cell membrane was required for inhibition of cyst formation.

[0160]
Example 2

In order to examine whether membrane-translocating shortened PC1
polypeptides other than CD16.7-CTT and Igk-TLD exhibit the cyst formation inhibitory
effect, FAS, which was known to induce cell membrane localization (J. Exp. Med. Vol.
217 No. 12 €20291166 2020), was used to prepare an expression vector for a fusion
protein of the FAS and the CTT region (FAS-CTT) (Table 3) in the same manner as in
Example 1 (Fig. 5), and its the cyst formation inhibitory effect was evaluated. FAS-CTT
showed the cyst formation inhibitory effect as CD16.7-CTT (Fig. 6).
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[0161]

Since the inhibition of cyst formation was thought to require membrane
localization of the CTT region, a CTT core region which was important for the inhibition
of cyst formation was searched. In the same manner as in Example 1, an expression vector
for a partial region of the CTT region shown in Fig. 7 (each consisting of a part of the
amino acid sequence at positions 4104-4303 of SEQ ID NO: 1) or a fusion protein of the
partial region of the CTT region and CD16.7 or FAS (Table 3) was prepared, and its cyst

formation inhibitory effect was evaluated. The results are shown in Figs. 8-1 to 8-4.
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[0162]

No cyst formation inhibitory effect was observed with only a partial region of
the CTT region, except for CTT-dNLS. In contrast, a fusion protein of a partial region of
the CTT region and CD16.7 or FAS showed the cyst formation inhibitory effect. Among
these, CD16.7-CTT4104-4203 and CD16.7-CTT4254-4203 had weaker cyst formation
inhibitory effects than other polypeptides. Polypeptides other than CD16.7-CTT4104-
4203 and CD16.7-CTT4254-4203 all had the amino acid sequence at positions 4204 to
4243 of SEQ ID NO:1. These results suggest that the whole CTT region would not be
necessary for inhibition of cyst formation, and at least part of the CTT region, such as a
partial region of the CTT region corresponding to at least part of positions 4154 to 4303,
in particular to positions 4204 to 4243, of SEQ ID NO: 1 should be included.

[0163]
Example 3
1. Test methods

1.1 Transfection of expression vectors into cells and selection of transfected cells

To confirm the intracellular localization of the shortened PC1 polypeptide, an
expression vector for CTF, CTT, CD16.7-CTT, or FAS-CTT was transfected into MDCK
cells in the same manner as in Example 1. To 10 pL of cell suspension of 1x107 cells/mL,
1 pg of the expression vector was suspended and the resulting suspension was put into
the Neon Transfection System. Transformation was performed by electroporation under
the conditions of voltage: 1150 V, width: 20ms, and number: 1. Then, the cells were added
to a medium (DMEM/F12 containing 10% FCS) (1 mL/well, 12 well plate). On the next
day, the medium was replaced with the same medium supplemented with 500 pg/mL
hygromycin (Life Technologies Japan), and the cells were cultured for 5 days and passed
to 2 x 10°cells/well in a 12-well plate.
[0164]
1.2 Cell lysate preparation

The MDCK cells which had been passed into the 12 well plate the day before

were washed three times with cold PBS on ice (ImL/well). After washing, 0.25 mg/mL
of EZ-link sNHS-SS-biotin (Thermofisher Scientific) solution was added into each well
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(400 pL/well) and then left for 30 min on ice. After that, EZ-link sSNHS-SS-biotin solution
was removed and washed three times with DMEM (x1) (Gibco) (1 mL/well). And then
200 pL of 1xRIPA buffer (50 mM Tris-HCI pH 7.5/ 150 mM NaCl/ 0.1% SDS/ 0.5%
SDC/ 1% Triton X-100) containing 8M Urea was added into each well and mixed by
pipetting to lyse cells twice to obtain total 400pL of cell lysate. The protein concentration
of the collected solution was measured with EZQ™ Protein Quantitation Kit (# R33200,
Thermofisher Scientific) after being well mixed. Two pg (as total protein mass) of each
sample was applied for whole cell analysis and the remaining sample was applied for cell
surface analysis.
[0165]
1.3 LC-MS measurements
1.3.1 Sample preparation for LC-MS analysis

Each sample was mixed with the same amount of 1xRIPA buffer containing 1M
Arginine and then biotinylated protein was purified with Pierce™ Streptavidin Magnetic
Beads (#88817, Thermofisher Scientific) to prepare for cell surface analysis. More
specifically, each sample was incubated with mixing for 1 h at room temperature with the
beads which were magnetically isolated from 40 pL of the beads solution and washed
with mixing for 1 min in 200 pL of wash buffer (1xRIPA containing 8 M Urea and 400
mM Arginine) to make the biotinylated sample bind with the beads. After that, the beads
were mixed for 30 sec in 1 mL of wash buffer and then magnetically collected to wash
the beads. This procedure was repeated three times. After the washed beads were
suspended in 50 mM DTT solution and incubated for 1 h at room temperature,
magnetically separated supernatant was collected to isolate the protein sample from the
biotin. The protein sample was then alkylated with 250 mM iodoacetamide (shaking
incubation for 30 min at room temperature under light shielding). Two pg (as total protein
mass) of cell lysate of the sample for whole cell analysis was reduced with 5 mM DTT
(incubation for 15 min at 70°C) and alkylated with 50 mM iodoacetamide (shaking
incubation for 30 min at room temperature under light shielding). After reduction and
alkylation, the samples for both cell surface analysis and whole cell analysis were desalted

and then digested with Trypsin/Lys-C Mix, Mass Spec Grade (#V5073, Promega, 0.025
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pg/sample) for 18 h at 37°C. The digested peptides were desalted and applied for LC-MS
analysis.
[0166]
1.3.2 LC-MS analysis

After trypsin digestion of the proteins, the resulting peptides were analyzed using
LC-MS. LC-MS was performed on a nanoHPLC (Ultimate 3000 nanoUHPLC,
Thermofisher Scientific) combined with mass spectrometer (Orbitrap Eclipse,
Thermofisher Scientific) which equipped with gas phase separation interface (FAIMS Pro,
Thermofisher Scientific).In the Nano-HPLC system, a gradient analysis was performed
by reversed-phase chromatography using a column which consists of a trap column (C18
Acclaim PepMap, Thermo Scientific) and a separation column (75 pm i.d., 12 cm long,
3 um CI18 particles, Nikkyo Technos) as a stationary phase and 0.1% formic acid-
acetonitrile system as a mobile phase. The flow rate was 300 nl/min and peptides were
eluted with a linear gradient of increasing acetonitrile concentration from 4% to 35% over
48 minutes. Mass spectrometry was performed in positive ion mode nano-electrospray
ionization. In cell surface analysis, full scan' MS spectra were obtained in a range of m/z
375-1500, and product ion spectra were acquired using the data-dependent acquisition
(DDA) mode. The compensation voltages (CVs) in FAIMS pro were applied at -40V, -
60V and -80V for ion separation in gas phase. The acquired LC-MS data were analyzed
with Proteome Discoverer 3.0 (PD 3.0, Thermo Fisher Scientific). The protein
identification was performed using SEQUEST search program in PD 3.0 against the
UniProt dog reference proteome (P000002254) containing expression genes such as
human PKD1 CTT. Label-free quantification was performed with PD 3.0 using precursor
ion quantifier nodes. In whole-cell proteome analysis, full scan MS spectra were acquired
in the m/z range of 495-745, and product ion spectra were obtained in a data independent
acquisition mode in which precursor ions were sequentially isolated with a width of 4 Da.
The compensation voltage in FAIMS pro was applied at -45V for gas phase ion separation.
MS raw data files were analyzed using DIA-NN software (ver.1.8.1) against uniprot dog
reference proteome database (P00002254).
[0167]
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2. Results

Results of LC-MS expression analysis of the shortened CTT polypeptides in
MDCK cells are shown in Figs. 9-1 and 9-2. Using the sample for whole cell analysis,
LC-MS analysis was performed for masses corresponding to two peptides within the CTT
region (Table 4, No. 1 and No. 2). Expression of all of CD16.7-CTT, CTF, CTT, and FAS-
CTT polypeptides was confirmed (Fig. 9-1). In contrast, when LC-MS analysis was
performed using the samples for whole-cell analysis for masses corresponding to two
peptides within the CTF 11-transmembrane region (Table 4, No. 3 and No. 4), only CTF
expression was confirmed (Fig. 9-2). CD16.7-CTT, CTT, and FAS-CTT do not have

regions corresponding to the peptides shown in Fig. 9-2 and thus their expression was not

confirmed.
Table 4
No. | Amino acid sequence Amino acid positions | SEQ ID NO.
1 FEGMEPLPSR 4155-4164 56
2 LQAVFEALLTQFDR 4215-4228 57
3 EVLAASDAALLR 3233-3244 58
4 SDLFLDDSK 3398-3406 59
5 NSLDIFR 3163-3169 60
[0168]

The results of LC-MS analysis of cell membrane localization of the shortened
CTT polypeptides in MDCK cells are shown in Figs. 10-1 and 10-2. Using the samples
for cell surface analysis, LC-MS analysis was performed for masses corresponding to two
peptides within the CTT region (Table 4, No. 1 and No. 2). Then, expression of CD16.7-
CTT and FAS-CTT, but not of CTF and CTT, was confirmed. Using the samples for cell
surface analysis, LC-MS analysis was performed for masses corresponding to two
peptides within the CTF 11-transmembrane region (Table 4, No. 5 and No. 4). Then, CTF
was detected, confirming the cell surface localization of CTF.

[0169]
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The results of Figs. 9-1 to 9-2 and 10-1 to 10-2 indicate that shortened
polypeptides except for CTT (i.e., CD16.7-CTT, CTF, and FAS-CTT) are localized at the

cell membrane.
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[0170]
Table 2-1

Table 2-1

SEQ ID NO: 17 Human PGl

MPPAAPARLALALGLGLWLGALAGGPGRGCGPCEPPCLCGPAPGAACRVNCSGRGLRTLGPALR I PADATALDVSHNLLRALDVG
LLANLSALAELDISNNKISTLEEGIFANLFNLSE INLSGNPFECDCGLAWLPRWAEEQQVRVVQPEAATCAGPGSLAGAPLLGIP
LLDSGCGEEYVACLPDNSSGTVAAVSFSAAHEGLLQPEACSAFCF STGQGLAAL SEQGWCLCGAAQPSSASFACLSLCSGPPPPP
APTCRGPTLLQHVFPASPGATLVGPHGPLASGQLAAFHIAAPLPVTATRWDFGDGSAEVDAAGPAASHRYVLPGRYHVTAVLALG
AGSALLGTDVQVEAAPAALELYCPSSVOSDESLDLSIGNRGGSGLEAAYSIVALGEEPARAVHPLCPSDTE I FPGNGHCYRLVVE
KAAWLGAQEQCQAWAGAALANVDSPAVORFLVSRVTRSLDYWI GF STVQGVEVGPAPQGEAF SLESCONWLPGEPHPATAEHCVR
LGPTGWCNTDLCSAPHSYVCEL QPGGPVADAENLLVGAPSGDLQGPLTPLAQADGLSAPHEPVEVNVFPGLRLSREAFLTTAEFG
TQELRRPAQLRLQVYRLLSTAGTPENGSEPESRSPDNRTQLAPACMPGGRWCPGANTCLPLDASCHPGACANGCTSGPGLPGAPY
ALWREFLF SVPAGPPAQYSYTLHGQDVLMLPGDLVGLOHDAGPGALLHCSPAPGHPGPQAPYLSANASSWLPHLPAGLEGTWACP
ACALRLLAATEQLTVLLGLRPNPGLRLPGRYEVRAEVGNGVSRHNLSCSFDVVSPVAGLRV1YPAPRDGRLYVPTNGSALVLQVD
SGANATATARWPGGSVSARFENVCPALVATFVPGCPWETNDTLFSVVALPWLSEGEHVVDVVVENSASRANL SLRVTAEEP I CGL
RATPSPEARVLGGYLVRYSPVVEAGSDMYFRWT INDKQSLTFONVVFNVIYQSAAVFKLSLTASNHVSNVTVNYNVTVERMNRMQ
GLQVSTVPAVLSPNATLALTAGVLVDSAVEVAFLWTF GDGEQALHQFQPPYNESFPVPDPSVAGVLVEHNVMHTYAAPGEYLLTY
LASNAFENLTQQVPVSVRASLPSVAVGVSDGVLVAGRPVTFYPHPLPSPGGVLYTWDFGDGSPVLTASQPAANHTYASRGTYHVR
LEVNNTVSGAAAQADVRVFEELRGLSVDMSLAVEQGAPVVVSAAVQTGDN I TWTFDMGDGTVLSGPEATVEHVYLRAGNCTVTVG
AASPAGHLARSLHVLVFVLEVLRVEPAAGIPTOPDARLTAYVTGNPAHYLFDWTFGDGSSNTTVRGCPTVTHNFTRSGTFPLALY
LSSRVNRAHYFTS | CVEPEVGNVTLQOPERQFVQLGDEAWLVACAWPPFPYRY TWDFGTEEAAPTRARGPEVTF I YRDPGSYLVTY
TASNNISAANDSALVEVQEPYLYTSIKVNGSLGLELQQPYLFSAVGRGRPASYLWDLGDGGWLEGPEVTHAYNSTGDF TVRVAGH
NEVSRSEAWLNVTVKRRVRGLVVNASRTVVYPLNGSVSFSTSLEAGSDVRYSWVLCDRCTPIPGGPTISYTFRSVGTFNI IVTAEN
EVGSAQGDSIFVYVLQL 1EGLQVVGGGRYFPTNHTVQLOAVVRDGTNVSYSWTAWRDRGPALAGSGKGFSLTVLEAGTYHVQLRAT
NMLGSAWADCTMDFVEPVGIWLMVAASPNPAAVNTSVTLSAELAGGSGVVYTWSLEEGLSWETSEPFTTHSFPTPGLHLVTMTAGN
PLGSANATVEVDVQVPVSGLS IRASEPGGSFVAAGSSYPFWGQLATGTNVSWCWAVPGGSSKRGPHV TMVFPDAGTFSIRLNASN
AVSWVSATYNLTAEEPIVGLVLWASSKVVAPGQLVHFQILLAAGSAVTFRLQVGGANPEVLPGPRFSHSFPRVGDHYVSVRGKNH
VSWAQAQVRTVVLEAVSGLQVPNCCEPGIATGTERNF TARVGRGSRVAYAWYFSLQKVGGDSLY ILSGRDVTYTPVAAGLLEIQY
RAFNALGSENRTLVLEVQDAVQYVALQSGPCF TNRSAQFEAATSPSPRRVAYHWDFGDGSPGADTDEPRAEHSYLRPGDYRVGVN
ASNLVSFFVAQATVTVQVLACREPEVDVVLPLQVLMRRSQRNYLEAHVDLRDGVTYQTEYRWEVYRTASCQRPGRPARVALPGVD
VSRPRLVLPRLALPVGHYCFVFVVSFGDTPLTQSIQANVTVAPERLVPT IEGGSYRVWSDTRDLVLDGSESYDPNLEDGDQTPLS
FHWACVASTQREAGGCALNFGPRGSSTVTIPRERLAAGVEY TFSLTVIWKAGRKEEATNQTVL IRSGRVP1VSLECVSCKAQAVYE
VSRSSYVYLEGRCLNCSSGSKRGRWAARTF SNKTLVLDETTTSTGSAGMRLVLRRGVLRDGEGY TFTLTVLGRSGEEEGCASIRL
SPNRPPLGGSCRLFPLGAVHALTTKVHFECTGWHDAEDAGAPLVYALLLRRCROGHCEEFCVYKGSL SSYGAVLPPGFRPHFEVE
LAVVVQDQLGAAVVALNRSLAITLPEPNGSATGL TVWLHGL TASVLPGLLRQADPQHVIEYSLALVTVLNEYERALDVAAEPKHE
RQHRAGIRKNITETLVSLRVHTVDDIQQTAAALAQCMGPSRELVCRSCLKQTLHKLEAMMLILQAETTAGTVTPTAIGDSILNIT
GDLTHLASSDVRAPQPSELGAESPSRMVASQAYNL TSALMRTLMRSRVLNEEPLTLAGEE 1VAQGKRSDPRSLLCYGGAPGPGCH
FSIPEAFSGALANLSDVVQL IFLVDSNPFPFGY I SNYTVSTKVASMAFQTQAGAQIP1ERLASERAT TVKVPNNSDWAARGHRSS
ANSANSVVVQPQASVGAYVTLDSSNPAAGLHLQLNYTLLDGHYLSEEPEPYLAVYLHSEPRPNEHNCSASRR1RPESLQGADHRP
YTFF1SPGSRDPAGSYHLNLSSHFRWSALQVSVGLYTSLCQYFSEEDMVWRTEGLLPLEETSPRQAVCLTRHLTAFGASLFVPPS
HVRFVFPEPTADVNY1VMLTCAVCLVTYMVMAAILHKLDQLDASRGRAIPFCGARGRFKYE ILVKTGWGRGSGTTAHVGIMLYGV
DSRSGHRHLDGDRAFHRNSLD IFRIATPHSLGSVWK IRVWHDNKGLSPAWFLOHYV 1VRDLQTARSAFFLYNDWLSVETEANGGLY
EKEVLAASDAALLRFRRLLVAELQRGFFDKHIWLS INDRPPRSRFTRIQRATCCVLL1CLFLGANAVWYGAVGDSAYSTGHVSRL
SPLSVDTVAVGLVSSVVVYPVYLATLFLFRMSRSKVAGSPSPTPAGOQVLD IDSCLDSSVLDSSFLTFSGLHAEQAFVGOMKSDL
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Table 2-2

Table 2-2

FLDDSKSLVCWPSGEGTLSWPDLLSDPSIVGSNLRQLARGUAGHGLGPEEDGF SLASPYSPAKSFSASDEDL 10QVLAEGVSSPA
PTQDTHMETDLLSSLSSTPGEKTETLALQRLGELGPPSPGLNWEQPQAARLSRTGLVEGLRKRLLPAWCASLAHGLSLLLVAVAV
AVSGWVGASFPPGYSYAWLLSSSASFLASFLGWEPLKVLLEALYFSLVAKRLHPDEDDTLVESPAVTPVSARVPRVRPPHGFALF
LAKEEARKVKRLHGMLRSLLVYMLFLLVTLLASYGDASCHGHAYRLOSATKQELHSRAFLAI TRSEELWPWMAHVLLPYVHGNGS
SPELGPPRIRAVRLOEAL YPDPPGPRVHTCSAAGGF STSDYDVGWESPHNGSGTWAYSAPDLLGAWSWGSCAVYDSGGYVQFLGL
SLEESRDRLRFLQLHNWLDNRSRAVFLELTRYSPAVGLHAAVTLRLEFPAAGRALAALSVRPFALRRLSAGLSLPLLTSVCLLLF
AVHF AVAEARTWHREGRWRVLRLGAWARWLLVAL TAATALVRLAQLGAADRQWTRFVRGRPRRF TSFDQVAQL SSAARGLAASLL
FLLLVKAAQQLRFVRAWSVFGKTLCRALPELLGVTLGLVYLGVAYAQLAILLVSSCVDSLWSVAQALLVLCPGTGLSTLCPAESH
HLSPLLCVGLWALRLWGALRLGAVILRWRYHALRGELYRPAWEPQDYEMVEL FLRRLRLWMGL SKVKEFRHKVRFEGMEPLPSRS
SRGSKVSPDVPPPSAGSDASHPSTSSSQLDGLSVSLGRLGTRCEPEPSRLQAVFEALLTQFDRLNQATEDVYQLEQQLHSLAQGRR
SSRAPAGSSRGPSPGLRPALPSRLARASRGYDLATGPSRTPLRAKNKVHPSST

SEQ. ID NO: 2: Human PC1

ATGCCGCCCGCCGCGCCCRECCACCTGECGCTGGCCCTGAGCCTGGGCCTRTGGCTCAGGACGCTGGCGEGARGLCCCRGGEGCE
GCTGCGGECCCTGCGAGCCCCCCTGCCTCTGCGGCCCAGCGCCCGRCGCCGCCTGCCGCGTCAACTGCTCGGGCCGCGGRCTECE
GACGCTCGGTCCCGCGCTGCGCATCCCCGCGGACGCCACAGCGCTAGACGTCTCCCACAACCTGCTCCGGGCGCTGRACGTTGAG
CTCCTGGCGAACCTCTCGGCGCTGGCAGAGCTGGATATAAGCAACAACAAGATTTCTACGTTAGAAGAAGGAATATTTGCTAATT
TATTTAATTTAAGTGAAATAAACCTGAGTGGGAACCCGTTTGAGTGTGACTGTGGCCTGGCGTGRCTGCCACEATGGGCAGAGGA
GCAGCAGGTGCGGGTGGTGCAGCCCGAGGCAGCCACGTGTGCTGGGCCTGECTCCCTGGCTGGCCAGCCTCTGCTTGGCATCCCC
TTGCTGGACAGTGGCTGTGGTGAGGAGTATGTCGCCTGCCTCCCTGACAACAGCTCAGGCACCGTGGCAGCAGTGTCCTTTTCAG
CTGCCCACGAAGGGCTGCTTCAGCCAGAGGCCTGCAGCGCCTTCTGCTTCTCCACCGGCCAGGGCCTCGCAGCCCTCTCGGAGCA
GGGCTGGTGCCTGTGTGGGGCGGCCCAGCCCTCCAGTGCCTCCTTTGCCTGCCTGTCCCTCTGCTCCRGCCCCCCRCCACCTCCT
GCCCCCACCTGTAGGGGCCCCACCCTCCTCCAGCACGTCTTCCCTGCCTCCCCAGGRGCCACCCTGGTGGGGCCCCACGGACCTE
TGGCCTCTGGCCAGCTAGGAGCCTTCCACATCGCTGCCCCGCTCCCTGTCACTGCCACACGCTGGGACT TCGGAGACGGCTCCGC
CGAGGTGGATGCCGOTGGGCCGGCTGCCTCGCATCGCTATGTGCTGCCTGGGCGCTATCACGTGAGGGCCGTGCTGGCCCTRGEE
GCCGGCTCAGCCCTGCTGGGGACAGACGTGCAGGTGGAAGCGGCACCTGCCGCCCTGGAGCTCGTGTGCCCGTCCTCGGTGCAGA
GTGACGAGAGCCTTGACCTCAGCATCCAGAACCGCGGTGGTTCAGGCCTGGAGGCCGCCTACAGCATCGTGGCCCTGGGCGAGRA
GCCGGCCCGAGGGGTGCACCCGOTCTGCCCCTCGGACACGGAGATCTTCCCTGGCAACGGGCACTGCTACCGCCTGGTGGTGBAG
AAGGCGGCCTGGCTGCAGGCGCAGGAGCAGTGTCAGGCCTGGGCCGEGGCCGCCCTGGCAATGGTGGACAGT CCCGCCGTGCAGE
GGTTCCTGGTCTCCCGGGTCACCAGGAGCCTAGACGTGTGGATCGGCTTCTCGACTGTGCAGGGGGTGGAGGTGGGCCCAGCGCC
GCAGGGCGAGGCCTTCAGCCTGGAGAGCTGCCAGAACTGGCTGGCCGAGRAGCCACAGCCAGCCACAGCCGAGCACTGCGTCCGE
CTCGGGCCCACCGGGTGGTGTAACACCGACCTGTGCTCAGCGCCGCACAGCTACGTCTGCGAGCTGCAGCCCGGAGGCCCAGTRE
AGGATGCCGAGAAGCTCGTCGTGGGAGCGCCCAGTGGGEAGCTGCAGGGACCCCTGACGCCTCTGGCACAGCAGGACGGCCTCTC
AGCCCCGCACGAGCCCGTGGAGETCATGGTATTCCCGEGCCTGCGTCTGAGCCGTGAAGCCTTCCTCACCACGGCCGAATTTGGG
AGCCAGGAGCTCCGGCGGCCCGCCCAGCTGCGGCTGCAGGTGTACCGGCTCCTCAGCACAGCAGGGAGCCCGBAGAACGGCAGCE
AGCCTGAGAGCAGGTGCCCGGACAACAGGACCCAGCTGGCCCCCGCGTGCATGCCAGGGGGACGCTGGTGCCCTGGAGCCAACAT
CTGCTTGCCGCTGGACGCCTCCTGCCACCCCCAGGCCTGCGCCAATGGCTGCACGTCAGGGCCAGGGCTACCCGGGGCCCCCTAT
GCGCTATGGAGAGAGTTGGTCTTCTCCGTTCCCGCEGGGCCCCCCGCGCAGTACTCGGTCACCCTCCACGGCCAGGATGTCCTCA
TGCTCCCTGGTGACCTCGTTGGCTTGCAGCAGGACGCTGGCCCTGGCGCCCTCCTGCACTGCTCGCCGGCTCCCGGCCACCCTAE
TGCCCAGGCCCCGTACCTCTCCGCCAACGCCTCGTCATGGCTGCCCCACT TGCCAGCCCAGCTGGAGGGCACT TGGRCCTGCCCT
GCCTGTGCCCTGCGGCTGCTTGCAGCCACGGAACAGCTCACCGTGCTGCTGGGCT TGAGGCCCAACCCTGGACTGCGGCTGCCTG
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Table 2-3

Table 2-3

GGCGCTATGAGGTCOGGGCAGAGGTGGGCAATGGCGTGTCCAGGCACAACCTCTCCTGCAGCTTTGAGGTGGTCTCCCCAGTGGC
TGGGCTGCGGGTCATCTACCCTGCCCCCCGCGACGGCCGCCTCTACGTGCCCACCAACGGCTCAGCCTTGRTGCTCCAGGTGBAC
TCTGGTGCCAACGCCACGGCCACBGCTCGCTGGCCTGRGGGCAGTGTCAGCGCCCECTTTGAGAATGTCTGCCCTGCCCTGRTRG
CCACCTTCGTGCGCGACTGCCCCTAGGAGACCAACGATACCCTGTTCTCAGTGGTAGCACTGCCGTGGCTCAGTGAGGGGGAGCA
CGTGGTGGACGTGGTGGTGGAAAACAGCGCCAGCCGGGCCAAGCTCAGCCTGCGGRTGACGGCGGAGGAGCCCATCTGTGRCCTC
CGCGCCACGCCCAGCCCCGAGGCCCATGTACTGCAGGGAGTCCTAGTGAGGTACAGCCCCGTGGTGGAGGCCGGCTCGGACATGE
TCTTCCGGTGGAGCATCAACGACAAGCAGTCCCTGACCTTCCAGAACGTGGTCTTGAATGTCATTTATCAGAGCGCGGCGGTCTT
GAAGCTCTCACTGACGGCCTCCAACCAGGTGAGCAACGTCACCGTGAACTAGAAGGTAACCGTGGAGCGGATGAACAGGATGCAG
GGTCTGCAGGTCTCCACAGTGCCGGCCGTGCTGTCCCCCAATGCCACGCTAGCAGTGACGGCGGGCATGCTGGTGGACTCGGCCG
TGGAGGTGGCCTTCCTGTGRACCTTTGGGGATGGGGAGCAGGCCCTCCACCAGTTCCAGCCTCCGTAGAACGAGTCCTTCCCRGT
TCCAGACCCCTCGGTGGCCCAGGTGCTGGTGGAGCACAATGTCATGCACACCTACGCTGCCCCAGGTGAGTACCTCCTGACCATG
CTGGCATCTAATGCCTTCGAGAACCTGACGCAGCAGGTGCCTGTGAGCGTGCAOGCCTCCCTGCCCTCCATGGCTGTGGGTGTGA
GTGACGGCGTCOTGGTGGCCGRCCGGCCCATCACCTTCTAGCCGCACCCGCTGCCCTCGCCTGGGGGTGTTCTTTACACGTGGGA
CTTCGGGGACGGCTCCCCTGTCCTGACCCAGAGCCAGCCGGCTGCCAACCACACCTATGCCTCGAGGGGCACCTACCACGTGCAGC
CTGGAGGTCAACAACACGGTGAGCGGTGCGGCGGCCCAGGCGGATGTGCGCGTCTTTGAGGAGCTCCGCGGACTCAGCGTGGACA
TGAGGCTGGCCGTGGAGCAGGGCGCCCCCGTGGTGGTCAGCGCCGOGGTGCAGACGGGCGACAACATCACGTAGACCTTCGACAT
GGGGGAGGGCACCGTGCTGTCGGGCOCGGAGGCAACAGTGGAGCATGTGTACCTGCGGGCACAGAACTGCACAGTGACCGTGGRT
GCGGCCAGCCCCGOCGGCCACCTGGCCCGGAGCCTGCACGTGCTGGTCTTCGTCCTGGAGGTGCTGCGCGTTGAACCCGCCRCCT
GCATCCCCACGCAGCCTGACGCGCGECTGACGGCCTACGTCACCGGGAACCCGRCCCACTACCTCTTCGACTGGACCTTCGGGGA
TGGCTCCTCCAACACGACCGTGCGGGGGTGCCCGACGGTGACACAGAACT TCACGCGGAGCGGCACGTTCCCCCTGGCGCTRAGTE
CTGTCCAGCCGCGTGAACAGGGCGCATTACTTCACCAGCATCTGCGTGGAGCCAGAGGTGGGCAACGTCACCCTGCAGCCAGAGA
GGCAGTTTGTGCAGCTCGGGGACGAGGCCTGACTGGTGGCATGTGCCTGGCCCCCGTTCCCCTACCGCTACACCTGRGACTTTGE
CACCGAGGAAGCCGCGCCCACCCGTGCCAGGGECCCTGAGGTGACGTTCATCTACCGAGACCCAGGCTCCTATCTTGTGACAGTC
AGCGCGTCCAACAACATCTCTGCTGCCAATGACTCAGCCCTGGTGGAGGTGCAGGAGCCCGTGCTGGTCACCAGCATCAAGGTCA
ATGGCTCCCTTGGGCTGGAGCTGCAGCAGCCGTACCTGTTCTCTGCTGTGGGCCGTGRGCGCCCCGCCAGCTACCTGTGGGATCT
GGGGGACGGTGGGTGGCTCGAGGGTCCGGAGGTCACCCACGCT TACAACAGCACAGGTGACTTCACCGTTAGGGTGGCCGGCTGE
AATGAGGTGAGCCGCAGCGAGGCCTGGCTCAATGTGACGGTGAAGCGGCGCGTGCGGGGECTCGTCGTCAATGCAAGCCGCACGS
TGGTGCCCCTGAATGRGAGCGTGAGCT TCAGCACGTCGCTGGAGGCCGGCAGTGATATGCACTATTCCTGGATGCTCTGTGACCS
CTGCACGCCCATCCCTGGGGGTCCTACCATCTCTTACACCTTCCGCTCCGTGGGCACCTTCAATATCATCGTCACGGCTGAGAAC
GAGGTGGGCTCCGCCCAGGACAGCATCTTCGTCTATGTCCTGCAGCTCATAGAGGGGCTGCAGGTGGTGGBCGGTGGCCGOTACT
TGCGCACCAACCACACGGTACAGCTGCAGGCCGTGGTTAGGGATGGCACCAACGTCTCCTACAGCTGGACTGCCTGGAGGGACAG
GGGGCCGGCCCTGGCCGGCAGCGGCAAAGGCTTCTCGCTCAGCGTGCTCGAGGCCGGCACCTACCATGTGCAGCTGCGGGCCACC
AACATGCTGGGCAGCGCCTGGGCCGACTGCACCATGGACT TCGTGGAGCCTGTGGGGTGGCTGATGGTGGCCGCCTCCCCRAACE
CAGCTGCCGTCAACACAAGCGTCACCCTCAGTGCCGAGCTGGCTGGTGGCAGTGGTGTCGTATACACTTGGTCCTTGGAGGAGGG
GCTGAGCTGGGAGACCTCCGAGCCATTTACCACCCATAGCTTCCCCACACCCGGCCTGCACTTGGTCACCATGACGGCAGGGAAC
CCGCTGGGCTCAGCCAACGCCACCGTGGAAGTGGATGTGCAGGTGCCTGTGAGTGGCCTCAGCATCAGGGCCAGCGAGCCCGGAG
GCAGCTTCGTGGCGGCCGGRTCCTCTGTGCCCTTTTGGGGGCAGCTGGCCACGGGCACCAATGTGAGCTGATGCTGGGCTGTGCC
CGGCGGCAGCAGCAAGGGTGGCCCTCATGTCACCATGGTCTTCCCGGATGCTGGCACCTTCTCCATCCGGCTCAATGCCTCCAAC
GCAGTCAGCTGGGTCTCAGCCAGGTAGAACCTCACGGCGGAGGAGCCCATCGTGGGCCTGRTGCTGTGGGCCAGCAGCAAGGTGEG
TGGCGCCCGGGCAGCTGGTCCATTTTCAGATCCTGCTGGCTGCCGGCTCAGCTGTCACCTTCCGCCTGCAGGTCRGCGGGGCCAA
CCGCGAGGTGCTCCCCGAGCCCCRTTTCTCCCACAGCTTCCCCCGCGTCGGAGACCACGTGGTGAGCGTGCGGGGCAAAAACCAC
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Table 2-4

Table 2-4

GTGAGCTGGGCCCAGGCGCAGGTGCGCATCGTGGTGCTGGAGGCCGTGAGTGGGCTGCAGGTGCCCAACTGCTGCGAGCCTGGCA
TCGCCACGGGCACTGAGAGGAAGTTCACAGGCCGCGTGCAGCGCGGCTCTGAAGTCGCCTACGCCTGGTACTTCTCGCTGCAGAA
GGTCCAGGGCGAGTCGCTGGTCATCCTATCGBGCCGCGACGTCACCTACACGCCCGTGRCCGCGGGRCTRTTGGAGATCCAGGTG
CGCGCCTTCAACGCCCTGGGCAGTGAGAACCGCACGCTGGTGGTGAAGGT TCAGGACGCCGTCCAGTATGTGGCCCTGCAGAGCE
GCCCCTGCTTCACCAACCGCTCGGCGCAGTTTGAGGCCGCCACCAGCCCCAGGCCCCGRCGTGTGGCCTAGCAGTGGRACTTTGE
GGATGGGTCGCCAGGGCAGGACACAGATGAGCCCAGGGCCGAGCACTCCTACCTGAGGCCTGGGGACTACCGCGTGCAGGTGAAC
GCCTCCAACGTGGTGAGCTTGTTCGTGGCGCAGGCCACGGTGACCGTCCAGGTGCTGGCCTGCCGGGAGCCGGAGGTGRACGTGE
TCCTGGCCOTGCAGGTGCTGATGCGGCGATCACAGCGCAACTACT TGGAGGCCCAGGT TGACCTGCGCGACTGCGTCACCTACCA
GACTGAGTACCGCTGGGAGGTGTATCGGAGCGCCAGCTGCCAGCGGCCGGGGCGCCCAGCGCATGTGRCCCTGCCCGGCRTRGAC
GTGAGCCGGCCTCRGCTGATGCTGCCGCEGCTRGCGCTGCCTGTGRGGCACTACTGCTTTGTGTTTGTCRTGTCATTTGGGGACA
CGCCACTGACACAGAGCATCCAGGCCAATGTGACGGTGGGCCCCGAGCGCCTGRTGCCCATCGATTGAGGGTGGCTCATACCGCAT
GTGGTCAGACACACGGGACCTGGTGGTGGATGGGAGCGAGTCCTACGACCCCAACCTGGAGGACGGCGACCAGACGCCGCTCAGT
TTCCACTGGGCCTGTGTGGCTTCGACACAGAGGGAGGCTGGCGGGTGTGCGCTGAACTTTGGGCCCCGCGGBAGCAGCACGGTCA
CCATTCCACGGGAGCGGCTGGCGGCTGGCGTGGAGTACACCTTCAGCCTGACCGTGTGGAAGGCCGGCOGCAAGGAGGAGGCCAC
GAACGAGACGGTGGTGATCCGGAGTGGCCGGGTGCCCATTGTGTCCTTGGAGTGTGTGTCCTGCAAGGCACAGGCCGTGTACGAA
GTGAGCCGCAGCTCCTACGTGTACTTGGAGGGCCGCTGCCTCAATTGCAGCAGCGGCTCCAAGCGAGGGCGGTGGGCTGCACGTA
CGTTCAGCAAGAAGACGCTGGTGCTGGATGAGACCACCACATCCACGGGCAGTGCAGGCATGCGACTGGTGCTGCGGCRGRRCET
GCTGCGGGACGGCGAGGGATACACCTTCACGCTCACGGTGCTGGGCCGCTCTGGCGAGGAGGAGGGCTGCGCCTCCATCCGCCTG
TGCCCCAACCGCCCGCCGCTGGGGGGCTCTTGCCGCCTCTTCCCACTGGRCGCTGTGCACGCCCTCACCACCAAGGTGCACTTCG
AATGCACGGGCTGGCATGACGCGGAGGATGCTGGCGCCCCACTGGTGTACGCCCTGCTACTGCGGCGCTATCACCAGGGCCACTG
CGAGGAGTTCTGTGTGTACAAGGGCAGCCTCTCCAGCTACGGAGCCGTGCTGCCCCCGGGTTTCAGGCCACACTTCGAGGTGGGC
CTGGCCGTGGTGGTGCAGGACCAGCTGGGAGCCGCTGTGGTCGCCCTCAACAGGTCTTTGGCCATCACCGTCCCAGAGCTCAACG
GCAGCGCAACGGGGCTCACAGTCTGGCTGCACGGGCTCAGCGCTAGTGTGCTCCCAGGGCTGCTGCGGCAGGCCGATCCCCAGCA
CGTCATCGAGTACTCGTTGGCCCTGGTCACCGTGCTGAACGAGTACGAGCGGGCCCTGGACGTGGCGGCAGAGCCCAAGCACGAG
CGGCAGCACCGAGCCCAGATACGCAAGAACATCACGGAGACTCTGGTGTCCCTGAGGGTCCACAGTGTGGATGACATCCAGCAGA
TCGCTGCTGCGCTGGCCCAGTGCATGGGGCCCAGCAGGGAGCTCGTATGCCGCTCGTGCCTGAAGCAGACGCTGCACAAGCTGGA
GGCCATGATGCTCATCCTGCAGGCAGAGAGCACCGCGGGCACCGTGACGCCCACGCGCCATCGBAGACAGCATCCTCAACATCACA
GGAGACCTCATCCAGCTGGCCAGCTCGGACGTGCGGGCACCAGAGCCCTCAGAGCTGGGAGCCGAGTCACCATCTCGBATGRTGE
CGTCCCAGGCCTACAACCTGACCTCTGCCCTCATGCGCATCCTCATGCGCTCCCGCGTGCTCAACGAGGAGCCCCTGACGCTGRE
GGGCGAGGAGATCGTGGCCCAGGGCAAGCGCTCGGACCCGCGEAGCCTGCTGTGCTATGGCGGCGCCCCAGGGCCTGGCTGOCAC
TTCTCCATCCGCGAGECT TTCAGCGGGGCCCTGGCCAACCTCAGTGACGTGGTGCAGCTCATCTTTCTGGTGGACTCCAATCCCT
TTCCCTTTGGCTATATCAGCAACTACACCGTCTCCACCAAGGTGGCCTCGATGGCATTCCAGACACAGGCCGGCGCCCAGATSCC
CATCGAGCGGCTGGCCTCAGAGCGCGCCATCACCGTGAAGGTGCCCAACAACTCGGACTGGGCTGCCCGBAGCCACCGEAGCTCC
GCCAACTCCGCCAACTCCGTTGTGGTCCAGCCCCAGGCCTCCGTCGGTGCTGTGATCACCCTGGACAGCAGCAACCCTGCAGECE
GGCTGCATCTGCAGCTCAACTATACGCTGCTGGACGGGCAGTACCTGTCTGAGGAAGCTGAGCCCTAGCTGGCAGTCTACCTACA
CTCGGAGCCCCGGCCCAATGAGCACAACTGCTCGGCTAGCAGGAGGATCCGCCCAGAGT CACTCCAGGGTGCTGACCACCRGCCC
TACACCTTCTTCATTTCCCCGGGGAGCAGAGACCCAGCGGGGAGTTACCATCTGAACCTCTCCAGCCACTTCCGCTGRTCGGCGE
TGCAGGTGTCCGTGGGCCTGTACACGTCCGTGTGCCAGTACT TCAGCGAGGAGGACATGGTGTGGCGGACAGAGGGGCTGCTGCC
GCTGGAGGAGAGCTCGCCCCGCCAGGGCGTCTGCCTCACCCGCCACCTCACCGCCTTCGGCGCCAGCCTCTTCGTGCCOCCAAGG
CATGTCCGCTTTGTGTTTCCTGAGCGGACAGCGGATGTAAACTACATCGTCATGCTGACATGTGCTGTGTGCCTGGTGACCTACA
TGGTCATGGCCGGCATCCTGCACAAGCTGGACCAGTTGGATGCCAGCCGGGGCCGCGCCATCCCTTTCTGTGGGCAGCGGGGCCG
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Table 2-5

Table 2-5

CTTCAAGTACGAGATCCTCGTCAAGACAGGCTGGGGCCGGGGCTCAGGTACCAGGGCCCACGTGGGCATCATGCTGTATGGGRTS
GACAGCCGGAGCGGCCACCGGCACCTGGACGGCGACAGAGCCT TCCACCGCAACAGCCTGBACATCTTCCGBATCGCCACCCCRE
ACAGCCTGGGTAGCGTGTGGAAGATCCGAGTGTGGCACGACAACAAAGGGCTCAGCCCTGCCTGGTTCCTGCAGCACGTCATCGT
CAGGGACCTGCAGACGGCACGCAGCGCCTTCTTCCTGGTCAATGACTGGCTTTCGGTGGAGACGGAGGCCAACGBGGGCCTGETE
GAGAAGGAGGTGCTGGCCGCGAGCGACGCAGCCCTTTTGCGCTTCCGGCGCCTGCTRGTGGCTGAGCTGCAGCGTGGCTTCTTTE
AGAAGCACATCTGGCTCTCCATATGGGACCGGCCGCCTCGTAGCCGT TTCACTGGCATCCAGAGGGCCACCTGCTGCGTTCTCCT
CATCTGCCTCTTCCTGGGCGCCAACGCCGTGTGGTACGGGGCTGTTGGCGACTCTGCCTACAGCACGGGECATGTGTCCAGGCTE
AGCCCGCTGAGCGTCGACACAGTCGCTGTTGGCCTGGTGTCCAGCGTGGTTGTCTATCCCGTCTACCTGGCCATCCTTTTTCTCT
TCCGGATGTCCCGGAGCAAGGTGGCTGGGAGCCCGAGCGCCACACCTGCOGGGCAGCAGGTGCTGGACATGGACAGCTGCCTGGA
CTGGTCCGTGCTGGACAGCTCCTTCCTCACGTTCTCAGGCCTCCACGCTGAGCAGGCCTTTGTTGGACAGATGAAGAGTGACTTE
TTTCTGGATGATTGTAAGAGTCTGGTGTGCTGGCCCTCCGGCGAGGGAACGCTCAGTTGGCCGGACCTGCTCAGTGACCCGTCCA
TTGTGGGTAGCAATCTGCGGCAGCTGGCACGGGGCCAGGCGGGCCATGGGCTGGGCCCAGAGGAGGACGGCTTCTCCCTGGCCAG
GCGCTACTCGCGTGGCAAATCCTTCTCAGCATCAGATGAAGACCTGATCCAGCAGGTCCTTGCCGAGGGGGTCAGCAGCCCAGCC
CCTACCCAAGACACCCACATGGAAACGGACCTGCTCAGGAGCCTGTCCAGCACTCCTGGGGAGAAGACAGAGACGCTGRCGCTGE
AGAGGCTGGGGGAGCTGGGGCCACCCAGGCCAGGCCTGAACTGGGAACAGCCCCAGGCAGCGAGGCTGTCCAGGACAGGACTRGT
GGAGGGTCTGCGGAAGCGCCTGCTGCCGGCCTGGTGTGCCTCCCTGGCCCACGGGCTCAGCCTGCTGCTGBTGGCTGTGGCTGTG
GCTGTCTCAGGGTGGETGRGTGCGAGCT TCCCCCCRAGCATGAGTGTTGCGTGGCTCCTGTCCAGCAGCGCCAGCTTCCTRGCCT
CATTCCTCGGCTGGGAGCCACTGAAGGTGTTGCTGGAAGCCGTGTACTTCTCACTGATGGCCAAGCGGCTGCACCCGGATGAAGA
TGACACCCTGGTAGAGAGCCCGGCTGTGACGCCTGTGAGCGCACGTGTGCCCCGCGTACGGCCACCCCACGGCTTTGCACTCTTC
GTGGCCAAGGAAGAAGCCCGCAAGGTCAAGAGGCTACATGGCATGCTGCGGAGCCTCCTGGTGTACATGCTTTTTCTGCTGRTGA
CCCTGCTGGCCAGCTATGGGGATGCCTCATGCCATGGGCACGCGTACCGTCTGCAAAGCGCCATCAAGCAGGAGCTGCACAGCCG
GGCCTTCCTGGCCATCACGCGGTCTGAGGAGCTCTGGCCATGGATGGCCCACGTGCTGCTGCCCTAGRTCCACGGGAACCAGTCC
AGCCCAGAGCTGGGGCCCCCACGGCTGCGGCAGGTGCGGCTGCAGGAAGCACTCTACCCAGACCCTCCCAGCCCCAGGGTCCACA
CGTGCTCGGCCGCAGGAGGCTTCAGCACCAGCGATTACGACGTTGGCTGGGAGAGTCCTCACAATGGCTCGGGGACGTGGGCCTA
TTCAGCGCCGGATCTGCTGGGGGCATGGTCCTGGGGCTCCTGTGCCATGTATGACAGCGGGGGCTACGTGCAGGAGCTGGGCCTE
AGCCTGGAGGAGAGCCGCGACCGGCTGCGCTTCCTGCAGCTGCACAACTGGCTGGACAACAGGAGCCGCGCTGTGTTCCTGBAGC
TCACGCGCTACAGCCCGGGCGTGGGGCTGCACGCCGCCGTCACGCTGCACCTCGAGT TCCCRGCGGCCGGCCECGCCCTRGCCAE
GCTCAGCGTCCGGCCCTTTGCGCTGCGCCGCCTCAGCGCGGGCCTCTCGCTGCCTCTGCTCACCTCRRTATGCCTGCTGCTRTTC
GCCGTGCACTTCGCCGTGGCCGAGGCCCGTACT TGGCACAGGGAAGGGCGCTGGCGCGTGCTGCAGCTCRGAGCCTGGGCGCGERT
GGCTGCTGGTGGCGCTGACGRCGGCCACGGCACTGGTACGCCTCECCCAGCTGEETGCCECTGACCGCCAGTGGACCCGTTTCGT
GCGCGGCCGCCCGCGCCGCTTCACTAGCT TCGACCAGGTGGCGCAGCTGAGCTCCRCAGBCCCGTGGCCTGGCGGCCTCGETRLTE
TTCCTGCTTTTGGTCAAGGCTGCCCAGCAGCTACGCTTCGTGCGCCAGTGGTCCGTCTTTGGCAAGACATTATGCCGAGCTCTGE
CAGAGCTCCTGGGGGTCACCTTGGROCTGGTGATGCTCGGGATAGCCTACGCCCAGCTGGCCATCCTGCTCGTATCTTCCTGTGT
GGACTCCCTCTGBAGCGTGGCCCAGGCCCTGTTGATGCTGTGCCCTGGGACTGGGCTCTCTACCCTGTGTCCTGCCGAGTOCTGE
CACCTGTCACGCCTGCTGTGTGTGGGGCTCTGGGCACTGCGGCTGTGGGGCGCCCTACGGCTGGGGGCTGTTATTCTCCGCTGRE
GCTACCACGCCTTGCGTGGAGAGCTGTACCGGCCGGCCTGGGAGCCCCAGGACTACGAGATGGTGGAGTTGTTCCTGCGCAGGCT
GCGCCTCTGGATGGGCCTCAGCAAGGTCAAGGAGTTCCGCCACAAAGTCCGCTTTGAAGGGATGGAGCCGCTGCCCTCTCGETCC
TCCAGGGGCTCCAAGGTATCCCCGGATGTGCCCCCACCCAGCGCTGGCTCCGATGCCTCGCACCCCTCCACCTCCTCCAGCCAGE
TGGATGGGCTGAGCGTGAGCCTGGGCCGGCTGGGGACAAGGTGTGAGCCTGAGCCCTCCCGCCTCCAAGCCGTGTTCGAGGCCCT
GCTCACCCAGTTTGACCGACTCAACCAGGCCACAGAGGACGTCTACCAGCTGGAGCAGCAGCTGCACAGCCTGCAAGGCCGCAGG
AGGAGCCGGGCGCCCGCCGRATCTTCCCGTGGCCCATCCCCGGGCCTGCGGCCAGCACTGCCCAGCCGCCTTGCCCAGGOCAGTC
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Table 2-6

Table 2-6

GGGGTGTGGACCTGGCCACTGGCGCCAGCAGGACACCCCTTCGGGCCAAGAACAAGGTCCACCCCAGCAGCACTTAA

SEQ ID NO: 3: At positions 4102 to 4303 of SEQ ID NO: 1

GAVILRWRYHALRGELYRPAWEPQDYEMVELFLRRLRLWHGL SKVKEFRHKVRFEGMEPLPSRSSRGSKVSPDVPPPSAGSDASH
PSTSSSGLDGLSYSLGRLGTRCEPEPSRLQAVFEALLTQFDRLNQATEDVYGLEQQLHSLQGRRSSRAPAGSSRGPSPGLRPALP
SRLARASRGVDLATGPSRTPLRAKNKVHPSST

SEQ ID NO: 4: At positions 12304 to 12909 of SEQ ID NO: 2

GGGGCTGTTATTCTCCGCTGGCGCTACCACGCCTTGCGTGGAGAGCTGTACCGGCCGGCCTGAGAGCCCCAGGACTACGAGATGE
TGGAGTTGTTCCTGCGCAGGCTGCGCCTCTGGATGGACCTCAGCAAGGTCAAGGAGTTCCGCCACAAAGTCCGCT TTGAAGGGAT
GGAGCCGCTGCCCTCTCGCTCCTCCAGGGGCTCCAAGGTATCCCCGGATGTGCCCGCACCCAGCGCTGGCTCCGATGCCTCGCAC
CCCTCCACCTCCTCCAGCCAGCTGGATGBGCTGAGCGTGAGCCTGGGCCGGCTGGGGACAAGGTGTGAGCCTGAGCCCTCCCREE
TCCAAGCCGTGTTCGAGGCCCTGCTGACCCAGTTTGACCGACTCAAGCAGGCCAGAGAGGACGTCTACCAGCTGGAGCAGCAGCT
GCAGAGCCTGCAAGGCCGCAGGAGCAGCCGGGCGCCCGCCGGATCTTCCCGTGGCCCATCCCCAGGCCTACGGCCAGCACTRCCE
AGCCGCCTTGCCCGGGCCAGTCGGGGTGTGGACCTGGCCACTGGCCCCAGCAGGACACCCCTTCGGGCCAAGAACAAGGTCCACC
CCAGCAGCACT

SEQ ID NO: 5: CTF

MTAFGASLFVPPSHVRFVFPEPTADYNY [ VMLTCAVCLVTYMVMAAILHKLDQLDASRGRA PFCGORGRFKYE ILVKTGWGRGS
GTTAHVGIMLYGVDSRSGHRHLDGDRAFHRNSLD IFRIATPHSLGSVWKTRVWHDNKGL SPAWFLQHYV IVRDLQTARSAFFLYND
WLSVETEANGGLVEKEVLAASDAALLRFRRLLVAELQRGFFDKHIWLS IWDRPPRSRFTRIQRATCCVLL ICLFLGANAVIWYGAV
GDSAYSTGHVSRLSPLSVDTVAVGLYSSVVVYPVYLAILFLFRMSRSKVAGSPSPTPAGQQVLD IDSCLDSSVLDSSFLTFSGLH
AEQAFVGOMKSDLFLDDSKSLVCWPSGEGTLSWPDLLSDPSTVGSNLRQLARGQAGHGL GPEEDGFSLASPYSPAKSFSASDEDL
1QQVLAEGVSSPAPTQDTHMETDLLSSLSSTPGEKTETLALQRLGEL GPPSPGLNWEQPQAARLSRTGLVEGLRKRLLPAWCASL
AHGLSLLLVAVAVAVSGWVGASFPPGVSVAWLL SSSASFLASFLGWEPLKVLLEALYFSLVAKRLHPDEDDTLVESPAVTPVSAR
VPRVRPPHGFALFLAKEEARKVKRLHGMLRSLLVYMLFLLVTLLASYGDASCHGHAYRLQSAIKQEL HSRAFLAI TRSEELWPWH
AHVLLPYVHGNQSSPEL GPPRLRGVRLOEALYPDPPGPRVHTGSAAGGF STSDYDVGWESPHNGSGTWAYSAPDLLGANSWGSCA
VYDSGGYVQELGLSLEESRDRLRFLQLHNWLDNRSRAVFLELTRYSPAVGLHAAVTLRLEFPAAGRALAALSVRPFALRRLSAGL
SLPLLTSVCLLLFAVHFAVAEARTWHREGRWRVLRLGAWARWLLVALTAATALVRLAQLGAADROWTRFVRGRPRRF TSFDQVAQ
LSSAARGLAASLLFLLLVKAAQQLRFVRAWSVFGKTLCRALPELLGVTLGLVVLGYAYAQLAILLVSSCVDSLWSVAGALLVLCP
GTGLSTLCPAESWHLSPLLCVGLWALRLWGALRLGAV [LRWRYHALRGEL YRPAWEPQDYEMVEL FLRRLRLWMGL SKVKEFRHK
VRFEGMEPLPSRSSRGSKVSPDYPPPSAGSDASHPSTSSSULDGLSVSLGRLGTRCEPEPSRLGAVFEALL TQFDRLNQATEDVY
QLEQQLHSLOGRRSSRAPAGSSRGPSPGLRPALPSRLARASRGVDLATGPSRTPLRAKNKVHPSST

SEQ 1D NG: 6: CTF

ATGACGGCGTTCGGCGGCAGCCTCTTCGTGOCCCCAAGGCATETCCGCTTTGTGTTTCCTGAGCCGACAGCGGATGTAAACTACA
TCGTCATGCTGACATGTGCTGTGTGCCTGGTGACCTACATGGTCATGGCCGCCATCGTGCACAAGCTGGACCAGTTGGATGCCAG
GCGGGGCCGCGCCATCCCTTTCTGTGGGCAGCGGGGCCGCTTCAAGTACGAGATCCTCGTCAAGACAGGCTGGBGCCGGGGCTCA
GGTACCACGGCCCACGTGGGCATCATGCTGTATGGGGTGGACAGCCGGAGCGGGCACCGGCACCTGGACGGCGACAGAGCGTTCC
ACCGGAACAGCCTGGACATCTTCCGGATCGCCACCCCGCACAGCCTGGGTAGCGTGTGGAAGATCCGAGTGTGGCACGACAACAA
AGGGCTCAGCCCTGCCTGGTTCCTGCAGCACGTCATCGTCAGGGACCTGCAGAGGGCACGCAGCGCCTTCTTCCTGGTCAATGAC
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Table 2-7

TGGCTTTCGGTGGAGACGGAGGCCAACGGGGGCCTGGTGGAGAAGGAGGTGCTGGCCGCGAGEGACGCAGGCCTTTTGCRCTTEC
GGCGCCTECTGGTGGCTGAGCTGCAGCGTGGCTTCTTTGACAAGCACATCTGGCTCTCCATATGGGAGCGGCCGCCTCGTAGCCE
TTTGACTCGCATGCAGAGGGCCACCTGCTGCGTTCTCCTCATCTGCCTCTTCCTGGGCGCCAACGCCRTGTGETACGGGRCTGTT
GGCGACTCTGCCTACAGCACGGGGCATRTGTCCAGGCTGAGCCCGCTGAGCGTCGACACAGTCGCTGTTAGCCTRGTGTCCAGCE
TGGTTGTCTATCCOGTCTACCTGGCCATCCTTTTTCTCTTCOGGATGTCCCGGAGCAAGGTGGCTGGGAGCCCGAGCCCCACACE
TGCCGGGCAGCAGGTGCTGGACATCGACAGCTGCCTGGACTCGTCCGTGCTGGACAGCTCCTTCCTCACRTTCTCAGGCCTCCAC
GCTGAGCAGGCCTTTGTTGGACAGATGAAGAGTGACTTGTTTCTGGATGATTCTAAGAGTCTGGTGTGCTGGCCCTCCGRCGAGE
GAACGCTCAGTTGGCCGGACCTGCTCAGTGACCCGTCCATTGTGGGTAGCAATCTGCGGCAGCTGGCACGGGGCCAGGCGGGCCA
TGGGCTGGGCCCAGAGGAGGACGGCT TCTCCCTGGCCAGCCCCTACTCGCCTGCCAAATCCTTCTCAGCATCAGATGAAGACCTG
ATCCAGCAGGTCCTTGCCGAGGGGGTCAGCAGCCCAGCCCCTACCCAAGACACCCAGATGGAAACGGACCTGCTCAGCAGCCTGT
CCAGCACTCCTGGGGAGAAGACAGAGACGCTGGCGCTGCAGAGGCTGGGGGAGCTGGGGCCACCCAGGCCAGGCCTGAAGTAGEA
ACAGCCCCAGGCAGGGAGGCTGTCCAGGACAGGACTGGTGGAGGGTCTGCGGAAGCGCCTGCTGCCGGECTGGTRTGCCTCCCTE
GCCCACGGGCTCAGCCTGCTCCTGGTGGCTGTGGCTGTGGCTGTCTCAGGGTGGGTGGGTGCGAGCTTCCCCCCGRGCATGAGTE
TTGGGTGGCTCCTGTCCAGCAGCGCCAGCTTCCTGGCCTCATTCCTCGGCTGGGAGCCACTGAAGGTCTTGCTGGAAGCCCTGTA
GTTCTCACTGGTGGCCAAGCGGCTGCACCCGGATGAAGATGACACCCTGGTAGAGAGCCCGGCTGTGACGCCTGTGAGCGCACGT
GTGCCCCGCGTACGGCCACCCCACGGCTTTGCACTCT TCCTGGCCAAGGAAGAAGCCCGCAAGGTCAAGAGGCTACATGGCATGE
TGCGGAGCCTCCTGGTGTACATGCTTTTTCTGCTGRTGACCCTGCTGGCCAGCTATGGGGATGCCTCATGCCATGGGCACGCCTA
CCGTCTGCAAAGCGCCATCAAGCAGGAGCTGCACAGCCGGGCCTTCCTGGCCATCACGCGGTCTGAGGAGCTCTGGCCATGGATG
GCCCACGTGCTGCTGCCCTAGGTCCACGGGAACCAGTCCAGCCCAGAGCTGGGGCCCCCACGGCTGCGGCAGGTGCGGCTGCAGG
AAGCACTCTACCCAGACCCTCCCGGCCCCAGGGTCCACACGTGCTCGGCCGCAGGAGGCT TCAGCACCAGCGATTACGACGTTGG
CTGGGAGAGTCCTGACAATGGCTCGGGGACGTGGGCCTATTCAGCGCCGGATCTGCTGGGGECATGGTCCTGGGGCTCCTATGCE
GTGTATGACAGCGGGGGCTACGTGCAGGAGCTGGGCCTGAGCCTGGAGGAGAGCCGCGACCGGCTGCGCTTCCTGCAGCTGCACA
ACTGGCTGGACAACAGGAGCCGCGCTGTGTTOCTGGAGCTCACGCGCTACAGCCCGGCCGTGGGRCTGCACGCCGCCGTCACGCT
GCGCCTCGAGTTCCCGGCGGCCGECCGCACCCTGGCCGCCCTCAGCGTCCGCCCCTTTGCGCTGCGCCGCCTCAGCGCERGCETC
TCGCTGCCTCTGCTCACCTCGGTGTGCCTGCTGCTGTTCGCCATGCACTTCGCCGTGGCCGAGGCCCGTACT TGRCACAGGGAAG
GGCGCTGGCGCGTGCTGCGRCTCGGAGCCTGGGCGCGGTAGCTACTGGTGGCGCTGACGGCGGCCACGGCACTGGTACGCCTCGE
CCAGCTGGGTGCCGCTGACCGCCAGTGGAGCCGTTTCGTGCGCGGCCGCCCGCGCCGCTTCACTAGCTTCGACCAGGTGGCGCAG
CTGAGCTCCGCAGCCCGTGGCCTGGCGGCCTCACTGCTCTTCCTGCTTTTGRTCAAGGCTGCCCAGCAGCTACGCTTCATGCGCE
AGTGGTCCGTCTTTGGCAAGACATTATGCCGAGCTCTGCCAGAGCTCCTGGGGGTCACCTTGGGCCTGGTGGTGCTCGGRGTAGE
CTACGCCCAGCTGGCCATCCTGCTCGTGTCTTCCTGTGTGRACTCCCTCTGGAGCGTGRCCCAGGCCCTATTGATACTGTGCCCT
GGGACTGGGCTCTCTACCCTGTGTCCTGCCGAGTCCTGGCACCTGTCACCCCTGCTGTATGTGGGGCTCTGGGCACTGCGGCTGT
GGGECGCCCTACGGCTGRGGGCTRTTATTCTCCGCTGGCGCTAGCACGCCTTGCGTGGAGAGCTGTACCGGCCAACCTGGGAGCE
GCAGGACTACGAGATGGTGGAGTTGTTCCTGCGCAGGCTGCGCCTCTGGATGGGCCTCAGCAAGGTCAAGGAGTTCCGCCACAAA
GTCCGCTTTGAAGGGATGGAGCCGCTGCCCTCTCGCTCCTCCAGGGGCTCCAAGGTATCCCCGGATGTGCCCCCACCCAGCGLTE
GCTCCGATGCCTCGCACCCCTCCACCTCCTCCAGCCAGCTGGATGGGCTGAGCGTGAGCCTRGGCCGGCTGGGGACAAGRTGTEA
GCCTGAGCCCTCCCGCCTCCAAGCCGTGTTCGAGGCCCTGCTCACCCAGT TTGACCGACTCAACCAGGCCACAGAGGACGTCTAC
CAGCTGGAGCAGCAGCTGCACAGCCTGCAAGGCCGCAGGAGCAGCCGGGCGCCCGCCGGATCTTCCCATGGCCCATCCCCGRGCC
TGCGGCCAGCACTGCCCAGCCGCCTTGCCCGGGCCAGTCGGGGTGTGGACCTGGCCACTGGCCCCAGCAGGACACCCCTTCGGGE
GAAGAACAAGGTCCAGCCCAGCAGCACTTAA

SEQ ID NO: 7: CTT
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Table 2-8

Table 2-8

MGAV ILRWRYHALRGELYRPAWEPQDYEMVELFLRRLRLWMGL SKVKEFRHKVRFEGMEPLPSRSSRGSKVSPDVPPPSAGSDAS
HPSTSSSQLDGLSVSLGRLGTRCEPEPSRLOAVFEALLTAFDRLNGATEDVYQLEQOLHSLQGRRSSRAPAGSSRGPSPGLRPAL
PSRLARASRGVDLATGPSRTPLRAKNKVHPSST

SEQ ID NO: 8: CTT

ATGGGGGCTGTTATTCGTCCGCTGGCGCTACCACGCCT TGCGTGGAGAGCTGTACCGGCCGGCCTGGGAGCCCCAGGACTACGAGA
TGGTGGAGTTGTTCCTGCGCAGGCTGCGCCTCTGGATGGGCCTCAGCAAGGTCAAGGAGT TCCGCCACAAAGTCCGCTTTGAAGG
GATGGAGCCGCTGCCCTCTCACTCOTCCAGGGGCTCCAAGGTATCCCCGGATGTGCCCCCACCCAGCGCTAGCTCCRATGECTCG
GAGCCCTGCAGCTCCTCCAGCCAGCTGGATGGGCTGAGCGTGAGCCTGGGCCGGCTGGGGACAAGGTGTGAGCCTGAGCCCTCCC
GGCTGCAAGCCGTGTTCGAGGCCCTGCTCACCCAGTTTGAGCGACTCAACCAGGCCACAGAGGACGTCTACCAGCTGGAGCAGCA
GCTGCACAGCCTGCAAGGCCGCAGGAGCAGCCGGGCGCCCGCCGGATCTTCCCGTGGCCCATCCCCGGGCCTGCGGCCAGCACTE
CCCAGCCGCGTTGCCCGGGCCAGTCGGGGTGTGGACCTGGCCAGTGGCCCCAGCAGGACACCCCTTCGGGCCAAGAACAAGGTCC
AGCGCAGGAGCAGTTAA

SEQ 1D NO: 9: PC1 (Argl672fs97X)

MPPAAPARLALALGLGLWLGALAGGPGRGCGPCEPPCLCGPAPGAACRVNCSGRGLRTLGPALRIPADATALDVSHNLLRALDVG
LLANLSALAELDISNNKISTLEEGIFANLFNLSE INLSGNPFECDCGLAWLPRWAEEQQVRVVQPEAATCAGPGSLAGQPLLGIP
LLDSGCGEEYVACLPDNSSGTVAAVSFSAAHEGLLQPEACSAFGFSTGQGLAALSEQGWCLCGAAQPSSASFACLSL.CSGPPPPP
APTCRGPTLLQHVFPASPGATLVGPHGPLASGQLAAFHIAAPLPYTATRWDFGDGSAEVDAAGPAASHRYVLPGRYHVTAVLALG
AGSALLGTDVQVEAAPAALELVGPSSVQSDESLDLS 1ONRGGSGLEAAYSIVALGEEPARAVHPLCPSDTE I FPGNGHCYRLVVE
KAAWLOAQEQCQAWAGAALANMVDSPAVQRFLVSRVTRSLDVIIGF STVQGVEVGPAPQGEAF SLESCONWLPGEPHPATAEHCVR
LGPTGWCNTDLCSAPHSYVCEL QPGGPVGDAENLLVGAPSGDLQGPLTPLAQQDGLSAPHEPVEVMVFPGLRLSREAFLTTAEFG
TQELRRPAQLRLGVYRLLSTAGTPENGSEPESRSPDNRTQLAPACMPGGRWCPGAN I CLPLDASCHPQACANGCTSGPGLPGAPY
ALWREFLFSVPAGPPAQYSVTLHGODVLMLPGDLVGLGHDAGPGALLHCSPAPGHPGPRAPYLSANASSWLPHLPAQLEGTWACP
AGALRLLAATEGL TVLLGLRPNPGLRLPGRYEVRAEVGNGVSRHNLSCSFDVVSPVAGLRVIYPAPRDGRLYVPTNGSALVLQVD
SGANATATARWPGGSVSARFENVCPALVATFVPGCPWETNDTLFSVVALPWLSEGEHVVDVVVENSASRANLSLRVTAEEPICGL
RATPSPEARVLOGVLVRYSPVVEAGSDMVFRWT INDKQSLTFONVVFNVIYQSAAVFKLSLTASNHVSNVTVNYNVTVERMNRMQ
GLQVSTVPAVLSPNATLALTAGVLVDSAVEVAFLWTFGDGEQALHQFQPPYNESFPVPDPSVAQVLVEHNVMHTYAAPGEYLLTY
LASNAFENLTQOVPVSVRASLPSYAVGVSDGVLVAGRPVTFYPHPLPSPGGVLY TWDFGDGSPVLTQSQPAANHTYASRGTYHVR
LEVNNTVSGAAAQADVRVFEELRGL SVDMSLAVEQGAPVVVSAAVQTGDNI TWTFDMGDGTVLSGPEATVEHVYLRAGNCTVTVG
AASPAGHLARSLHVLVFVLEVLRVEPAAGIPTQPDARLTAYVTGNPAHYLFDWTFGDGSSNTTVRGCPTVTHNFTRSGTFPLALY
LSSRVNRAHYFTS IGVEPEVGNVTLGPERQFVQLGDEAWLVACAWPPFPYRY TWDFGTEEAAPTRARGPEVTF I YRDPGSYLVTY
TASNNISAANDSALVEVQEPVLYTS IKVNGSLGLELQQPYLFSAVGRGRPASYLWDLGDGGWLEGPEVTHAYNSTGDF TVRVAGH
NEVSRSEAWLNVTVKRRYRGLVVNASRTVVPLNGSVSFSTSLEAGSDVRYSHVLCDRGTPIPGGPTISYTFRSVGTFNI [VTAEN
EVGSAQDSIFVYVLQL IEGLQVVGGGRYFPTNHTVQLQAVVRDGTNVSYSWTAWRDGPGPGRARARLLAHRARGRHLPCAAAGHQ
HAGORLGRLHHGLRGACGVADGGRLPEPSCRQHKRHPQCRAGWWOWCR IHLVL.GGGAELGDLRAIYHP

SEQ 1D NO: 10: PGT (Argl672fs97X)

ATGCCGCCCGOCGCGCCCGCCCGCCTGACACTAGCCCTGRGCCTRGGCCTGTGECTCAGGECECTGGCGGBAGACCCCRGACACE
GCTGCGGGCCCTGGGAGCCCCCCTGGCTCTACGGCCCAGCGCCCGGCGCCGCCTGCCGCGTCAACTGCTCGRGCCGCGAGCTACE
GACGCTCGGTCCCGCGCTGCGCATCCGCCGCGGACGCCACAGCGCTAGACGTCTCCCACAACCTGCTCCGGGCGCTGGACGTTGGE
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Table 2-9

CTCCTGGCGAACCTCTCAGCGCTGGCAGAGCTGGATATAAGCAACAACAAGATTTCTACGTTAGAAGAAGGAATATTTGCTAATT
TATTTAATTTAAGTGAAATAAACCTGAGTGGGAACCCGTTTGAGTGTGACTGTGGCCTGGCGTGGCTGCCGCGATGGGCGGAGGA
GCAGCAGGTGOGGGTGGTGCAGCCCGAGGCAGCCACGTGTGCTGGGCCTGGCTCCCTGGCTGGCCAGCGTCTGCTTGGCATCCCE
TTGOTGGACAGTGGCTGTGGTGAGGAGTATGTCGCCTGCCTCCCTGACAACAGCTCAGGCACCGTGGCAGCAGTGTCCTTTTCAG
CTGCCCACGAAGGCCTGCTTCAGCCAGAGGGCTGCAGCGCCTTCTGCTTCTCCACCGGCCAGGGCGTCGCAGCCCTCTCARAGCA
GGGCTGGTGCCTGTGTGGEGCGGCCCAGCCCTCCAGTGCCTCCTTTGCCTGCCTATCCCTCTGCTCORGCCCCCCGCCACCTCCT
GCCCCCACCTGTAGGGGCCCCACGCTGCTCCAGCACGTCTTCCCTGCCTCCCCAGGGGCCACCCTGGTGGGGCCCCACGGACCTE
TGGCCTCTGGCCAGCTAGCAGCCTTCCACATCGCTGCCCCGCTCCCTGTCACTGGCACACGCTGGGAGT TCGGAGACGGCTCOGE
CGAGGTGGATGCCGCTGGGCCGGCTGCCTCGCATCGCTATGTGCTGCCTGGGCGCTATCACGTGACGGCCGTGCTGGCCCTRARE
GCCGGCTCAGCCCTGCTGGGGACAGACGTGCAGGTGGAAGCGGCACCTGCCGCCCTGGAGCTCGTGTGCOCGTCCTCGGTGCAGA
GTGACGAGAGGCTCGAGCTCAGCATCCAGAACCGCGGTGGTTCAGGCCTGGAGGCCGCCTACAGGATCGTGGCCCTGGGCGAGRA
GCCGGCCCGAGCGGTGCACCCGCTCTGCCCCTCGGACACGGAGATGT TCCCTGGCAACGGGCACTGCTACCGCCTGGTGGTGGAG
AAGGCGGCCTGGCTGCAGGCGCAGGAGCAGTGTCAGGCCTGGACCRGRGCCGCCCTAGCAATGGTGGACAGTCCCGCCGTGCAGE
GCTTCCTGGTCTCCGGGGTCACCAGGAGCCTAGACGTGTGGATCGGCTTCTCGACTGTGCAGGGGGTGBAGGTGGGCCCAGCECC
GCAGGGCGAGGCGTTCAGCCTGGAGAGCTGGCAGAACT GECTGCCCGGGGAGCCAGACCCAGCCACAGCCGAGCACTGCGTCCGE
CTCGGGCCCAGCGGGTGGTGTAACACCGACCTGTGCTCAGCGCCGCACAGCTACGTCTGCGAGCTGCAGCCCGGAGGCCCAGTGE
AGGATGCCGAGAACCTGCTCGTGGGAGCGCCCAGTGGGGACCTGCAGGGACCCCTGAGGCCTCTGGCACAGCAGGACGRCCTCTC
AGCCCCGCACGAGGCCGTGGAGGTCATGGTATTCCCGGGCCTGCGTCTGAGCCGTGAAGCCTTCCTCACCACGGCCGAATTTGGE
AGCCAGGAGCTCCGGCGGCCCGCCCAGCTGCGGCTGCAGGTGTACCGGCTCCTCAGCACAGCAGGGACCCCGRAGAACGGCAGCG
AGCCTGAGAGCAGGTCGCCGGACAAGAGGACCCAGCTGGCCCCCACGTGCATGCCAGGGGGACGCTGGTGCCCTGGAGCCAACAT
GTGCTTGCCGCTGGACGCCTCCTGCCACCCCCAGGCCTGCGCCAATGGCTGCACGTCAGGGCCAGGGCTACCCGGGGCCCCCTAT
GCGCTATGGAGAGAGTTCCTCTTCTCCGTTCCCGCGGGECCCCCCGCGCAGTACTCGGTCACCCTCCACGGCCAGGATGTCCTCA
TGCTCCCTGGTGACCTCGTTGGCTTGCAGCACGACGCTGGCCCTGGCGCCCTCCTGCACTGCTCGGCGGCTCCCGGOCACCCTGRE
TCCCCGGGCCCCGTACCTCTCCGCCAACGCCTCGTCATGGCTGCCCCACT TGCCAGCCCAGCTGGAGGGCACTTGGGCCTGCCCT
GCCTGTGCCOCTGCGBCTGCT TGCAGCCACGGAACAGCTCAGCATGCTGCTGGGCTTGAGGCCCAACCCTGGACTGCGGCTGCCTG
GGCGCTATGAGGTGCGGGCAGAGGTGGGCAATGGCGTGTCCAGGCACAACCTCTCCTGCAGCTTTGACGTGGTCTCCCCAGTRGE
TGGGCTGCGGGTCATCTACCCTGCCCCGCGCGACGGCCGCCTCTACGTGCCCACCAACGGCTCAGCCTTGGTGCTCCAGGTGGAC
TCTGGTGCCAACGCCACGGCCACGGCTCGCTGGCCTGAGGGCAGTGTCAGCGCCCGCT TTGAGAATGTCTGCCCTGCCCTAGTAE
CCACCTTCGTGCCCGGCTGCCCCTGGGAGACCAACGATACCCTGTTCTCAGTGGTAGCACTGCCGTGGCTCAGTGAGGGGGAGCA
CGTGGTGGACGTGGTGGTGGAAAACAGCGCCAGCCGGGCCAACCTCAGCCTGCGGGTGACGGCGGAGGAGCCCATCTGTGGCCTC
GGCGCCACGCCCABCCCGGAGGCGOGTGTACTGCAGGGAGTCOTAGTGAGGTACAGCCCCGTGGTGGAGGCCGGCTCGGACATGE
TCTTCCGGTGGACCATCAACGACAAGCAGTCCCTGACCTTCCAGAACGTGGTCT TCAATGTCATTTATCAGAGCGCGGCGRTCTT
CAAGGTCTCACTGACGGCCTCCAACGAGGTGAGCAACGTCACCGTGAACTACAACGTAACCGTGGAGCGGATGAACAGGATGCAG
GGTCTGCAGGTCTCCACAGTGCCGGCCGTGCTGTCCCCCAATGCCACGCTAGCACTGACGGCGGGOGTGCTGGTGRACTCGGCCE
TGGAGGTGGCCTTCCTGTGGACCTTTGGGGATGGGGAGCAGGCCCTCCACCAGT TCCAGCCTCCGTACAACGAGTCCTTCCCGRT
TGCAGACCCCTCGGTAGCCCAGGTGCTGGTGGAGCACAATGTCATGCACACCTACGCTGCCCCAGGTGAGTACCTCCTGACCGTG
CTGGCATCTAATGCCTTCGAGAACCTGACGCAGCAGGTGCCTGTGAGCGTGCGCGCCTCCCTGCCCTCCGTGACTGTGGATATGA
GTGACGGCGTCCTGGTGGCCGGCCGGCCCGTCACCTTCTACCCGCACCCGCTGCCCTCGCCTGRGRGTRTTCTTTACACGTGGGA
CTTCGGGGACGGCTCCCCTGTCCTGACCCAGAGCCAGCCGGCTGCCAACCACACCTATGCCTCGAGGGGCACCTACCACGTACAE
CTGGAGGTCAACAACACGGTGAGCGGTGCGGCGGCCCAGGCGGATGTGCGCGTCTTTGAGGAGCTCCGCGGACTCAGCGTGGACA
TGAGCCTGGCCGTGGAGCAGGGCGCCCCCATAGTGGTCAGCGCCGCGGTGCAGACGGGCGACAACATCACGTGGACCTTCGACAT
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GGGGGACGGCACCGTGCTGTCGGGCCCGGAGGCAACAGTGGAGCATGTGTACCTGCGGGCACAGAACTGCACAGTGACCGTGGRT
GCGGCCAGCCCGGCCGGCCACCTGGCCCGGAGCCTGCACGTACTGGTCTTCGTCGTGGAGGTGCTGCGCGTTGAACCCGCCGCCT
GCATCCCCACGCAGCCTGACGCGCGGCTCACGGCOTACGTCACCGGGAACCCGGCCCACTACCTCTTCGACTGGACCTTCGGGGA
TGGCTCCTGCAACAGGACCGTGCGGGGGTGCCCGACGGTGACACACAACT TCACGCGGAGCGGCACGTTCCCCCTGGCGCTGATE
CTGTCCAGCCGGGTGAACAGGGCGCATTACTTCACCAGCATCTGCGTGGAGCCAGAGGTGGGCAACGTCACCCTGCAGCCAGAGA
GGCAGTTTGTGCAGCTCGGGGACGAGGCCTGGCTGGTGGCATATGCCTGGCCCCCATTCCCCTACCGCTACAGCTGGGACTTTGE
CAGGGAGGAAGCCGCCCCCACCCGTGCCAGGGGCCCTGAGGTGACGTTCATCTACCGAGACCCAGGCTCCTATCTTATGACAGTC
AGCGCGTCCAACAACATCTCTGCTGCCAATGACTCAGCCCTGGTGGAGGTGCAGGAGCCCGTGCTGGTCACCAGCATCAAGGTCA
ATGGCTCCCTTGGGGTGGAGCTGCAGCAGCCGTACCTGTTCTCTGCTGTGGGCCGTGGGCGCCCCGCCAGCTACCTGTGGRATCT
GGGGGACGGTGGGTGGCTCGAGGGTCCGGAGGTCACCCACGCTTACAACAGCACAGGTGACTTCACCGTTAGGGTGGCCGGCTGE
AATGAGGTGAGCCGCAGCGAGGCCTGGCTCAATGTGACGGTGAAGCGGCGCGTGCGGGGGCTCATCGTCAATGCAAGCCGCACGE
TGGTGCCCCTGAATGGGAGCGTGAGCTTCAGCACGTCGCTGGAGBCCGGCAGTGATGTGCGCTATTCCTGRGTGCTCTATGACSH
CTGCACGCCCATCCCTGGGGGTCCTACCATCTCTTACACCTTCCGCTCCGTGGGCACCTTCAATATCATCGTCACGGCTGAGAAC
GAGGTGGGCTCCGCCCAGGACAGCATCTTCGTCTATGTCCTGCAGCTCATAGAGGGGCTGCAGGTGGTGGGCGATGGCCGCTACT
TCCOGACCAACGAGAGGGTACAGGTGCAGGCCGTGGTTAGGGATGGCACCAACGTCTCCTACAGCTGGAGTGCCTGRAGGGACGE |
GCCCGGCCCTGGCOGGCAGCGGCAAAGGGTTCTCGCTCACCGTGCTCGAGGCCGGCACCTACCATGTGCAGCTGCGGGCCACCAA
CATGCTGGGCAGCGCCTGGGCCGACTGCAGCATGGACTTCATGGAGCCTATGRGATGGCTGATGGTGGCCGCCTCCCCGAACCTA
GCTGCCGTCAACAGAAGCGTCACCCTCAGTGCCGAGCTGGCTGGTGGCAGTGGTGTCGTATACACTTGGTCCTTGGAGGAGGGGL
TGAGCTGGGAGACCTCCGAGCCATTTACCACCCATAGCTTCCCCACACCCGGCCTGCACT TGGTCACCATGACGGCAGGGAACCE
GCTGGGCTCAGCCAACGCCACCGTGGAAGTGGATGTGCAGGTGCCTGTGAGTGGCCTCAGCATCAGGGCCAGCGAGCCCGGAGGE
AGCTTCGTGGCGGGCGGGTCCTCTGTGCCCTTTTGGGGGCAGCTGGCCACGGGCACCAATGTGAGCTGGTGCTGGGCTATGCCCE
GCGGCAGCAGCAAGCGTGGCCCTCATGTGACCATGGTCTTCCCGGATGCTGGCACCTTCTCCATCCGGCTCAATGCCTCCAACGL
AGTCAGCTGGGTCTCAGCCAGGTACAACGTCACGGCGGAGGAGCCCATCGTGGGCCTGGTGCTGTGGGCCAGCAGCAAGGTGRTE
GCGCCCGGGCAGCTGGTCCATTTTCAGATCCTGCTGGCTGCCGGCTCAGCTGTCACCTTCCGCCTGCAGGTCGGCGGGACCAACE
CGGAGGTGCTCCCCGGGCCCOGTTTCTCCCACAGCTTCCCCCGCRTCGGAGACCACGTGGTGAGCGTGCGGGGCAAAAACCACET
GAGCTGGGCGCAGGCGCAGGTGCGCATCRTGGTGCTRGAGGCCGTGAGTGGGCTGCAGGTGCCCAACTGCTGCGAGCCTGGCATC
GCCACGGGCACTGAGAGGAACTTCACAGCCCGCGTGCAGCGCEGCTCTCGAGTCGCCTACGCCTGGTACTTCTCGCTGCAGAAGS
TCCAGGGCGACTCGCTGGTCATCCTGTCAGGCCGCGACGTCACCTACACGCCCGTGGCCGCGGGGCTRTTGGAGATCCAGGTECE
CGCCTTCAACGCCCTGGGCAGTGAGAACCGCACGCTAGTGCTGGAGGTTCAGGACGCCGTCCAGTATGTGECCCTGCAGAGCGGE
CCCTGETTCAGCAACCGCTCGGCACAGTTTGAGGCCGCCACCAGCCCCAGCCCCCGGCGTGTGGCCTACCACTGGGACTTTGGAE
ATGGGTCGCCAGGGCAGGACACAGATGAGCCCAGGBCCGAGCACTCCTACCTGAGGCCTGGGGACTACCGCGTGCAGGTGAACGS
CTCCAACCTGGTGAGCTTCTTCGTGGCGCAGGCCACGGTGACCGTCCAGGTGCTGGCCTGCCGGGAGCCGGAGGTGRACGTGGTC
CTGCCCCTGCAGGTGCTGATGCGGCGATCACAGCGCAAGCTACTTGGAGGCCCACGT TGACCTGCGCGACTGCGTCACCTACCAGA
CTGAGTACCGCTGGGAGGTGTATCGCACCGCCAGCTGCCAGCGGCCGGGGCGCCCAGCGCGTGTGRCCCTGCCCGGOGTGGACGT
GAGCCGGCCTCGGOTGGTGCTGCCGCGECTGGCGCTGCCTGTAGGGCACTACTGCTTTGTGTTTGTCGTGTCATTTGGGGACACG
GCACTGACACAGAGCATCCAGGCCAATGTGACGGTGGCCCCCGAGCGCCTGGTGCCCATCATTGAGGGTGGCTCATACCGCGTGT
GGTCAGACACACGGGACCTGGTGCTGGATGGGAGCGAGTCCTACGACCCCAACCTGGAGGACGGCGACCAGACGCCGCTCAGTTT
CCACTGGGCCTGTGTGGCTTCGACACAGAGGGAGGCTGGCGGGTGTGCGCTGAACTTTGGGCCCCGCGGGAGCAGCACGGTCACC
ATTCCACGGGAGCGGCTGGCGGCTGBOGTGGAGTACAGCT TCAGCCTGACCGTGTGGAAGGCCGGCCGCAAGGAGGAGGCCACCA
AGCAGACGGTGCTGATCCGGAGTGGCCGGGTGCCCATTGTGTCCTTGGAGTGTGTGTCCTGCAAGGCACAGGCCGTGTACGAAGT
GAGCCGCAGCTCCTACGTGTACTTGGAGGGCCGCTGCCTCAATTGCAGCAGCGGCTCCAAGCGAGGGCGRTGGGCTGCACGTACG
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TTCAGCAACAAGACGCTGGTGCTGGATGAGACCACCACATGCACGGGCAGTGCAGGCATGCGACTGGTGCTGCGRCGRAGCRTGE
TGCGGGACGGCGAGGBATACACCTTCACGCTCACGGTGCTGGGCCGCTCTGGCGAGGAGGAGGGCTGCBCCTCCATGCGCCTATC
CCGCAACCGCCCGCCGCTGGGAGGCTCTTGCCGCCTCTTCCCACTGGGCGCTGTGCAGGCCCTCACCACCAAGGTGCACTTGGAA
TGCACGGGCTGGCATGACGCGGAGGATGCTGGCGCCCCGCTGETGTACGCCCTGCTGCTGCGGCGCTATCGCCAGGGCCAGTGEG
AGGAGTTCTGTGTCTACAAGGGCAGCGTGTCCAGCTACGGAGCCGTGCTGCCCCCGGGTTTCAGGCCACACT TCGAGGTGGGCCT
(GGCCGTGGTGGTGCAGGACCAGCTGGGAGCCGCTGTGGTCGCCCTCAACAGGTCTTTGGCCATCACCCTCCCAGAGCCCAACGGE
AGCGCAACGGGGGTCACAGTCTGGCTGCACGGGCTCACCGCTAGTGTGCTCCCAGGGCTGCTGCGGCAGGCCGATCCCCAGCACE
TCATCGAGTACTCGTTGGCCCTGGTCACCGTGCTGAACGAGTACGAGCGGGCCCTGGACGTGGCGGCAGAGCCCAAGCAGGAGCE
GCAGCACGGAGGCCAGATACGCAAGAACATCACGGAGACTCTGGTGTCCCTGAGGGTCCACACTGTGGATBACATCCAGCAGATC
GCTGCTGOGCTGGCCCAGTGCATGGGGCCCAGCAGGGAGCTCGTATGCCGCTCATGOCTGAAGCAGAGGCTGCACAAGCTGRAGG
CCATGATGCTCATCCTGCAGGCAGAGACCAGCGCGGGCAGCGTGACGCCCACCGCCATCGGAGACAGCATCCTCAACATCACAGG
AGACGTGATCCAGCTGGCCAGCTCGGACGTGCGGGCACCACAGCCCTCAGAGCTGGGAGCCGAGTCACCATCTCGBATGGTGGCG
TCGCAGGCCTAGAACCTGACCTCTGCCCTCATGCGCATCCTGATGCGCTCCCGCGTGCTCAACGAGGAGCCCCTGACGCTGGCRE
GCGAGGAGATCGTGGCCCAGGGCAAGCGCTCGGACCCGCGRAGCCTGCTGTGCTATGGCGGCGCCCCAGGGCCTGGCTGCCACTT
GTGCATCCGCGAGGGTTTCAGCGGGGCCCTGGCCAACCTCAGTGACGTGGTGCAGCTCATCTTTCTGGTGGACTCCAATCCCTTT
CCCTTTGGCTATATCAGCAACTACAGCGTCTCCACCAAGGTGGCCTCGATGGCAT TCCAGACACAGGCCGGCGCCCAGATCCCCA
TCGAGCGGCTGGCCTCAGAGCGCGCGATCACCGTGAAGGTGCCCAACAACTCGBACTGGGCTGCCCAGGACCACCGCAGCTCCRE
CAACTCCGCCAACTCCGTTGTGGTCCAGCCCCAGGCCTCCGTCGGTGCTGTGGTCACCCTGGACAGCAGCAACCCTGCGGCCAAE
CTGCATCTGCAGCTCAACTATACGCTGCTGGACGGCCACTACCTGTCTGAGGAACCTGAGCCCTACCTGGCAGTCTACCTACACT
CGGAGCCCCGRCCCAATGAGCACAACTGCTCGRCTAGGAGGAGGATCCGCCCAGAGTCACTCCAGGGTGOTGACCACCGGCOCTA
GACCTTCTTCATTTCCCCGGGGAGCAGAGACCCAGCGGGGAGTTACCATCTGAACCTCTCCAGCCACTTCCGCTGRTCGGCGCTG
CAGGTGTCCGTGGGCCTGTACACGTCCCTGTGCCAGTACTTCAGCGAGGAGGACATGGTGTGGCGGACAGAGGGGCTGCTGCCCC
TGGAGGAGACGTCGCCCCGCCAGGCCGTCTGCCTCACCCGCCACCTCACCGGCTTCGGCGCCAGCCTGTTCATGCCCCCAAGCCA
TGTCCGCTTTGTGTTTCCTGAGCCGACAGCGGATGTAAACTACATCGTCATGCTGACATGTGCTGTGTGCCTGGTGACCTACATG
GTCATGGCCGCCATGCTGCACAAGCTGGACCAGT TGGATGCCAGCCGGGGCCGCGCCATCCCTTTCTGTGGGCAGCAGRGCCACT
TCAAGTACGAGATCCTCGTCAAGACAGGCTGGGGCCGGGGCTCAGGTACCACGGCCCACGTGGGCATCATGCTGTATGGRGTGGA
CAGCCGGAGCGGCCACCGGCACCTGGACGGCGACAGAGCCTTCCACCGCAACAGCCTGGACATCTTCCGGATCGCCACCCCGCAC
AGCCTGGGTAGCGTGTGGAAGATCCGAGTGTGGCACGACAACAAAGGGCTCAGCCCTGCCTGGTTCCTGGAGCACGTCATCGTCA
GGGACCTGCAGACGGCACGCAGCGCCTTCTTCCTGGTCAATGACTGGCTTTCGGTGGAGACGGAGGCCAACGGGGGCCTGGTGRA
GAAGGAGGTGCTGGCCGCGAGCGACGCAGCCCTTTTGCGCTTCCGGCGCCTGCTGGTGGCTGAGCTGCAGCGTGGCTTCTTTGAC
AAGCACATCTGGCTCTCCATATGGGACCGGCCGCCTCGTAGCCGTTTCAGTCGCATCCAGAGGGCCACCTGCTGCGTTCTCCTCA
TCTGCCTCTTCCTGGGCGCCAACGCCGTGTGGTACGGGGCTGTTGGCGACTCTGCCTACAGCACGGGGCATGTGTCCAGGCTGAG
CCCGCTGAGCGTCGACACAGTCGCTGTTGGCCTGGTGTCCAGCGTGGTTGTCTATCCCGTCTACCTGGCCATCCTTTTTCTCTTC
CGGATGTCCCGGAGCAAGGTGGCTGGGAGCCCGAGCCCCACACCTGCCGGGCAGCAGGTGCTGGACATCGACAGCTGCCTGGACT
CGTCCGTGCTGGACAGCTGCTTCCTCACGTTCTCAGGCCTGCAGGCTGAGCAGGCCTTTGTTGGACAGATGAAGAGTGACTTGTT
TCTGGATGATTCTAAGAGTCTGGTGTGCTGGCCCTCCGGCGAGGGAACGCTCAGT TGGCCGGACCTGCTCAGTGACCCGTCCATT
GTGGGTAGCAATCTGCGGCAGCTGGCACGEGGCCAGGCGGGCCATGGGCTGGGCCCAGAGGAGGACGGCTTCTCCCTGGCCAGCE
CCTACTCGCCTGCCAAATCCTTCTCAGCATCAGATGAAGAGCTGATCCAGCAGGTCCTTGCCGAGGGGGTCAGCAGCCCAGCCCC
TACCCAAGACACCGAGATGGAAACGGACCTGCTCAGCAGCCTGTCCAGCACTCCTGGGGAGAAGACAGAGACGCTGGCGCTGCAG
AGGCTGGGGGAGCTGGGGCCACCCAGCCCAGGCCTGAACTGGGAACAGCCCCAGGCAGCGAGGCTGTCCAGGACAGGACTGGTGE
AGGGTCTGCGGAAGCGCCTGCTGCCGGCCTGGTGTGCCTCCCTGGCCCACGGGCTCAGCCTGCTCCTGRTGGCTATGGCTGTGGE

79



Table 2-12

Table 2-12

TGTCTCAGGGTGGGTGGGTGCGAGCT TCCOCCCGGGCGTGAGTGTTGCGTGGGTCCTGTCCAGCAGCGCCAGGTTCCTGGCGTCA
TTCCTCGGCTGGGAGCCACTGAAGGTCTTGCTGGAAGCCCTATACTTCTCACTGGTGGCCAAGCGGCTGCACCCGGATGAAGATE
ACACCGTGGTAGAGAGCCCGGCTGTGACGCCTGTGAGCGCAGGTGTGCCCCGCGTACGGCCACCGCAGGGCTTTGCACTCTTCCT
GGCCAAGGAAGAAGCCCGCAAGGTCAAGAGGCTACATGGCATGCTGCGGAGCCTCCTRGTGTACATGCTTTTTCTGCTGGTGACS
CTGCTGGCCAGCTATGGGGATGCCTCATGCCATGGGCACGCCTACCGTCTGCAAAGCGGCATCAAGCAGGAGCTGCACAGCCGGE
CGTTCCTGGCCATCACGCGGTCTGAGGAGCTCTGGCCATGBATGGCCCACGTGCTGCTGCCCTACGTCCACGGGAACCAGTCCAG
CCCAGAGCTGGGGCCCCCACGGCTGCGGCAGGTGCGGCTGCAGGAAGCACTCTACCCAGACCCTCCCGGCCCCAGGGTCCACACE
TGCTCGGCCGCAGGAGGCTTCAGCACCAGCGATTACGACGT TGGGTGGGAGAGTCCTCACAATGGCTCGGGGACGTGGGCCTATT
GAGCGCCGGATCTGCTGGBGGCATGETCCTGGEGCTCCTGTGCCGTATATGACAGCGGGGGCTACGTGCAGGAGCTGGGCCTGAG
CCTGGAGGAGAGCCGGGACCGGCTGCGCTTCCTGCAGGTGCACAACTGGCTGGACAACAGGAGCCGCGCTGTGTTCCTGGAGCTC
AGGCGCTACAGCCCGGCCGTGGGGCTGCACGGCGCCATCAGGCTGCGCCTCRAGTTCCCEGCAGCCGGCCGCACCCTGGCCACCE
TGAGCBTCCGCCCCTTTGCGOTGCGCCACCTCAGCGCGEGCCTCTCGCTGCCTCTGCTCACCTCGGTGTGCCTGCTRCTGTTCAC
CGTGCACTTCGCCGTGGOCGAGGCCCGTACT TGGCACAGGGAAGGGCGCTGGCGCGTGCTGCAGCTCGGAGCCTGGGCGCGGTGE
CTGCTGGTGGCGCTGACGGCGGCCACGGCACTGGTACGCCTCGCCCAGCTGRGTGCCGCTGACCGCCAGTGGACCCRTTTCATGE
GCGGCCGCCCGCGCGGCTTCACTAGCTTCGACCAGGTGGCGCAGCTGAGCTCCGCAGCCCGTGGCCTGGCGGCCTCGCTGOTCTT
GCTGCTTTTGGTCAAGGGTGCCCAGCAGCTACGCTTCGTGCGCCAGTGGTCCGTCTTTGGCAAGACATTATGCCGAGCTCTGBOCA
GAGCTCCTGGGEGTCACCT TGGGCCTGRTEGTGCTCEGGGTABCCTACGCCCAGCTGGCCATCCTGCTCATGTCTTCCTGTGTGG
ACTCCCTCTGGAGCGTGGCCCAGGCCCTATTGGTGCTGTGCCCTGGGACTGGGCTCTCTACCCTGTGTCCTGCCGAGTOCTGGCA
CCTGTCACCCCTGCTGTGTGTGGGGCTCTGGGCACTGCGRCTATGGEGCGCCCTACGGCTGGGRGCTGTTATTCTCCGCTGGCGE
TACCACGCCTTGCGTGGAGAGCT GTACCGGCCGGCCTGGRAGCCCCAGGACTACGAGATGGTGGAGTTGTTCCTGCGCAGGCTEE
GCCTCTGGATGGGCCTCAGCAAGGTCAAGGAGTTCCGCCACAAAGTCCGCTTTGAAGGGATGBAGCCGCTGCCCTCTCACTCCTC
CAGGGGCTCCAAGGTATCCCCGGATGTGCCCCCACCCAGCGCTGGCTCCGATGCCTCGCACCCCTCCAGCTCCTCCAGCCAGCTG
GATGGGCTGAGCGTGAGCCTGGGCCGGCTGGGGACAAGGTGTGAGCCTGAGCCCTCCCGCCTCCAAGCCGTGTTCGAGGCCCTGE
TCACCCAGTTTGACCGACTCAAGCAGGCCACAGAGGACGTCTACCAGCTGGAGCAGCAGCTGCACAGGCTGCAAGGCCGCAGGAG
GAGCCGGECGCCCGCCGGATCTTCCCGTGGCCCATCCCCGGGCCTGCGGCCAGCAGTGCCCAGCCGCCTTGCCCGGRCCAGTCGE
GGTGTGGACCTGGCCACTGGCCCCAGCAGGACACCCCTTCGGGCCAAGAACAAGGTGCACCCCAGCAGCACTTAA

SEQ ID NO: 11: stalk-TM(11)

MTAFGASLFVPPSHVRFVFPEPTADVNY IVMLTCAVCLVTYMVMAATLHKLDQLDASRGRAIPFCGORGRFKYE ILVKTGWGRGS
GTTAHVGIMLYGVDSRSGHRHLDGDRAFHRNSLD IFRIATPHSLGSVWK IRVIWHDNKGLSPAWFLGHY I VRDLOTARSAFFLVND
WLSVETEANGGLVEKEVL AASDAALLRFRRLLVAELQRGFFDKHIWLSTWDRPPRSRFTRIQRATCCVLL ICLFLGANAVIWYGAV
GDSAYSTGHVSRLSPLSVDTVAVGLVSSYVVYPVYLAILFLFRMSRSKVAGSPSPTPAGQQVLDIDSCLDSSVLDSSFLTFSGLH
AEQAFVGOMKSDLFLDDSKSLVCWPSGEGTLSWPDLLSDPSIVGSNLRQLARGQAGHGLGPEEDGFSLASPYSPAKSFSASDEDL
1QQVLAEGVSSPAPTQDTHMETDLLSSLSSTPGEKTETLALQRLGELGPPSPGLNWEQPQAARLSRTGLYEGLRKRLLPAWCASL
AHGLSLLLVAVAVAVSGWVGASFPPGVSVAWLLSSSASFLASFLGWEPLKVLLEALYFSLVAKRLHPDEDDTLVESPAVTPYSAR
VPRVRPPHGFALFLAKEEARKVKRLHGMLRSLLVYMLFLLVTLLASYGDASCHGHAYRLQSAIKQELHSRAFLAI TRSEELWPWM
AHVLLPYVHGNQSSPELGPPRLRQVRLQEAL YPDPPGPRVHTCSAAGGF STSDYDVGWESPHNGSGTWAYSAPDLLGAWSWGSCA
VYDSGGYVQELGLSLEESRDRLRFLGLHNWLDNRSRAVFLELTRYSPAVGLHAAVTLRLEFPAAGRALAAL SVRPFALRRLSAGL
SLPLLTSVCLLLFAVHFAVAEARTWHREGRWRVLRLGAWARWLLVALTAATALVRLAGLGAADRQWTRFVRGRPRRFTSFDQVAQ
LSSAARGLAASLLFLLLVKAAQQLRFVROWSVFGKTLCRALPELLGVTLGLYVLGYAYAQLATLLVSSCVDSLWSVAQALLYLCP

GTGLSTLCPA
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SEQ ID NO: 12: stalk-TM(11)

ATGACCGCCTTCGGCGCCAGCCTCTTCGTGCCCCCAAGCCATGTCCGCTTTGTGTTTCCTGAGCCGACAGCGGATGTAAACTACA
TGGTCATGCTGACATGTGCTGTGTGCCTGGTGACCTAGATGGTCATGGCCGCCATCCTGCACAAGCTGGACCAGTTGGATGCCAG
CCGGGGCCGCGCCATCCCTTTCTGTGGGCAGCGGGGCCGCT TCAAGTACGAGATCCTCGTCAAGACAGGCTGGGGCCGGGGCTCA
GGTACCACGGCCCACGTGGGCATCATGCTGTATGGGGTGGACAGCCGGAGCGGCCACCGGCACCTGGACGGCGACAGAGCCTTCS
ACCGCAACAGCCTGGAGATCTTCCGGATCGCCACCCCGCACAGCCTGGGTAGCGTGTGGAAGATCCGAGTGTGGCACGACAACAA
AGGGCTCAGCCGTGCGTGGTTCOTGCAGCACGTCATCGTCAGGGACCTGCAGACGGCACGCAGCGCCTTCTTCCTGGTCAATGAC
TGGCTTTCGGTGGAGACGGAGGCCAACGGGGGCCTGGTGGAGAAGGAGGTGCTGGCCGCAAGCGACGCAGCCCTTTTGCACTTCC
GGCGCCTGCTGGTGGCTGAGCTGCAGCGTGGCTTCTTTGACAAGCACATCTGGCTCTCCATATGGGACCGGCCGCCTCRTAGECE
TTTCACTCGCATCCAGAGGGCCACCTGCTGCGTTCTCCTCATCTGCCTCTTCCTGGGCGCCAACGCCGTGTGGTACGGBGCTGTT
GGCGACTCTGOCTACAGCACGGGGCATGTGTCCAGGCTGAGCCCGCTGAGCGTCGACACAGTCGCTGTTGGCCTGGTGTCCAGCG
TGGTTGTCTATCCCGTCTAGCTGGCCATCCTTTTTCTCTTCCGGATGTCCCGGAGCAAGGTGGCT GGGAGCCCGAGCCCCACACE
TGCCGGGCAGCAGGTGCTGGACATCGACAGCTGCCTGGACTCGTCCGTGCTGGACAGCTCCTTCCTCACGTTCTCAGGCCTCCAC
GCTGAGCAGGCCTTTGTTGGACAGATGAAGAGTGACTTGTTTCTGGATGATTCTAAGAGTCTGGTGTGCTGGCCCTCCGGCGAGG
GAACGCTCAGTTGGCGGGACCTGCTCAGTGACCCGTCCATTGTGGGTAGCAATCTGCGGCAGCTGGCACGGGGCCAGGCGRGCCA
TGGGCTGGGCCCAGAGGAGGACGGCTTCTCCCTGGCCAGCCCCTACTCGCCTGCCAAATCCTTCTCAGCATCAGATGAAGACCTG
ATGCAGCAGGTCCTTGCCGAGGGGGTCAGCAGCCCAGCCCCTACCCAAGACACCCACATGGAAACGGACCTGCTCAGCAGCCTGT
CCAGCACTCCTGGGGAGAAGACAGAGACGCTGGCGCTGCAGAGGCTGGGGGAGCTGGGGCCACCCAGCCCAGGCCTGAACTGGGA
ACAGCCCCAGGCAGCGAGGCTGTCCAGGACAGGACTGGTGGAGGGTCTGCGGAAGCGCCTGCTGCCGGCCTGGTRTGCCTCCCTG
GCCCACGGGCTCAGCCTGCTCCTGGTGGCTGTGGCTGTGACTGTCTCAGGGTGGGTGGGTGCGAGCTTCCCCCCGGGCGTGAGTE
TTGCGTGGCTGCTGTCCAGCAGCGCCAGCTTGCTGGCCTCATTCCTCGGCTGGGAGCCACTGAAGGTCTTGCTGGAAGCCCTGTA
CTTCTCACTGGTGGCCAAGCGGCTGCACGCGGATGAAGATGACACCCTGGTAGAGAGCCCGGCTGTGACGCCTGTGAGCGCACAT
GTGCCCCGCGTACGGCCACCCCACGGCTTTGCACTCTTCCTGGCCAAGGAAGAAGCCCGCAAGGTCAAGAGGCTACATGGCATGC
TGCGGAGCCTGCTGGTGTACATGCTTTITCTGCTGGTGACCCTGCTGGCCAGCTATGGGGATGCCTCATGCCATGGGCACGCCTA
CCGTCTGCAAAGCGCCATCAAGCAGGAGCTGCACAGCCGGGCCTTCCTGGCCATCACGCGGTCTGAGGAGCTCTGGCCATGGATG
GCCGACGTGCTGCTGCCCTACGTCCAGGGGAACCAGTCCAGCGCAGAGCTGGGGCCCCCACGGCTGCGGCAGGTGCAGCTGCAGG
AAGCAGTCTAGCCAGACCCTCCCGGCCCCAGGGTCCACACGTGCTCGGCCGCAGGAGECTTCAGCACCAGCGATTACGACGTTGG
CTGGGAGAGTCCTCACAATGGCTCGGGGACGTGGGCCTATTCAGCGCCGGATCTGCTGGGGGCATGGTCCTRGRGCTCCTGTACE
GTGTATGACAGCGGGGGCTACGTGCAGBAGCTGGGCCTGAGCCTGGAGGAGAGCCGCGACCGGCTGCGCTTCCTGCAGCTGCACA
ACTGGCTGGACAACAGGAGCCGCGCTGTGTTCCTGGAGCTCACGCGCTACAGCCCGGCCGTGEGECTGCACGCCGCCGTCACGCT
GCGCCTCGAGTTCCCGGCGRCCGACCGORCCCTGGCCGCCCTCAGCATCCGCCCCTTTGCGCTGCGCCGCCTCAGCRCGRGECTC
TCGCTGCCTCTGCTCACCTCGGTGTGCCTGCTGCTGTTCGCCATAGCACTTCGCCGTGGCCGAGGCCCATACT TGGCACAGGGAAG
GGCGETGGCGCGTGCTGCGGCTCGGAGCCTGGGCGCGGTGGCTGCTGGTGGCGCT GACGGCGGCCACGGCACTBGTACGCCTCRE
CCAGCTGGGTGCCGCTGACCGCCAGTGGACCCGTTTCGTGCGCGGCCGCCCGCGCCACTTCACTAGCTTCGACCAGGTGGCGCAG
CTGAGCTCCGCAGCCCGTGGCCTGGCGGCCTCGCTGCTCTTCCTGCTTTTGGTCAAGGCTGCCCAGCAGCTACGCTTCRTGCACE
AGTGGTCCGTCTTTGGCAAGACATTATGCCGAGCTCTGCCAGAGCTCCTGGGGGTCACCT TGGGCCTGGTGGTGCTCGGGGTAGE
CTAGGCCCAGCTGGCCATCCTGCTCGTGTCTTCCTGTGTGGACTCCCTCTGGAGCGTGGCCCAGGCCCTGTTGGTGCTGTGCCCT
GGGACTGGGCTGTCTACCCTGTGTCCTGCCTAA

SEQ ID NO: 13: TM(11)
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MYTVNLTCAVCLVTYMVMAAILHKLDOLDASRGRAIPFCGORGRFKYEILVKTGNGRGSGTTAHVGIML YGVDSRSGHRHLDGDR
AFHRNSLDIFRIATPHSLGSVWKIRVWHDNKGLSPAWFLQHV 1VRDLOTARSAFFLVNDWLSVETEANGGLVEKEVLAASDAALL
RFRRLLVAELGRGFFDKHIWLSIWDRPPRSRFTRIGRATCCVLLICLFLGANAVIWYGAVGDSAYSTGHVSRLSPLSYDTVAVGLY
SSVVVYPYYLAILFLFRMSRSKVAGSPSPTPAGQQVLD IDSCLDSSVLDSSFLTFSGLHAEQAF VGOMKSDLFLDDSKSLVCHPS
GEGTLSWPDLLSDPS1VGSNLRQLARGQAGHGLGPEEDGF SLASPYSPAKSFSASDEDL [QQVLAEGYSSPAPTGDTHMETDLLS
SLSSTPGEKTETL ALGRLGELGPPSPGLNWEQPQAARLSRTGLVEGLRKRLLPAWCASLAHGLSLLLVAVAVAVSGWVGASFPPG
VSVAWLLSSSASFLASFLGWEPLKVLLEALYFSLVAKRLHPDEDDTLVESPAVTPVSARVPRVRPPHGF ALFLAKEEARKVKRLH
GMLRSLLVYNLFLLVTLLASYGDASCHGHAYRLQSAIKGELHSRAFLAITRSEELWPWMAHVLL PYVHGNGSSPELGPPRLRQVR
LQEALYPDPPGPRVHTCSAAGGF STSDYDVGWESPHNGSGTWAYSAPDLLGAWSWGSCAVYDSGGYVQEL GLSLEESRDRLRFLQ
LHNWLDNRSRAVFLELTRYSPAVGLHAAVTLRLEFPAAGRALAALSVRPFALRRLSAGLSLPLLTSVCLLLFAVHFAVAFARTWH
REGRWRVLRLGAWARWLL VAL TAATALVRLAGLGAADRQWTRFVRGRPRRF TSFDQVAQLSSAARGLAASLLFLLLVKAAGQLRF
VROWSVFGKTLCRALPELLGVTLGLYVLGVAYAQLAILLVSSGVDSLWSVAQALLVLCPGTGLSTLCPA

SEQ ID NO: 14: TM(1T)

ATGTACATCGTCATGCTGACATGTGCTGTGTGCCTGGTGAGCTACATGGTCATGGCCGCCATCCTGCACAAGCTGGACCAGTTGG
ATGCCAGCCGGGGCCGCGCCATCCCTTTCTGTGGGCAGCGGGGCCGCTTCAAGTACGAGATCCTCGTCAAGACAGGCTGGGGCCG
GGGCTCAGGTAGCAGGGCCCACGTGGGCATCATGCTGTATGGGGTGGACAGCCGGAGCGGCCACCGGCACGTGGACGGCGACAGA
GCGTTCCAGGGCAACAGCCTGGACATCTTCCOGGATCGCCACCCCGCACAGCCTGGATAGCGTGTGGAAGATCCGAGTATGGCACE
ACAACAAAGGGCTCAGGCCTGCCTGGTTCCTGCAGCACGTCATCGTCAGGGACCTGCAGACGGCACGCAGCGCCTTCTTCCTGET
CAATGACTGGCTTTCGGTGGAGACGGAGGCCAACGGGGGCCTGGTGGAGAAGGAGGTGCTGGCCGCGAGCGACGCAGCCCTTTTG
CGCTTCCGGCGCCTGCTGGTAGCTGAGCTGCAGCGTGGCTTCTTTGACAAGCACATCTGGCTCTCCATATGGGACCGGCCGCCTC
GTAGCCGTTTCACTCGCATCCAGAGGGCCACCTGCTGCGTTCTCCTCATCTGCCTCTTCCTGGGCGCCAACGCCGTGTGGTACGG
GGCTGTTGGCGAGTCTGCCTACAGCAGGGGGCATGTGTCCAGGCTGAGCCCGCTGAGCGTCGACACAGTCGCTGTTGGCCTGGTG
TCCAGCGTGGTTGTCTATCCCGTCTACCTGGCCATCCTTTTTCTCTTCCGGATGTCCCGGAGCAAGGTGGCTGGGAGCCCRAGCE
CGACAGCTGCCGGGCAGCAGGTGCTGGACATGGACAGCTGCCTGGACTCGTCCGTGCTGGACAGCTCCTTGCTCACGTTCTCAGE
CCTCCACGCTGAGCAGGCCTTTGTTGGACAGATGAAGAGTGACTTGTTTCTGGATGATTCTAAGAGTCTGGTGTGCTGGCCCTCC
GGCGAGGGAACGCTCAGTTGGCCGGAGCTGCTCAGTGACCCGTCCATTGTGGGTAGCAATCTGCGGCAGCTGGCACGGGGCCAGG
CGGGCCATGGGCTGGGOCCAGAGGAGGACGGCT TCTCOCTGGCCAGCCCCTACTCGCCTGCCAAATCCTTCTCAGCATCAGATGA
AGACCTGATCCAGCAGGTCCTTGCCGAGGGGGTCAGCAGCCCAGCCCCTACCCAAGACACCCACATGGAAACGGACCTGCTCAGS
AGCCTGTCCAGCAGTCCTGGGGAGAAGACAGAGACGCTGGCGCTGCAGAGGCTGGGGGAGCTGGGGCCACCCAGCCCAGGCCTGA
ACTGGGAACAGCCCCAGGCAGCGAGGCTGTCCAGGACAGGACTGGTGGAGGGTCTGCGGAAGCGCCTGCTGCCGGCCTAGTRTGE
CTCCCTGGCCCACGGGCTCAGCCTGCTCCTGGTGECTGTGGCTGTGGCTGTCTCAGGGTGGGTGGGTGCGAGCT TCCCCCCEGAE
GTGAGTGTTGCGTGGCTCCTGTCCAGCAGCGCCAGCTTCCTGGCCTCATTCCTCGGCTGGGAGCCACTGAAGGTCTTGCTGGAAG
CCCTGTAGTTCTCACTGGTGECCAAGCGGCTGCACCCGGATGAAGATGACACCCTGGTAGAGAGCCCGGCTGTGACGCCTGTGAG
CGCACGTGTGCCCCGCGTACGGCCACCCCACGGCTTTGCACTCTTCCTGGCCAAGGAAGAAGCCCGCAAGGTCAAGAGGCTACAT
GGCATGCTGCGGAGCCTCCTGGTGTACATGCTTTTTCTGCTGGTGACCCTGCTGGCCAGCTATGGGGATGCCTCATGCCATGRGE
AGGCCTACCGTCTGCAAAGCGCCATCAAGCAGGAGCTGCACAGCCGGGCCTTCCTGGCCATCACGCGGTCTGAGGAGCTCTGGCC
ATGGATGGCCCACGTGCTGCTGCCCTACGTCCACGGGAACCAGTCCAGCCCAGAGCTGGGGCCCCCACGGCTGCGGCAGGTGCGE
CTGCAGGAAGCACTCTACCGAGACCGTCGGGGCCCCAGGGTCCACACGTGCTCGGCCGCAGGAGGCTTCAGCACCAGCGATTACG
ACGTTGGCTGGGAGAGTCCTCACAATGGCTCGGGGACGTGGGCCTATTCAGCGCCGGATCTGCTGGGGGCATGATCCTGGARECTE
CTGTGCCGTGTATGACAGCGGGGGCTAGGTGCAGGAGCTGGGCCTGAGCCTGGAGBAGAGCCGCGACCGRCTGCGCTTCCTGCAG
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Table 2-15

Table 2-15

CTGCAGAACTGGCTGGACAACAGBAGCCGCGCTGTATTCCTGGAGCTCACGCGCTACAGCCCGGCCATGGRGCTGCACGCCECTE
TCACGCTGCGCCTCGAGTTCCCGGCGGCCAGCCGCGCCCTAGCCGCCCTCABCGTCCGCCCCTTTGCGCTGCGCCGOCTCAGCGE
BGGCCTCTCGCTGOCTCTGCTCACCTCAGTGTGCCTACTGCTGTTCGCCGTGCAGTTCGCCGTGGCCRAGRCCCGTACTTGGCAC
AGBGAAGGGCGCTGGCGCETGCTGCGGGTCGGAGCCTRBGCGCAGTGRCTGCTGETGGCGCTGACGGCGGCCACGGCACTGETAC
GCCTCGCCCAGCTGGGTGCCGCTGACCGCCAGTGGACCCGTTTCGTGCGCGGCCACCCECGCCGCTTCACTAGCTTCGACCAGGT
GGCGCAGCTGAGCTCCGCAGCCCGTGGCCTGGCGGCCTCGCTGCTCTTCCTGCTTTTGRTCAAGGCTGCCCAGCAGCTACGCTTC
GTGCGCCAGTGGTCCGTCTTTGGCAAGACATTATGCCGAGCTCTGCCAGAGCTCCTGGGGGTCACCTTGGGCCTGATGGTACTCG
GGGTAGCCTACGGGCAGCTGGCCATCCTGGTCGTGTCTTCCTATGTGGACTCCCTCTGRAGCGTGGCCCAGGCCCTGTTGGTGCT
GTGCCCTBGGACTGGGGTCTCTACCCTRTGTCCTGCCTAA

SEQ ID NO: 15: TM(11)-CTT

MYTVMLTCAVCLVTYMVMAAILHKLDQLDASRGRAIPFCGORGRFKYE ILVKTGWGRGSGTTAHVG IMLYGVDSRSGHRHLDGDR
AFHRNSLDIFRIATPHSLGSVWKIRVWHDNKGLSPAWFLQHYVIVRDLQTARSAFFLVNDWLSVETEANGGL VEKEVLAASDAALL
RFRRLLVAELQRGFFDKHIWLS IWDRPPRSRFTRIQRATCGVLL ICLFLGANAVNYGAVGDSAYSTGHVSRLSPLSVDTVAVGLY
SSVVVYPVYLAILFLFRMSRSKVAGSPSPTPAGQQVLDIDSCLDSSVLDSSFLTFSGLHAEQAFVGOMKSDLFLDDSKSLVCIPS
GEGTLSWPDLLSDPSIVGSNLRAQLARGQAGHGLGPEEDGF SLASPYSPAKSFSASDEDL 1GOVLAEGVSSPAPTGDTHMETDLLS
SLSSTPGEKTETLALQRLGELGPPSPGLNHEQPQAARLSRTGLVEGLRKRLLPAWCASLAHGLSLLLVAVAVAVSGWVGASFPPG
VSVAWLLSSSASFLASFLGWEPLKVLLEALYFSLVAKRLHPDEDDTLVESPAVTPVSARVPRVRPPHGFALFL AKEEARKVKRLH
GMLRSLLVYMLFLLVTLLASYGDASCHGHAYRLQSAIKQELHSRAFLAI TRSEELWPWMAHVLLPYVHGNQSSPELGPPRLRGVR
LQEALYPDPPGPRVHTCSAAGGF STSDYDVGWESPHNGSGTWAYSAPDLLGAWSWGSCAVYDSGGYVQELGLSLEESRDRLRFLQ
LHNWLDNRSRAVFLELTRYSPAVGLHAAVTLRLEFPAAGRALAALSVRPFALRRLSAGLSLPLLTSVCLLLFAVHFAVAEARTWH
REGRWRVLRLGAWARWLLVALTAATALVRLAQLGAADRQWTRFVRGRPRRFTSFDQVAQLSSAARGLAASLLFLLLVKAAQQLRF
VROWSVFGKTLCRALPELLGYTLGLVVLGVAYAQLATLLVSSCVDSLWSVAQALLVLCPGTGLSTLCPAESWHL SPLLCYGLWAL
RLWGALRLGAV [LRWRYHALRGELYRPAWEPQDYEMVELFLRRLRLWMGL SKYKEFRHKVRFEGMEPLPSRSSRGSKVSPDVPPP
SAGSDASHPSTSSSQLDGLSVSLGRLGTRCEPEPSRLOAVFEALLTQFDRLNGATEDYVYQLEQQLHSLQGRRSSRAPAGSSRGPS
PGLRPALPSRLARASRGVDLATGPSRTPLRAKNKVHPSST

SEQ ID NO: 16: TH(11)-CTT

ATGTAGATCGTCATGCTGACATGTGCTGTGTGCCTGGTGACCTACATGGTCATGGCCGCCATCCTGCACAAGCTGGACCAGTTGG
ATGCCAGCCGGGGCCGOGCCATCCCTTTCTGTGGGCAGCGGGGCCGCTTCAAGTACGAGATCCTCGTCAAGACAGGCTGGGGCEE
GGGCTCAGGTACCACGGCCCACGTGGGCATCATGCTGTATGGGGTGGACAGCCGGAGCGGCCACCGGCACCTGGACGGCGACAGA
GCCTTGCACCGCAAGAGCCTGGACATCTTCCGGATCGCCACCCCGCACAGCCTGGRTAGCGTGTGGAAGATCCGAGTGTGGCACG
ACAACAAAGGGCTCAGCCCTGCCTGGTTCCTGCAGCACGTCATCGTCAGGGACCTGCAGACGGCACGCAGCGCCTTCTTCCTGET
CAATGACTGGCTTTCGGTGGAGACGGAGGCCAACGGGGGCCTGGTGGAGAAGGAGGTGCTGGCCGCGAGCGACGCAGCCCTTTTS
CGCTTCCGGCGCCTGCTGGTGGCTGAGCTGCAGCGTGGCTTCTTTGACAAGCACATCTGGCTCTCCATATGGGACCGGCCGCCTC
GTAGCCGTTTCACTCGCATCCAGAGGGCCACCTGCTGCGTTCTCCTCATCTGCCTCTTCCTGGGCGCCAACGCCGTATGGTACGG
GGCTGTTGGCGACTCTGCCTACAGCACGGGGCATGTGTCCAGGCTGAGCCCGCTGAGCGTCGACACAGTCGCTGTTGGCCTGGTG
TCCAGCGTGGTTGTCTATCCCGTCTACCTGGCCATCCTTTTTCTCTTGOGGATGTCCCGGAGCAAGGTGGCTGGGAGCCCGAGCE
CCACACCTGCCGGGCAGCAGGTGCTGGACATCGACAGCTGCCTGGACTCGTCCGTGCTGGACAGCTCCTTCCTCACGTTCTCAGG
CCTCCACGCTGAGGAGGCCTTTGTTGGACAGATGAAGAGTGACTTGTTTCTGGATGATTCTAAGAGTCTGGTGTGCTGGCCCTCE
GGCGAGGGAACGCTCAGTTGGCCGGACCTGCTCAGTGACCCGTCCATTGTGGGTAGCAATCTGCGGCAGCTGGCACGGGGCCAGG
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Table 2-16

Table 2-16

CGGGCCATGGGCTGGGOCCAGAGGAGBACGGCTTCTCCCTGGCCAGCCCCTAGTCGCCTGCCAAATCCTTCTCAGCATCAGATGA
AGACCGTGATCCAGCAGBGTCCTTGCCGAGGGRGTCAGCAGCCCAGCCCGTACCCAAGACACCCACATGGAAACGGACCTGCTCAGE
AGCCTGTCCAGCACTCCTGGGGAGAAGACAGAGACGCTGGGGCTGCAGAGGCTGGGGEAGCTGGGGCCACCCAGCCCAGRCCTGA
ACTGGGAACAGCCCCAGGCAGCGAGGCTGTCCAGGACAGGACTGGTGGAGGGTCTGCGGAAGCGGCTGCTGCCGGCCTRGTATGE
CTGCCTGGCCCAGGGGCTCAGCCTGCTCCTGGTGGCTATGGCTGTGGCTGTCTCAGGGTGGGTGGGTGCRAGCTTCCCCCCERGE
GTGAGTGTTGCGTGGCTCCTGTGCAGCAGCGCCAGGTTCCTGGCCTCATTCCTCAGCTGRGAGCCACTGAAGGTCTTGCTGGAAG
CCCTGTAGTTCTGACTGGTGGCCAAGGGGCTGCAGCCGGATGAAGATGACACCCTGATAGAGAGCCCGGCTGTGACGCCTGTRAG
CGCACGTGTGCCCOGCATACGGCCAGCCCACGGCTTTGCAGTCTTCCTGGCCAAGGAAGAAGCCCGCAAGGTCAAGAGGCTACAT
GGCATGCTGCGGAGCCTCCTGGTGTACATGCTTTTTCTGCTGGTGAGCCTGCTGGCCAGCTATGGEGGATGCCTCATGCCATGGEC
AGGCCTACCGTCTGCAAAGCGCCATCAAGCAGGAGCTGCACAGCCGGGCCTTCCTGGCCATCACGCGGTCTGAGGAGCTCTRRCE
ATGGATGGCCCAGGTGCTGCTGCCCTACGTCGACGGGAACCAGTCCAGCCCAGAGCTGGGGCCCCCACGGCTGOGGCAGRTACAE
CTGCAGGAAGCACTGTACCCAGACCCTCCCGGCCCCAGGGTCCACACGTGCTCGGCCGCAGGAGGCTTCAGCACCAGCBATTACG
ACGTTGGCTGGGAGAGTCCTCACAATGGCTCGGGGACGTGGGCCTATTCAGCGCCGGATCTGCTGGGGGCATGGTCCTGGGGCTC
CTGTGCCGTGTATGACAGCGGGGGCTACGTGCAGGAGCTGGGCCTGAGCCTGGAGGAGAGCCGCGACCGGCTGCGCTTGCTRCAG
CTGCACAACTGGCTGGACAACAGGAGCCGCGCTGTGTTCCTGGAGCTCACGCGCTACAGCCCGGCCGTGRGGCTGCACGCCGCCE
TGACGCTGCGCCTCGAGTTCCCGGCGGCCAGCCECGCCCTRGCCACCCTCAGCGTCCAGCCCTTTGCGCTACACCRCCTCAGCRE
GGGCCTCTCGCTGCCTCTGCTCACCTCGGTGTGCCTGCTGCTGTTCGCCATGCACT TCGCCGTGGCCGAGRCCCGTACTTGGCAC
AGGGAAGGGCGCTGGCGCGTGCTGCGGCTCRGAGCCTGGGCGCRGTGGCTGCTGGTGGCGCTGACGGCGGCCACGGCACTGGTAC
GCCTCGCCCAGCTGGGTGCCGCTGACCGCCAGTGGACCCGTTTCATGCGCGRCCGCCCACECCGCTTCACTAGCTTCGACCAGGT
GGCGCAGCTGAGCTCCGCAGCCCGTGGCCTAGCGGCCTCGCTGCTCTTCCTGCTTTTGATCAAGGCTGCCCAGCAGCTACGCTTC
GTGCGCCAGTGGTCCGTCTTTGGCAAGAGATTATGCCGAGCTCTGCCAGAGCTCCTGGGGGTCACCTTGGGCCTGGTGRTGCTCG
GGGTAGCCTACGCCCAGCTGGCCATCCTGCTCGTGTCTTCCTGTGTGGACTCCCTCTGGAGCGTGGCCCAGGCCCTGTTRGTGOT
GTGCCCTGGGACTGGGCTCTCTACCCTGTGTCCTGCCGAGTCCTGGCACCTGTGACCCCTGCTGTGTGTGGGGCTCTGGGCACTG
CGGCTGTGGGGCGCCCTACGGCTGGGGGCTGTTATTCTCCGCTGGCGCTACCACGCCTTGCGTGGAGAGCTGTACCGGCCGRECT
GGGAGCCCCAGGACTACGAGATGGTGGAGTTGTTCCTGCGCAGGCTGCGCCTCTGRATGGGCCTCAGCAAGGTCAAGGAGTTCCG
CCACAAAGTCCGCTTTGAAGGGATGGAGCCGCTGCCCTCTCGCTCCTCCAGGGGCTCCAAGGTATCCCCGGATGTGCCCCCACCE
AGCGCTGGCTCCGATGCCTCGCACCCCTCGACCTCCTCCAGCCAGCTGGATGGACTGAGCGTGAGCCTGGGCCGGCTGRRGACAA
GGTGTGAGCCTGAGCCCTCCCGCGTCCAAGCCGTGTTCGAGGCCCTGCTCACCCAGTTTGACCGACTCAACCAGGCCACAGAGGA
CGTCTACCAGCTGGAGCAGCAGCTGCACAGCCTGCAAGGCCGCAGGAGCAGCCGGGCGCCCGCCRGATCTTCCCGTGGCCCATCC
CCGGGCCTGCGGCCAGCACTGCCCAGCCGCCTTGCCCGGGCCAGTCGGGGTGTGGACCTGECCACTGGCCGCAGCAGGACACCCE
TTCGGGCCAAGAACAAGGTCCACCCCAGCAGCACTTAA

SEQ 1D NO: 17: TLD

MGWEPLKVLLEALYFSLVAKRLHPDEDDTLVESPAVTPVSARVPRVRPPHGF ALFLAKEEARKVKRLHGMLRSLLVYMLFLLYTL
LASYGDASCHGHAYRLOSAIKQELHSRAFLAI TRSEELWPWMAHVLLPYVHGNQSSPELGPPRLRGVRLAEALYPDPPGPRVHTC
SAAGGF STSDYDVGWESPHNGSGTWAYSAPDLLGAWSWGSCAVYDSGGYVQELGLSLEESRDRLRFLOLHNWLDNRSRAVFLELT
RYSPAVGLHAAVTLRLEFPAAGRALAALSVRPFALRRLSAGLSLPLLTSVCLLLFAVHFAVAEARTWHREGRWRVLRLGAWARWL
LVALTAATALVRLAQLGAADRQWTRFVRGRPRRFTSFDQVAQLSSAARGLAASLLFLLLVKAAQQLRFVRQWSVFGKTLCRALPE
LLGVTLGLYVLGVAYAGLAILLVSSCVDSLWSVAQALLVLCPGTGLSTLCPAESWHLSPLLCYGLWALRLWGALRLGAVILRWRY
HALRGELYRPAREPQDYEMVELFLRRLRLWMGL SKVKEFRHKVRFEGMEPLPSRSSRGSKVSPDYPPPSAGSDASHPSTSSSQLD
GLSVSLGRLGTRCEPEPSRLQAVFEALLTQFDRLNQATEDVYQLEQQLHSLOGRRSSRAPAGSSRGPSPGLRPALPSRLARASRG
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Table 2-17

Table 2-17

VDLATGPSRTPLRAKNKVHPSST

SEQ 1D NO: 18: TLD

ATGGGCTGGGAGCCACTGAAGGTCTTGCTGGAAGCCCTGTAGTTCTCACTGGTGGCCAAGCGGCTGCAGCCGGATGAAGATGACA
CCCTGGTAGAGAGCCCGGCTGTGACGGCTGTGAGCGCACGTGTGCCCCGCGTACGGCCACCCCACGGCTTTGCACTCTTCCTGGE
CAAGGAAGAAGGGCGCAAGGTCAAGAGGCTAGATGGCATGCTGCGGAGCCTCCTGGTGTACATGCTTTTTCTGCTGGTGACCCTG
CTGGCCAGCTATGGGGATGCCTCATGCCATGGGCACGCCTACCGTCTGCAAAGCGCCATCAAGCAGGAGCTGCACAGCCGRECCT
TGCTGGCCATCACGCGGTCTGAGGAGCTCTGGCCATGGATGGCCCACGTGCTGCTGCCCTACGTCCACGGGAACCAGTCCAGCCC
AGAGCTGGGGCCCCCACGGCTGCGGCAGGTGCGGCTGCAGGAAGCACTCTACCGCAGACCCTCCCGGCCCCAGGGTCCACACRTGE
TCGGCCGCAGGAGGCTTCAGCACCAGCGATTACGACGT TGGCTGGGAGAGTCCTCACAATGGCTCGGGGACGTGGGCCTATTCAG
CGCCGGATCTGCTGGGGGCATGGTCCTGGGGCTCCTGTGCCGTATATGACAGCGGGGGCTACGTGCAGGAGCTGGGCCTGAGCCT
GGAGGAGAGCCGCBACCGGCTGCGCTTCCTGCAGCTGCACAACTGGCTGGACAACAGGAGCCGCGCTRTGTTCCTGGAGCTCACE
CGCTACAGCCCGGCCGTGGGGCTGCACGOCGCCGTCACGCTGCGCCTCGAGTTCCCGGCEGCCGGCCRCRCCCTGRCCGCCCTCA
GCGTCCGCCCCTTTGCGCTGCGCCGCCTCAGCGCGGGCCTCTCGCTGCCTCTGCTCACCTCGGTGTGCCTGCTGCTRTTCGCCAT
GCACTTCGCCGTGGCCGAGGCCCGTACTTGGCACAGGGAAGGGCGCTGACGCATGCTGCAGCTCRGAGCCTGGECRCGRTGRCTE
CTGGTGGCGCTGACGGCGGCCACGGCACTGGTACGCCTCGCCCAGCTGGGTGCCGCTGACCGCCAGTGGACCCATTTCATGCGCE
GCGGCCCGCAGCGCTTCACTAGCTTCGACCAGGTGGCGCAGCTGAGCTCCGCAGCCCATGGCCTBGCGGCCTCACTACTCTTCOT
GCTTTTGGTCAAGGCTGCCCAGCAGCTACGCTTCGTGCGCCAGTGGTCCGTCTTTGGCAAGACATTATGCCGAGCTCTGCCAGAG
CTCCTGGGGGTCACCTTGGGCCTGGTGGTGCTCGGGGTAGCCTACGCCCAGCTGGCCATCCTGCTCGTATCTTCCTGTGTGRACT
CCCTCTGGAGCGTGGCCCAGGCCCTGTTGGTGCTGTGCCCTGGGACTGGGCTCTCTACCCTGTGTCCTGCCGAGTCCTGGCACCT
GTCACCCCTGCTGTGTGTGGGGCTCTGGGCACTGCGGCTGTGGGGCGCCCTACGRCTGGGGGCTGTTATTCTCCGCTGGCGCTAC
CACGCCTTGCGTGGAGAGCTGTAGCGGCCGGCCTGGGAGCCCCAGGACTACGAGATGGTEGAGTTGTTCCTGCGCAGGCTGCGCC
TCTGGATGGGCCTCAGCAAGGTCAAGGAGTTCCGCCACAAAGTCCGCTTTGAAGGGATGGAGCCGCTGCCCTCTCGCTCCTCCAG
GGGCTCCAAGGTATCGCCGGATGTGCCCCCACCCAGCGCTEGCTCCGATGCCTCGCACCCCTCCACCTCOTCCAGCCAGCTAGAT
GGGCTGAGCGTGAGCCTGGGCCGGCTGGGGACAAGGTGTGAGCCTGAGCCCTCCCGCCTCCAAGCCGTGTTCGAGGCCCTGCTCA
CCCAGTTTGACCGACTCAACCAGGGCACAGAGGACGTCTACCAGCTGGAGCAGCAGCTGCACAGCCTGCAAGGCCGCAGGAGCAG
GCGGGCGCCCGCCGGATCTTCCCATGGCCCATCCCCGGGCCTACAGGCCAGCACTGCCCAGCCGCCTTGCCCGGGCCAGTCGGGRT
GTGGACCTGGCCACTGGCCCCAGCAGGACACCCGTTCGGGCCAAGAACAAGGTCCACCCCAGCAGCACTTAA

SEQ ID NO: 19: lgx-TLD

METDTLLLWVLLLWVPGSTGDGWEPLKVLLEALYFSLVAKRLHPDEDDTLVESPAVTPVSARVPRVRPPHGFALFLAKEEARKVK
RLHGMLRSLLYYMLFLLVTLLASYGDASCHGHAYRLQSAIKQELHSRAFLAI TRSEELWPWMAHVLLPYVHGNQSSPELGPPRLR
QVRLQEALYPDPPGPRVHTCSAAGGF STSDYDVGWESPHNGSGTWAYSAPDLLGAWSWGSCAVYDSGGYVQELGLSLEESRDRLR
FLGLHNWLDNRSRAVFLELTRYSPAVGLHAAVTLRLEFPAAGRALAALSVRPFALRRLSAGLSLPLL TSVCLLLFAVHFAVAFAR
TWHREGRWRVLRLGAWARWLLVALTAATALVRLAGLGAADRGWTRFVRGRPRRF TSFDQVAQLSSAARGLAASLLFLLLYKAAQG
LRFVRQWSVFGKTLCRALPELLGVTLGLVVLGVAYAQLAILLVSSCVDSLWSVAQALLVLCPGTGLSTLCPAESWHLSPLLCVGL
WALRLWGALRLGAV ILRWRYHALRGEL YRPAWEPQDYEMVELFLRRLRLWMGL SKVKEFRHKVRFEGMEPLPSRSSRGSKVSPDY
PPPSAGSDASHPSTSSSQLDGL SVSLGRLGTRCEPEPSRLAAVFEALLTQFDRLNQATEDVYQLEQQLHSLQGRRSSRAPAGSSR
GPSPGLRPALPSRLARASRGYDLATGPSRTPLRAKNKVHPSST

SEQ ID NO: 20: Igx-TLD
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Table 2-18

ATGGAGACAGACACACTCCTGGTATGGGTAGTGCTGCTCTGGGTTCCAGGTTCCACTGGTGACGGCTGGGAGCCACT GAAGGTCT
TGCTGGAAGCCCTGTACTTCTCACTGGTGGCCAAGCGGCTGCACCCGGATGAAGATGACACCCTGGTAGAGAGCCCGGCTATRAC
GCCTGTGAGCGCACGTGTGCCCCGCGTACGGCCACCCCACGGCTTTGCACTCTTCCTAGCCAAGGAAGAAGCCCGCAAGGTCAAG
AGGCTACATGGCATGCTGCGGAGCCTCCTGRTGTACATGCTTTTTCTGCTGGTGACCCTGCTGGCCAGCTATGGGGATGCCTCAT
GCCATGGGCACGCCTACCGTCTGCAAAGCGCCATCAAGCAGGAGCTGCACAGCCGGGCCTTCCTGGCCATCACGCGGTCTGAGGA
GCTCTGGCCATGGATGGCCCACGTGCTACTGCCCTACGTCCACGGGAACCAGTCCAGCCCAGAGGTGGGGCCCCCACGGCTACRE
CAGGTGCGGCTGCAGGAAGCACTCTACCCAGACCCTCCCAGCCCCAGGRTCCACACGTGCTCGGCCGCAGGAGGCTTCAGCACCA
GOGATTAGGACGTTGGCTGGGAGAGTCCTCACAATGGCTCGGGGACGTGGGCCTATTCAGCGCCGGATCTGCTGGGGGCATGETC
CTGGGGCTCCTGTGGCGTGTATGACAGCGGGGGCTACGTGCAGGAGCTGGGCCTGAGCCTGGAGGAGAGCCGCGACCBGCTRCRE
TTCCTGCAGCTGCACAAGTGGCTGGACAACAGGAGCCGCGCTATGTTCCTGGAGCTCACGCGCTACAGCCCGGCCGTRGGGCTRE
ACGCCGCCGTCACGCTGCGOGTCGAGTTCCCBGCGGCCGGCCGCACCCTGGCCGCCCTCAGCGTCCGCCCCTTTGCGCTGCACEE
COTCAGCGCGGGOCTCTCGCTGCCTCTACTCACCTCGRTGTGGCTGCTGCTGT TCGCCATGCACTTCGCCATGGCCGAGGCCCRT
ACTTGGCACAGGGAAGGGCGCTGGCGOATGCTGCGGCTCGGAGCCTGGRCGCGGTGGCTGCTGGTGGCGCTGACGGCGGCCACGR
CACTGGTACGCCTCGCCCAGCTGGGTGCCGCTGACCGCCAGTGGACCCGTTTCGTGCGCGGCCGCCCGCGCCACTTCACTAGCTT
CGACCAGGTGGCGCAGCTGAGGTCCGCAGCCCGTGGCCTGRCGGCCTCACTGCTCTTCCTGCTTTTGGTCAAGGCTGCCCAGCAG
CTACGCTTCGTGCGCCAGTGATGCGTCTTTGGCAAGACATTATGCCGAGCTCTGCCAGAGCTCCTGGGGGTCACCTTGGGCCTRE
TGGTGCTCGGGGTAGCCTACGCCCAGCTABCCATCCTGCTCATGTCTTCCTGTGTGGACTCCCTCTGGAGCGTGGCCCAGRCCCT
GTTGGTGCTGTGCCCTGGGACTGGGCTCTCTACCCTGTGTCCTGCCGAGTCCTGGCACCTGTCACCCCTGCTGTGTGTGGRACTL
TGGGCACTGCGGCTGTGGEGCGCCCTACGGCTGGGGGCTGTTATTCTCCGCTGGCGCTACCACGCCT TGCGTGGAGAGCTGTACC
GGCCGGCCTGGEAGCCCCAGBACTACGAGATGGTGGAGTTGTTCCTGCGCAGGCTGCGCCTCTGGATGGACCTCAGCAAGRTCAA
GGAGTTCCGCCACAAAGTCCGCTTTGAAGGGATGGAGCCGCTGCCCTCTCGCTCCTCCAGGGGCTCCAAGGTATCCCCGRATATG
CCCCCACCCAGCGCTGGCTCCGATGCCTCGCACCCCTCCACCTCCTCCAGCCAGCTGGATGGGCTGAGCGTGAGCCTGGGCCREE
TGGGGACAAGGTGTGAGCCTGAGCCCTCCCGOCTCCAAGCCATGTTCGAGGCCCTGCTCACCCAGTTTGACCGACTCAACCAGGC
CACAGAGGACGTCTAGCAGCTGGAGCAGCAGCTGCACAGCCTGCAAGGCCGCAGGAGCAGCCGGGCGCCCGCCGGATCTTCCCAT
GGCCCATCCCCGRGCCTGCGGCCAGCACTGCCCAGCCACCTTGCCCGGGCCAGTCGGGGTGTGRACCTGRCCACTGGCCCCAGCA
GGACACCCCTTCGGGCCAAGAACAAGGTCCACCCCAGCAGCACTTAA

SEQ. ID NO: 21: CD16.7-CTT

MWQLLLPTALLLLVSAGMRTEDLPKAVVFLEPQWYSVLEKDSVTLKCQGAYSPEDNSTQWFHNESL 1 SSQASSYF IDAATVNDSG
EYRCQTNLSTLSDPVQLEVHIGWLLL QAPRWVFKEEDP [HLRCHSWKNTALHKVTYLONGKDRKYFHHNSDFHIPKATLKDSGSY
FCRGLVGSKNVSSETVNITITQGLAVSTISSFSPPGADPPRASALPAPPTGSALPDPQTASALPDPPAASALPAALAVISFLLGL
GLGVAGVLARTRESWHLSPLLCVGLWALRLWGALRLGAVILRWRYHALRGELYRPAWEPQDYEMVEL FLRRLRLWMGLSKVKEFR
HKVRFEGMEPLPSRSSRGSKVSPDVPPPSAGSDASHPSTSSSQLDGLSVSLGRLGTRCEPEPSRLOAVFEALL TQFDRLNQATED
VYQLEQQLHSLQGRRSSRAPAGSSRGPSPGLRPAL PSRLARASRGVDLATGPSRTPLRAKNKVHPSST

SEQ ID NO: 22: CD16. 7-CTT

ATGTGGCAGCTGCTCCTCCCAACTGCTCTGCTACTTCTAGTTTCAGCTGGCATGCGGACTGAAGATCTCCCAAAGGCTGTGGTGT
TCCTGGAGCCTCAATGGTACAGCGTGCTTGAGAAGGACAGTGTGACTCTGAAGTGCCAGGGAGCCTACTCCCCTGAGGACAATTC
CACACAGTGGTTTCACAATGAGAGCGTCATCTCAAGCCAGGCCTCGAGCTACTTCATTGACGCTGCCACAGTCAACGACAGTGGA
GAGTACAGGTGCGAGAGAAACCTCTCCACCCTCAGTGACCCGGTGCAGCTAGAAGTCCATATCGGCTGGCTGTTGCTCCAGGCCC
CTCGGTGGGTGTTCAAGGAGGAAGACCCTATTCACCTGAGGTGTCACAGCTGGAAGAACACTGCTCTGCATAAGGTCACATATTT
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Table 2-19

Table 2-19

ACAGAATGGCAAAGACAGGAAGTATTTTCATCATAATTCTGACTTCCACATTCCAAAAGCCACACTCAAAGATAGCGGCTCCTAC
TTCTGCAGGGGGCTTGTTGGGAGTAAAAATGTGTCT TCAGAGACTGTGAACATCACCATCACTCAAGGT TTGGCAGTGTCAACCA
TCTGATCATTGTGTCCACCTGGCGCAGATCCACCAAGGGCCTCTGCCCTCCCTGCCCCACCGACAGGCTGCGCCCTCCCTRACCS
GCABACAGCCTCTGCCCTCCCTGACCCGCCAGCAGCCTCTRCCCTCCCTGCGGCCCTRGCGETGATCTCCTTCCTCCTCGGECTR
GGCCTGGGGGTGGCGTGTGTGCTGGCGAGGACGCGTGAGTCCTGGCACTTGTCAGCCCTGCTGTGTGTGGGGCTCTGGGCACTGE
GGCTGTGGGGCGCCCTACGGCTGAGGGCTGTTATTCTCCGCTGGCGCTACCACGCCTTGCGTGGAGAGCTGTACCGGCCARECTE
GGAGCCCCAGGAGTACGAGATGGTGGAGTTGTTCCTGCGCAGGCTGCGCCTCTGAATGGGCCTCAGCAAGGTCAAGGAGTTCCGE
GAGAAAGTCCGCTTTGAAGGGATGGAGCCGCTGCCCTCTCGCTCCTGCAGGGGCTCCAAGGTATCCCCGGATATGCCCCCACGCA
GCGCTGGCTCCGATGCCTCGCACCCCTCCACCTCCTCCAGCCAGCTGAATGGGCTGAGCGTGAGCCTGGGCCAGCTGGGGACAAG
GTGTGAGCCTGAGGCCTCCCGCCTCCAAGCCGTGT TCGAGGCCCTGCTCACCCAGTTTGACCGAGTCAACCAGGCCACAGAGGAC
GTCTACCAGCTGGAGCAGCAGCTGCACAGCCTGCAAGGCCGCAGGAGCAGCCGGGCGCCCGCCGGATCTTCCCATGGCCCATCCC
(GGGCCTGCGGCCAGCACTGCCCAGCCGCCT TGCCCGGGCCAGTCGGGRTRTGGACCTGGCCACTGGCCCCAGCAGGACACCCOT
TCGGGCCAAGAAGAAGGTCCACCCCAGCAGCACTTAG

SEQ ID NO: 23: R-CTF

ATGAGTGCTGCTGGGGTGGACCTTGTTCTTGGCCCGAAGGGGTGTCCTGCTGGGGCCAGTGGCCAGGTCCACACCCCGACTAGEC
CGGGCAAGGCGGCTGGGCAGTGOTGGCCACAGGCCCGGGGATGGGCCACGGGAAGATCCGGCGGGCGCCCGRCTRCTCOTGCAGE
CTTGCAGGCTGTGCAGCTGCTGCTCCAGCTGGTAGACGTCCTCTGTGGCCTRGT TGAGTCGGTCAAACTGGGTGAGCAGGGCCTC
GAACACGGCTTGGAGGCGGGAGGGCTCAGGCTCACACCTTGTCCCCAGCCGGCCCAGGCTCACGCTCAGCCCATCCAGCTGGCTG
GAGGAGGTGGAGGGGTGCGAGGCATCGGAGCCAGCGCTGGGTGGGGGCACATCCGGGGATACCTTGGAGCCCOTGGAGGAGCGAG
AGGGCAGCGGCTCCATCCCTTCAAAGGGGACTTTGTGGCGGAACTCCTTGACCTTGCTGAGGCCCATCCAGAGGCGCAGCCTGCG
CAGGAACAACTCCACCATCTCGTAGTCCTGGGGCTCCCAGGCCGGCCGGTACAGCTCTCCACGCAAGGCGTGRTAGCGCCAGCAE
AGAATAACAGCCCCCAGCCGTAGGGCGCCCCACAGCCGCAGTGCCCAGAGCCCCACACACAGCAGGGGTGACAGGTGCCAGGACT
CGGCAGGACAGAGGGTAGAGAGCCCAGTCCCAGGGCACAGCACCAACAGGGCCTGAGCCACGCTCCAGAGGGAGTCCACACAGGA
AGACACGAGCAGGATGGCCAGCTGGGCGTAGGCTACCCCGAGCACCACCAGGGCCAAGGTGACCCCCAGGAGCTCTGGCAGAGET
CGGCATAATGTCTTGCCAAAGACGGACCACTGGCGCACGAAGCGTAGCTGCTGGGCAGCCTTGACCAAAAGCAGGAAGAGCAGCG
AGGCCGCCAGGCCACGGGCTGCRGAGCTCAGCTGCGCCACCTGGTCGAAGCTAGTGAAGCGGCGCGGGCGGCCGCGCACGAAACG
GGTCCAGTGGCGGTCAGGGGCACCCAGCTGGGCGAGGCGTACCAGTGCCGTGGCCGCCGTCAGCGGCACCAGCAGCCACCGCGEE
CAGGCTCCGAGCCGCAGCACGCGCCAGCGCCCTTCCCTRTGCCAAGTACGGRCCTCGECCACGGCGAAGT GCACGGCGAACAGCA
GCAGGCACACCGAGGTGAGCAGAGGCAGCGAGAGACCCGCGCTGAGGCGGCGCAGCGCAAAGGGGCGGACGCTGAGGGCGGCCAG
GGCGCGECCGECCECCGRGAACTCGAGGCGCABCGTGACGGCGACGTGCAGCCCCACGGCCGGGCTGTAGCGCGTRAGCTCCAGE
AACACAGCGCGGCTCCTGTTGTCCAGCCAGTTGTGCAGCTGCAGGAAGCGCAGCCGGTCGCGGCTCTCCTCCAGGCTCAGGCCCA
GOTGGTGCACGTAGCCCCCGOTGTCATACACGGCACAGGAGCCCCAGGACCATGCCCCCAGCAGATCCGGCGCTGAATAGGCCCA
CGTCCCCGAGCCATTGTGAGGACTCTCCCAGCCAACGTCGTAATCGCTGGTGCTGAAGCCTCCTGCGGCCGAGCACGTGTGRACC
CTGGGGCCGGGAGGGTCTGGATAGAGTGCTTCCTGCAGCCGCACCTGCCGCAGCCGTGGGGGCCCCAGCTCTGGGCTGRACTGGT
TCCCGTGGACGTAGGGCAGCAGCACGTGGGCCATCCATGGCCAGAGCTCCTCAGACCGCGTGATGGCCAGGAAGGCCCGGCTRTE
CAGCTCCTGCTTGATGGCGCTTTGCAGACGGTAGGCGTGCCCATGGCATGAGGCATCCCCATAGCTGGCCAGCAGGGTCACCAGC
AGAAAAAGCATGTACACCAGGAGGCTCCGCAGCATGCCATGTAGCCTCTTGACCTTGCGGGCTTCTTCCTTGGCCAGGAAGAGTG
CAAAGCOGTGGGGTGGCCGTACGCGGGGCACACGTGCGCTCACAGGCGTCACAGCCGGGCTCTCTACCAGGGTGTCATCTTCATC
CGGGTGCAGCCGCTTGGGCACCAGTGAGAAGTACAGGGCTTCCAGCAAGACCTTCAGTGGCTCCCAGCCGAGGAATGAGGCCAGE
AAGCTGGCGCTGCTGGACAGGAGCCACGCAACACTCACGCCCGGGGGGAAGCTCGCACCCACCCACCCTGAGACAGCCACAGCCA
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Table 2-20

Table 2-20

CAGCCACCAGGAGCAGGCTGAGCCCGTGGGCCAGGGAGGCACACCAGGCCGGCAGCAGGCGCTTCCACAGACCCTCCACCAGTCC
TGTCCTGGACAGCCTCGCTGCCTGGGGCTGTTCCCAGTTCAGGGCTGGGCTGGETGACCCCAGCTCCCCCAGCCTCTGCAGCGTE
AGCGTCTCTGTCTTCTCGCCAGGAGTGCTGGACAGGCTGCTGAGCAGGTCCGTTTCCATGTGAGTRTCTTGGGTAGGGGCTRGRE
TGCTGACCCCGTGGGCAAGGACCTGCTGGATCAGGTCTTCATCTGATGCTGAGAAGBATTTGGCAGGCGAGTAGGGGCTGGCCAG
GGAGAAGCCGTCCTCCTCTGGGOCCAGGCCATGGCCCACCTGGCCCCGTACCAGCTGCCGCAGATTGCTACCCACAATGGACGGE
TCACTGAGCAGGTCCGGCCAACTGAGCGTTCCOTCGCCGGAGGGCCAGCACAGCAGACTCTTAGAATCATCCAGAAACAAGTCAC
TCTTCATCTGTGCAACAAAGGCCTGCTCAGCGTGGAGGCCTGAGAACGTGAGGAAGGAGCTGTCCAGCACGGACGAGTCCAGGCA
GCTGTCGATGTCCAGCACCTGCTGCCCGGCAGGTGTGGGGCTCGGGCTCCCAGCCACCTTGCTCCGGGACATCCGGAAGAGAAAA
AGGATGGCGAGGTAGACGGGATAGACAAGCACGCTGGAGAGCCAGGCCAACAGCGAGTGTGTCGACGCTCAGCGGGCTCAGCCTGE
AGACATGCCCCGTGCTGTAGGCAGAGTCGCGAACAGCCCCGTACCACACGGCGT TGGCGCCCAGGAAGAGGCAGATGAGGAGAAC
GCAGCAGGTGGCCCTCTGGATGCGAGTGAAACGGCTACGAGGCGGCCGGTCCCATATGGAGAGCCAGATGTGCTTGTCAAAGAAG
CCAGGCTGCAGCTCAGCCACCAGCAGGCGCCGGAAGCGCAAAAGGGCTGCGTCGCTCAGCGECCAGCACCTCCTTCTCCAGCAGRE
CCCCGTTGGCCTCOGTCTCCACCGAAAGGCAGTCATTGACCAGGAAGAAGGCGCTGCGTGCCRTCTGCAGGTCCCTGACGATGAC
GTGCTGCAGGAACCAGGCAGGGCTGAGCCCTTTGTTGTCGTGCCACACTCGGATCTTCCACACGCTACCCAGGCTGTGCGGGGTG
GCGATCCGGAAGATGTCCAGGCTGTTGCGGTGGAAGGCTCTGTCGCCGTCCAGGTGCCGATGGCCGCTCCGGCTGTCCACCCCAT
ACAGCATGATGCCGACGTGGGCCATGGTACCTGAGCCCCGGCCCCAGCCTGTCTTRACGAGGATCTCGTACT TGAAGCGGCCCOG
CTGCCCACAGAAAGGGATGGCGCGGCCCCGGCTGGCATCCAACTGGTCCAGCTTGTGCAGGATGGCGGCCATGACCATGTAGGTC
ACCAGGCACACAGGACATGTCAGCATGACGATGTAGTTTACATCCGCTGTCGGCTCAGGAAAGACAAAGCGGACATGGCTTGEGE
GCACGAAGAGGCTGGCGCCGAAGGCGGTTAA

[0171]
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Table 5-1

Table §5-1

SEG 1D NO: 24: FAS-CTT

MLGIWTLLPLVLTSYARLSSKSVNAQVTDINSKGLELRKTVTTVETONLEGLHHDGQFCHKPCPPGERKARDGTVNGDEPDCVPC
QEGKEYTDKAHF SSKCRRCRLCDEGHGLEVE INGTRTANTKCRGKPNFFCNSTVCEHCDPCTKCEHG IKECTLTSNTKCKEERS
RSMLGHLCLLLLPIPLIVAVV ILRWRYHALRGEL YRPAWEPQDYEMVEL FLRRLRLWMGL SKVKEFRHKVRFEGMEPLPSRSSRG
SKVSPDVPPPSAGSDASHPSTSSSOLDGLSVSLGRLGTRCEPEPSRLGAVFEALLTQFDRLNOATEDVYQLEGOLHSLOGRRSSR
APAGSSRGPSPGLRPALPSRLARASRGVDLATGPSRTPLRAKNKVHPSST

SEQ ID NO. 25: FAS-CTT

ATGCTGGGCATCTGGACCCTCCTACCTCTGGTTCTTACGTCTGT TGCTAGATTATCGTCCAAAAGTGTTAATGCCCAAGTGACTG
ACATCAACTCCAAGGGATTGGAATTGAGGAAGACTGTTACTACAGTTGAGACTCAGAACT TGGAAGGCCTGCATCATBATEGCCA
ATTCTGCCATAAGCOCTGTCCTCCAGGTGAAAGBAAAGCTAGGGACTGCACAGTCAATGBGBATGAACCAGACTGCGTGOCOTEE
CAAGAAGGGAAGGAGTACACAGACAAAGCCCATTTTTCTTCCAAATGCAGAAGATGTAGATTGTGTGATGAAGRACATGGCTTAG
AAGTGGAAATAAACTGCACCCGGACCCAGAATACCAAGTGGAGATGTAAACCAAAGTTTTTTTGTAACTCTACTGTATGTGAACA
CTGTGACCCTTGCACCAAATGTGAACATGBAATCATCAAGGAATGCACACTCACCAGCAACACCAAGTGCAAAGAGGAAGGATCC
AGATCTAACTTGGGGTGGCTTTGTCTTCTTCTTTTGCCAATTCCACTAATTGTTTGGGTGGTTATTCTCCGCTRGCGLTACCACS
CCTTGCGTGGAGAGGTGTACCGGCCEGCCTGEGAGCCCCAGGACTACGAGATGGTGGAGTTGTTCCTGCGOAGGCTGCGCCTCTG
GATGEGCCTCAGCAAGGTCAAGGAGTTCOGCCACAAAGTCCGCT TTGAAGGGATGGAGCCGCTRCCCTCTCACTCCTCCAGGRES
TCCAAGGTATCCCCGGATGTGCCCCCACCCAGCGCTGECTCCGATGCCTCGCACCCCTCCACCTCCTCOAGCCAGCTGRATRGGC
TBAGCGTGAGCCTGGGCCOGCTEEGEACAAGGTGTGAGCCTGAGCCCTCCCECOTCCAAGCCATRTTCOAGGCCCTGCTCACCOA
GTTTGACCGACTCAACCAGGCCACAGAGBAGGTCTACCAGCT GBAGCAGCAGCTGCACAGCCTGCAAGGCCGCAGBAGCAGCLGE
GCGGCCGLCGGATCT TCCCRTGGCCCATCOCCGEGCCTRCGGOCAGCACTGCCCAGCCGCCTTRCCCGRGCCAGTCRGEGTRTEG
ACGTGGCCACTGGCOCCAGCAGGACACCCCT TCGGGOCAAGAACAAGGTCCACCCCAGCAGCACTTAG

SEQ ID NO: 26: CTTANLS

MVILRWRYHALRGEL YRPAWEPQDYEMVELFFEGMEPLPSRSSRGSKYSPDVPPPSAGSDASHPSTSSSALDGLSYSLGRLGTRG
EPEPSRLGAVFEALLTQFDRLNGATEDVYQLEQOLHSLOGRRSSRAPAGSSRGPSPGLRPALPSRLARASRGVDLATGPSRTPLR
AKNKVHPSST

SEQ ID NO: 27: CTTdNLS

ATGGTTATTCTCCGCTGGCGCTACCACGCCT TGCGTGGAGAGCTGTACCGGLCGECOTGGEAGCCCCAGGACTACGAGATGETEE
AGTTGTTCTTTGAABGGATGGAGCCECTGOCCTCTCECTCCTCCAGRGGCTCCAAGGTATCCCCGGATGTGCOCCCACCCAGCEE
TGGCTCGGATGCCTCGCACCCCTCCACCTCOTCCAGCCAGCTGEATGRGCTGAGCATGAGCCTRGGCCGRCTGRGGACAAGGTGT
GAGCCTGAGCCCTCCCROCTCOAAGCCGT BT TCRAGGCTCTGCTCAGCCAGT TTGAGGGAGTCAAGCAGGCCACAGAGBACGTCT
ACCAGCTGGAGCAGCAGCTGCACAGGCTGCAAGGCCGCAGGAGCAGGCGGGOGCCCRCCEGATCTTCCCGTGGCCCATCCCAGG
CCTGOGGCCAGCAGTGCCCAGCCACCTTGCCCAGRCCAGTCRGEGTGTGGACCTGGCCACTGRCCOCAGCAGGACACTOCTTOGE
GOCAAGAACAAGGT CCACGCCAGCAGCACTTAG

SEQ 1D NO: 28: C7T4104-4203

MYILRWRYHALRGEL YRPAWEPGDYEMVEL FLRRLRLWMGL SKVKEFRHKVRFEGMEPLPSRSSRGSKVSPDYPPPSAGSDASHP
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Table 5-2

Table §-2

STSSSQLDGLSVSLGR

SEQ 1D NO. 29 CTT4104-4203

ATGGTTATTCTCCGCTGECGCTACCACGCCTTGCGTGGAGAGCTGTACCGRCCGCCTOREAGCCCCAGGACTACGAGATGGTRE
AGTTGTTCCTGCGCAGECTGCGOCTCTGOATEGGCCTCAGCAAGGTCAAGGAGT TCCGCCACAAAGTCCGCTTTGAAGGGATGGA
6CCGCTGCCCTCTCGCTCCTCCAGGGGCTCCAAGGTATCCCCGGATGTGCCCCCACCCAGCGCTGECTCCBATGCCTCGCACCCS
TOCACCTCCTCCAGCCAGCTGGATGGGCTGAGCGTGAGCCTGGGCCGGTAG

SEQ 1D NO: 30: CT74154-4253

MRFEGMEPLPSRSSRGSKYSPDVPPPSAGSDASHPSTSSSOLDGL SVSLGRLGTRCEPEPSRLGAVFEALL TOFDRLNOATEDVY
QLEQOLHSLOGRRSSR

SEQ 1D NO: 31: CTT4154-4253

ATGCGCTTTOAAGGGATGGAGCCGCTGCCCTCTCRCTCCTCCAGGGGCTCCAAGGTATCCCCGGATGTGCCCCCACCCAGCGETE
GCTCGGATGCCTCGOAGGCCTCCACCTCCTCOAGCCAGGTGOATGEGCTGAGCGTGAGCCTRGGLCGGCTGOGGACAAGGTGTGA
GCCTGAGCCCTCCCGOCTCCAAGCCRTGTTCGAGGCCCTGCTCACCCAGTTTGACCGACTCAACCAGGCCACAGAGGACGTCTAC
CAGCTGGAGCAGCAGCTGCACAGCCTGCAAGGCCGCAGBAGCAGCCGRTAG

SEQ ID NO: 32: CT74193-4303

MOLDGLSVSLGRLGTRCEPEPSRLOAVFEALLTQFDRLNQATEDVYQLEGQLHSLOGRRSSRAPAGS SRGPSPGLRPALPSRLAR
ASRGVDLATGPSRTPLRAKNKVHPSST

SEQ ID NO: 33: CTT4193-4303

ATGCAGCTGBATGGGCTGAGCGTGAGCCTAGECCGECTGOGGACAAGGTGTGAGCCTBAGCCCTCCCGCCTCCAAGCCRTRTTCE
AGGCCCTGCTCACCCAGTTTGACGGACTCAACCAGGCCACAGAGGACGTCTACCAGCTGBAGCABCAGCTGCACAGCCTGCAAGS
GOGCAGGAGCAGCCGRGCACCCEECREATCTTCCCGTRGCCCATCCCCEGRCCTBCEGCCAGCACTRCCCAGCCGLETTALEEE
GCCAGTCGGGGTGTGGACCTRGCCACTBGCCCCAGCAGGACACCCCTTCGOGCCAAGAACAAGBTCCACCCCAGCAGCACTTAG

SEQ 1D NO: 34: GT74204-4303

MLGTRCEPEPSRLOAVFEALLTOFDRLNOATEDVYQLEGOLHSLOGRRSSRAPAGS SRGPSPGLRPALPSRLARASRGVDLATGP
SRTPLRAKNKVHPSST

SEQ 1D NO: 35 CTT4204-4303

ATGCTGGGGACAAGGTGTGAGCCTGAGCCCTCCCGCCTCCAAGCOGTOTTCRAGGCCCTGCTCACCCAGTTTGACCGACTCAACE
AGGCCACAGAGGACGTCTACCAGCTGGAGCAGCAGCTGCACAGGCTGCAAGGCCGCAGGAGCAGCCGAGCGCCOGCCRBATETTE
GCGTGGCCCATCOCCGGGCCTGCRGCCAGCACTGCCCAGCCRCCT TOGCCCEGGCCAGTCGGOGTGTRGACCTGGCCACTRGECCE
AGCAGGACACCCCTTCGGGCCAAGAACAAGGTCCACCCCAGCAGCACTTAG

SEQ ID NO: 36: CD16. 7-GTTANLS
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Table 5-3

Table 5-3

MHQLLLPTALLLLVSAGMRTEDLPKAVVFLEPOWYSVLEKDSVTLKCOGAYSPEDNS TOWFHNESL 1 SSOASSYF IDAATYNDSG
EYRGQTHLSTLSDPVQLEVHI GWLLLOAPRWVFKEEDP IHLRCHSWKNT ALHKVTYLONGKDRK YFHHNSDFHIPKATLXDSGSY
FCRGLVGSKNVSSETYNITITGGLAVST I SSFSPPGADPPRASALPAPPTGSALPDPQTASALPDPPAASALPAALAVISFLLGL
GLGVACYLARTRVILRWRYHALRGEL YRPAWEPGDYENVELFFEGMEPLPSRSSRGSKVSPDVPPPSAGSDASHPSTSSSOLDGL
SVSLGRLGTRCEPEPSRLOAVFEALL TOFDRLNGATEDVYQLEGOLHSLOGRRSSRAPAGSSRGPSPGLRPALPSRLARASRGYD
LATGPSRTPLRAKNKVHPSST

SEG 1D NO: 37:CD16. 7-CTTdNLS

ATGTGGCAGCTGCTCCTCCCAACTGCTCTGCTAGTTCTAGTTTCAGCTGGCATGCGEACTGAAGATCTCCCAAAGBCTRTGGTET
TCCTGGAGCCTCAATGBTACAGCGTGCTTGAGAAGGACAGTGTGACTCTGAAGTGCCAGGGAGCCTACTCCCCTGAGGACAATTE
CACACAGTGGTTTCACAATGAGAGCCTCATCTCAAGCCAGGCCTCGAGCTACTTCATTGACGCTGCCACAGTCAACGACAGTGGA
GAGTAGAGGTGCCAGACAAACCTCTCCACCCTCAGTGACCCGGTBCAGCTAGAAGTCCATATCGGCTGGCTET TGCTCCAGGLCE
CTCGGTGGGTGTTCAAGGAGGAABACCCTATTCAGCT GAGGTGTCACAGCTGBAAGAACACTGCTCTGCATAAGGTCACATATTT
ACAGAATGGCAAAGACAGGAAGTATTTTCATCATAATTCTGACTTCCACATTCCAAAAGCCACACTCAAAGATAGCGGCTCCTAC
TTCTGCAGGBGGCTTGTTGGOAGTAAAAATGTGTCTTCAGAGACTGTGAACATCACCATCACTCAAGGTTTGGCAGTGTCAACCA
TCTCATCATTCTGTCCACCTGGCGCGGATCCACCAAGGGCCTCTRCCCTCCCTGCCCCACCBACAGGCTCCGCCCTCCCTGACCS
GCABACAGCCTCTGCCCTCCCTGACCCGOCAGCAGCCTCTGCCCTCOCTGCGGCCOTGGCGETGATCTCCTTCCTCCTCOGGCTG
GBCCTBGEGETERCETGTGTGCTGGCGAGGACGCaTattat totcogotaacpctaccacgeottgoptgeagagctgtacogec
cggoctggeagoccoaggactacgagategtegagtigtiotttgaagegatgpagecgotgccetotegotoctccaggggcte
caaggtatococggatgteccoccaccoagsgctggctocgatecctogoaccoctocacetoctecagcoagotegategpoty
agegtpagcotppgocgectegegacaaggtgtygagoctgagcoctocogoctocaagcogtgttogageccotgctcacocapt
ttgaccgactcaaccaggccacagaggacgtotaccagotgeagcagcagot goacagect goaagecogcaggagcagocgEgc
geecgocggateticccglggcccatocoogegectgogpccagcactgoccagecgecttgocoggpccagtogeeatgtegac
stegccactggccccageageacaccoottoggsccaagascaagetcoaccoscageagsacttaa

SEQ 1D NO: 38: CD16. 7-CT74104-4203

MWOLLLPTALLLLYSAGMRTEDLPKAVVFLEPQRYSVLEKDSVTLKGQGAYSPEDNS TQWFHNESL I SSQASSYF IDAATYNDSG
EYRCQTNLSTLSDPVOLEVH GWLLLOAPRAVFKEEDP IHLRCHSWKNTALHKVTYLONGKDRKYFHHNSDFH] PKATLKDSGSY
FCRGLVGSKNVSSETYNITITQGLAYST I SSFSPPGADPPRASALPAPPTGSALPOPQTASALPDPPAASALPAALAVISFLLGL
GLGVACVLARTRVILRWRYBALRGELYRPAWEPQDYEMVELFLRRLRLANGL SKVKEFRHKVRFEGMEPLPSRSSRGSKVSPDYP
PPSAGSDASHPSTSSSALDGLSVSLGR

SEQ 1D NO: 38: CD16. 7-CTT4104-4203

ATGTGGCAGCTGCTCCTCCCAACTACTCTGCTACTTCTAGTTTCAGCTGGCATGCGGACTGAAGATCTCCCAAAGBCTATGATGT
TCCTGGAGCCTCAATGGTACAGCETGOTTGAGAAGBACAGTGTGACTCTGAAGTBCCAGBGAGCCTACTCCCCTGAGGACAATTE
CACACAGTGGTTTCAGAATGAGAGCCTCATCTCAAGCCAGGCCTCGAGCTACTTCATTGACGCTGCCACAGTCAACGACAGTGGA
GAGTACAGGTGCCAGACAAAGCTCTCCACCCTCAGTGACCCGGTGCAGCTAGAAGTCCATATCGGCTGGCTRTTGCTCCAGGLEC
CTCOGTGGOTGTTCAAGGAGGAAGACCCTATTCACCTGAGGTGTCACAGCTGGAAGAACACTGCTCTGCATAAGGTCACATATTT
AGCAGAATGGCAAAGACAGGAAGTATTTTCATCATAATTCTGACTTCCACATTCCAAAAGCCACACTCAAAGATAGCGGCTCCTAG
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Table 5-4

Table 54

ITCTGCAGGGGGCTTGTTGBGAGTAAAAATGTGTCTTCAGAGACTGTBAACATCACCATCACTCAAGBTTTBGCAGTGTCAACCA
TCTCATCATTCTCTCCACCTGBCGCRGATCCACCAAGGGCCTCTGCCCTCCCTGCOCCACCBACAGGCTCOBCCCTCCCTBACTE
GCAGACAGCCTCTGCCCTCCCTGACCCRCCAGCAGCCTCTGCCCTCCCTGCGGCOCTGGCEGTGATCTCCTTCOTCCTCRGGCTS
GGCCTGRGGGTGGLOTGTGTOCTGRCBAGGACECET st tattotocgotagcactaccacgoottecetsgagagcttacoegc
cggootgegageccoaggactacpagatagtgagttpticoteoecagectgogoctotggatpgpcctcagcaapptoaagea
gttocgecacaaagtoogotttpaagpgategpagcogotposetotogetoctosaggapctecaaggtatcocogratatacec
ccaccoagegetggctocgatpoctogeaccectocacotoctocagocagotegategectpagegtagoctepgocpptag

SEG ID NO: 40: CD16.7-CTT4154-4253

MWQLLLPTALLLLVSAGMRTEDL PKAVVFLEPOWYSVLEKDSVTLKCOGAYSPEDNSTORFHNESL 1 SSQASSYF IDAATYNDSG
EYRCQTNLSTLSDPVOLEVHI GRLLLOAPRWVFKEEDP [HLRCHSWKNTALHKVTYLONGKDRKYFHHNSDFHIPKATLKDSGSY
FCRGLVGSKNVSSETVNITITOGLAVST I SSFSPPGADPPRASALPAPPTGSALPOPOTASALPDPPAASALPAALAVISFLLGL
GLGYACVLARTRRFEGMEPLPSRSSRGSKVSPDVPPPSAGSDASHPSTSSSOLDGLSVSLGRLGTRCEPEPSRLOAVFEALLTOF
DRLNQATEDVYQLEQQLHSLGGRRSSR

SEQ ID NO: 41: CD16. 7-CTT4154-4253

ATGTGGCAGCTGCTCCTCCCAACTGCTCTGCTACTTCTAGTTTCAGCTGGCATGCGGACTGAAGATCTCCCAAAGGCTGTGGTGT
TGCTGGAGCCTCAATGGTACAGCGTGCT TGAGAAGGACAGTGTGACTCTGAAGT GCCAGGGAGCCTACTCCOCTGAGGACAATTT
GACACAGTGGTTTCACAATGAGAGCCTCATCTCAAGCCAGGCCTCBAGCTACTTCATTGACGSTGCCACAGTCAACGACAGTGEA
GAGTACAGGTGCCAGACAAACCTCTCCACCCTCAGTGACCCGGTGCAGCTAGAAGTCCATATCOGCTGGCTETTRCTCCAGECCT
GTCBGTGBETGTTCAAGGAGGAAGACCCTATTCACCTGAGGTGTCACAGCTGGAAGAACACTGCTCTGCATAAGGTCACATATTT
AGAGAATGGCAAAGACAGGAAGTATTTTCATCATAATTCTGACT TCCACAT TCCAAAAGCCACACTCAAAGATAGCGGCTCCTAC
TTCTGOAGGGGGCTTGTTGGBAGTAAAAATGTGTCTTCAGAGACTGTGAACATCACCATCACTCAAGBTTTGGCAGTGTCAACCA
TCTCATCATTCTCTCCACCTGBCGCGRATCCACCAAGGGCCTCTGOCCTCCCTGCCCCACCGACAGGLTCORCCCTCCCTGACCE
GCAGACAGCCTCTGCCCTCCCTBACCCGOCAGCAGCCTCTGCCCTCCCTGCGGCCCTERCERTBATCTCCTTCCTCCTCAG6CTE
GGOCTGRGOGRTGECGTGTGTGOTGEOGAGGACGCEToget ttgaagsgategagsosctscoctotegetoctocangrsctoca
aggtatecocggatgigococcaccoagogetegotoogatecotogoaccoctocacotoctcoagocagotegategecteag
cgtgagoctegpccgpcteepracaaggteteagocteagcooteccgectocaagecgtatitogagecoctectcaccoagttt
gaccgactcaaccaggocacagageacgtctacoagotagagcagcagotgeacagoctecaaggccgcaggagcagcogetag

SEQ 1D NO: 42. CD16. 7-CTT4154-4243

MHQLLLPTALLLLVSAGMRTEDLPKAVVFLEPGRYSVLEKDSVTLKCGGAYSPEDNS TOWFHNESL 1 SSOASSYF IDAATYNDSG
EYRCQTNLSTLSDPVQLEVHIGHLLLQAPRWVFKEEDP I HLRCHSWKNTALHKVTYLONGKDRKYFHHNSDFHI PKATLKDSGSY
FORGLVGSKNVSSETYNITITQGLAVSTISSFSPPGADPPRASALPAPPTGSALPDPGTASALPDPPAASALPAALAVISFLLGL
GLGYAGVLARTRRFEGMEPLPSRSSRGSKYSPDVPPPSAGSDASHPSTSSSOLDGLSVSLGRLGTRCEPEPSRLOAVFEALLTOF
DRLNOATEDVYQLEGOL

SEQ 1D NO: 43: CD16. 7-CT74154-4248

ATGTGECAGCTGCTCOTCCOAAGTGCTCTGCTACTTCTAGTTTCAGCTGBCATGCGGACTGAAGATCTCOCAAAGGCTGTGGTGT
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Table 5-5

Table §-5

TCCTGBAGCCTCAATGETACAGCGTGCT TGAGAAGGACAGTGTGACTCTBAAGTGCCABGBAGCCTACTCCOCTGAGGACAATTE
CACACAGTGGTTTCACAATGAGAGCCTCATCTCAAGCCAGGCCTCGAGCTACTTCATTGACGCTGCCACAGTCAACGACAGTGBA
GAGTACAGGTGCCAGACAAAGCTCTCCACCCTCAGTGACCCGGTGCAGCTAGAAGTCCATATCGGCTGRCTETTGCTCCAGRECE
GTCOGTEGGTOTTCAAGGAGGAAGACCCTATTCACCTGAGGTGTCACAGCTGGAAGAACACTGCTCTGCATAAGGTCACATATTT
ACAGAATGGCAAAGACAGBAAGTATTTTCATCATAATTCTGACTTCCACATTGCAAAAGCCACACTCAAAGATAGCGGCTCCTAC
TTCTGCAGGGOGCTTGTTGGGAGTAAAAATGTGTCTTCAGAGACTGTGAACATCACCATCACTCAAGETTTGGCAGTGTCAACCA
TCTCATCATTCTCTCCACCTRECGCGEATCCACCAAGGECCTCTGCCCTCCCTAOCCCACCGACAGRCTCOBCCCTCCCTRACEE
GCAGACAGCCTCTGCCCTCCCTGACCCRCCAGCAGCCTCTGCCCTCOCTGCGGCCCTGRCGRTGATCTCCTTCCTCCTCRGGETS
GGCCTGBG0GTGOC6TGTGTGCTGGUGAGBACEC6T oot ttzaagegatggagcogetgocctotogetoctocaggegotoca
aggtatecocggatetygcccooascoagorctggctocgatgoctogoaccoctocacctoctocagooagotggategrctaag
cgtgageotpgpcogectagepacaagetgtpagocigagccctoccgoctooaagsogtgttogagecoctectoacccagtit
gacogactoaaccapgecacagaggacptetaccagetpgageagcapgetgtag

SEQ 1D NO: 44 CD16.7-CTT4193-4303

MHOLLLPTALLLLVSAGMRTEDLPKAVVFLEPQWYSVLEKDSVTLKCQGAYSPEDNSTOWFHNESL 1 SSQASSYF IDAATVNDSG
EYRCQTNLSTLSDPVOLEVHI GWLLLOAPRWVFKEEDP T HLRCHSWKNTALHKVTYLONGKDRKYFHHNSDFHIPKATLKDSGSY
FCRGLVGSKNVSSETVNITITOGLAVST I SSFSPPGADPPRASALPAPPTGSALPDPQTASALPOPPAASALPAALAVISFLLGL
GLGVAGVLARTRQLDGLSVSLGRLGTRCEPEPSRLQAVFEALL TOFDRLNGATEDVYQLEGOLHSLOGRRSSRAPAGSSRGPSPG
LRPALPSRLARASRGVDLATGPSRTPLRAKNKVHPSST

SEQ ID NO: 45: CD16. 7-CTT4193-4303

ATGTGBCAGCTGCTCCTCCCAACTGCTCTGCTACTTCTAGTTTCAGCTGGCATGCGGACT GAAGATCTCCCAAAGGCTGTEGTAT
TCCTGOABCCTCAATGETACAGCGTGCTTGAGAAGGACAGTRTGACTCTGAAGTGCCAGBGAGCCTACTCCCCTGAGGACAATTC
GACACAGTGGTTTCACAATGAGAGCCTCATCTCAAGCCAGGCCTCBAGCTACTTCATTGACGCTGCCACAGTCAACGACAGTGGA
GAGTACAGGTGCCAGACARACCTCTCCACCCTCAGTGACCCGGTBCAGCTAGAAGTCCATATCBGCTGGCTBTTGCTCCABRCEC
CTOBGTGGGTGTTCAAGGAGGAAGACCCTATTCACCTGAGGTGTCACAGCTGGAAGAACACTGCTCTGCATAAGGTCACATATTT
AGAGAATGGCAAAGACAGGAAGTATTTTCATCATAATTCTGACTTCCACATTCCAAAAGCCACACTCAAAGATAGCGGCTCOTAC
TTCT6CAGRGGCTTGTTGGGAGTAAAAATGTGTCTTCAGAGACTGTGAACATCACCATCACTCAAGGTTTGROAGTGTCAACCA
TCTCATCATTCTCTCCACCTGBCGCGGATCCACCAAGGGCCTCTGOCCTCCCTBCCOCACCGACAGGCTCCECCCTCCCTRACCS
GCAGACAGCCTCTGGCCTCCGTGACCCGCCAGCAGCCTC?GCCCTCGCYGCGGGCC?GGCGGTGATCTGCTTCCTCCTCGGGCTG
GGOCTGGGGGTGOCETGTGTGCTEGC6AGBACOCETcagotpgatgagotpagogtaagectgggooggotezpeacaagetete
agectgagocctocogectocaageogtattogaggccotgotoacccagtitpaccgactoaaceaggccacagagpacgtota
coagotggagcagoagotgcacagectgcaaggcogeaggageagscgegogoocgecgeatottcoogtegoccatocceggge
ctgcggccagcactgcccagccgcottgcccgggccagtcggggtgtggacctggacactggccccagcaggacaccccttcggg
ccaagaacaaggliccaceccagcageacttag

SEQ 1D NDv 46: CD16. 7-CTT4204~4303

MROLLLPTALLLLVSAGMRTEDLPKAVYFLEPQWYSVLEKDSVTLKCGGAYSPEDNSTOWFHNESL I SSQASSYF IDAATVNDSG
EYRCQTNLSTLSDPVOLEVHI GRLLLOAPRWVFKEEDP THLRCHSWKNTALHKYTYLONGKDRK YFHHNSDFHI PKATLKDSGSY

93



Table 5-6

Table 56

FCRGLVGSKNYSSETVNITITOGLAVST | SSFSPPGADPPRASALPAPPTGSALPDPQTASALPDPPAASALPAALAVISFLLGL
GLGVAGVLARTRLGTRCEPEPSRLOAVFEALLTOFDRLNOATEDYYQLEQGQLHSLOGRRSSRAPAGSSRGPSPGLRPALPSRLAR
ASRGVDLATGPSRTPLRAKNKVHPSST

SEQ 1D NO: 47 GD16. 7-0T74204-4303

ATGTGGCABCTGCTCCTCCCAACTRCTCTGETACTTCTAGTTTCAGCTGGCATGCAGACTGAAGATCTCCCAAAGBCTGTGATGT
TCCTGBAGCCTCAATGGTACAGCGTGCTTGAGAAGGACAGTGTGACTCTGAAGTGCCAGBGAGCCTACTCCCCTBAGBACAATTE
CAGACAGTGGTTTCACAATGAGAGCCTCATCTCAAGCCAGGCCTCGAGCTACTTCATTGACGCTGCCACAGTCAACGACAGTAGA
GAGTACAGGTGGCAGACAAAGCTCTCCACCCTCARTGACCCGGTGCAGCTAGAAGTCCATATCGGLTGGCTRTTRCTCCAGGECE
CTCGGTGGGTGTTCAAGGAGGAAGACCCTATTCACCTGAGGTGTCACAGCTGGAAGAACACTGCTCTOCATAAGBTCACATATTT
ACAGAATGGCAAAGACAGGAAGTATTTTCATCATAATTCTGACTTCCACATTCCAAAAGCCACACTCAAAGATAGCGGCTCOTAC
TTCTGCAGGGGGCT TGTTGGEAGTAAAAATGTGTCT TCAGAGACTGTGAACATCACCATCACTCAAGGTTTGBCAGTGTCAALGA
TCTCATCATTCTGTCCACCTGGCGCGBATCCACCAAGGBCCTCTRECCTCCETGCCCCACCGACAGGCTCCBCCCTCCCTRACEE
GCAGACAGCCTCTGCCCTCCCTBACCCACCAGCAGCCTCTBCCCTCCCTRCAECCCTAGCBGTGATCTCCTTCCTCCTCRGGCTG
GGCCTGOGEGTRGCGTGTGTGCTGRCOAGGACGCGTctgegacaagrtteagoot gagocotecogoctocaagcogtettog
aggcccotpcteaccoagtttpgaccgactoaaccaggcoacagaggacetetaccagetggagcagcagotgcacagoct goaage
cogeaggagcagocggecgecegocggatettocogtgecocateccogggoctgoggccagoactgoccagesgoettgcooee
gocagtegegetatgpacctegocactgrcccoageaggascaccoottogggocaagaacaaggtecaccceageageact tag

SEQ ID NO: 48: CD16. 7-CTT4204-4253

MHOLLLPTALLLLVSAGMRTEDLPKAVVFLEPONYSVLEKDSVTLKCQGAYSPEDNS TORFHNESL | SSOASSYF I DAATVNDSG
EYRCQTNLSTLSDPVGLEVH] GWLLLGAPRAVFKEEDP | HLRCHSWKNTALHKVTYLONGKDRKYFHHNSDFHIPKATLKDSGSY
FCRGLVGSKNVSSETYNITITQGLAVSTISSFSPPGADPPRASALPAPPTGSALPDPATASALPDPPAASALPAALAVISFLLGL
GLGVACVLARTRLGTRCEPEPSRLOAVFEALLTOFDRLNQATEDVYQLEQOLHSLOGRRSSR

SEQ 1D NO: 49: CD16. 7-CT74204-4253

ATGTGBCAGCTGCTOCTCCCAAGTGCTCTGCTACTTCTAGTTTCAGCTGGCATGCGGACTGAAGATCTCCCAAAGGCTGTGATGT
TCCTGGAGCCTCAATGGTACAGCGTGCTTGAGAAGGACAGTGTGACTCTGAAGTGCCAGGGAGCCTACTCCCCTGAGBACAATTC
GACAGAGTOGTTTCACAATGAGAGCCTCATGTCAAGCCAGGCCTCGAGCTACTTCATTGACGCTGCCACAGTCAACGACAGTGOA
GAGTACAGGTGCCAGACAAAGCTCTCCACCCTCAGTGACCCGGTGCAGCTAGAAGTCCATATCRGCTGRCTGTTRCTCCAGSRCCE
CTCGGTGGBTGTTCAAGBAGGAAGACCCTATTCAGCTGAGGTGTCACAGCTGGAAGAACACTGCTCTGCATAAGGTCACATATTT
AGAGAATGGCAAAGACAGGAAGTATTTTCATCATAATTCTOACT TCCAGATTCCAAAAGCCACACTCAAAGATAGCGGCTCLTAC
TTCTGCAGGGGGGTTGTTGGRAGTAAAAATGTGTCTTCAGAGAGTGTGAACATCACCATCACTCAAGGTTTGGCAGTGTCAACCA
TCTCATCATTCTCTCCACCTGBCGCBGATCCACCAAGGBCCTCTGOCCTCCCTGCCCCACCBACAGGCTCCRCCCTCCCTRACCE
GGAGACABCCTCTGCCCTCCOTBACCCGCCAGCAGCCTCTAUCCTCOCTRCGGCCCTRGCGRTGATCTCCTTCCTCCTCRGACTE
GGOCTGGGGATEGCATGTGTGCTGECGAGGACOCGT et sggracaagatstgagcotgagecctecegoctccaagscetpttog
aggecctgetoaccoagttitpaccpactoaaccageccacagaggacgtctaccagetggagcagcagetecacagect ecaage
cogcaggagcageecggtag
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Table 5-7

Table 5-7

SEQ ID NO: 50: CD16. 7-CTT4254-4303

MHOLLLPTALLLLVSAGMRTEDLPKAVYFLEPQWYSVLEKDSVTLKCOGAYSPEDNSTONFHNESL 1 SSOASSYF IDAATVNDSG
EYRCATNLSTLSDPVOLEVHI GRLLLOAPRWVFKEEDP I HLRCHSWKNTALHKVTYLQNGKDRK YFHHNSDFH I PKATLKDSGSY
FORGLVGSKNVSSETVNITITQGLAVSTISSFSPPGADPPRASALPAPPTGSALPDPGTASAL PDPPAASALPAALAVISFLLEL
GLGYACVLARTRAPAGSSRGPSPGLRPALPSRLARASRGVDLATGPSRTPLRAKNKVHPSST

SEQ ID NO: 51: CD16. 7-CT74254-4303

ATGTGGCAGGTGCTCCTCCCAACTGCTCTGCTACTTCTAGT TTCAGCTGGCATGCGEACTGAAGATCTCCCAAAGBCTGTGATGT
TCOTGGAGCCTCAATGGTACAGCGTGCT TGAGAAGGACAGTGTBACTCTGAAGTGOCAGRGAGCCTACTCCOCTBAGGACAATTE
CACACAGTGGTTTGACAATGAGAGCGTCATCTCAAGCCAGGCCTCBAGCTAGTTCATTGACGCTGCCACAGTCAAGGACAGTGGA
GAGTACAGGTGGCAGAGAAACCTCTCCACCCTCAGTGACCOGGTGCAGCTAGAAGTCCATATCGRCTGGCTETTGOTCCAGRCEE
CTCGETGGGT GTTCAAGGAGGAAGACCCTATTCAGCTGAGGTGTCACAGCTGGAAGAACACTGCTCTGCATAAGGTCACATATTT
ACAGAATGGCAAAGACAGGAAGTATTTTCATCATAATTCTGAGTTCCACATTCCAAAAGCCACAGTGAAAGATAGCGGCTCOTAC
TTCTGCAGGGGGCTTGT TGGGAGTAAAAATGTGTCTTCAGAGACTGTGAACATCACCATCACTCAAGGT TTGGCAGTGTCAACCA
TCTCATCATTCTCTCCACCTGGCGCGGATCCACCAAGBGCCTCTGLCCTCCOTEOCCCACCEACAGBCTCCECCCTOCCTRACCS
GGAGAGAGCCTCTGCCCTCCCTGACCCECCAGCAGCCTCTGCCCTCCCTGURGOCCTGACGGTGATCTCCTTCCTCETCGGGCTG
66CCTGGGEGTGECRTRTGTGCTGGCEAGGACGCGTGCGCCCECCAGATCT TCCCRTGRCCCATCOCCGEGCCTGOGECCAGCAC
TGCCCAGCCGCCTTEOCCGRGCCAGTCRGGRTGTRGACCTGGCCACTGECCCCAGCAGRACACCCCTTCGRGOCAAGAACAAGGT
CCACCCCAGCAGCAGTTAG

SEQ 1D NO: 52: FAS-CTT4204-4303

MLGIWTLLPLVLTSYARLSSKSVNAQVTD INSKGLELRKTVTTVETGNLEGLHHDGQF CHKPCPPGERKARDCTYNGDEPDCVPC
QEGKEYTDKAHFSSKCRRCRLCDEGHGLEVE INCTRTGNTKCRCKPNFFCNSTVCEHCDPCTKCERG T IKECTLTSNTKCKEEGS
RSNLGWLCLLLLPIPLIVAWVLGTRCEPEPSRLOAVFEALLTOFDRLNQATEDVYQLEQQLHSLOGRRSSRAPAGSSRGPSPSLRP
ALPSRLARASRGVDLATGPSRTPLRAKNKYHPSST

SEQ 1D NO: 53: FAS-CTT4204-4303

ATGCTGGGCATCTGBACCCTCCTACCTCTGGTTCTTACGTCTGTTGCTAGATTATCGTCCAAAAGTRT TAATGCCCAAGTGACTG
ACATCAACTCCAAGGGATTGGAATTGAGGAAGACTGTTACTACAGTTGAGACT CAGAACTTGGAAGGCCTGCATCATBATGGCCA
ATTCTGCCATAAGCCCTGTCCTCCAGGTGAAAGGAAAGCTAGGGACTGCACAGTCAATGGGGATGAACCAGACTGCETGCCCTGE
CAAGAAGGGAAGGAGTACACAGACAAAGCCCATTTTTCTTCCAAATGCAGAAGATGTAGATTGTGTGATGAAGGACATGECTTAG
AAGTGGAAATAAAGTGCACCCGGACCCAGAATACCAAGTGCAGATGTAARCCAAACTTTTTTTRTAACTCTACTGTATGTGAACA
GTGTGACGCTTGCACCAAATGTGAAGATGGAATCATCAAGEAATGCACACTCACCAGCAACACCAAGTGCAAAGAGGAAGGATCE
AGATCTAACTTGGGGTGGCTTTGTCTTCTTCTTTTGCCAATTCCACTAATTGTTTGGGTGCTGRGGACAAGETGTGAGCCTGAGC
CCTCCCRCCTCCAAGCCETGTTCRAGGCCCTGOTCAGCCAGT TTGACCGACT CAACCAGGCCACAGAGGACGTCTACCAGCTGGA
GCAGCAGCTGCACAGCGTGCAAGGCCGCAGGAGCAGCCGGECECCCACCEGATCTTCCCATGGCCCATCCCCGGRCCTGOGRCCA
GCACTGCCCAGCCGCCTTGCCCGGGOCAGTCGGGRTGTGGACCTGGCCACTGRCCCCAGCAGGACACCCCTTCGGRCCAAGAACA
AGGTCCACCCCAGCAGCACTTAA
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Table 5-8

Takle §5-8

SEQ 1D HO: 54: FAS-CTT4204-4253

MLGIWTLLPLYLTSYARLSSKSVNAQVTDINSKGLELRKTYTTVETGNLEGLHHDGOF CHKPCPPGERKARDCTYNGDEPDCVPC
QEGKEYTDKAHF SSKCRRCRLGDEGHGLEVE INCTRTONTKCRCKPNFFONSTVCEHCDPCTKCEHG T TKECTLTSNTKCKEERS
RSHLGWLCLLLLPIPLIVAWVLGTRCEPEPSRLOAVFEALLTQFDRUNOATEDVYQLEQQLHSLOGRRSSR

SEQ ID NO: 55 FAS-GTT4204-4253

ATGCTGGGCATCTRGACCCTCOTACCTCTGRTTCTTACGTCTGT TGCTAGAT TATCGTCCAAAAGTGT TAATGCCCAAGTBASTG
AGATCAACTGCAAGGGATTGGAATTGAGGAAGACTGT TACTACAGT TGAGACTCAGAACTTGGAAGRCCTRCATCATGATGRCCA
ATTCTGCCATAAGGCCTGTCCTCOAGGTGAAAGGAAAGCTAGGGACTGCAGAGTCAATGGGGATGAACCABACTGCGTRCCCTEE
CAAGAAGGGAAGGAGTACACAGACAAAGCCCATTTTTCTTCCAAATGCAGAAGATGTAGATTGTGTGATGAAGGACATGECTTAG
AAGTGGAAATAAACTGCACCOGGACCCAGAATAGCAAGTGCAGATGTAAACCAAAGTTTTTTTGTAACTCTACTGTATGTGAACA
GTGTGACCCTTBCACCAAATGTGAACATGGAATCATCAAGGAATGCACACTCACCAGCAACACCAAGTGCAAAGAGGAAGGATCE
AGATCTAACTTGGEGTGRCTTTGTCTTCTTCTITTGCCAATTCCACTAATTGTTTGGGRTGCTGGGGACAAGGTGTGAGCCTGAG
GCTCCCGOCTCCAAGCCGTGT TCGAGGCCCTGCTCACCCAGTTTGACCGACTCAACCAGGCCACAGAGGACGTCTACCAGCTGRA
GCAGCAGCTGCACAGCCTGCAAGGCCGCAGGAGCAGCCRGTAG
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CLAIMS

1. A polynucleotide comprising a sequence encoding a shortened
polycystin-1 (PC1) having cyst formation inhibitory activity, wherein the shortened PC1
comprises a C-terminal tail (CTT) region of PC1 or a part thereof.

2. The polynucleotide according to claim 1, wherein the shortened PC1 is
a membrane-localized polypeptide.

3. A polynucleotide comprising a sequence encoding a shortened
polycystin-1 (PC1), wherein the shortened PC1 is a membrane-localized polypeptide
comprising a C-terminal tail (CTT) region of PC1 or a part thereof.

4. The polynucleotide according to any one of claims 1 to 3, wherein the
shortened PC1 comprises the CTT region of PC1.

5. The polynucleotide according to any one of claims 1 to 3, wherein the
shortened PC1 comprises the part of a CTT region of PC1.

6. The polynucleotide according to any one of claims 1 to 5, wherein the
shortened PC1 further comprises at least part of a stalk of PC1.

7. The polynucleotide according to claim 6, wherein the shortened PC1
further comprises at least one transmembrane region.

8. The polynucleotide according to any one of claims 1 to 5, wherein the
shortened PC1 further comprises a signal sequence.

9. The polynucleotide according to claim 8, wherein the shortened PC1
further comprises at least one transmembrane region.

10. A shortened polycystin-1 (PC1) polypeptide encoded by the
polynucleotide according to any one of claims 1 to 9.

11. A vector comprising the polynucleotide according to any one of claims
1to9.

12. A pharmaceutical composition for treating a PKD1-related disease,
comprising the polynucleotide according to any one of claims 1 to 9, the polypeptide
according to claim 10, or the vector according to claim 11.

13. A pharmaceutical composition for inhibiting cyst formation in kidney,
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comprising a polynucleotide encoding a shortened polycystin-1 (PC1) comprising a C-
terminal tail (CTT) region of PC1 or a part thereof, or a vector comprising the
polynucleotide, wherein the pharmaceutical composition inhibits the cyst formation by

localizing the CTT region or the part thereof to cell membrane.
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