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A NON-NATURALLY OCCURRING PORCINE
REPRODUCTIVE AND RESPIRATORY SYNDROME
VIRUS (PRRSV) AND METHODS OF USING

CROSS REFERENCE TO RELATED APPLICATIONS
This application claims the benefit of priority under 35 U.S.C. §119(¢) to U.S.
Application No. 61/968,465, filed March 21, 2014.

TECHNICAL FIELD
This disclosure generally relates to a non-naturally occurring porcine reproductive

and respiratory syndrome virus (PRRSV) and methods of using.

BACKGROUND

Current porcine reproductive and respiratory syndrome virus (PRRSV) vaccines
are not adequately effective for control and eradication of porcine reproductive and
respiratory syndrome (PRRS). The main limitation of the current PRRSV vaccines is
their sub-optimal coverage against divergent PRRSV strains. Thus far, all commercial
PRRSYV vaccines are formulated using natural PRRSV strains, but the substantial genetic
variation among the PRRSYV strains is the biggest obstacle for the development of a
broadly protective PRRSV vaccine.

SUMMARY

This disclosure provides a non-naturally occurring porcine reproductive and
respiratory syndrome virus (PRRSV) and methods of making and using the non-naturally
occurring PRRSV.

A PRRSV-CON nucleic acid is provided, where the nucleic acid has at least 50%
sequence identity (e.g., at least 75%, at least 95%, or at least 99% sequence identity) to
SEQ ID NO:1. In some embodiment, the nucleic acid has the sequence shown in SEQ ID
NO:1. A virus particle comprising the PPRSV-CON nucleic acid described herein. A
composition comprising the PPRSV-CON nucleic acid described herein and a

pharmaceutically acceptable carrier. A composition comprising the virus particle
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described herein and a pharmaceutically acceptable carrier. The compositions described
herein, further comprising an adjuvant.

A PRRSV-CON nucleic acid also is provided, where the nucleic acid has at least
95% (e.g., at least 99%) sequence identity to a sequence selected from the group
consisting of SEQ ID NO:2. 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36,
38, 40, and 42. In some embodiments, the nucleic acid has a sequence selected from the
group consisting of SEQ ID NO:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32,
34, 36, 38, 40, and 42. In some embodiments, the nucleic acid encodes, respectively, a
polypeptide having an amino acid sequence selected from the group consisting of SEQ ID
NO:3,5,7,9,11, 13, 15,17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41 and 43. A virus
particle comprising the PPRSV-CON nucleic acid described herein. A composition
comprising the nucleic acid described herein and a pharmaceutically acceptable carrier.
A composition comprising the virus particle described herein and a pharmaceutically
acceptable carrier. The composition described herein, further comprising an adjuvant.

A PRRSV-CON polypeptide is provided, where the polypeptide has at least 95%
(c.g., at least 99%) sequence identity to a sequence selected from the group consisting of
SEQID NO:3,5,7,9, 11, 13,15, 17, 19, 21, 23, 25,27, 29, 31, 33, 35, 37, 39, 41 and 43.
In some embodiments, the polypeptide has a sequence selected from the group consisting
of SEQIDNO:3,5,7,.9, 11, 13,15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41 and
43. In some embodiments, the polypeptide is encoded by a nucleic acid, respectively,
having a sequence selected from the group consisting of SEQ ID NOs:2, 4, 6, 8, 10, 12,
14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, or 42. A virus particle comprising
the PPRSV-CON polypeptide described herein. A composition comprising the
polypeptide described herein and a pharmaceutically acceptable carrier. A composition
comprising the virus particle described herein and a pharmaceutically acceptable carrier.
The composition described herein, further comprising an adjuvant.

A method for eliciting an immune response to PPRSV in a porcine is provided.
Such a method typically includes administering, to a porcine: (i) an effective amount of
any of the nucleic acids described herein; (ii) an effective amount of any of the
polypeptides described herein; (ii1) an effective amount of any of the virus particles
described herein; or (iv) an effective amount of any of the compositions described herein.
Representative routes of administration include, without limitation, intramuscularly,

intraperitoneally, and orally.
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A method for treating or preventing PPRS in a porcine is provided. Such a
method typically includes administering, to a porcine: (i) an effective amount of any of
the nucleic acids described herein; (ii) an effective amount of any of the polypeptides
described herein; (iii) an effective amount of any of the virus particles described herein;
or (iv) an effective amount of any of the compositions described herein. Representative
routes of administration include, without limitation, intramuscularly, intraperitoneally,

and orally.

Unless otherwise defined, all technical and scientific terms used herein have the
same meaning as commonly understood by one of ordinary skill in the art to which the
methods and compositions of matter belong. Although methods and materials similar or
equivalent to those described herein can be used in the practice or testing of the methods
and compositions of matter, suitable methods and materials are described below. In
addition, the materials, methods, and examples are illustrative only and not intended to be
limiting. All publications, patent applications, patents, and other references mentioned

herein are incorporated by reference in their entirety.

DESCRIPTION OF DRAWINGS

Figure 1, Panel (A) is a phylogenetic tree constructed from a set of 60 PRRSV
full-genome sequences. These 60 PRRSV genomes are classified into 4 sub-groups. The
locations of the viruses involved in the cross-protection experiments are indicated by the
arrows. Figure 1, Panel (B) is a graph showing the genetic distances among natural
PRRSV strains and the genetic distance from the PRRSV-CON described herein to the
natural PRRSYV strains. The lower and upper boundaries of the box indicate the 25th and
75th percentile respectively. The solid line within the box represents the median.
Whiskers above and below the box indicate the minimum and maximum of the data.

Figure 2 shows the generation and characterization of the PRRSV-CON virus.
Panel (A) is a schematic showing the strategy to construct the PRRSV-CON full-genome
cDNA clone. The upper half of Panel (A) depicts the schematic representation of the
viral genome, together with the unique restriction enzyme sites used for cloning purposes.
The horizontal black lines, with the letters A-D on top, represent the DNA fragments that
were synthesized. The numbers inside the parenthesis below the lines indicate the length
(in nucleotides) of each corresponding fragments. @T7 represents the T7 RNA
polymerase promoter. Individual DNA fragments of the genome were sequentially

3
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inserted into the shuttle vector (shown in the lower half of Panel (A)) in the order of
fragment A to fragment D. Panel (B) are photographs showing the reactivity of the
indicated viruses with different PRRSV-specific monoclonal antibodies. MARC-145
cells were mock infected or infected with PRRSV-CON or PRRSV wild type strain,
FL12. At 48 hours post-infection, the cells were stained with antibodies specific to the
viral nucleocapsid protein (N protein; bottom row of photographs) or to the viral
nonstructural protein 1 beta (nsp1b; top row of photographs). Panel (C) shows the plaque
morphology of the viruses in MARC-145 cells. Panel (D) shows a multiple step growth
curve. MARC-145 cells were infected with the indicated viruses at a multiplicity of
infection (MOI) of 0.01. At different timepoints post-infection (p.i.), culture supernatant
was collected and viral titer was determined by titration on MARC-145 cells.

Figure 3 is data demonstrating replication of the PRRSV-CON in pigs. Panel (A)
shows the rectal temperature measured daily from 1 day before infection to 13 days post-
infection (days p.i.). Panel (B) shows the average daily weight gain (ADWG) within 14
days after inoculation. Panel (C) shows the viremia levels, determined by a commercial,
universal RT-qPCR (Tatracore Inc., Rockville, MD). Panel (D) shows the levels of
antibody response after inoculation, determined by IDEXX ELISA; the horizontal dotted
line indicates the cut-off of the assay.

Figure 4 is data demonstrating cross-protection provided by the PRRSV-CON
described herein against the PRRSV-strain, MN-184. Panel (A) shows the average daily
weight gain (ADWG) within 15 days after challenge-infection. Panel (B) shows the
viremia levels after challenge determined by a commercial, universal RT-qPCR (Tetracore
Inc., Rockville, MD). Panel (C) shows total viral RNA levels in different tissues
collected at 15 days post-challenge as determined by a commercial, universal RT-qPCR
(Tetracore Inc., Rockville, MD). Panel (D) shows the MN-184-specific RNA levels as
determined by a differential RT-qPCR developed in-house.

Figure 5 is data demonstrating cross-protection against PRRSV strain, 16244B.
Panel (A) shows the average daily weight gain (ADWG) within 15 days after challenge-
infection. Panel (B) shows the viremia levels after challenge infection determined by a
commercial, universal RT-qPCR (Tetracore Inc., Rockville, MD). Panel (C) shows total
viral RNA levels in different tissues collected at 15 days post-challenge as determined by
a commercial, universal RT-qPCR (Tetracore Inc., Rockville, MD). Panel (D) shows the
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16244B-specific RNA levels as determined by a differential RT-gPCR developed in-

house.

DETAILED DESCRIPTION

A non-naturally occurring porcine reproductive and respiratory syndrome virus
(PRRSV) genome was designed using a large set of genomic sequences of PRRSV
isolates, which represents the widest genetic diversity of PRRSV strains circulating in
U.S. swine herds. The non-naturally occurring PRRSV genome was designed so that it
has a high degree of genetic similarity to the PRRSV field-isolates studied when
compared to any single, naturally occurring PRRSV strain.

Porcine reproductive and respiratory syndrome (PRRS) is one of the most
economically important diseases in swine. Clinical signs of the disease include
reproductive failure in pregnant sows and respiratory disorder in young pigs. The discase
is more severe when animals are co-infected with other pathogens. The annual loss to the
US swine industry was estimated to be about $560 million in 2005 and about $640
million in 2011.

The causative agent of PRRS is an RNA virus named PRRS virus (PRRSV).
PRRSYV is classified into two major genotypes: European (Type 1) and North American
(Type 2). There is limited cross-protection between these two genotypes. Considerable
genetic variation exists among PRRSV isolates within each of these genotypes.
Importantly, genetic divergence has been shown to occur when a PRRSV strain is serially
passed from pig to pig. This leads to co-circulation of multiple PRRSV variants within
ong herd or even within one animal that is persistently infected with PRRSV.

PRRSYV vaccines have been in use since 1994. There are two types of PRRSV
vaccines currently available in the market; modified-live and inactivated vaccines. In
addition, several subunit vaccines against PRRSV are being tested in different
laboratories worldwide, but none have been licensed for clinical application. Currently,
PRRSYV vaccines are prepared using naturally occurring PRRSV strains as the vaccine
immunogens. The current PRRSV vaccines are not adequately effective for control and
eradication of PRRS; they provide acceptable levels of homologous protection but they
fail to provide consistent heterologous cross-protection. Extensive genctic diversity
among PRRSYV isolates is the main reason behind the sub-optimal heterologous protection

of the current PRRSYV vaccines.
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The non-naturally occurring PRRSV-CON described herein confers superior
cross-protective against different heterologous PRRSYV strains, as compared to the
PRRSV wild type strain FL12. Thus, the PRRSV-CON described herein can be used to
formulate a universal PRRSV vaccine. In addition, the PRRSV-CON described herein
provides an important tool to study the mechanism of heterologous protection against

divergent PRRSYV strains.

Nucleic Acids and Polypeptides

The PRRSV genome encodes at least 22 proteins; 14 non-structural proteins and 8
structural proteins. A nucleic acid is provided herein that encodes for a non-naturally
occurring PRRSV. See SEQ ID NO:1 for the genomic sequence of PRRSV-CON. The
non-naturally occurring PRRSV described herein possesses the highest degree of genetic
identity with the naturally occurring PRRSV isolates. The PRRSV-CON genomic nucleic
acid provided herein (i.e., SEQ ID NO:1) encodes for a number of different polypeptides.
For example, the nucleic acid sequence shown in SEQ ID NO:2 encodes for the
polypeptide sequence having the amino acid sequence shown in SEQ ID NO:3; the
nucleic acid sequence shown in SEQ ID NO:4 encodes for the polypeptide sequence
having the amino acid sequence shown in SEQ ID NQO:5; the nucleic acid sequence
shown in SEQ ID NO:6 encodes for the polypeptide sequence having the amino acid
sequence shown in SEQ ID NO:7; the nucleic acid sequence shown in SEQ ID NO:8
encodes for the polypeptide sequence having the amino acid sequence shown in SEQ ID
NO:9; the nucleic acid sequence shown in SEQ ID NO: 10 encodes for the polypeptide
sequence having the amino acid sequence shown in SEQ ID NO:11; the nucleic acid
sequence shown in SEQ ID NO:12 encodes for the polypeptide sequence having the
amino acid sequence shown in SEQ ID NO:13; the nucleic acid sequence shown in SEQ
ID NO:14 encodes for the polypeptide sequence having the amino acid sequence shown
in SEQ ID NO:15; the nucleic acid sequence shown in SEQ ID NO:16 encodes for the
polypeptide sequence having the amino acid sequence shown in SEQ ID NO:17; the
nucleic acid sequence shown in SEQ ID NO:18 encodes for the polypeptide sequence
having the amino acid sequence shown in SEQ ID NO:19; the nucleic acid sequence
shown in SEQ ID NO:20 encodes for the polypeptide sequence having the amino acid
sequence shown in SEQ ID NO:21; the nucleic acid sequence shown in SEQ ID NO:22

encodes for the polypeptide sequence having the amino acid sequence shown in SEQ ID
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NO:23; the nucleic acid sequence shown in SEQ ID NO:24 encodes for the polypeptide
sequence having the amino acid sequence shown in SEQ ID NO:25; the nucleic acid
sequence shown in SEQ ID NO:26 encodes for the polypeptide sequence having the
amino acid sequence shown in SEQ ID NO:27; the nucleic acid sequence shown in SEQ
ID NO:28 encodes for the polypeptide sequence having the amino acid sequence shown
in SEQ ID NO:29; the nucleic acid sequence shown in SEQ ID NO:30 encodes for the
polypeptide sequence having the amino acid sequence shown in SEQ ID NO:31; the
nucleic acid sequence shown in SEQ ID NO:32 encodes for the polypeptide sequence
having the amino acid sequence shown in SEQ ID NO:33; the nucleic acid sequence
shown in SEQ ID NO:34 encodes for the polypeptide sequence having the amino acid
sequence shown in SEQ ID NO:35; the nucleic acid sequence shown in SEQ ID NO:36
encodes for the polypeptide sequence having the amino acid sequence shown in SEQ ID
NO:37; the nucleic acid sequence shown in SEQ ID NO:38 encodes for the polypeptide
sequence having the amino acid sequence shown in SEQ ID NO:39; the nucleic acid
sequence shown in SEQ ID NO:40 encodes for the polypeptide sequence having the
amino acid sequence shown in SEQ ID NO:41; and the nucleic acid sequence shown in
SEQ ID NO:42 encodes for the polypeptide sequence having the amino acid sequence
shown in SEQ ID NO:43.

As used herein, nucleic acids can include DNA and RNA, and includes nucleic
acids that contain on¢ or more nucleotide analogs or backbone modifications. A nucleic
acid can be single stranded or double stranded, which usually depends upon its intended
use. Nucleic acids and polypeptides that differ from SEQ ID NOs:1-43 also are provided.
Nucleic acids that differ in sequence from SEQ ID NO:1 or any of SEQ ID NOs:2, 4, 6, 8,
10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, or 42 can have at least 80%
sequence identity (e.g., at least 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity) to SEQ ID NO:1
or any of SEQ ID NOs:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38,
40, or 42. Polypeptides that differ in sequence from any of SEQ ID NOs:3, 5,7, 9, 11,
13, 15,17, 19, 21, 23, 25,27, 29, 31, 33, 35,37, 39, 41 or 43, can have at least 80%
sequence identity (e.g., at least 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity) to any of SEQ
ID NOs:3,5,7,9, 11, 13,15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41 or 43.
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In calculating percent sequence identity, two sequences are aligned and the
number of identical matches of nucleotides or amino acid residues between the two
sequences is determined. The number of identical matches is divided by the length of the
aligned region (i.e., the number of aligned nucleotides or amino acid residues) and
multiplied by 100 to arrive at a percent sequence identity value. It will be appreciated
that the length of the aligned region can be a portion of one or both sequences up to the
full-length size of the shortest sequence. It also will be appreciated that a single sequence
can align with more than one other sequence and hence, can have different percent
sequence identity values over each aligned region.

The alignment of two or more sequences to determine percent sequence identity
can be performed using the computer program ClustalW and default parameters, which
allows alignments of nucleic acid or polypeptide sequences to be carried out across their
entire length (global alignment). Chenna et al., 2003, Nucleic Acids Res., 31(13):3497-
500. ClustalW calculates the best match between a query and one or more subject
sequences, and aligns them so that identities, similaritics and differences can be
determined. Gaps of one or more residues can be inserted into a query sequence, a
subject sequence, or both, to maximize sequence alignments. For fast pairwise alignment
of nucleic acid sequences, the default parameters can be used (i.e., word size: 2; window
size: 4; scoring method: percentage; number of top diagonals: 4; and gap penalty: 5); for
an alignment of multiple nucleic acid sequences, the following parameters can be used:
gap opening penalty: 10.0; gap extension penalty: 5.0; and weight transitions: yes. For
fast pairwise alignment of polypeptide sequences, the following parameters can be used:
word size: 1; window size: 5; scoring method: percentage; number of top diagonals: 5;
and gap penalty: 3. For multiple alignment of polypeptide sequences, the following
parameters can be used: weight matrix: blosum; gap opening penalty: 10.0; gap extension
penalty: 0.05; hydrophilic gaps: on; hydrophilic residues: Gly, Pro, Ser, Asn, Asp, Gln,
Glu, Arg, and Lys; and residue-specific gap penalties: on. ClustalW can be run, for
example, at the Baylor College of Medicine Search Launcher website or at the European
Bioinformatics Institute website on the World Wide Web.

Changes can be introduced into a nucleic acid molecule (e.g., SEQ ID NO:1 or
any of SEQ ID NOs:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40,
or 42), thereby leading to changes in the amino acid sequence of the encoded polypeptide

(e.g. SEQIDNOs:3,5,7,9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41
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or 43). For example, changes can be introduced into nucleic acid coding sequences using
mutagenesis (e.g., site-directed mutagenesis, PCR-mediated mutagenesis) or by
chemically synthesizing a nucleic acid molecule having such changes. Such nucleic acid
changes can lead to conservative and/or non-conservative amino acid substitutions at one
or more amino acid residues. A “conservative amino acid substitution” is one in which
one amino acid residue is replaced with a different amino acid residue having a similar
side chain (see, for example, Dayhoff et al. (1978, in Atlas of Protein Sequence and
Structure, 5(Suppl. 3):345-352), which provides frequency tables for amino acid
substitutions), and a non-conservative substitution is one in which an amino acid residue
is replaced with an amino acid residue that does not have a similar side chain.

As used herein, an “isolated” nucleic acid molecule is a nucleic acid molecule that
is free of sequences that naturally flank one or both ends of the nucleic acid in the
genome of the organism from which the isolated nucleic acid molecule is derived (e.g., a
cDNA or genomic DNA fragment produced by PCR or restriction endonuclease
digestion). Such an isolated nucleic acid molecule is generally introduced into a vector
(e.g., a cloning vector, or an expression vector) for convenience of manipulation or to
generate a fusion nucleic acid molecule, discussed in more detail below. In addition, an
isolated nucleic acid molecule can include an engineered nucleic acid molecule such as a
recombinant or a synthetic nucleic acid molecule.

As used herein, a “purified” polypeptide is a polypeptide that has been separated
or purified from cellular components that naturally accompany it. Typically, the
polypeptide is considered “purified” when it is at least 70% (e.g., at least 75%, 80%,
85%, 90%, 95%, or 99%) by dry weight, free from the polypeptides and naturally
occurring molecules with which it is naturally associated. Since a polypeptide that is
chemically synthesized is, by nature, separated from the components that naturally
accompany it, a synthetic polypeptide is “purified.”

Nucleic acids can be isolated using techniques routine in the art. For example,
nucleic acids can be isolated using any method including, without limitation, recombinant
nucleic acid technology, and/or the polymerase chain reaction (PCR). General PCR
techniques are described, for example in PCR Primer: A Laboratory Manual, Dieffenbach
& Dveksler, Eds., Cold Spring Harbor Laboratory Press, 1995. Recombinant nucleic acid

techniques include, for example, restriction enzyme digestion and ligation, which can be
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used to isolate a nucleic acid. Isolated nucleic acids also can be chemically synthesized,
cither as a single nucleic acid molecule or as a series of oligonucleotides.

Polypeptides can be purified from natural sources (e.g., a biological sample) by
known methods such as DEAE ion exchange, gel filtration, and hydroxyapatite
chromatography. A polypeptide also can be purified, for example, by expressing a
nucleic acid in an expression vector. In addition, a purified polypeptide can be obtained
by chemical synthesis. The extent of purity of a polypeptide can be measured using any
appropriate method, €.g., column chromatography, polyacrylamide gel electrophoresis, or
HPLC analysis.

A vector containing a nucleic acid (¢.g., a nucleic acid that encodes a polypeptide)
also is provided. Vectors, including expression vectors, are commercially available or
can be produced by recombinant DNA techniques routine in the art. A vector containing
anucleic acid can have expression elements operably linked to such a nucleic acid, and
further can include sequences such as those encoding a selectable marker (e.g., an
antibiotic resistance gene). A vector containing a nucleic acid can encode a chimeric or
fusion polypeptide (i.e., a polypeptide operatively linked to a heterologous polypeptide,
which can be at either the N-terminus or C-terminus of the polypeptide). Representative
heterologous polypeptides are those that can be used in purification of the encoded
polypeptide (e.g., 6xHis tag, glutathione S-transferase (GST))

Expression elements include nucleic acid sequences that direct and regulate
expression of nucleic acid coding sequences. One example of an expression element is a
promoter sequence. Expression elements also can include introns, enhancer sequences,
response elements, or inducible elements that modulate expression of a nucleic acid.
Expression elements can be of bacterial, yeast, insect, mammalian, or viral origin, and
vectors can contain a combination of elements from different origins. As used herein,
operably linked means that a promoter or other expression element(s) are positioned in a
vector relative to a nucleic acid in such a way as to direct or regulate expression of the
nucleic acid (¢.g., in-frame). Many methods for introducing nucleic acids into host cells,
both in vivo and in vitro, are well known to those skilled in the art and include, without
limitation, electroporation, calcium phosphate precipitation, polyethylene glycol (PEG)
transformation, heat shock, lipofection, microinjection, and viral-mediated nucleic acid

transfer.
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Vectors as described herein can be introduced into a host cell. As used herein,
“host cell” refers to the particular cell into which the nucleic acid is introduced and also
includes the progeny of such a cell that carry the vector. A host cell can be any
prokaryotic or eukaryotic cell. For example, nucleic acids can be expressed in bacterial
cells such as . coli, or in insect cells, yeast or mammalian cells (such as Chinese hamster
ovary cells (CHO) or COS cells). Other suitable host cells are known to those skilled in
the art.

Nucleic acids can be detected using any number of amplification techniques (see,
¢.g., PCR Primer: A Laboratory Manual, 1995, Dieffenbach & Dveksler, Eds., Cold
Spring Harbor Laboratory Press, Cold Spring Harbor, NY; and U.S. Patent Nos.
4,683,195, 4,683,202; 4,800,159, and 4,965,188) with an appropriate pair of
oligonucleotides (e.g., primers). A number of modifications to the original PCR have
been developed and can be used to detect a nucleic acid.

Nucleic acids also can be detected using hybridization. Hybridization between
nucleic acids is discussed in detail in Sambrook et al. (1989, Molecular Cloning: A
Laboratory Manual, 2nd Ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor,
NY; Sections 7.37-7.57,9.47-9.57, 11.7-11.8, and 11.45-11.57). Sambrook et al.
discloses suitable Southern blot conditions for oligonucleotide probes less than about 100
nucleotides (Sections 11.45-11.46). The Tm between a sequence that is less than 100
nucleotides in length and a second sequence can be calculated using the formula provided
in Section 11.46. Sambrook et al. additionally discloses Southern blot conditions for
oligonucleotide probes greater than about 100 nucleotides (see Sections 9.47-9.54). The
Tm between a sequence greater than 100 nucleotides in length and a second sequence can
be calculated using the formula provided in Sections 9.50-9.51 of Sambrook et al.

The conditions under which membranes containing nucleic acids are
prehybridized and hybridized, as well as the conditions under which membranes
containing nucleic acids are washed to remove excess and non-specifically bound probe,
can play a significant role in the stringency of the hybridization. Such hybridizations and
washes can be performed, where appropriate, under moderate or high stringency
conditions. For example, washing conditions can be made more stringent by decreasing
the salt concentration in the wash solutions and/or by increasing the temperature at which
the washes are performed. Simply by way of example, high stringency conditions

typically include a wash of the membranes in 0.2X SSC at 65°C.
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In addition, interpreting the amount of hybridization can be affected, for example,
by the specific activity of the labeled oligonucleotide probe, by the number of probe-
binding sites on the template nucleic acid to which the probe has hybridized, and by the
amount of exposure of an autoradiograph or other detection medium. It will be readily
appreciated by those of ordinary skill in the art that although any number of hybridization
and washing conditions can be used to examine hybridization of a probe nucleic acid
molecule to immobilized target nucleic acids, it is more important to examine
hybridization of a probe to target nucleic acids under identical hybridization, washing,
and exposure conditions. Preferably, the target nucleic acids are on the same membrane.

A nucleic acid molecule is deemed to hybridize to a nucleic acid but not to
another nucleic acid if hybridization to a nucleic acid is at least 5-fold (e.g., at least 6-
fold, 7-fold, 8-fold, 9-fold, 10-fold, 20-fold, 50-fold, or 100-fold) greater than
hybridization to another nucleic acid. The amount of hybridization can be quantitated
directly on a membrane or from an autoradiograph using, for example, a Phosphorlmager
or a Densitometer (Molecular Dynamics, Sunnyvale, CA).

Polypeptides can be detected using antibodies. Techniques for detecting
polypeptides using antibodies include enzyme linked immunosorbent assays (ELISAs),
Western blots, immunoprecipitations and immunofluorescence. An antibody can be
polyclonal or monoclonal. An antibody having specific binding affinity for a polypeptide
can be generated using methods well known in the art. The antibody can be attached to a
solid support such as a microtiter plate using methods known in the art. In the presence
of a polypeptide, an antibody-polypeptide complex is formed.

Detection (e.g., of an amplification product, a hybridization complex, or a
polypeptide) is usually accomplished using detectable labels. The term “label” is
intended to encompass the use of direct labels as well as indirect labels. Detectable labels
include enzymes, prosthetic groups, fluorescent materials, luminescent materials,

bioluminescent materials, and radioactive materials.

Methods of Making and Using a PRRSV-CON Virus Particle

Methods of constructing a virus particle from a PRRSV-CON nucleic acid are
known in the art and are described herein. As demonstrated herein, the PRRSV-CON
described herein self-assembles into particles when appropriately expressed. The

PRRSV-CON can be expressed in vitro or in vivo, for example, in a host cell. In some
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embodiments, a host cell can be transfected with the PRRSV-CON nucleic acid, or a host
cell can be infected with a PRRSV-CON virus particle. Host cells can be, without
limitation, porcine cells (e.g., porcine alveolar macrophage) or African green monkey
kidney-derived cells (e.g., MARC-145). Virus particles can be isolated, for example, by
ultracentrifugation.

The PRRSV-CON nucleic acids, polypeptides or virus particles described herein
can be used to generate, enhance or modulate the immune response of a porcine. Such
methods typically include administering a PRRSV-CON nucleic acid, polypeptide or
virus particle described herein to a porcine in an amount sufficient to generate an immune
response. As used herein, an “immune response” refers to the reaction elicited in an
individual following administration of a PRRSV-CON nucleic acid, polypeptide or virus
particle as described herein. Immune responses can include, for example, an antibody
response or a cellular response (e.g., a cytotoxic T-cell response). A PRRSV-CON nucleic
acid, polypeptide or virus particle can be used to prevent PRRS in porcine, e.g., as a
prophylactic vaccine, or to establish or enhance immunity to PRRS in a healthy individual
prior to exposure or contraction of PRRS, thus preventing the discase or reducing the
severity of disease symptoms.

Methods for administering a PRRSV-CON nucleic acid, polypeptide or virus
particle to a porcine include, without limitation, intramuscular (i.m.), subcutaneous (s.c.),
or intrapulmonary routes. Methods for administering a PRRSV-CON nucleic acid,
polypeptide or virus particle to a porcine also include, without limitation, intratracheal
transdermal, intraocular, intranasal, inhalation, intracavity, and intravenous (i.v.)
administration.

Determining an effective amount of a PRRSV-CON nucleic acid, polypeptide or
virus particle depends upon a number of factors including, for example, whether the
antigen is being expressed or administered directly, the age and weight of the subject, the
precise condition requiring treatment and its severity, and the route of administration.
Based on the above factors, determining the amount and the dosing (e.g., the number of
doses and the timing of doses) are within the level of skill of an ordinary artisan.

A composition can include a PRRSV-CON nucleic acid, polypeptide or virus
particle as described herein and a pharmaceutically acceptable carrier. Pharmaceutically
acceptable carriers are known in the art and include, for example, buffers (¢.g., phosphate

buffered saline (PBS), normal saline, Tris buffer, and sodium phosphate) or diluents. The
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compositions described herein can be formulated as an aqueous solution, or as an
emulsion, gel, solution, suspension, or powder. See, for example, Remington’s
Pharmaceutical Sciences, 16th Ed., Osol, ed., Mack Publishing Co., Easton, Pa. (1980),
and Remington’s Pharmaceutical Sciences, 19th Ed., Gennaro, ed., Mack Publishing Co.,
Easton, Pa. (1995). In addition to a pharmaceutically acceptable carrier, the compositions
described herein also can include binders, stabilizers, preservatives, salts, excipients,

delivery vehicles and/or auxiliary agents.

In accordance with the present invention, there may be employed conventional
molecular biology, microbiology, biochemical, and recombinant DNA techniques within
the skill of the art. Such techniques are explained fully in the literature. The invention
will be further described in the following examples, which do not limit the scope of the

methods and compositions of matter described in the claims.

EXAMPLES

Example 1—Computational Design of the Artificial PRRSV-CON Genome

Full-genome sequences of 64 PRRSV isolates originating from the Midwestern
states (Iowa, Nebraska and Illinois) of the U.S. were sequenced using the Roche 454-GS-
FLX sequencing technology. In addition, more than 20 full-genome sequences of
PRRSV isolates originating from the U.S. were collected from GenBank. After removing
redundant sequences, a final set of 60 full-genome sequences of PRRSV was attained.
The 60 PRRSYV full-genome sequences were aligned using the MUSCLE program (Edgar
RC, 2004, BMC Bioinform., 5:113). After that, a consensus genome sequence (PRRSV-
CON) was generated by selecting the most common nucleotide found at each position of
the viral genome, using the Jalview program. Phylogenetic analysis shows that the
PRRSV-CON genome locates right at the center of the phylogenetic tree. See Figure 1A.
Consequently, the pairwise genetic distance from PRRSV-CON to the naturally occurring
PRRSYV strains is significantly shorter than the distance from any one naturally occurring

PRRSYV strains to each other (p<0.0001). See Figure 1B.

Example 2—Generation of an Infectious PRRSV-CON Virus

It is generally difficult to accurately determine the sequence at 5° and 3” ends of a

viral genome. Thus, we realized that the sequences at the 5° and 3” untranslated regions
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(UTRs) of the naturally occurring PRRSV genomes analyzed in Example 1 may not be
accurate. To increase the change of recovering infectious virus, we replaced the 5™ and
3’UTRs of the PRRSV-CON genome with the 5 and 3° UTRs of the infectious cDNA
clone FL12 (Truong et al., 2004, Virology, 325:308-19). Four DNA fragments,
designated A-D, encompassing the entirce PRRSV-CON genome, were chemically
synthesized by Genscript (Piscataway, NJ). Each DNA fragment was flanked by a pair of
restriction enzyme sites to facilitate the cloning purposes. The T7 RNA polymerase
promoter sequence was incorporated into fragment D, preceding the viral 5’end, to
facilitate the in vitro transcription of the viral genome. See Figure 2A. Individual DNA
fragments were sequentially cloned into the shuttle vector that carries the corresponding
restriction enzyme site, following the order from fragment A to fragment D. Once the
full-length PRRSV-CON cDNA clone was generated, standard reverse genetics
techniques were applied to recover viable PRRSV-CON viruses.

Briefly, the plasmid containing full-length cDNA genome of PRRSV-CON was
digested with Acll for linearization. The purified, lincar DNA fragment was used as the
template for an in vitro transcription reaction using the mMESSAGEmMA CHINE Ultra
T7 kit (Ambion, Austin, TX) to generate full genome viral RNA transcripts. After that,
about 5 ug of the full-genome RNA transcripts were transfected into MARC-145 cells
cultured in a 6-well plate, using the TransIT®-mRNA Transfection Kit (Mirus Bio,
Madison, WI). Transfected cells were cultured in DMEM containing 10% FBS at 37°C,
5% CO2 forup to 6 days. Typically, cytopathic effect (CPE) was observed between day
4 and day 6 after transfection. When clear CPE was observed, culture supernatant
containing the rescued virus was collected and stored in 0.5 mL aliquots in a 80°C

freezer. See, Truong et al. (2004, supra)

Example 3—/n Vitro Characterization of the PRRSV-CON Virus
To study the reactivity with different PRRSV-specific monoclonal antibodies,

MARC-145 cells were mock infected or infected with the PRRSV-CON virus or the
PRRSYV strain FL12. At 48 hours post-infection (p.i.), the cells were immunostained with
antibodies specific to the viral nucleocapsid (N) protein or the viral nonstructural protein
1 beta (nsplb). To study the growth kinetics of the viruses in cell culture, MARC-145
cells were infected with the PRRSV-CON or FL12 at a multiplicity of infection (MOI) of
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0.01. At different time-points p.i., culture supernatant was collected and viral titers were
determined by titration in MARC-145 cells.

The PRRSV-CON virus displays typical in vifro characterizations of a naturally
occurring PRRSYV strain. It reacts with different PRRSV-specific monoclonal antibodies
including antibodies against nsp1-betta and N protein (Figure 2B). It replicates
efficiently in cell culture (Figure 2C), and it is able to form clear and distinct plaque

morphology (Figure 3D).

Example 4—The PRRSV-CON Virus Can Infect Pigs as Efficiently as the Natural
PRRSV Strain

A total of 18 PRRSV-seronegative, 3 week-old pigs were purchased from the
University of Nebraska research farm. The pigs were randomly assigned into 3
experimental groups; each group was housed in a separate room in the Biosecurity Level -
2 Animal Research Facilities at UNL, following the regulations established by the
Institutional Animal Care and Use Committee. Pigs in group 1 were injected with PBS to
act as the control. Pigs in groups 2 and 3 were inoculated intramuscularly with 1030
TCIDso of PRRSV-CON and PRRSYV strain FL12, respectively. The wild-type PRRSV
strain, FLL12, was included into this study for comparison purposes. The results are
shown in Figure 3. After infection, both of the PRRSV-CON and FL12-inoculated
groups displayed significantly higher temperature than PBS-group (Figure 3A), but there
was no difference in temperature between PRRSV-CON-inoculated group and the FL12-
inoculated group. Average daily weight gain (ADWG) was measured for each individual
pig during the period of 14 days after infection. No statistical difference was observed
among the three treatment groups, although pigs in the PRRSV-CON-inoculated group
and the FL12-inoculated group tended to have lower ADWG than the PBS group (Figure
3B). Viremia levels of the PRRSV-CON- and FL12-inoculated groups were almost
identical (Figure 3C). All pigs in the PRRSV-CON- and FL.12-inoculated groups were
seroconverted by 11 days p.i. The level of antibody response in the PRRSV-CON-
inoculated group was slightly lower than that of the FL12-inoculated group (Figure 3D).
These results demonstrate that the PRRSV-CON can infect the natural host (i.., pigs) as
efficiently as the PRRSV strain, FL.12.
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Example 5—Evaluation of the Level of Cross-Protection Against PRRSV Strain MN-184

Materials and methods
A total of 18 PRRSV-seronegative, 3 week-old pigs were purchased from the

University of Nebraska research farm. The pigs were randomly assigned into 3
experimental groups; each group was housed in a separate room in the Biosecurity Level -
2 Animal Research Facilities at UNL, following the regulations established by the
Institutional Animal Care and Use Committee. Group 1 was injected with PBS and
served as the non-immunization control. Group 2 was immunized by infection,
intramuscularly, with PRRSV-CON at the dose of 10*° TCIDso per pig. Group 3 was
immunized by infection, intramuscularly, with the wild-type PRRSV strain, FL12, at the
dose of 10*° TCIDso per pig. See Table 1. At 53 days post-infection (p.i.), all control
and immunized pigs were challenged, intramuscularly, with PRRSV strain MN-184 at a
dose of 103° TCIDso. Parameters used to evaluate protection by immunization with the
PRRSV-CON virus included viremia and viral load in several different tissues as well as

growth performance.

Table 1: Experimental Design to Evaluate Level of Cross-Protection Against PRRSV
Strain MN-184

Groups | Immunized with | Challenged with

1 (n=6) PBS

2 (n=6) | PRRSV-CON (Sxf‘lgﬁ“ »

3 (n=6_| PRRSV strain FL12 group

To measure growth performance, each pig was weighed right before challenge
infection and 15 days post-challenge. Body weight was recorded in pounds. Average
daily weight gain (ADWG) was calculated for the period of 15 days post-challenge.

To quantitate levels of viremia after challenge infection, blood samples were taken
before challenge and at days 1, 4, 7, 10, and 15 post-challenge. Serum samples were
extracted from each individual blood samples and stored in a -80°C freezer. Viremia
levels were quantitated by the Animal Disease Research and Diagnostic Laboratory,
South Dakota State University, using the universal RT-qPCR kit (Tetracore Inc.,
Rockville, MD). Results were reported as log10 copy/mL. For statistical purposes,
samples that had undetected level of viral RNA were assigned a value of 0 log10

copy/mL.
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To quantitate levels of viral load in tissues, pigs were humanely sacrificed and
necropsied on day 15 post-challenge. Samples of tonsil, lung, mediastinal lymph node
and inguinal lymph node were obtained and kept individually in Whirl-pak® bags. The
samples were snap-frozen in liquid nitrogen right after collection. After that, they were
stored in a -80°C freezer. To extract RNA, tissue samples were homogenized in Trizol
reagent (Life Technologies, Carlsbad, CA) with a ratio of 300 mg tissue in 3 mL Trizol
reagent. Total RNA was extracted using the RNeasy Mini Kit (Qiagen, Valencia, CA)
following the manufacturer’s instruction. RNA concentration was quantitated by the
NanoDrop®ND-1000 (NanoDrop Technologies, Inc., Wilmington, DE) and adjusted to a
final concentration of 200 ng/uL.

It has been well characterized that PRRSV can colonize and persist in lymphoid
tissues of infected pigs up to 150 days post-infection. In these experiments, the tissue
viral load was evaluated at 15 days post-challenge, which corresponds to 67 days after the
primary infection. At that time, it is likely that the pigs in the PRRSV-CON and FL12
groups still contained residual virus of the primary infection. Therefore, we used two
different RT-PCR kits to quantify the viral RNA load in tissues: (i) the commercial RT-
gPCR kit (Tetracore Inc., Rockville, MD) that detects total viral RNA resulting from both
the primary infection and the challenge infection, and (ii) the differential RT-PCR
developed in-house that selectively detects only viral RNA from challenge infection.

Five uL of each RNA sample (equivalent to 1 ug RNA) was used for each RT-qPCR
reaction. Results were reported as log10 copy/ug of total RNA. For statistical purposes,
samples that had undetected viral RNA level were assigned a value of 0 log RNA copy/1
ug of total RNA.

Results

The results of growth performance are presented in Figure 4A. The mean ADWG
of PBS-, PRRSV-CON:- and FL12-immunized groups were 0.3 Ibs (SD +/- 0.3), 0.9 lbs
(SD +/- 0.6), and 1.2 lbs (SD+/- 0.4), respectively. PRRSV-CON and FL12-immunized
groups had greater ADWG than the PBS-immunized group. There was no statistical
difference between the PRRSV-CON- and FL12-immunized groups.

The viremia levels after challenge infection are shown in Figure 4B and Table 2.
All pigs in the PBS-immunized group were viremic at all timepoints tested. The PRRSV-
CON-immunized group only had 3 viremic pigs, of which 1 pig was viremic at 2

timepoints (pig # 494 at 4 DPC and 7 DPC) and 2 pigs were viremic at only one timepoint
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(pigs # 394 and 495 at 15 DPC). The remaining 3 pigs in this group (pigs # 345, 410 and
459) were not viremic after challenge infection. By contrast, viremia was detected in 5
out of 6 pigs in the FL12-immunized group at two time-points or more after challenge
infection. There was only 1 pig in this group (pig # 440) that was not viremic at any
time-point tested. Overall, the viremia level of PRRSV-CON-immunized pigs was
significantly lower than that in the FL.12-immunized group (p<0.05) and the PBS-
immunized group (p<0.0001).

The results of total viral RNA quanititated by the universal RT-qPCR kit are
shown in Figure 4C. The PRRSV-CON- and FL12-immunized groups contained
significantly lower levels of total viral RNA than the PBS-immunized group, regardless
of the tissue types tested. However, there was no difference between the PRRSV-CON-
and FL12-immunized groups in term of total viral RNA.

The results of MN-184 specific RNA quantitated by the differential RT-qPCR are
shown in Figure 4D. All pigs in PBS-immunized group carried MN-184 RNA in their
tissues. Four pigs in the FL12-immunized group had MN-184 RNA in their tonsil and
mediastinal lymph node, whereas 5 pigs in this group had MN-184 RNA in their inguinal
lymph node. Remarkably, none of the pigs in the PRRSV-CON-immunized group had
detectable level of MN-184 RNA in any of the tissue samples tested.

Taken together, these results clearly demonstrate that immunization of weaning
pigs by infection with the non-naturally occurring PRRSV-CON resulted in significantly
better cross-protection against challenge with PRRSV strain, MN-184, than did
immunization with the PRRSV strain, FL12.
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Table 2. Viremia After Challenge Infection (log10 copy/mL)

Treatment Pig ID Day post-challenge infection (DPC)
O0DPC | 1DPC | 4DPC | 7DPC | 10DPC | 15 DPC

365 0.00 4.94 543 5.45 6.79 6.32
389 0.00 6.26 6.08 5.40 7.60 6.93
Group 1 407 0.00 491 6.00 5.86 7.56 6.75
(Injected 416 0.00 6.20 6.04 5.20 7.18 6.78
(“immunized”) 417 0.00 5.18 559 4.86 5.90 6.45
with PBS) 435 0.00 5.83 5.08 5.94 5.57 5.36
Mean 0.00 555 570 5.45 6.77 6.43
SD 0.00 0.62 0.40 0.40 0.86 0.57
345 0.00 0.00 0.00 0.00 0.00 0.00
394 0.00 0.00 0.00 0.00 0.00 258
Group 2 410 0.00 0.00 0.00 0.00 0.00 0.00
(Immunized by | 459 0.00 0.00 0.00 0.00 0.00 0.00
infection with 494 0.00 0.00 3.58 5.98 0.00 0.00
PRRSV-CON) 495 0.00 0.00 0.00 0.00 0.00 298
Mean 0.00 0.00 0.60 1.00 0.00 0.93
SD 0.00 0.00 1.46 244 0.00 1.44
349 0.00 0.00 281 292 0.00 0.00
381 0.00 0.00 0.00 3.04 2.86 0.00
Group 3 440 0.00 0.00 0.00 0.00 0.00 0.00
(Immunized by | 455 0.00 0.00 418 434 0.00 0.00
infection with 487 0.00 3.59 528 2.40 5.60 2.68
FL12) 507 0.00 2.32 5.56 3.70 0.00 0.00
Mean 0.00 0.99 297 2.73 1.41 0.45
SD 0.00 1.58 2.50 1.50 235 1.09

Example 6—Evaluation of the Level of Cross-Protection Against PRRSV Strain 16244B

Materials and methods
The experimental design was the same as described above in Example 5. A total
of 18 PRRSV-seronegative, 3 week-old pigs purchased from the UNL research farm were
randomly assigned into 3 experimental groups. Each group was housed in a separate
room at the Biosecurity Level-2 Animal Research Facilities at UNL, following the
regulations established by the Institutional Animal Care and Use Committee. Group 1

was injected with PBS and acted as the control. Group 2 was immunized,
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intramuscularly, by infection with PRRSV-CON at the dose of 10*° TCIDso per pig.
Group 3 was immunized, intramuscularly, by infection with the wild type PRRSV, FL12,
at the dose of 10*° TCIDso per pig. See Table 3. One pig in group 3 (pig # 543) and one
pig in group 2 (pig # 435) were removed from this study on 14 and 23 days after primary
infection, respectively, due to lameness in their legs. At day 52 post-infection (p.i.), all
pigs were challenged, intramuscularly, with PRRSV strain 16244B at the challenge dose
of 10°° TCIDso. Parameters used to evaluate protection by immunization with the
PRRSV-CON virus, including viremia and viral load in various tissues as well as growth

performance, were measured as described above in Example 5.

Table 3. Experimental Design to Evaluate Level of Cross-Protection Against PRRSV
Strain 16244B

Groups Immunized with Challenged with

1 (n=6) PBS

2 (n=6) PRRSV-CON (su%fzfoiB 3)

3 (n=06) PRRSV strain FL12 group
Results

The results of growth performance are shown in Figure 5SA. Mean ADWG of
PBS-, PRRSV-CON-, and FL12-immunized groups were 1.1 lbs (SD +/- 0.3), 1.6 lbs (SD
+/-0.1), and 0.8 lbs (SD+/- 0.3), respectively. The PRRSV-CON-immunized group had
greater ADWG than the PBS-immunized group and the FL12-immunized group; whereas
the FL12-immunized group was not statistically different from the PBS-immunized
group.

The results of viremia levels after challenge infection are shown in Figure 5B and
Table 4. All pigs in the PBS-immunized group were viremic at all timepoints tested.
Two out of 5 pigs in the PRRSV-CON-immunized group (pigs # 442 and 445) did not
resolve viremia at 52 days after primary infection as viral RNA was still detected in their
serum samples collected at this timepoint. After challenge infection, 3 pigs in the
PRRSV-CON-immunized group were viremic at only 1 timepoint. The remaining 2 pigs
in this group (pigs # 436 and 438) were not viremic throughout the period of 15 days
post-challenge. By contrast, all pigs in the FL12-immunized group resolved viremia by
52 days post-primary infection. After challenge infection, all pigs in this group became

viremic. Overall, the viremia level of the PRRSV-CON-immunized group was
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significantly lower than that of the FL12-immunized group (p<0.0001) or the PBS-
immunized group (p<0.0001).

The results of total viral RNA quantitated by the commercial RT-qPCR kit
(Tetracore Inc., Rockville, MD) are shown in Figure 5C. Both the PRRSV-CON- and
FL12-immunized groups contained significantly lower levels of total viral RNA than the
PBS-immunized group, regardless of the tissue types tested. However, there was no
statistical difference between the PRRSV-CON-immunized group and the FL12-
immunized group in terms of total viral RNA.

The results of 16244B-specific RNA quantitated by the differential RT-qPCR are
shown in Figure 5D. All pigs in the PBS- and FL12-immunized groups carried 16244B-
specific RNA in their tissues, although the levels of 16244B RNA in the FL12-
immunized group was lower than those in the PBS-immunized group. By contrast, only 1
pig in the PRRSV-CON-immunized group carried 16244B-specific RNA in its inguinal
lymph node, while the remaining 4 pigs in this group did not carry 16244B-specific RNA.

All together, these results clearly demonstrate that immunization of weaning pigs
by infection with the non-naturally occurring PRRSV-CON resulted in significantly better
cross-protection against challenge with PRRSV strain, 16244B, than did immunization

with the PRRSV strain, FL12.
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Table 4. Level of Viremia After Challenge Infection (log10 copy/mL)

Treatment Pig ID Day post-challenge
O0DPC | 1 DPC | 4DPC | 7DPC | 11 DPC | 14 DPC
440 0.00 6.62 6.99 6.79 6.15 4.67
441 0.00 6.61 6.93 7.11 5.79 4381
GK?HP 1 544 0.00 6.85 6.82 6.96 391 5.68
S?Slf‘ifgi) 545 | 000 | 711 | 741 | 711 | 681 | 503
546 0.00 6.74 7.45 7.30 5.67 5.40
547 0.00 6.77 751 7.36 6.73 552
Mecan 0.00 6.78 7.18 7.11 5.84 5.34
SD 0.00 0.18 0.30 0.21 1.06 0.50
435 Removed from experiment on day 23rd after primary
Group 2 infection
(lmmunized | 436 | 0.00 | 0.00 | 000 | 0.00 | 0.00 0.00
by infection [ 437 [ 000 | 248 | 000 [ 000 | 0.00 0.00
‘Iz’vll{tlgSV- 438 0.00 0.00 0.00 0.00 0.00 0.00
CON) 442 281 0.00 0.00 0.00 0.00 2.93
445 3.00 332 0.00 0.00 0.00 0.00
Mecan 1.16 1.16 0.00 0.00 0.00 0.59
SD 1.59 1.62 0.00 0.00 0.00 1.31
439 0.00 4.34 6.78 3.54 2.48 0.00
444 0.00 3.04 6.58 0.00 0.00 0.00
446 0.00 5.26 484 0.00 0.00 0.00
Group 3 526 | 000 | 298 | 440 | 415 | 0.00 0.00
(immunized
by infection 540 0.00 3.90 4..18 5.08 3.95 | 0.00
with FL12) 543 Remoyed from experiment on day 14th after primary
infection
Mecean 0.00 3.90 5.35 2.55 1.29 0.00
SD 0.00 0.95 1.23 2.39 1.84 0.00

It is to be understood that, while the methods and compositions of matter have
been described herein in conjunction with a number of different aspects, the foregoing
description of the various aspects is intended to illustrate and not limit the scope of the
methods and compositions of matter. Other aspects, advantages, and modifications are
within the scope of the following claims.

Disclosed are methods and compositions that can be used for, can be used in
conjunction with, can be used in preparation for, or are products of the disclosed methods

and compositions. These and other materials are disclosed herein, and it is understood
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that combinations, subsets, interactions, groups, etc. of these methods and compositions
are disclosed. That is, while specific reference to each various individual and collective
combinations and permutations of these compositions and methods may not be explicitly
disclosed, each is specifically contemplated and described herein. For example, if a
particular composition of matter or a particular method is disclosed and discussed and a
number of compositions or methods are discussed, each and every combination and
permutation of the compositions and the methods are specifically contemplated unless
specifically indicated to the contrary. Likewise, any subset or combination of these is

also specifically contemplated and disclosed.
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WHAT IS CLAIMED IS:

1. A PRRSV-CON nucleic acid having at least 50% sequence identity to
SEQ ID NO:1.

2. The nucleic acid of claim 1, having at least 75% sequence identity to SEQ
ID NO:1.

3. The nucleic acid of claim 1, having at least 95% sequence identity to SEQ
ID NO:1.

4. The nucleic acid of claim 1, having at least 99% sequence identity to SEQ
ID NO:1.

5. The nucleic acid of claim 1, having the sequence shown in SEQ ID NO:1.

6. A virus particle comprising the PPRSV-CON nucleic acid of any of claims
Ito3.

7. A composition comprising the nucleic acid of any of claims 1 to 5 and a

pharmaceutically acceptable carrier.

8. A composition comprising the virus particle of claim 6 and a

pharmaceutically acceptable carrier.

9. The composition of claim 7 or 8, further comprising an adjuvant.

10. A PRRSV-CON nucleic acid having at least 95% sequence identity to a

sequence selected from the group consisting of SEQ ID NO:2, 4, 6, 8, 10, 12, 14, 16, 18,
20,22, 24,26, 28, 30, 32, 34, 36, 38, 40, and 42.
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11. The nucleic acid of claim 10, having at least 99% sequence identity to a
sequence selected from the group consisting of SEQ ID NO:2, 4, 6, 8, 10, 12, 14, 16, 18,
20,22, 24,26, 28, 30, 32, 34, 36, 38, 40, and 42.

12.  The nucleic acid of claim 10, having a sequence selected from the group
consisting of SEQ ID NO:2. 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36,
38,40, and 42.

13.  The nucleic acid of any of claims 10 to 12, wherein the nucleic acid
encodes, respectively, a polypeptide having an amino acid sequence selected from the
group consisting of SEQ ID NO:3,5,7,9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33,
35, 37,39, 41 and 43.

14. A virus particle comprising the PPRSV-CON nucleic acid of any of claims
10 to 13.

15. A composition comprising the nucleic acid of any of claims 10 to 14 and a

pharmaceutically acceptable carrier.

16. A composition comprising the virus particle of claim 14 and a

pharmaceutically acceptable carrier.

17. The composition of claim 15 or 16, further comprising an adjuvant.

18. A PRRSV-CON polypeptide having at least 95% sequence identity to a
sequence selected from the group consisting of SEQ ID NO:3, 5,7, 9, 11, 13, 15, 17, 19,
21,23,25,27,29, 31, 33, 35, 37, 39, 41 and 43.

19.  The polypeptide of claim 18, having at least 99% sequence identity to a

sequence selected from the group consisting of SEQ ID NO:3, 5,7, 9, 11, 13, 15, 17, 19,
21,23,25,27,29, 31, 33, 35,37, 39, 41 and 43.
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20.  The polypeptide of claim 18, having a sequence selected from the group
consisting of SEQ IDNO:3,5,7,9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37,
39, 41 and 43.

21.  The polypeptide of any of claims 18 to 20, wherein the polypeptide is
encoded by a nucleic acid, respectively, having a sequence selected from the group
consisting of SEQ ID NOs:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36,
38, 40, or 42.

22. A virus particle comprising the PPRSV-CON polypeptide of any of claims
18 to 21.

23. A composition comprising the polypeptide of any of claims 18 to 21 and a

pharmaceutically acceptable carrier.

24. A composition comprising the virus particle of claim 22 and a

pharmaceutically acceptable carrier.

25. The composition of claim 23 or 24, further comprising an adjuvant.

26. A method for ¢liciting an immune response to PPRSV in a porcine,
comprising administering, to a porcine:
(1) an effective amount of the nucleic acid of any of claims 1 to 5 and 10 to
13;
(1) an effective amount of the polypeptide of any of claims 18 to 21;
(ii1) an effective amount of the virus particle of any of claims 6, 14, and
22; or
(iv) an effective amount of the composition of any of claims 7 to 9, 15 to

17, and 23 to 25.

217. The method of claim 26, wherein the administration is selected from the

group consisting of intramuscularly, intraperitoneally, and orally.
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28. A method for treating or preventing PPRS in a porcine, comprising

administering, to a porcine:

(1) an effective amount of the nucleic acid of any of claims 1 to 5 and 10 to

13;
5 (1) an effective amount of the polypeptide of any of claims 18 to 21;
(ii1) an effective amount of the virus particle of any of claims 6, 14, and
22; or
(iv) an effective amount of the composition of any of claims 7 to 9, 15 to
17, and 23 to 25.

10

29. The method of claim 28, wherein the administration is selected from the

group consisting of intramuscularly, intraperitoneally, and orally.
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-r**.Continued from Box No. Ill: Observations Where Unity of Invention Is Lacking:

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group |; Claims 1-8 are directed toward a PRRSV-CON nucleic acid having at least 50% sequence identity to SEQ 1D NO: 1 (porcine
reproductive and respiratory syndrome virus DNA sequence); a virus particle comprising the PRRSV-CON nucleic acid; and a
composition comprising the nucleic acid and a pharmaceutically acceptable carrier. '

Groups lI+: Claims 10-13 and 18-21 are directed toward a PRRSV-CON nucleic acid having at least 95% sequence identity to a
sequence selected from the group consisting of SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38,40 and’
42; wherein the nucleic acid encodes a polypeptide having an amino acid sequence selected from the group consisting of SEQ ID NOs:
3,5.7,9,11,13, 15,17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, and 43.

The PRRSV nucleic acid and polypeptide can be searched to the extent that the nucleic acid encompasses SEQ ID NO: 2 (porcine
reproductive and respiratory syndrome virus DNA sequence), encoding a polypeptide encompassing SEQ 1D NO: 3 (procine
reproductive and respiratory syndrome virus amino acid sequence). It is believed that Claims 10 (in-part), 11 (in-part), 12 (in-part), 13
(in-part), 18 (in-part), 19 (in-part), 20 (in-part) and 21 (in-part) encompass this first named invention and thus these claims can be
searched without fee to the extent that they encompass SEQ ID NOs: 2 (porcine reproductive and respiratory syndrome DNA sequence)
and 3 (porcine reproductive and respiratory syndrome virus amino acid sequence). Failure to clearly identify how any paid additional
invention fees are to be applied to the "+" group(s) will result in only the first claimed invention to be searched/examined. An Exemplary
Election would be: SEQ ID NO: 4 (procine reproductive and respiratory syndrome virus nucleic acid sequence), encoding SEQ 1D NO: §
(porcine reproductive and respiratory syndrome virus amino acid sequence).

The inventions listed as Groups -1+ do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons: the special technical features of Group |
include a nucleic acid comprising SEQ 1D NO: 1 (procine reproductive and respiratory syndrome virus DNA sequence), which is not
present in Groups 1+; the special technical features of Groups !l including an amino acid sequence of SEQ ID NQOs: 2 (porcine
reproductive and respiratory syndrome DNA sequence) and 3 (porcine reproductive and respiratory syndrome virus amino acid
sequence).

Groups I-Il+ share the technical features including PRRSV-CON nucleic acid sequences. Groups II+ share the technical features
including: a PRRSV-CON nucleic acid having at least 95% sequence identity to a SEQ 1D NO: 2 (porcine reproductive and respiraotry
syndrome DNA sequence); and a PRRSV-CON polypeptide having at least 95% sequence identity to SEQ ID NO: 3 (porcine
reproductive and respiratory syndrome virus amino acid sequence).

However, these shared technical features are previously disclosed by US 2002/0012670 A1 to Elbers, et al. (hereinafter ‘Elbers’).

Elbers discloses a PRRSV-CON (PRRSV (PRRSV-CON); abstract) nucleic acid sequence (nucleotide (nucleic acid) sequence; figure 4,
paragraphs [0018), [0027)); a PRRSV-CON nucleic acid sequence having at least 95% sequence identity to SEQ ID NO: 2 (a PRRSV
nucleic acid sequence having SEQ ID NO: 4 of the Elbers reference (a PRRSV-CON nucleic acid sequence having at least 95%
sequence identity to SEQ ID'NO: 2 of the instant PCT application), paragraphs [0018], [0032]; wherein SEQ ID NO: 4 of the Elbers
reference is 95.6% identical to SEQ ID NO: 2 of the instant PCT application); and a PRRSV-CON polypeptide having at least 95%
sequence identity to SEQ ID NO: 3 (a PRRSV polypeptide having SEQ ID NO: 1 of the Elbers reference (a PRRSV-CON polypeptide
having at least 95% sequence identity to SEQ ID NO: 3 of the instant PCT application); figure 1, paragraphs [0015], [0029), SEQ ID NO.
1 of the Eibers reference; wherein SEQ 1D NO: 1 of the Elbers reference is 99.2% identical to SEQ ID NO: 3 of the instant PCT
application).

Since none of the special technical features of the Groups I-1I+ inventions is found in more than one of the inventions, and since all of
the shared technical features are previously disclosed by the Elbers reference, unity of invention is lacking. .
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15. —FheH-E1), HoAL S AR B SR 10 28 149 4T — T () A% IR AN 24 24 P HE 32 571
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21 BRI ZLR 182 20 AF — T 22 ik, I piradk 22 ik i 40 0l B 0k B R HL8 7 510 ) 7%
mR4wAd: SEQ 1D NO0:2,4,6,8,10,12,14,16,18,20,22,24,26,28,30,32,34,36,38,40, 5,
42,

22 . — Pl BRIORL , Ho A S AR Bk 18 2 21 HH AR — T PPRSV-CON 2 fik .

23— L&, HAL S AR B R 18 Z 21 AT — T 1) 22 Ik RN 24 2 AT 43232 35 7).

24 . —FheH -5, HAL S BRI SR 22 () 5 B Uk AN 24 27 A 3252 30571

25 WAIEER 2380 241 H A , Folt— DB B 7).

26— PP F 145 51 R &S PPRSV I o 8 N 25 1) J5 v » HAL 4% e F

(i) BRER AU E R Z5 M08 13T — TR ;

(i1) AR RAR B SR 18 21 T — T 1) 2 ik s

(iii) A REMIBRE RS, 14, F122 7R AT — T 993 23 950K ; BY

N O Ol = W DN~

2
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(iv) BHREBFFERTE, 15517, 23 E 250 £ — TR HEY) .

27 BUFIELR 261 7715, Forp BT it 3% B 41 : LA PN W BESEN  FN T BR
28 . — P F 148 iR Y7 B TS PPRSF 77, FLALFE Xo 4 it FH -

(i) BRERABCRE R 125 /102 13T — TR ;

(i) AR E R 18 E 21T — T 2 Ak ;

(ii1) BRCEAIBREERG, 14, F122 7 AT — T5 ) 975 25 00 5 B

(iv) BHREBFERTE, 15517, 23 E 250 £ — TR HEY) .

29 . BURIEL R 281 7732, Fo A Birid it ik 1 48« LI 9 S PRSP AR T
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ERAR L ERIEEFEFIFIR LRSI (PRRSV) FIfE A7 %

[0001]  XJAHICHIIEHIAE X 5| H
[0002]  AHRIEESR20144E3 H21 H A2 3 E H iENo. 61/968, 4654 350.5.C. 8119 (e) T
IO AL AL B

% BR4E;
[0003]  — I 55 » AN A TN P S AE TR AR K A W 2 5 AN 2345 i 995 75 (PRRSV) A
ik

[0004] &P

[0005] [ Wi FK) 2 A RUIR I, 22 B HE 975 7% (PRRSV) 28 P %o T 428 1 FHVRR B A B RN I 22
fiE (PRRS) A& 7893 34 » B 1A PRRSVEE B ) 32 SRR il A2 FL AT % & 57 B PRRSVAR 1) V. £ £
B I, fH R AREIPRRS VAR AL H1 BT 7 MV PRRSVIZE 1 , {H f& PRRSV Ak 1] Ff) S J5 4 8t 4 A2
FRIFR T IZ AR PEPRRSVIE 1 1 e KRS

[0006] & HHHEA

[0007]  ARATFFPWAIRAE T HAE R IR A I 4 A2 i AR I 255 fiE 95 25 (PRRSV) FHAR s A8
AR AR A I PRRSVI J79% o

[0008]  #Zfit T PRRSV-CONMX I , FoHF A% 2 5 SEQ 1D NO: 154G & /050% 341 [F — M (%140
F/075% , 2/095% , 82 /099% JP AR — 1) AE— LS T R, IR A A SEQ 1D NO:1
HE R B o 8 B RN, HAL S AR SO IR R PPRSV-CONRX R o 41540, AL A SR ik
(1) PPRSV—-CONAZ iR F1 24 2% W 45252 28 571 2600 LA 2 AR ST PR 43R 1R B3 0K AN 24 2 W] 5252
B AR SRR A, ot — D A

[0009]  i&fR4lt [ PRRSV-CONZIR , Hob IR 5k B 4 75 2 A 2 /095% (i dn, &/
99%) FE4[E —+PE:SEQ 1D N0:2,4,6,8,10,12,14,16,18,20,22,24,26,28,30,32,34,36,
38,40, F142. £ — L 7 rh , MR B Ak B N4HR 7 %):SEQ 1D NO:2,4,6,8,10,12,
14,16,18,20,22,24,26,28,30,32,34,36,38,40, F142. £ — L5 jifi 77 =, A% R 40 o) iy
HA %A FHREER Ty £ k:SEQ 1D NO0:3,5,7,9,11,13,15,17,19,21,23,25,27,
29,31,33,35,37,39,41 F143 . i BERURL , HoAL B A SR #1518 B PPRSV-CONZ IR - 4H 54, HAL,
B AR IR I A% R RN 24 5 0] 12 2 8GR A, AL 5 AR SR IR s B R AN 24 2]
2B A S R A A, Hodt— a7

[0010] 2t T PRRSV-CONZ ik, b ik Z ik ik B T4 411 2 A 2 /095% (B, =
/99%) F¢ 4 [E —*%:SEQ ID NO:3,5,7,9,11,13,15,17,19,21,23,25,27,29,31,33,35,
37,39,41 M43 £ — s )7 b, Z KB A& M F41:SEQ 1D NO:3,5,7,9,11,13,
15,17,19,21,23,25,27,29,31,33,35,37,39,41 f143 . 7E — 65 jifi 77 = b, 22 ik i A% R 2
i, BT iR A% B 4y ) B A 1% B 4K 41 : SEQ 1D NO:2,4,6,8,10,12,14,16,18,20,22,24,
26,28,30,32,34,36,38,40, 8042 i 5 MURL , HoAL 55 A ST IR I PPRSV-CONZ ik . H 547
AL AR SR IR 1) 22 IR AN 2 25 T 4252 800« G FoAL 8 AR F IR 1) 96 B 0L AN 24
SNSRI S, Hadt— B A
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[0011]  $24L T FF 7558 51 K &F X PPRSVIR G0 588 8 25 1 T3 ¥ o I 2R 25 38 5 A 358 6 % it
F: () AR A SRR FTAZER s (1) A R A SRR T 2k (i1) B
A SCH IR B AT AR08 25 00 5 B (1 v) A 350 R AR ST AR R AR AT 4054 o AR M 1 it
F % A2 B FRAE AR T WL P ISP L AT

[0012]  $24t T FHIFIG 77 BUIRBG 5 Fh I PPRS ) J7¥2% o I 2R 5 638 A R A i FH = (1) 5 3K
B AR IR RAEAILIR ; (11) A ER A STH IR AR 20K (1) ARRER A H
T IR B AT AR08 B3 0K 5 B (1v) A 202 A SO il (AR AT 2H 64 AR SR MR 1) it FH B A1 R0 9
{EARBR T LA P IR R P 0 AR

[0013]  BRAE53A 5 X, A0 s I A BeR FMRLH AR 577 15 W) it 41 & 1) P Jeg A ek
)X S AN B3 ) A LA MR TR 1) 7 S o BRAR T DUFE 5 3 AN JoR 4 6 W 0 s 5 s i 4,
H A FH 5 A S AR R 1 5 R R R AR B S R 1 7 V5 R L, (R R SCHEIR T EE I ik
AL EL o T340 MRE T 7% R ARG 7 PR 1 5 1T AN 72 B D PR skl 1) o e o 8 % 5
WSS AR S 3 S BT HE R B R B R RT B 225 Sk

[0014] &I faijik

[0015] P 1, /NE (A) /& I —2H60FHPRRSV 4 55 K 41 F¢ FI A 22 1) R 48 K AE B o B X 60 Ff
PRRSVHE LRI 2H 73 S ple4 #4038 Fi b 28 PR3P SE 8 h 2 R 2 AL & I 1, /NE] (B)
LR T R SR PRRSVAR [H] 1 188 4% FE B9 A1 5 A48 SCH H5 IR I PRRSV-CON 2 K Z8 () PRRSVAA )
AR PR B . R R A S bR R SR 25 RN B TS 4 L A . P 1) SEZRARER R E - = T AR
T B bR i 1) f /MBI R K AR -

[0016] &2/ 7~ J PRRSV-CONJ B 1 A B ANERAE o /NE] (A) B s = T 1 #4 iE PRRSV-CON
A R 2H e DNA T R (1) S o /N (A) 1 b2t 1 s 2 R I R, LA T e B H
) e P B i Bl 7 R o 7K P FR R (FE IR 7 BEA-D) AR IIDNA F B 6 N T I 65 N
I E bR SR G A BU K (CUZER D) « O TTARERTTRNAR A1 8 2h T K 2L [
H A A EIDNA Fr BE UL BEA 22 i BRDIR IR e B AN AR 844 (FE /AL (A) 1) b 2
™) H/NE (B) IR BN TR B B EE S5 [R] PRRSVASE S B 5 [ AR 1) = B o AR J
5 FIPRRSV-CONEY,PRRSV ¥ 4 Y FE HRFL 1 28 YMARC—145 40 it o 7E S 4% 5 48 /NF IR, FH %o 9 25
ootk e (NEE I8 A I EERAT) SO R ERIESS B E 18 (nsplbs B B THERAT) i e
PTiR gL 4u i . /NE] (C) 7 T MARC-14540 g ) i 25 I Wk B T A% o /NE (D) 7R T 2
HRRA K22 LLO . O IR L 52 45 (MOT) FHHE € 1) 3 B/ SMARC- 14540 i o 7E S G4 J5 (p.i.)
FOAN TR s 8] S ACEE 35 77 3, I HLd i FEMARC— 14540 A L 378 52 000 52 975 530 % o

[0017] P 3R #EUE B 7 PRRSV-CONTESE H B & il o /NEL (A) o T B RGBT LR RIR RS
13K (p.i.R) BHMEWEREE /N B) BoR T EME 14K N K54 H E &8N
(ADWG) /N (C) 7 T 38 i L i 38 FIRT-qPCR (Tatracore Inc.,Rockville,MD) Jll%E )
T EE MK o /NE (D) 7R 7 38k IDEXX ELTSAMRE I 420 5 B 044 R 25 1 7K 5 7K B 4k
PR~ DU e VA

[0018]  PE4REIEUEB T i A5 43R i PRRSV-CONF AL i) 1 X PRRSVARMN—1 84 ) 28 XA
o /N (W) B T BB G JE 15 R B AE H BRI N (ADWG) /& (B) o T ad I
MV 38 FHFRT—-gPCR (Tetracore Inc.,Rockville,MD) Mil5E B By J5 978 & MK ~F o /N E]
(C) &R T AEX G 5 15 KRBT WS I AN [R) 2 23 AR 11 S g BERNAZK P, s 3 v b (147 388 FHRRT—

5



CN 107635579 A ﬁﬁ HH :I:; 3/15 11

qPCR (Tetracore Inc.,Rockville,MD) Mll5E K] ./NEl (D) Fan T MN-1844% SPERNAK - , tnid
ik P9 R I 22 S RT-gPCRIU A2 1)

[0019] (KIS EHEIEB 1 %F X PRRSVAK 16244BHI 38 AR . /NE (A) BoR T B iR L 515
RN P4 H B0 (ADWG) o /NE (B) B 7l ik i b i3 FIURT-qPCR (Tetracore
Inc.,Rockville,MD) 5 (1) Mo i G g (14995 B MK P o /NEL (C) SR 1 20k J5 15 R I U 4
(AN ) 20 23 A 1 A 998 BERNAZK P, i di ok i Mk 19 38 FH P RT-qPCR (Tetracore Inc.,
Rockville,MD) M Ko /NE (D) 7R T 16244BKE FHERNAK -, tnid ik A &5 K 1) 22 5 RT-
qPCRIM & [

[0020] & EHVER

[0021] g FHPRRS VR B HE R — KA LR 2H 7 41 (AR SR 52 B B AR AL R IR PRRS VIR 1) B )
T2 I AR BETHIER SR R AR 4% AR FE RN I 275 AE 3 85 (PRRSY) K 2H . JE R AR K A1
PRRSV 2 (K 4H ¥ T A 15 78 5 AT 5 — R AR R AE IR PRRSVIR LL B, ‘B 5 T I PRRSV3IZ
B = R AL AL

[0022] %A HE FIRF IR 25 AiE (PRRS) A2 4% H I 25 b BB IR 2 — o o I s R AR AR
B HE U U BR A HP BB 2R T RN Sy 8 v 1 R I I i o 7 B A L s i A S SR L B R 2
B H I o A 26 R P R AR A 2 N AE 20054F [ 295 . 642,26 T AIHE 201 1AE 1R 296 . 442,35
Jlo

[0023]  PRRSF AR 51152 iy 4 J9PRRSI 5 (PRRSV) FIRNAJE 5 o 44 PRRSV 732 g 4 Fh 32 B 1)
SEPRIRY W (128Y) Ak 3e (7)o 1% 7 A 22 DR 28 2 a) A7 FE A PR (19 28 SUARAP o 1% e 2L (R R Hh
AP () PRRSVRE 25 A [A] A7 76 A0 4 R BAL A8 5 o B 2284, L8 SR [ 7K PRRSV B JE i
BRI BRI R AR AL R X S B0 FHPRRSVAR A AE — AN BB A B L 25 7F 4 PRRS VA 458 Jik
et — R LA

[0024]  PRRSV¥ZE B M 19945 L & 7R F v AF7E A 1137 L H a1 vl H I P RPRRSVIE 1 s &
TS BRI KGRI RE T o A6, 78 A SR AN [R] SE 56 5 IE 7R ML X PRRSVIR LA WP 2
P AT — AV o] TG IR N H o B AT, 458 FH R SR A 28 B PRRSVIRAE 988 1 b 928 Ji o]
% PRRSVYZE 11 o H FI I PRRSVAEE B % 4% il FARBRPRRSAN 2 2 058 201 s EA AL ] 8252 1
[FJRAR 37K AR EATAS R A — B0 1) R 528 AR - PRRSVIG B B H] 1) 32 ()it A% 2 4
PEAZ H FT I PRRSVE 1 16 3 5 £ 1) S YR OR3P S5 T 2 B A

[0025] L PRRSVEFA= UFL12FRAHEL , A SCH IR 1 E R SR & A= I PRRSV-CON 7~ = e () 1
XPANE] R IR PRRSVAR 1) 22 XARS o an itk , AT LA FH AR ST 3R i PRRSV-CONFL 1l 38 FH ) PRRSV
P o A1, A S AR [ PRRSV-CONSR AL T AF 70 155 i 55 O PRRSV AR ) S 8 AR 37 O B A1l )
HETH.,

[0026]  HZFRANZ K

[0027]  PRRSVAE[R ZH 4t &2 /22 Fh B [ i1 s 14FhIE S5 M B 1 o RIS M A B 11 Joid o AR ST
PO T gL AE R AR KR A I PRRSVAUAZ R o < T-PRRSV-CONFI ZE K 2H > %)), WLSEQ 1D NO: 1.4
SR A R SR A BIPRRSY 5 R AR kA= U PRRS VR B B ARG B e R B AR A% () — 1k o A
S AL PRRSV-CONZE Rl 41 A% % (ISEQ 1D NO: 1) 4w ¥F 22 ANF 2 Jik . %9 41, SEQ ID NO: 2
W R AL IR T A i B A SEQ 1D NO: 37 &R I & LR 7 F1I 2 K7 %1 SEQ 1D NO: 4R
BREILIR T A gt B AASEQ 1D NO: 59 B R & IR T 71 2 k741 SEQ 1D NO: 6+ i

6
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NIIEER 7 5 9t B A SEQ 1D NO: 7HR B R &L IR 7 41 K 2 IKF 51 SEQ 1D NO: 8+ iR
%R 75 S B A SEQ 1D NO: 9+ W yR ) & IR /7 41 2 K7 51 s SEQ 1D NO: 10+ 7R
IR )7 5 9wt LA SEQ 1D NO: 119 BRI & R 7 7K 2 K741 SEQ 1D NO: 12+ iR
IRZIR )T 5 9wt HL A SEQ 1D NO: 139 BRI 2 R 7 7K 2 K741 SEQ 1D NO: 14+ iR
IRZIR )T 5 9wt HL A SEQ 1D NO: 159 BRI 2 R 7 #1122 K741 SEQ 1D NO: 16+ iR
LR 7 5 9wt B A SEQ 1D NO: 17+ BRI 2 B8 17 91 2 K7 1 s SEQ 1D NO: 1891 27w
IR )T 5 9wt FL A SEQ 1D NO: 199 BRI 2 R 7 711 2 K741 SEQ 1D NO: 20+ iR
LR 7 5 JwtS B A SEQ 1D NO: 21+ BRI 2 B8 17 91 2 K7 41 s SEQ 1D NO: 2291 27w
LR 7 5 9wt B A SEQ 1D NO: 23+ BRI 2 B8 /7 91 2 K7 41 s SEQ 1D NO: 2491 7R
IRZIR )7 5 9wt FL A SEQ 1D NO: 259 BRI 2 R 7 711 2 K741 SEQ 1D NO: 26+ iR
IR )7 5 9wt HL A SEQ 1D NO: 279 BRI 2 R 7 F1 K 2 K741 SEQ 1D NO: 28+ iR
LR 7 5 9wt B A SEQ 1D NO: 29+ B R I 2 B8 17 91 2 K7 411 s SEQ 1D NO: 30 27
LR 7 5 9wt B A SEQ 1D NO: 31+ B R 2 B8 /7 41 2 K7 1 s SEQ 1D NO: 3291 27w
LR 7 5 9wt B A SEQ 1D NO: 33+ B R 2 B8 /7 91 2 K7 41 s SEQ 1D NO: 3491 7R
LR 7 5 9wt B A SEQ 1D NO: 35+ B R I 2 B8 /7 41 2 K7 41 s SEQ 1D NO: 3691 27
LR 7 5 9wt B A SEQ 1D NO: 37+ B R 2 218 /7 911 2 K7 41 s SEQ 1D NO: 3891 &7
LR 7 5 9wt B A SEQ 1D NO: 39+ B R I 2 B8 /7 41 2 K7 41 s SEQ 1D NO: 40 27w
LR 7 5 9wt 2 A SEQ 1D NO: 41+ BRI 2 LR 7 91 2 K7 41 s 3 HSEQ 1D NO:42+
BORIIAETR S 4t B AT SEQ 1D NO: 439 BRI 5L 51 2 K5 51

[0028]  finA Sz rR A FI , A% B2 AT L AL FEDNARIRNA , 3 HALHE & —Ab k22 A 4% R 25 0L
VB BB AL IR A% R 7T LA A2 B BE BROOUBE 1T, a5 B T H E R g et 17 5
SEQ ID NO:1-43AR[FE [ £ k. 5SEQ 1D NO:18§SEQ 1D NO:2,4,6,8,10,12,14,16,
18,20,22,24,26,28,30,32,34,36,38,40, 842 F AT — T 7E £ 51 _L AN [H] #2282 7] A 5 SEQ
ID NO:1E%SEQ ID NO:2,4,6,8,10,12,14,16,18,20,22,24,26,28,30,32,34,36,38,40, 5,
42FP AT — TR 2 /080 % P 41 [F) — 1 (il , %2 /181% ,82% ,83% ,84% ,85% ,86% ,87% ,
88% ,89%,90% ,91% ,92% ,93% ,94% ,95% ,96% ,97% ,98% , B(99% FF | [F — %) . 55
SEQ ID NO:3,5,7,9,11,13,15,17,19,21,23,25,27,29,31,33,35,37,39, 41 843 {£— I
Y EAE ) 2 kAT L5 SEQ 1D NO:3,5,7,9,11,13,15,17,19,21,23,25,27,29,31,
33,35,37,39,41 85430 F— 3 B A & /80% FE 4 [A — M (il 4n, & /081% ,82% ,83%,
84% ,85% ,86% ,87% ,88% ,89% ,90% ,91% ,92% ,93% ,94% ,95% ,96% ,97% ,98% , 5}
99% J7HI|[F]— 1) .

[0029]  FEUH4E H 43 Ltb e A A — b, LS B A 1), 5 L& P M 20 ) 1) 7% IR Bl 2
SRR B AR A VT FC 5 H o B AR R DS EC A £ H B DAL DX B B (B b A 7 R B A 2
FRAR I EH) IF HALA100LL 1t H 4 bb 7 H1 [E] — M BUE - 2 LU IX 1K ] L2 —
FhElpy Fh e FI S 3 B2 S 7 A KRN b 22y, F— P HI AT DL 5t —FhoL e
FEANEL X, I HLIR AT BLEAE RN B X L AR ] & 40 e 3 2 Rl — M A

[0030]  WJLAfsE FHTH ML 7 Clus ta l WAHER 48 2 0 S it P9 el 58 22 b e 31 (4 b s B 5E
B o HF B R — P, 3 50 VR 78 AN K B ) S A% R B 2 KT A1 T b xS (4 R EE Y
Chenna et al.,2003,Nucleic Acids Res.,31 (13) :3497-500.ClustalWit & ia) [a] Fl— Fh
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B0 2 b 3 L A TR B B FE DL B, 5 HLEG GE AT, A8 45 AT DL AE (] — 4 AR R0 22 5 o T
DL — AN B8 22 AN B R 6 1 3 NI [ 2 41 32 T 41 B X R A, DA 4 LG e ok
o X T AL IR e B ) PRI st B, mT RAASE R4 240 (B, R/ - 25 RN 45 VR92 T
B A E s TR G E <4 AR 1543 5) s X T 2 M8 5 0 Lo ek, mT RLAsE FH DA
NSO FTIFE143:10. 05 BRITIEAHR T 55 : 5. 05 FIALE #6745 - 2 % T 2 K5 410 1 R ol ik
XFEES, T UAAS DA R 2800 2 KN 1 8 RN 55 PR3 v B 43 Bl TR A 262 E -
By PR 1 51143« 3 %5 T 2 K7 Z1 i 22 B EE X, T LS DA 22880 A SERE - blosum; B [147
FFI043:10. 05 BRI 2B 793 : 0. 05 S /KRS . TF )3 s s /K A% 2L : Gly , Pro, Ser,Asn, Asp,
Gln,Glu,Arg, FLys s PR HLRE S PR R 115050« T3 o 40, w7 LUAE DUB IR “7: e 48 28 K S 4%
(Baylor College of Medicine Search Launcher) W ufiEg /3 4 W I RK IHAE P15 B -
FHT (European Bioinformatics Institute) Mukiz4T7ClustalW,

[0031] A LUKEAS K 5] ANAZEE 2 T (0, SEQ 1D NO:18¢SEQ ID NO:2,4,6,8,10,12,14,
16,18,20,22,24,26,28,30,32,34,36,38,40, si42HH T — 1) H, i1t FEUERID I 2 IR
%) (l4n,SEQ 1D NO:3,5,7,9,11,13,15,17,19,21,23,25,27,29,31,33,35,37,39,
41843) WAL o 1 dn, T LAAE FHI5 AR (6140, 7€ si75 A8, PCRAN T 1 35 4%) B il i Ak 7 5 ik
HA WA ALTIR 77 T4 G NLBR 065 7 51 o I SRR IR AR A T LU 2 B — A i 2 A
RIERRIRIE AL PR 57 A/ BAE IR P R B R B AR “IRF A IR B A 2 — M 2R i AL
A ARG R) 0 B 1) AS () 8 ik R B ik B i) (L34, Dayhoff et al. (1978,in Atlas of
Protein Sequence and Structure,5 (Suppl.3) :345-352) , H3 Mt T & B B ACH iR
) 5 T HARR S BARRE SRR B 5 VR A ARADLIR) (0 Py 2 2o e Bk 2 46 )

[0032]  frASCHE R, “Or B X IR o) T2 A AENTAE 7 B AR R o) 1 I AR DA )
PRI ZH v IR SR AEAZ IR 1Y) — i 23 44 i 0] 382 1K) 3 70 PR A% R 2 (4810 4n e 3 PCREE R ) 1 A DDA R
Wil Y A A2 B FR) cDNA B S R 41 DNA JF BR) o — MK 16 28 70 B RO AZ IR 70 1 91 N4 (1] 4 o e 2%
i, BRI BAA) Hh DL DT B 45 s DA AE BCR SCEE N TR B b S R 7 1. B 4h, 70 8
AR 7 7 A LAAL & TR IR 70 T tn L H 8l & AL R 7 1

[0033]  dpnASCH s Y, “4ifbr)” 2 K2 O 4 B R IRPERE & B9 M 2H 53 43 T Bl ik ok
2 kI8, 2 IR T 2= T0% (BN, 22 /075% .80% .85% .90%6 .95 % «E99 %)
WA S ERARGEGWZ IRARIR K AR 770 N B2 Al o BT & ) 2 1k
A B SRR ERIH 750 IT & U 2 IR “aib i

[0034] W DAAs FH A S0k o 3 R R 7> B AL IR o 4, AT AASE FAEAR 07 6 B AL TR, ik
TNEBFREAR T HAZREOA , A/ 858 & B0 B (PCR) o 38 FIPCRHA i 2 -1 4n
PCR Primer:A Laboratory Manual,Dieffenbach&Dveksler,Eds.,Cold Spring Harbor
Laboratory Press, 1995, 5 2H 1% g 5 A AL 35 451 an PR il il v8 4 A 42, T UL T 70 3 %
B2 o AT DAL B — R 7y 1 B DA — RV FERL R AL 5 B B AR TR

[0035] AT LI O AN 7 V2, 19 WIDEAE & 1~ A8 e L R 8  FR W K S AT E R SRR U
(5 an A= P 2 4 i) 44k 22 K o 49, R mT DLIE 7R R IR B ik b A AR R Al A 2 ik . J3 4k, T
DL I AY 27 B OGRS AL I 22 0K o T RLASE FATART -5 38 10 77 V2% » 9 e J2 AT 5 VA1 0 T g e Jse
HAL UK « BRHPLC 73 #7522 R () 4 X AR 1T

[0036]  iLiRAL T EA IR (gD 2 IR A% ER) B BAA - B (BL3E B k) 2w ik

8
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1 B 5 AT DA 3 o A 4 g e R0 ) B ZH DNAF R AR il &5 A R BRI B A LU 5 R R
AIERAEERE Ak o, IF BT DLk — B a8 P81, 1 AR L8 g it azs £ A5 5010 Fe 51 (B 4
PUAERPIMEEER) o &G IR BA T DL b ik & it & 22 K (B 5 700 2 Ik mT # R B2 1
Z K, BT 5 22 IR AT DAAE 22 IR NS 550 C i) o AR S U 22 il IR A8 ] DA 9 L) 22 JIRC K1) 4
b ) (10, 6xHishras , 2 e H RS- 4 #28 (GST)) -

[0037]  ZRIEJTAT LI TR T A I AL IR G A 7 51 SRR I AZ R 7 81 o 238 TT A () — M1 1 =2
JB BT FF A FRIE TOAF IR T AL S N &V BG5R  7 41 N e B S B o, LR R
PRI R IR  FRIETUAF AT L2 A0 B B B B W AL sh ) B B YR, FF kT L& F
K E A F RIS e B A SR AT I, AR R R R R 3 1 B e R I o A
W B 7 AR TR A T 8k b, 15 T BOR T IR I Rk (1 a7 & 6B AE) o T
FEAR N FFEAR SN RZ R TN TE T 40 P () VF 2 7 VR R AR U AR N A J , I HAAdEH
AR T H 2 AL B BRESUTIE 58 & % (PEG) a4k VIR BT L IG5 G OduE S AR B -3 1) %
M H .

[0038]  WJ DA AnA S H IR I Bk T N 18 b o AR SR AR A, 15 E 4R iR S
MNAZ BRI RE € A0, FLIG B0 45 35 15 AR 1 e SR m M 1) J5 A - 7 32 40 i v DL AT ART A% B
FURZ AR 50, mT DLAE 20 R 4R B, 18 G R AT i (B coli) o, B7E B U4 | I8 BF Bl 7L 3
YIA G (i G0 G B OR S 20 P (CHO) BRCOSAHAE) Hh IR AL R o B 53 1) 4 32 20 P o A 40
WHE AN AT EIR .

[0039] W LA &IE R FAZ TR (a0 5190 XHE 23 E AR (S WA UIPCR Primer: A
Laboratory Manual,1995,Dieffenbach&Dveksler,Eds.,Cold Spring Harbor
Laboratory Press,Cold Spring Harbor,NY; &% 3E[E % F|No.4,683,195;4,683,202;4,
800,159 F14,965, 188) fr %2 . © 2T A I WIAGPCRIY ¥ 2 A& 25, 3F HLwT AT T+ Aar il 4%
.

[0040] B w] DA FH 2438 #6 #% B2 - £ Sambrook et al. (1989,Molecular Cloning:A
Laboratory Manual,2f —h%,Cold Spring Harbor Laboratory Press,Cold Spring
Harbor,NY;Sections 7.37-7.57,9.47-9.57,11.7-11.8,and 11.45-11.57) Hi{E4Hi-Ti8 T
TZIR A () 255  Sambrook 5 # & | 1& & T /N T 241100 MZ H MR 1 A% H IR IR £ I Southern
B4 (B511.45-11.467%5) « A LAAE IS8 11, 4671 R LA A S S K /N T 1004M%
BRI 7 B A1 28 — &1 2 8] i Tme 53 41, Sambrook 254 & 1 T KT 21100 M IR I 4%
MRARET I SouthernEIIZE 4% A4 (WL£59.47-9.5475) o Al LLf# FSambrook /) 559 . 50-9.. 517
AR o ot EAK R T 100 M% H IR 1) 7 71 A EE — 7 31 2 18] ) T

[0041]  FRZRAT R &5 R BRI I 2% A, DL S IE U & A IR I I DA B 251 21 HAERr
St S B I RS ) 2% AE AT DUAE 258 I A M rh R 4 BRI AR o AR 1E M IR A oL, W BAAE
H S5 G TR PR R AR T S S 2 A R e o 4, T DAE I B AR S R P 1 SR R/
B I A B v S 7 Y ) R A T e 2R A AR A B DA AN R BT v AR I SR AR
FET65°CHE0. 2X SSCHI I I ¥ o

[0042] Ak, i dna] L 2 FR 0 1) B T RR PR T B LI, 8t £ 48 SR EH J8 58 B REAR
IR EIRET 255 A0l BB H , DA R I O B S 52 HE R B G e 0 o 1) 2 R R i
BEARAT ) B o AN GURE R N 28 5 o, AR AT LS IV 2 28 38 FIIE Ve sk AP R A &

9
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TREFAL IR 73 R[] 58 A1 BEAZ IR I 45 , {H & B B B 10 i 76 AH [F) 1 458 Il e A i 2% 1
R EARE X AL BRI 425 o A ade L , B AL FR A AR [F) B B L .

[0043]  WIR 5RXIRI AL 5 o — BRI A58 R 2 /051 (filan, 2= /b6, 715, 8%, 9%%
101, 201% , 5018, L1006 , AV NZIR > T SRR AT, A5 J1— IR A AL . AT LAAE
& BB a & ¥ 4 iPhosphorImageri{Densitometer (Molecular Dynamics,
Sunnyvale,CA) HBU H B A €& &&=,

[0044]  mT DA LA AR I 22 JOK o FH T8 P AR ARG 0 22 JoAC 4] 52 A0, 47 il TR e 2 W o 0 g 9
(ELTSA) \WesternE[ Ik S JZE PTTE AN G 9% ¢ G o PR T DA A2 22 o I BY B o R 1) o ] DAASE FH A
S A RN T R AR O 22 IR B A R SR 4 S SR N R A o AT DIASE P AR S 2 RN
ENG PRI A8 T AR SCRRY) , 135 Q0B 10 8 AR - FEA7AE Z IR G Dl TR ibife -2 IR &
Y.

[0045] 3@ {56 FH AT AS I AR i 0 SEEAS DU (5 dn ™ 38 7= L 0 S B A VB K)o R
“Pricyn” =B G BRI A A B R 1C Y i A F . n R PR 1C ) B A I A L e
BE R BE PR A BEFITBUR 1 A4 K o 42 i A FHPRRSV-CONYpS 25 RIURL () 77 V2%

[0046] [ PRRSV-CONAZ IR 4 S I 55 UKL (1) 77 V25 A2 AU b AN, 3F HAEAS ST A .
AR SCAAIEBT Y, AT H IR R PRRSV-CONTE 1 24 A N [ B B0 B BORL o 491 4, W LA FE 75 3=
M, FEAR S ELE 1A N R IBPRRSV-CON. 7E — 2852 it /7 22 1 , 7] LA FHPRRSV-CONAZ R % G 15
F 20, AT LA FHPRRSV-CONJ B MURL B 4L A 3= 40 o 15 3= 20 B v] DU AH AN BR T8 48 g (467)
8 A v 5 Wk 200 L) A I 2 e B AT A B A . (91 OMARC—145) o 51 4n , W DAE 3 e el 12500 73
B R RIRL o

[0047] W LUAS A SCH 438 (I PRRSV-CONAZ IR 22 K B33 25 FOORL 7= A= 185 5 B 15 48 1Y) 4
95 N o M 2R 7 VRSB LG L AR LA AR 9 I8 A5 ) B0 8 it FH A S 38 () PRRSV-CON%
PR\ 22 IR B8 B UKL o D AR ST S P, “On 88 257 i it FH A A4S SCH IR T PRRSV-CONAL T
%2 IR B0 B3 UL J5 A6 A AR T 5] R IR SO o B T2 25 T LA 491 G 47 e 97 25 B 440 i 12 2% (46
angn o BEPE TN ) o i) BLAE FHPRRSV-CONAX R « 22 JIK BY 5 25 M0k T B5 4 A (YT PRRS , 471l 4
VRN 6 1 8 5 B A 2 i B s PRRS | 148 R AN 7 H 4 7 53 3 5 X PRRS 1) 4 9% , ikt
TOUST7 2 3 B A ARG SR ) 7 EE A

[0048]  FH T~ XJ % Jiti FHPRRSV-CONA% R « 22 Ik Bl 23 UKL 1) 77 VA AL 3 H AR T LA N
(i.m.) JZF (s.c.) BRI BEAE - F T X5 5 i FHPRRSV-CONAZ IR « 2 K BYJ5 B UKL 1) 7 208
BFEAEABR TN B RN BN BN IR A (L.v.) T .

[0049] 7€ PRRSV-CONAZ IR 2 JIK B0 B UM A A E LR TR 2 &=, B 4EFl I, 2 &
TERIB B B0t PTG, 52308 I AF 68 I EE B, 75 22VR T IR A DR . S JE 7 =14k, it FH %
% T BRI 2, M B AR (B, )5 H ARSI L) £ m i AN B A
KA

[0050]  4H &4 ] DAL 25 4 A S rp Al (I PRRSV-CONML IR 22 ik B 75 25 Uk AN 24 27 1] 43257
BT o 2 5 AT 5 B A AN AU R R, I LB A Gn 2 ) (461 T i PR R 2% ol UK
(PBS) , AE B ERIK , Tri sZ2 BRI TR A 25) BUARRE T o A8 SCH i (1) 25 & W mT LABC ) 9 7K
T B, B, VTR, BV VB K o DLl inRemington’ s Pharmaceutical Sciences,
H 16kt ,0s0l%%,Mack Publishing Co.,Easton,Pa. (1980), &Remington’ s

10
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Pharmaceutical Sciences,19th Ed.,Gennaro%w,Mack Publishing Co.,Easton,Pa.
(1995) o 75 24 2 W] 42 52 BGR Hh 5 A S il il 19 20 & 4038 mT LA kG & 7 Aoe 71 B JE 771
#h SR BB LA P A0/ S B .

[0051] AR HEEACZ B, AT DAAT AS QU B2 AR A B0 K FH IR BB 20 T AR 2 e o A ik
¢ ZHDNABOR o 762 STk o 58 BE MR RE 1 LR EOR o S5 AE LU T St i vh gk — B iR A & T
J 3 I Tt A5 AN IR ISR 5K~ Hh i3 1) 77 1k ) L 4H S P G

SEHEf5

[0052]  szjitafsll: A T.PRRSV-CONZE PRI ZH (118 i it

[0053]  fii FHRoche 454-GS—FLXIM Fr 52 A Fr Y5t 1 56 [ v 7 5 M (52 fir 5 P L A A1z 357
JH R R 7 ) £ 64 FHPRRS VB B8 A 4= SE RN 4L 91 53 4, 19 GenBank Y S8 U5 1 3% [ )
PRRSV b 25 4 1) i 20 42 3 (R 20 J7 971 o E R 25 TUAR I P 51 )5 5 SRA3 PRRS VIR 60 Fh 4 R 4
¥ 5 ) B 2821 o fifi FIMUSCLEFE /¥ (Edgar RC,2004,BMC Bioinform.,5:113) EXf60FPRRSV
AR T A M5 8 A JalviewR /5 126 338 E Jo3 55 ik D8] 2 1 A A o7 S5 A R B0 o AL,
PRI AZ A R 7 A LA R R 47 571 (PRRSV-CON) o 248 K& A2 43 M7 fil 7k T PRRSV-CONEE R 41 7 T R
G5 g R TR O A 1 . L 1AL R, E PRRSV-CONZE e R % A= [ PRRS VA 1 % ot o4 B B 408
R TAE— PR IR A B PRRSVIR AR L ) B2 (p<0.0001) o JLIEI 1B,

[0054] S 512 : JE G P PRRSV-CONY 75 1) A2 B

[0055]  — fufi LA v At U 5 o B DK 4L 1K 5 RIS i 1) 471 o b, FRATTIN VR 81 S i 5] 1+
W R AR K A IIPRRSVEE R LIS A3 AERHIEIX (UTR) 197 41 vl LR ASHERAIY 8 T $2 = ]
ST e R 9 B 1) R AL, FRATT PR Y P cDNA T B FL12(195” F13" UTR % # PRRSV-CONE K 4 1) 5
#13' UTR (Truong et al.,2004,Virology,325:308-19) .45 BEANPRRSV-CON L [l £ [ 4l
DNAJ7 B, BRAEA-DHHGenscript (Piscataway ,NJ) 1427 & B . BEFRDNA Fr B AU 3267 B il g A7 st
XA E e R H ) K TTRNASE & g SR 31 P 9138 AN BT, 7R 355 S, DUE HER B 2
DRI 2L P A e i o LT 2A oI008 1 P BEAZE Jr BRDIRT IR T, > Jall I DNA - B B o e N 485
HEE B DR A 57 529 AR B — FLZE 4 KPRRSV-CON cDNA e , 7T L 2 FRV T # ) )R
SRE AL 2 AR (B S 15 TR PRRSV-CONJI 75 o

[0056] {5 2, FHACT TYH 4L 2 PRRSV-CONF 4=+ cDNAZE [K 41 () ok LA 2R 47 2k M4k o 15
24l 1 28 VE AL (¥ DNA Ty B A 9 8 FImMESSAGEmMACHINE Ultra T7iRif)& (Ambion,
Austin, TX) i Ah % 55 I B A A AR DL A B 58 4 3 IR 40 90 B RNASL 29 . Bh s, 156
TransIT®-mRNA #4578 Mirus Bio,Madison,WI) % £)5ug 4= 3% K ZHRNARL s ) % G
N6FLHR 8 R IMARC- 14540 F o 755 4 10 % FBSFIDMEMH F-37°C , 5 % CO28% 97 £ 5 YL 1)
ALK IEOR oI E , 7EFE G J5 1 55 4R A SR 6 K 2 [H) WL E2 21 41 AL A2 RS (CPE) « 4 WL 5% 313
BH FFJCPERR , US B & A #R R TR B3 (M 15 77 _EIEWR, I BAE-80 CHAVRAF HHTE0 . SmL 5% 73 il FE
I AF . WTruong et al. (2004, W, E30) .

[0057]  sjitif51)3 : PRRSV—CONJG 7 42k S R AE

[0058] 1 W 7T 5 AN [ PRRSVARY 7 14 B0 0 B 0 A ) S B Ak MRS 4% B FHPRRSV—CON B B
PRRSVIRFL12/& JEMARC— 14520 /il o £/ GL 5 (p. 1) 48/, FIXPR R % 7 & (N) o 1 Bl 2
JELE 5 1B (nsplb) K¢ 5 VE M PR S Y ANHE . v T 0F 900 B AR RS R R i AR K

11
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B /1%, LLO . 01 B G 2 # (MOT) FIPRRSV—-CONEKFL1 28 JMARC- 145410 . 7Ep. i . A [A] st
) U, B % 95 3, I ELE I MARC— 1454 Mg v £ ¥ 52 100 5 765 750 o

[0059]  PRRSV-CONY/ & Ji& 7~ K S8 K A5 I PRRS VAR 1 31 BUAR AN RALE o ‘& 5 AN [H] [ PRRSVAE 57t
PEER TR PR, B FE £ X nspl-bet taFINER [ I PTIAEL SB. (BI2B) o B LI M 55 724 1 A 3%
S (B120) , 3+ B e RE8 T miids B 1) BRI W E T2 25 2 (E3D) »

[0060]  SEjiifsi]4 : PRRSV-CONJp & 1] PA L5 R SRPRRSVIE — G S sk e s

[0061] 318 A PRRSVIML I B 4 3 18 A 48 ) N A R B M 37K 2% (University of
Nebraska) B FL 4 3%« ¥ B BE LA I N 3ASSL G H w5 FTENLA S P 38 A & 1 &
(Institutional Animal Care and Use Committee) ZSLHIFEN] N, ZEUNL I A 92 457K
SE-2B W 5T 5 T R AS 5] 55 TR WL A AR 4L o 45 2EL 1 b ) 58 0 S PBS DA ot R AT o 48 4 2 Fn3
(58 43 SIAE LY N 32 F110°- O TCID50PRRSV-CONFIPRRSVERFL12.. A T HL 8% H 1 , 45 B AE 7Y
PRRSVARFL12ZH A\ A Fi b B 3R 7R 1 45 o fE 8L J5 , PRRSV-CONFHFL 1 2422 Fh 25 1 & #5
bV PBSZH J B HE 3538 B = RS (BI3A) |, {H SE PRRSV-CONZE R4 AL 1 2482 Fh 2H 22 8] e A i &5
725 o LRI YL S 1) 140K 1R INF B U 1) 6 5 A A J9l) 1 4 0 2 ~F- 250 1 B 523 Jin (ADWG) o )RV
PRRSV-CON4 A2 FIFL1 2422 Fh4H p ) 58 % T EL PBSZH H. 45 S8 I FK ADWG , {HL A& = Fh Ab HHL4H 2 [a]
B RSt 2 R (B3B) . PRRSV-CONFIFL 12432 Fh 4 (1) 95 25 I /K S =2 J LT AR R 4 (B
3C) - PRRSV-CONFIFL1 24 Fh2H o i) B A 48 Blp . 1. FR 1 1R R LIS #5 A 1K) « PRRSV—CONHEE il 4
FR B4R B B K SIS A T FL1 282 R 4HL ) (B3D) o ix e 4t BLIE B T PRRSV-CONA] LA 5 PRRSVAR
FLI2— A R G R AR 18 = (RIAE) »

[0062] St 515 : &1 X PRRSVARMN-184 /138 AR Y /K T PF A

[0063]  #4RLANTT %

[0064]  3t:18 R PRRSVIILIF 1443 i W8 (10 4 ) 1 1A A 7 0 P ST K 22T A AR 3 o S B L
AN SE B 2] A s FENL R B B AN 2% 714> (Institutional Animal Care and
Use Committee) #ESZHIHLI N , FEUNLII L) 22 47K -2 s WA 52 s A AN [) s Te) e 25
41 . FHPBSIESIAH 1, I H 78 243k G et IR o il i R gL LA R 107 OTCTDso ) 771 & FHPRRSV—CON
WL P e 20 2 0 38 i I Gk DL R A5 10 OTCTDso ) 75 FH 87 4= U PRRSVARFL 1 2 LAl P 4 935 401
3. MR AERYL G (p.i.) 53K, LL10°-*TCIDsof 75 FIPRRSVIRMN-184 LA P4 Bt T 45 5%
MRANZ G e 4 o T PPt 3 1 F PRRSV-CONJ #5 50 788 1A A 37 1K) 2 B 00 5 05 25 T AD LA
I 20 2 P 1 B 2 R DA B AR K R

[0065]  3&1: T 1Al X PRRSVIRMN-18411) 28 AR /K - 52 56 13 it

[0066]

20 Ji T %)% % JA VAT R =k
1 (n=6) PBS
2 (n=6 PRRSV-CON b
() - (E482)
3 (n=6) PRRSV#KFL12

[0067] gy YU A APk R, 7 Sk R e i 57 BRI ok J5 15 R A4 IR R BLBS L e
BT Bt JE 1R [ B, 1T 2 E S I (ADWG)

12
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[0068] 1 5 & B B G S5 I 25 LK ST, ZE B BT FI T 5 551 .47 LOFT L 5 R I SR AR
LA it o AEEASAS Sl R TILVBORE: ot SR IS A i, IF HLAE-80 °C A& R as h I A7 o i 18 Rt
M2 K% (South Dakota State University) BB RIT 78 FS W sL 56 ==, fd FiE FHRT-
qPCRiAFf) & (Tetracore Inc.,Rockville,MD) & &R 2% MK F. Lh1og 1044 U1 /mLK 45 45
XFFGiih22 5, 6 2 ARAS H 199 EERNAZK P (R 73 FL01og 1045 L /mL i) £ 48

[0069] 7 e AL F MR B E R KT, FE B J S 15 R M NGB AL, FF H38 o 3K
75 J Bl A il 2B 8% vk 2 5 A0 R v oA B 285 10 4 i, 9 HL7E Whiirl-pake ® £ vp /G i o 78
SCAE 5 57 B AE R A O A R o B S 7580 C AR B I A7 B A1 A 7 $EXRNA, LA 3mL
Trizol k5" I 300mgZH A B R A ETrizo 15 (Life Technologies,Carlsbad,CA) 7]
HLZRE G o 8 FIRNeasy Miniilifl & (Qiagen,Valencia, CA) 34 )i i ¥ AV 16 $HL
JRNA. @1+ NanoDrop® ND-1000 (NanoDrop Technologies,Inc.,Wilmington,DE) & &
RNAM FE , FF H AT 22 243K FE200ng /uL.

[0070] 28 5635 SRAE A 2 PRRSVA] DAE IR Y J5 7 52 2% G R 1) Ik B2 A 4 2R rp o B AR 40
KK 150K  FEX LESLI0 h , FEHCH J5 15K G N F WIS SR 167 K) I VP4l 21 2175 B 3K
B AEFTIR IS A] I, A AT RE AR A2 , PRRSV-CONFAFL 1 240 o (38 AT & A5 WK IR G o B3 9 15« A
e, FRATIE FH P RIS R RT-PCR A G AL 2L 2L B Jo B RNABR & - (3) AR 1 A0 (R e A
Hui B gy P 3 1 S BERNAM B ILRT-gPCRIA 71 & (Tetracore Inc.,Rockville,MD) , Al
(11) AR B PERT IR B Brok 12 G4 (0 993 BERNAR P9 38T 7 1) 22 57 RT-PCR o 4 FH 5SuL &3 7 RNAFE
i (%5 [E T 1ug RNA) JE47EERRT-qPCR SN « PA1og 104 UL /ng SRNAFR 75 45 5 . 6 F- 4e it 2% H
[, 0BG ARG H ()95 BERNAZK P R FE i 73 Fit01og RNA$E L/ 1ug S RNAF) A5 fH

[0071]  4hiR

[0072]  [E|4Arh I T A= KL R 25 5 . PBS . PRRSV-CONAIFL 1260 735 25 £ #4118 ADWG 43 51 2
0.31bs (SD+/-0.3) .0.91bs (SD+/-0.6) F11.21bs (SD+/-0.4) .PRRSV-CONFIFL 124 4 kL
PBS #9252 H. A5 55 K ADWG . PRRSV-CONFIFL1 240 s 40 2 1AV A Si it % 2 5t

[0073]  [E[4BAIZ 21 i 1 Batv Jk e F5 11 903 B ML 7K T o PBS #9820 v (%) i A6 4 £ K ) Bl
47 EN] 18] 5 R 95 25 AL 1)  PRRSV-CON S 2 21 N LA 3 B 75 A 4 » ol 1 LA A 2 I 1] e
A& BRI (JE#494, fEADPCFATDPCHT) , 3 H.2 R AL TE — /NI H] SO 200 25 1LY (O #394
F1495, 7E15DPCHY) o e b ol 42 1 3 R A% (R #345.410F1459) 78 Ty SR G Jo A2 95 25 ML
LU 5 78 S TS J 1) 1 I (8] 05 385 22 ) FEFL 125 9% 40 Hp 196 RO 5 X o o 55
1o S ZH A A 1 A AE DR AR ART IR 1] U AN A2 0 B L8 (R #440) o S F, Z8PRRSV-CON
G JZE (PG 0993 75 I 7K P 2 B T RL12 9 9% 21 (p<0. 05) FIPBSH 3% 2H (p<0.0001) 1K) o

[0074]  [&4CH B o 1 38 I 388 FHRT-qPCRIAT & 7€ B A R HERNAM) 45 2R - PRRSV-CONAT
FL12%: 9% 2H Lt PBS #0820 5 A ¥ 38 TR 500 BERNAZK ST, AN 80 M 2 2R SR B dn e SR T
FEPRRSV-CONFNFL1 26 8 41 22 [A) 5t S0 BERNATH 5 % H 2 57 -

[0075]  [E]4DH BoR 1L % RRT-qPCRIE & [IMN-184%F S P RNA) 25 3 . PBS He % 4 HH 1)
FIT A 8 A L2 2 A5 A7 MN- 1 84RNA  FL 1240 73 2H 14 SR8 AE FL i kAR ARk L2 45 v B
VMN-184RNA, 11 I 2H A 1 5 3 5% 78 HL I I v bk 2L 45 o L A5 MN-184RNA , i 25 3l , PRRSV-CON 4 %%
b B TG — AE D AT AT 2 236 A B AT AR HH A MN- 184RNAZK ~F-

[0076] iz, ixubgh SIS AR B 1l I F Al R S8 K A IR PRRSV-CONJER % s 92 W 40 4 5 350

13
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bt FHPRRSVARFL1 2 4928 i 25 58 47 1 X5k FHPRRSVARMN- 18475 75 1) 38 X AR o
[0077]  ZR2. Wk &g 5 )i 3 1 (1og10%% U1 /mL)
[0078]
4k 22 1D & B Je 5 b R F(DPC)
O0DPC | 1 DPC | 4 DPC | 7DPC | 10 DPC | 15 DPC
281 365 0.00 494 5.43 5.45 6.79 6.32

14
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[0079]
(E5F 389 0.00 6.26 6.08 5.40 7.60 6.93
(“%9%) 407 0.00 491 6.00 5.86 7.56 6.75
PBS) 416 0.00 6.20 6.04 5.20 7.18 6.78

417 0.00 5.18 559 4.86 5.90 0.45
435 0.00 5.83 5.08 5.94 ¢ 5.36
#ME | 0.00 333 5.70 5.45 6.77 6.43
SD 0.00 0.62 0.40 0.40 0.86 0.57

345 0.00 0.00 0.00 0.00 0.00 0.00
394 0.00 0.00 0.00 0.00 0.00 2,58
202 410 0.00 0.00 0.00 0.00 0.00 0.00

(8RR 459 0.00 0.00 0.00 0.00 0.00 0.00
PRRSV-CON | 494 0.00 0.00 3.58 5.98 0.00 0.00
RII) 495 0.00 0.00 0.00 0.00 0.00 2.98
FME | 0.00 0.00 0.60 1.00 0.00 0.93
SD 0.00 0.00 1.46 2.44 0.00 1.44

349 | 0.00 0.00 2.81 2.92 0.00 0.00
381 0.00 0.00 0.00 3.04 2.86 0.00

483 440 | 0.00 | 0.00 | 0.00 | 0.00 0.00 0.00

(B iR F 455 | 0.00 | 0.00 | 4.18 | 4.34 0.00 0.00
FLI12 487 | 0.00 | 3.59 | 528 | 2.40 5.60 2.68
kI IE) 507 | 0.00 | 232 | 556 | 3.70 0.00 0.00

¥4E | 0.00 0.99 2.97 373 1.41 0.45
SD | 0.00 1.58 2.50 1.50 2.35 1.09

[0080]  SZJitafdil6 : vF-fiti %t % PRRSVEE 16244BIK) 38 AR 4 7K -

[o081]  FHRLAITT %

[0082] SISV U5 b SCHE St 515 5 (1) 53R AH [R] o % W I UNLAF 92 4R 3 1) 2. 3£ 18 L PRRSV
375 [P 4 3 J % P 4 B LA RN 3AN SR B 40 Hp o PE AL AA) B A7) 37 B R4 FH 23 53 2 38 S 1) R )
N, TEUNLIW A= 9 %2 4 7K~ 2 0B 92 5 vh I AN 8] 5 TR0 75 Bk 4 o FIPBSTE: S 201, 7 Bk %+
FEAE o a3 LA 101 OTCIDso I 71 B FHPRRSV-CONER 4L UL IRl N Bh s 20 2, 3 ik DL 4 R g%
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10" °TCTDso ) 771 2 F B A= U PRRSVARFL 1 25K S ILIAI PN S e 213 o L3R 3 o AE MR IR G 5 25 14K
FN23 K53 3l T LR B F et e B 2L 20 3R 1 — UG (F#543) Fd 2 1) — R (E#435) &
GG (p.i.) BIEEE2R A, BA10° OTCTDso ) it 71 & FIPRRSVAK 1624 4BIL I P i BT B 3
W& F T VAl I8 T FHPRRSV-CONY B G0 13 B AR 37 1 2 0, 60,5 o3 25 0L AR5 ot 45 23 A 11 9 25
o L AEKYERE, 0 b SRS e IS R IR K

[0083] 3. PFfiti% K PRRSVAR 16244B(K) 38 ARG /K- 9256 ¥ it

[0084]
il JA VAT 2R %% F VLT Rk &
1 (n=6) PBS
16244B
2 (n=6) PRRSV-CON
(I£A3)
3 (n=06) PRRSV#LFL12

[0085] 4EEL

[0086]  [&I5AH IR T A= KAk RE K] 45 5 . PBS . PRRSV—CON . FIFL 124 325 41 i) 35148 ADWG 73 il &
1.11bs (SD+/-0.3) .1.61bs (SD+/-0.1) < A10.81bs (SD+/-0.3) - PRRSV-CON* 32 ZH Lt PBS % 1%
ZH ANFL1 2% 25 4H B A 56 K A ADWG ; THFL1 245 5 4 S PBS S R A AN R Ge i 24 AR 1 .

[0087]  KE5BAIFRAH B 1 WU B 5 1) 98 25 1L 7K 1 1 25 2R« PBS ey 2H v 1) i A 4 2 )
TR BT A IS ) S5OISE A2 J93 5 1L PR - PRRSV-CON #3220 Hh (1) 5 R R 2 K (O #442F1445) FEAIR
JERYL J5 52K B VA T AR 55 B UL 5 D] DA 78 SH A T et o WA 8 %) G I A ot AT G HE 5 #ERNA L 7
Bt L J5 , PRRSV-CON G 28 4H A 11 3 JRURE AN AE 1/ B[] s e 2 993 353 1ML 110 o SR 2H AR Rl s g 2 A
i CFE#436F1438) B 78 Bk J5 I 15 R I BEAS A2 o 25 1LY o U 0T &, FL12 50 % 26 v 1) BT A 4
W R G 5 52 K% T 1B 9 B L o 78 0o G I, b 2H A 8 BT A R AR D 1 LR . S b
PRRSV—CON #1325 2H [ 995 75 7K 7 S 2 T-FL1 24 %5 2H (p<0.0001) BEPBS A5 2H (p<0.0001)
[

[0088]  [EI5CH B R 1 @IS M RT-qPCRIA &L (Tetracore Inc.,Rockville,MD) & &
SV EERNAR 285 5 - PRRSV-CONAIFL 12695 2H A 2 8 LU PBS S0 e 41 75 A7 ¥ 2 B ARG I S0 BERNA
I, AN TR ) 4L RS8R G ] o AR, FEPRRSV—-CON 4t 328 41 AITFL 1 250 725 2H 22 A i 5005 E2RNA
MEEEFRITFEER,

[0089]  KE5DH R T id it 2 RRT-qPCRIE &Y 16244B%F R RNAR) 25 R . R FL12 50 % 24
H{)16244B RNAZK PR F-PBS 28 41 Fp 1 AR 46 , PBS FIFL 1 24 128 2H o 1) i A5 3 72 JL 4 1 rp 3
16244 B4 5 HERNA o F BT 5, PRRSV-CON 4 28 41 A AN 1 38 70 5 11 JE v vk 2 &85 v 485 2%
16244B45 5 ERNA , 117 20 Hh 38 4% 14 B8 AN T 16244BE 4 RNA

[0090] Mz ,ix g BB UE B Tl HAE KSR K AR [ PRRSV-CONJER G H 125 I 4 4 3 X
Et FHPRRSVHIRFL1 240 55 I 25 5 47 16k FHPRRSV AR 16244BX 3 38 AR

[0091] 4. Bk B J5 9 85 1K F (1og 1045 U1 /mL)
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[0092]

4k 3% WID | kB R

0DPC |1DPC [4DPC |7DPC |11 DPC |14 DPC
440 10.00 6.62 6.99 6.79 N 4.67
441 10.00 6.61 6.93 Tadl 3.79 4.81
544 10.00 6.85 6.82 6.96 3.91 5.68

281
B 545 0.00 7.11 7.41 7.11 6.81 5.93
(24
546 0.00 6.74 7.45 7.30 5.67 5.40
PBS)

547 10.00 6.77 |7.51 7.36 6.73 5.52
18 | 0.00 6.78 7.18 7.11 5.84 5.34
SD 000 |0.18 0.30 0.21 1.06 0.50

435 | EAVRBERIE FH23R B FITRE

436 [0.00 [0.00 [0.00 [0.00 [0.00 0.00
402 437 10.00 248 ]0.00 [0.00 [0.00 0.00
(iBiEAZ 438 000 [0.00 [0.00 |0.00 [0.00 0.00
PRRSV-CON [442 281 |0.00 |0.00 |0.00 |0.00 2.93
k) 445 13.00 [3.32 ]0.00 [0.00 [0.00 0.00
¥fE | 116 | 1.16  |0.00 0.00 |0.00 0.59
SD 159 162 000 |0.00 |0.00 131

403 439 000 |434 |6.78 3.54  |2.48 0.00
(BiTRFE 444 10.00 |3.04 |6.58 0.00 |0.00 0.00
FL12 446 | 0.00 |526 484 [0.00 |0.00 0.00
[0093]
& %97 ) 526 |0.00 298 440 |4.15 0.00 0.00

540 |0.00 [3.90 |4.18 [5.08 [3.95 0.00
543 | EATRERG F 4R B TR
48 10.00 (390 [535 255 |1.29 0.00
SD [0.00 [095 |1.23 (239 |1.84 0.00
[0094] 724 HLAR , B ARASL b 45 4 S AN IF J7 TR T 07 i R SR &4 AR % AN T

17
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THT (1 7 3 3 15 £ 4903 10 AN A2 R ) VA AN s 4L 5 P e B e T T 0 R A B i
BRI ZE SR A VE Y

[0095] NI 7 OEAA AW, HnT LT 20T B A S YR 7 i WL S 20T 5
RSP S5 A A A AT AR T 2 T T IR AN S Y BCE R A TS
IEANALEYI AR AT TR EERIL TR IF BB B, AT 7RI RS
WA &, 75 AHEARE T, 2155 Bt /2 U, )8 AT REBCAT Wl it 2 T XX S8 4L 5 W s i
) BEAS 25 ol BRI £ 45 265 AN HE S IR B ARG S 5 B AR AR ST rh WY il 308 ot AT I A — Ao 451
an, WER A TN IR T W BRI Ry € A & W BRs € T3 v 9F Hitie 1 2 M & elos ik, A4
W B0 i AL 5 D RT3 V2 (0 A 2 AN B AR B il i A S o R S tE I iR e A T 1
R T AL 5 .
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Fra3&
<110>
<120>
<130>
<150>
151>
<160>
<170>
210> 1
211>
212>
213>
<400> 1
atgacgtata

43

DNA

ggtacagccce
gcttaggggt
accctttaac
ttatggcgga
tgaatctcca
tccggtggac
ggctttetge
gaatggtgcg
aggctctaca
gagtggcecegt
atgtgttaac
agtgtgctat
ggaaagtctc
agttgaagtt
tgtctaagtt
acggctgecet
tgctcccact
ccaagcatgg
cagtgactga
tccgecactt
taagggttga
gcagtcacaa
ccacagtcgce

ttgccagege

15456

03-21

ggtgttggcet
aaaactagct
ctgtccctag
catgtctggg
gggccaagtce
agttcctgag
gttgccacgt
gatctttcca
ggtcgcaget
agtttatgaa
tttcgccaac
caacctgccg
ggctgacgtce
ctgggcecccecet
gattgcgaac
tgccttcata
ccececgetgac
ggaagttcag
tgtcgetgge
cccaaatgga
aagactggcg
gcccaacacg
gtggtacggt
tcaccgecget

caacaaggct

A TR AT 5 A 75

ctatgccatg
gcacagaaaa
caccttgett
atacttgatc
tactgcacac
ctcggggtgce
gcattcccca
attgcacgaa
gagctttaca
cggggttgee
tccctacatg
ctcccgeaga
tatgacattg
cgtggeggss
cgactccaca
gceectggga
actgtccctg
aacaaagaaa
aagtacctac
cctatcgtcg
gaagaaccta
tcgccattgg
gctggaaaga
ttgcecgete

gagcatctca

A7 e WA 7] (NUtech Ventures)
AR R IR AR B R A A IR 25543 B (PRRSV) AFHASE FH 732
24742-0091W01
61/968,465

2014-

FastSEQ for Windows Version 4.0

acatttgtat
cgcecttetg
ccggagttge
ggtgcacgtg
gatgtctcag
tgggectatt
ctgtcgagtg
tgaccagtgg
gagccggeca
gctggtacce
tgagtgataa
ggcccaagcece
gtcatgacgc
atgaagggaa
tctecttecee
gtggtgtttc
aaggcaactg
ttcgeccatge
agcggaggcet
tacagtattt
gcecteectgg
ctgacaagga
gggcaaggaa
gtgaaaccca

agcactattc

19

tgtcaggagc
tgacagccct
actgctttac
tacccccaat
tgcacggtct
ttacaggccc
ctcceecgee
aaacctgaac
gctcacccecet
cattgttgga
acctttcceceg
tgaagacttt
cgtcatgtat
atttgaaact
gceccaccac
catgcgggtce
ctggtggcege
taaccaattt
gcaagttaat
ctctgttaag
gtttgaggac
tgagaaaatc
agcacgctct
gcaggccaag

ccegectgee

tgcgaccatt
cttcagggga
ggtctctcca
gccagggtgt
ctccttecte
gaagagccac
ggggeetget
tttcaacaaa
gcagtcttga
cctgteectg
ggagcaactc
tgceeetttg
gtggccgaag
gtccccgagg
gcagtggaca
gagtgccaac
ttgtttgact
ggctatcaga
ggtctccgag
gagagctgga
ctcctcagaa
ttccggtttg
ggtgcgactg
aagcacgagg

gacgggaact

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
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gtggttggca
ccctteecega
ccatccaaat
agtacgtgct
cttctttget
ccccagatge
tgatgcactt
atcgtccggce
gaggaggaga
ttgaggaatg
caaagattga
agagggctcg
gggttgaggce
tccetgtegt
tgtctaattg
ccgtgetete
ctggcecegeg
atctgctgaa
aggttgatct
caagagttca
ctgcteegeg
tccctaacag
agccgatgac
cagtgacacc
cggtgacgcce
tggaagaagc
ctgcatccte
ttctggaggt
atgacatcaa
gcccaaaata
aaaaggaaaa
gtgaccctge
ggcgcaacac
caaagatgat
cgcctgecacce
atgttccacg
tggcatccte

cgegggggtt
ttactgattt

ctgcatttce
aagagtgaga
cctcaggcecte
taagctggaa
cccecttgaa
ggtcgaagtt
gcctagcagt
ttcceecggte
gcaccctgat
ctgctgttee
ccagtacctce
cccgeegage
ggcaactcag
gactcaagag
ctactaccct
taagttggag
acccgcactg
actagtcaac
aaaagcttgg
gcctcgaaaa
caggaaggtc
ttgggaagat
acctctgagt
tttgagtgtg
ctcgagtgag
gaatctggeg
acagactgaa
ggggggecaa
ccctgegecet
ctcagctcaa
agaagcatgc
cacgcaggaa
gtctgcttac
actcgagaca
ttccgtgggt
catcctcggg
cgaggaagaa
tgacgagagc

gccaccttca

gccatcgcecca
ccttcagatg
cctgeggecet
ggtgagcatt
tgtgttcagg
tccggatttg
gccatcccag
accactgtgt
caggtgtget
cagaacaaaa
cgtggtgcaa
gcaatggaca
acaaccaaac
tctttggaca
gcacaaggtg
gaggttgttc
ccgaacgggce
gceccaggceaa
gtcaaaaact
acgaagtctg
agatctgatt
ttggetgttg
gagcctgcac
ccggeeccaa
ccaatttctg
gcagcaacgc
tatgaggctt
gaagctgagg
gtgtcatcaa
gccatcatceg
ctcagcatca
tggectttete
caggecgttte
ccgecegececet
gcggagageg
aaaatagaaa
ccggceagacg
acagcagctc

gacggtgtag

accggatggt
actgggctac
tggacaggaa
ggactgtctce
gctgttgtga
accctgectg
ccgcetetgge
ggactgtttce
tagggaaaat
ccaaccgggt
caagtcttga
ccteetttga
agccccatgt
aagactcggt
acgaggttcg
gtgaggaata
tcgacgaact
cttcagaaat
acccacggtg
tcaagagctt
gtggcagccce
gtggcccececet
ttatgccege
ttcctgecacce
tgtctgcacc
tgacgtacca
ctccectage
aaattctgag
gcagctccecet
actcgggegg
tgcgtgagge
gcatgtggga
gcaccttaga
acccgtgtgg
accttaccat
atgccggcega
accaacctgc
cgtccgeagg
atgcggacgg

20

gaattccaaa
tgacgaggat
cggtgettgt
tgtgacccct
gcataagggce
ccttgaccga
cgaaatgtcc
gcagttcttt
catcagcctt
caccccggaa
agaatgcttg
ttggaatgtt
caaccagtgc
ccctetgace
tcaccgtgag
tgggctcacg
taaagaccag
gatggcctgg
gacaccgcca
gccagagaac
gattttaatg
tgatctctcg
gttgcaacat
gcgcagaget
gcgacataaa
ggacgaaccce
accactgcag
tgaaatctcg
gtcaagcgtt
gccctgecagt
ttgtgatgcg
tagggtggac
tggcaggttt
gtttgtgatg
tggttcagtc
gatgaccaac
caaagactcc

cacaggtggce
g888888ccg

tttgaaacca
cttgtgaata
gctagcecgcecca
gggatgtcce
ggtcttggtt
ctggctgagg
ggcgaccccea
gcccgtcaca
tgtcaggtga
gaggtcgcegg
gccaggettg
gtgctcecetg
cgegetetgg
gcettetege
aggctaaact
ccaactggac
atggaggagg
gcagccgage
cceectecac
aagcctgtcce
ggcgacaatg
acaccacccg
atttctaggc
gtgtcccgac
tttcagcagg
ctagatttgt
aacatgggta
gacataccga
aagatcacac
gggcatctcce
actaagcttg
atgctgactt
gagtttctce
ctgcctcaca
gccactgaag
cagggaccct
cggatatcgt
gceggettat
ttacagacgg

1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
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taaaaaagaa
cccatctecece
attggggttt
ttggttttge
tttttggetg
gcactgecttg
tcaaaccttg
ttcttggcag
ttgttgcaga
gctggggate
cacgtgcgac
tggaccccat
agcaaccctce
ggactgtggt
aggegggtgg
cattccgagce
ttgaccccega
ttggtgtggg
caggaggagg
tgettgetgg
ggtgcactaa
tgtgcatctce
ttcaggaaat
tgagttgcaa
cccttacctg
tcaccatcct
ccgtggtgtt
tcacccccta
ccgcaccaga
tgctgtttac
cctcactgaa
tcgacgggaa
tttceggggt
ctgattgccce
ctggecegtge
tcgeettetg
agcttgtcgg
caggccagtt
gacctaaggt

agctgaaagg
tgttttctte
tgcagetttt
tcceetettg
ctggttgget
tgagtttgat
ggaccctgtt
gttactgggce
ctgtatcttg
ttgtataaga
caggtcgtca
tttcetegee
tgaaaaaccc
cgcccagect
ggcgatggtg
cceetttttt
cactttcact
ggactttgcece
cccacacctce
gatttatgta
ccegtttgee
ccaacatggc
tgecettggtt
ggctgatatg
gttgetttgt
atggttggtg
gttggtttet
tgacattcat
tgggacctac
cccgtcectcag
caccgtcaat
aattaagtgc
cggcttcaat
gaattggcaa
ctattggctg
cttcaccgceg
cgttcacaca
ttgtaatgtg
ccegeteggt

ctcttcgacc
tcacacctct
actctatttt
ggtgtgtttt
tttgetgttg
tcgccagagt
cgcagccttg
ggggcacgcet
gctggagett
actgctccta
ctcatcgacc
actgggtggc
atcgcgtttg
tatgacccca
gctgaggceag
cccaccggag
acagctctcce
cagctgaatg
attgctgcecce
actgcagtgg
gtccectgget
cttaccctge
gttttgattt
ctgtgegttt
gtgtttcctt
tttttcttga
ctttggectte
cattacacca
ttggeccgetg
cttgggtccce
gtggtegggt
gtaactgccg
caaatgcttg
ggggctgete
acatcctctg
tgcggcecgatt
ggatcaaaca

gcacccatca

gatgtgaagg

aattgagccg
tcaaatctga
gceectettttt
ctgggtctte
gtctgttcaa
gtaggaacgt
ttgtgggecce
acatctggca
atgtgcttte
atgagatcgc
tgtgcgatceg
gegggtgetg
cccagttgga
accaagccgt
tcccaaaagt
tgaaagttga
ggtctggcta
gattaaaaat
tgcatgttge
ggtcttgegg
acggacctgg
ccttgacagce
tcgtttccat
tacttgcaat
getggttgeg
tttctgtaaa
taggtcgtta
gtggcccececeg
tccgecgege
ttcttgaggg
cctccatggg
cacatgtcct
actttgatgt
ccaagaccca
gcgtcgaacce
ccgggtececce
aacaaggagg
agctgagcga
ttggcagcca

21

tcaggttttt
cagtggttat
atgttacagt
tcggegegtyg
gcetgtgtee
ccttecattet
cgtcggtcte
ttttttgett
tcaaggtagg
ctttaacgtg
gttttgtgeg
gaccggcecega
tgaaaagaag
aaagtgcttg
ggtcaaggtt
ccctgagtge
ctccaccaca
caggcaaatt
ctgctcgatg
taccggcacc
ctctctetge
acttgtggca
cggaggcatg
cgccagcetat
ctggttctet
tatgccttca
tactaatgtt
cggtgttgee
tgcgttgact
tgctttcaga
ctctggegsg
tacgggtaat
aaaaggggac
attctgcaag
cggtgtcatt
agtgatcacc
aggcattgtce
attaagtgaa

cataattaaa

aacctcgtct
tctcegggtg
tacccattct
cgcatgggsg
gacccagtcg
tttgagcttce
ggtcttgcca
aggcttggca
tgtaaaaagt
ttcectttta
ccaaaaggca
agccccattg
attacggcta
cgggtgttac
tccgetatte
aggatcgtgg
aacctcgtcce
tccaagcctt
gcgttgcaca
aacgatccgt
acgtccagat
ggattcggtce
gctcacaggt
gtttgggtac
ttgcaccccce
ggaatcttgg
gctggtettg
gccttggeta
ggccgeacca
actcaaaagc
gtgttcacca
tcagctaggg
ttcgccatag
gatggatgga
gggaatggat
gaagccggtg
acgcgcccect
ttctttgetg

gacataagcg

3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
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aggtgcctte
ccaccgtcca
cgeeettggt
ggagtgtttt
ttctgatgat
acagcctcgg
tgcaggcagt
caccagtccce
ttaagtaccg
tcttgcgata
atcatgagtc
ttacgaaatg
gccaattcat
aggttgataa
cccaactcte
tcgacctaaa
ccgggtccaa
ccgtgeccat
aggaccgttt
gcgggaagaa
tccatgataa
ctgagaaggg
ccteeccatce
gggaagctgce
tgacagccaa
aggagcagtg
ggttgttact
acctgtgaat
acacccggtt
gcttatagac
gcegggaaac
ggaaatcgca
tgaaattggt
agttttgcag
cccagtgcac
cgtcttggece
tgtccttgat
tgaggatgcc
gcctggagtt

agatctttge
acttctgtgt
tgctgtgggt
ctcctttgga
caggcttcta
tgcagtgacc
gatgaattta
agtgattgceg
ttgcetgeac
ctttgccgag
actgactggt
gactgatttt
cgaggctgece
ggttcgaggt
gcececggtgac
ggttggtage
aatgaccgtg
cceectececa
gaataagaag
gtaccagaaa
cacagatgcg
aactctgtgt
tggcaagaag
aaagctttcce
agaactggag
tttaaactgc
gagacagcgg
ttaaaagtgg
gcaagaccgg
gtcttgatct
actgggatcg
ctcagtgcgce
ctcecttaca
aatacaaggt
gcggetgecet
acgaccatgc
tatcttgatt
gcattgagag
cttcgeecttg

gcettgettg
gtgtttttce
ttttttatet
atgtttgtge
acagcagctc
ggttttgteg
agcacctatg
tgtggtgttg
aatgtccttg
ggaaagttga
gcectegeta
aagtgctttg
tatgctaaag
actttggcca
attgttgttg
accaagcata
gegegegteg
ccgaaagttc
aagaggcgca
ttttgggaca
tgggagtgce
gggcatacca
ttcectggtcee
gtggagcagg
aaactgaaaa
tagccgccag
taaaaatagt
ccagtgaggt
ttgatggtgg
ccggtgctga
atggcacgct
aaataataca
agctgtaccce
ttggagacat
gcctcacgee
ccteceggttt
ctaggcctga
acctctccaa

tgcgtaagta

ctgccaaacc
tcctgtggag
tgaatgaggt
tatcttgget
ttaacaggaa
cagatcttgce
cctteetgee
tgcacctecet
ttggegatgg
gggaaggggt
tgagactcaa
tttctgegte
cacttagagt
aacttgaagc
ctcttggcca
ccctccaage
ttgacccaac
tggagaatgg
ggatggaagc
agaattccgg
tcagagttgg
ccattgaaga
ccgtcaaccce
cccttggeat
gaataattga
cggcttgacce
caaatttcac
tgagctaaaa
tgttgtgete
tgcatctcce
ttgggatttt
ggcttgtgac
tgttaggggce
accttacaaa
caatgccact
tgagttgtat
ctgccccaaa
gtatgacttg
cctgtttgee

22

cgaactggaa
aatgatggga
tctceccaget
cacaccatgg
cagatggtca
ggcaactcag
tcggatgatg
tgccataatt
agtgttctcet
gtcgcaatcce
tgacgaggac
caacatgagg
agaacttgcce
ttttgctgat
cacgcctgtt
cattgagacc
ccccacgecce
ccccaacgece
cgtcggeatce
tgatgtgttt
cgaccctgece
taaggcttac
agagagcgga
gatgaatgtc
caaactccag
cgetgtggte
aaccggacct
gacgcggteg
ctgcgeteceg
aagttactcg
gaggccgaag
attaggcgceg
aaccctgagc
acccccagtg
ccggtgactg
gtaccgacca
cagttgacag
tccacccaag

catgtgggta

ggaggcctcet
catgcctgga
gtcctggtee
tctgcgcaag
cttgeetttt
gggcatccgt
gttgtgacct
ttgtacttgt
gcggetttet
tgcgggatga
ttggatttce
aatgcagcgg
cagttggtgce
accgtggcac
ggcagtatct
agagtccttg
ccacccgceac
tggggggatg
tttgttatgg
tatgaggagg
gactttgacc
aatgtctacg
agagcccaat
gacggtgaac
ggcctgacta
gcggeggett
tcaccctagg
agcacaacca
cagttcctte
cccgecacgg
ccaccaaaga
gcgacgcacce
gggtaaaagg
acactggaag
atgggcgcectce
ttccagegte
agcacggctg
getttgtttt

agtgcccgece

6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520



CN 107635579 A

FF

5l %R

5/37 T

cgttcatcgg
gtttccaacc
gcgagaaaac
gaagactagg
gagtggtgte
aaacaaattt
atcctgcgat
acttgecctgt
ggtcacgcag
ttctgtgtcee
ctttaaaagt
catgctcaag
tcccaccatg
gacggaccca
aaatgggcgce
gaaggcgagce
tgettgtttg
cgceccgeaag
actcaggtcc
cccgtacgece
ttgtccagtce
accccccecta
gccteccacgg
ataccagact
cctaccagac
ggtcgetgte
gaaaacatac
tcagaccatg
cacaacgctg
cggttggtgt
tgtcttgagg
cccagtgggt
gaccatctgg
acttgtgtcce
gcaagtcctce
tcaaggcgcce
gcaaagagcce
caggcaactg

gcaccgtgac

ccttecactt
aaggacattc
tggcaaactg
acaatactcg
acccagggct
aaggagctac
cgatccacac
gctgaagagc
tccggcegeag
aacaccattt
ggtcacccce
gttcaacccce
ccaaactacc
aagaagacag
cagctagtcc
aatgtttctg
gagtatgatc
gacggctaca
aattatgagg
actgcctgtg
ataatctggt
gggaaaggca
accgtaatca
cgccgeggat
ggtgattatg
gcttctaatg
tggctectte
cttgacatga
caattccctg
cctggcaaga
cttcttagca
tttgattctce
aggtttggac
atggtcaaca
accccttacce
acatttgatg
cttgttgcta
cagagcatgt
gagcagctga

accctgccaa
agagcgtcce
ttaccccttg
gcaccaataa
tcatgaaaaa
agactccggt
ctgcaattgt
atctaccgtc
tgactaagag
acagcttggt
atggccttet
tgatcgtcta
actggtgggt
ccataacaga
ccaaccgtga
aatactacgc
ctgaatggtt
gcttteceegg
ggaagaagtc
gcctecgacgt
gtggccatce
caagccctcet
tgcatgtgga
tagtctcegt
ctagcaccgc
tgttgcgcag
aacaggtcca
ttaaggcttt
ccececeteeceg
attccttect
aaactaccct
attgctatgt
agaatatctg
caacccgtgt
acagggaccg
tggttacatt
tcaccagggce
ttgatcttce
tcgtgctaga

gaattctatg
tgaaatcgac
taccctcaag
cttcattgcg
ggcgtttaac
cttgggcagg
ccgetggttt
gtacgtgcetg
aggtggectg
gatatatgca
gtttctacaa
ttcggacgac
tgaacatctg
ctcgccatca
caggattctc
ctcggegget
tgaagaactt
ccegeegtte
cagagtgtgce
ctgtatttac
agcgggttet
agatgaggtg
gcagggtcte
taggegtgge
cttgctccecee
caggttcatc
ggatggtgat
ggggacgtge
taccggeecg
ggatgaagca
cacctgtctg
ttttgacatc
tgatgccatt
aacctacgtg
agaggacggc
gcatttgcecce
aagacatgct
tgcaaaaggc

tagaaataac

23

gctggaataa
gttctgtgeg
aaacagtatt
ctggcccacce
tcgccecatceg
tgccttgaag
gccegecaate
aactgctgcece
tcgtctggeg
cagcacatgg
gaccagctaa
ctcgtgetgt
aacctgatgc
tttctagget
gcggececteg
gcaatactca
gtggttggaa
ttcttgtcca
gggtactgeg
cacacccact
ggttcttgta
ttggaacaag
acccctettg
atcaggggaa
acttgtaaag
atcggtccac
gtcatttaca
cggttcaacg
tgggttcgceca
gcgtattgta
ggagacttca
atgcctcaga
cagccagatt
gaaaaacctg
gccatcacaa
actaaagatt
atctttgtgt
acacccgtca

aaagaatgca

atgggaacag
cacaggccgt
gcgggaagaa
gggcagegtt
ccctcgggaa
ctgatcttgce
ttctttatga
acgacttact
acccgatcac
tgctcagtta
agtttgagga
atgccgagtce
tgggttttca
gtaggataat
cctaccacat
tggacagctg
tagcgcagtg
tgtgggaaaa
gggcecececegge
tccaccagca
gtgagtgcaa
tccecgtataa
acccaggcag
atgaagttga
agatcaacat
ccggtgetgg
caccaactca
tcccecggeagg
tcctggeegg
atcaccttga
aacaactcca
ctcaactgaa
acagggacaa
tcaagtatgg
ttgactccag
cactcaacag
atgacccaca
acctcgecegt

cggttgctca

8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
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ggctctagge
cgccatttgt
gggattttat
ccactggccce
ccttecgececet
ctcggtgttt
cgaggctcaa
ggagtatctt
cgacgtcaaa
ctteettece
agcagtttge
gacccagtcc
gaaagacaaa
aagctatgcce
gggccectgee
agtcacccct
gceteetggg
caaacacacc
tgaggactgg
ggccactgece
gggcctgaat
ttttgtggat
cattttgttt
ctccgeggta
aggcctttet
ggatgectttg
accgcatcat
tgtctcgeat
ccgagacctg
ggtcaaatgt
cccetggtte
ccatattttc
caatgctacg
agtgaattac
acccggceagg
cgaactaggg
cgeectggttg
gatagggaat
tgacgggcag

aatggggata
gcagatctag
ttctcacctg
gtggtgacaa
atccataaat
ctaggcaccc
gtgcttcecegg
gatgatcggg
ggcactaccg
aaggaatcag
acattaacag
aagtgctgga
acggcctatt
tcgtacatcc
ctttgcaaca
tatgattatg
tacaaaatcc
tgggggttityg
gaggattaca
accagcatga
tgaaatgaaa
gctttcacgg
ggcttcacca
ctcecgtgege
ttctcagtge
gcaccataag
ggaaaaagca
tagtggtttg
taaatatttg
aaccatagtg
ccggccaaag
ctctgttgca
tactgttttt
acggtgtgtce
tctctttggt
ttcatggttc
gcgtteetgt
gtgagtcaag

aacgccacct

aattcagggc
aagggtcgag
atttgacaca
cccagaacaa
atagccgcegce
ctggggttgt
agacagtctt
agcgagaagt
ttggaggatg
ttgcggtagt
atgtgtacct
aaatgatgtt
ttcaacttga
gagttcctgt
gaagagttgt
gtgccaaaat
tggegtgege
aatcggatac
atgatgcgtt
ggtttcattt
tgggggetat
aatttttggt
tcgeeggttg
gccctaccat
cgggtggaca
gtgtcaaccc
ggacaggctg
gatgtggtgg
gcectetegge
tataatagta
cttcatgatt
gcttettgta
ggtttccact
caccttgecet
gcaggatagg
cgeectggecet
ccttcagcta
tttatgttga

tgcectegeca

cacagacaag
ctctcegete
gtttgctaaa
tgaaaagtgg
gtgcatcggt
gtcatactat
cagcaccggce
tgctgagtcce
tcaccatgtc
cggggtttca
cccagacctt
ggacttcaag
aggccgccat
taactctacg
cgggtccact
cattctgtct
ggagttctceg
agcgtatctg
tcgtgcgege
tcceecggge
gcaaagcctt
gtccattgtt
gctggtggte
tcaccctgag
ttcccacctg
tgattgatga
cctggaaaca
ctcattttca
tgcccatget
ctttgaatca
ttcagcaatg
ctetttttgt
ggttaggggc
cacccggeaa
gcatgaccga
ctccagcgaa
cacggcccag
catcaagcac

tgacaacatt

24

cgegttgtag
cccaaggtcg
ctcceggtag
ccagaccggce
gceggcetata
ctcacaaaat
cgaattgagg
ctcccacatg
acctccaaat
agcccecggga
gaagcttacc
gaagttcgac
ttcacctggt
gtgtatttgg
cattggggsg
agtgcatacc
cttgacgatc
tacgagttca
cagaaaggga
cctgtcattg
tttgacaaaa
gatatcatca
ttttgcatca
caattacaga
gggaactaaa
aatggtgtcg
ggtggtgage
gcatcttgee
acacaacctg
ggtgtttget
gctaatagct
tgtgetgtgg
aatttttecct
gcagccecgcetg
tgtagggagg
ggccacttga
ttccatcceceg
caattcatct

tcagccgtgt

attctctcceg
cacacaactt
aacttgcacc
tggttgccag
tggtgggece
ttgttaaggg
tagattgccg
ccttcattgg
accttccgeg
aagccgcaaa
tccacccaga
tgatggtctg
atcagcttgce
acccctgcecat
ctgacctcge
atggtgaaat
cagtgaggta
ccggaaacgg
aaatttataa
aaccaacttt
ttggccaact
tatttttgge
gattggtttg
agatcctatg
catcccttgg
cgtcgaatgt
gaggctacgce
gccattgaag
cgcatgacag
atttttccaa
gtgcattcct
ttgcggatte
tcgaactcac
agatctacga
acgatcatga
ccagtgttta
agatatttgg
gcgecgaaca

ttcagaccta

10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
13020
13080
13140
13200
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ctaccaacat
ttcctettgg
ttcagttcga
ctccaagaca
tctcagtgcce
gatgagaatt
tctgagatga
gtgtgtgtca
gtggtcgacc
gttttagcect
atgcttgacc
ttttgctgeg
cttgacgcta
ggagactttt
cagccatttce
gcggtatgte
cattaggttt
tcttctggac
gggtaaagtt
cgtggcaacc
tgccatgata
gtgatgatat
atttttctga
aataaggtcg
atagaaacct
attctggcce
gataaccacg
cccgggttga
cttgtcaaat
gccagtcaat
aggcaaggga
agcgactgaa
gtcaatccag
gataagttac
cacagcatca
gaagaatgtg
gggegaccegt
aaaaaaaaaa
210> 2

caggtcgacg
ttggttttaa
gtctttcaga
tcagctgect
gcacggcgat
atttacattc
gtgaaaaggg
actttaccag
atgtgcgget
gtctttttge
gcgggetgtt
ctcgtcaacg
tgtgagctga
gtcatctttce
cttgacacag
ttgagtagca
gcgaagaact
actaagggca
gaggtcgaag
cctttaacca
gcacggctcce
atgccctaaa
attgtgettt
cgctcactat
ggaaattcat
ctgcccacca
catttgtcgt
aaagcctcgt
atgccaaata
cagctgtgece
ccgggaaaga
gatgacgtca
actgccttta
actgtggagt
ccctcagcecat
tggtgaatgg
gtgggggtta
aaaaaaaaaa

gcggcaattg
atgtttcgtg
catcaagacc
taggcatggce
agggacaccce
ttctgatcte
attcaaggtg
ctacgtccaa
gcttcattte
cattctgttg
gctcgegatt
ccaacagcaa
atggcacaga
ccgtgttgac
tcggtctggt
tctacgecggt
gcatgtcctg
gactctatcg
gtcatctgat
gagtttcagce
acaaaaggtg
ggtaagtcgce
caccttcggg
gggagcagta
cacctccaga
cgttgaaagt
ccggegtecece
gttgggtggce
acaacggcaa
agatgctggg
aaaataagaa
gacatcactt
atcaaggcgc
ttagtttgcce
gatgggctgg
cactgattgg
agtttaattg

adaaaaaaaaa

gtttcaccta
gtttctcagg
aacaccaccg
gactcgtcct
gtgtacatca
ctcatgcttt
gtatttggca
catgtcaagg
atgacacctg
gcaatttgaa
gctttetttg
cagcagctcce
ttggectgget
tcacattgtc
cactgtgtct
ctgtgccectg
gcgctactca
ttggeggteg
cgacctcaaa
ggaacaatgg
cttttggegt
ggccgactge
tacatgacat
gttgcactcce
tgcegtttgt
gccgeagget
ggctccacta
agaaaagctg
gcagcagaag
taagatcatc
gaaaaacccg
tacccctagt
tggaacttgt
gacgcatcat
cattccttaa
cactgtgccet

gcgagaacca

gaatggctgce
cgttcgecetg
cagcagcaag
ctgaggcgat
ccatcacagc
cttcttgeet
atgtgtcagg
agtttaccca
agaccatgag
tgttcaagta
tggtgtatcg
catttacagt
aacaaatttg
tcctatggtg
accgecegggt
gctgegttga
tgtaccagat
cccgtcecatca
agagttgtgce
ggtcgteett
tttctattac
tagggcttct
tcgecgecactt
tttggggggt
gcttgetagg
ttcatccgat
cggtcaacgg
ttaaacaggg
aaaaagaagg
gceccagcaaa
gagaagcccce
gagcggcaat
accctgtcag
actgtgcgece
gcacctcagt
ctaagtcacc

tgcggecgaa

aaaaaa 15456

25

gceeettett
caagccatgt
ctttgttgte
tcgcaaaagc
caatgtgaca
tttctatget
catcgtggcet
acgctccttg
gtgggcaacc
tgttggggaa
tgcecgttetg
tgatttacaa
attgggcagt
cccteaccac
tttatcacgg
tttgettegt
ataccaactt
tagagaaaag
ttgatggttc
agacgacttc
ctacacgcca
gcaccttttg
tcagagcaca
gtactcagcce
ccgcaagtac
tgcggcaaat
cacattggtg
agtggtaaac
gggatggceca
accagtccag
attttcctct
tgtgtctgte
attcagggag
tgatccgegt
gttagaattg
tattcaatta

attaaaaaaa

13260
13320
13380
13440
13500
13560
13620
13680
13740
13800
13860
13920
13980
14040
14100
14160
14220
14280
14340
14400
14460
14520
14580
14640
14700
14760
14820
14880
14940
15000
15060
15120
15180
15240
15300
15360
15420
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<211> 540
<212> DNA

<213> X A= HE FIREA

<400> 2
atgtctggga
ggccaagtct
gttcctgage
ttgccacgtg
atctttccaa
gtcgcagcetg
gtttatgaac
ttcgccaact
aacctgccge
<210> 3
211> 180
212> PRT

<213> X A= HE FIRER

<400> 3

Met Ser Gly
1
Phe Met Ala
Leu
35

Tyr

Ser Leu

Phe
50

Pro

Leu

Phe
65
Tle

Thr

Phe Pro

Arg Met Val

Ala Val
115
Tle

Pro

Pro
130
His

Tyr
Leu Val
145

Asn Leu Pro

tacttgatcg
actgcacacg
tcggggtget
cattccccac
ttgcacgaat
agctttacag
ggggttgeeg
ccctacatgt

tcccgcecagag

Ile

5
Glu Gly
20
Pro Leu

Arg Pro

Val Glu

Ile Ala
85

Arg Val
100
Leu Lys

Val Gly

Ser Asp

,J»/\/
é/TIZI

,J»/\/
é/TIZI

Leu Asp Arg

Gln

Asn

Glu

Cys

70

Ala

Ala

Pro

Lys

L7 25

gtgcacgtgt
atgtctcagt
gggcctattt
tgtcgagtge
gaccagtgga
agccggecag
ctggtaccce
gagtgataaa

gcccaagect

(F 75 5
Cys
Val

Tyr

Gln
40

Pro

Leu

Glu
55

Ser Pro

Met Thr

Ala Glu

Gln
120

Pro

Leu

Val
135

Pro Phe

150

Leu Pro

Gln

Arg Pro

acccccaatg
gcacggtcte
tacaggcccg
tcceecgeceg
aacctgaact
ctcacccctg
attgttggac
ccttteceegg
gaagactttt

Thr Cys Thr

10

Cys Thr Arg

25
Val

Pro Glu

Leu Arg Trp

Ala Ala
75

Asn

Gly

Gly
90
Tyr

Ser
Leu Arg
105
Val

Tyr Glu

Gly Val Ala
Ala
155

Glu

Pro Gly

Pro

Lys

26

ccagggtgtt
tecttectet
aagagccact
gggectgetg
ttcaacaaag
cagtcttgaa
ctgtcecectgg
gagcaactca

gceectttga

Pro Asn Ala

Ser
30
Val

Cys Leu

Gly
45
Leu

Leu

Thr
60
Cys

Pro

Trp Leu

Leu Asn Phe

Ala Gln
110

Cys

Gly

Gly
125
Phe

Arg

Val
140
Thr

Ala

His Val

Asp Phe Cys

tatggcggag
gaatctccaa
ccggtggacg
gctttetgeg
aatggtgegg
ggctctacaa
agtggccgtt
tgtgttaacc
gtgtgctatg

Arg Val
15
Ala

Leu Gly

Arg Ala
Ala
80
Gln

Ser

Gln
95
Leu Thr

Arg Trp

Asn Ser

Thr
160
Phe

Leu

Pro

120
180
240
300
360
420
480
540
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Glu Cys Ala

<210> 4
<211> 609
<212> DNA

<213> J&H=HE AR

<400> 4
gctgacgtcet
tgggcccecete
attgcgaacc
gccttcatag
ccecgcetgaca
gaagttcaga
gtcgectggea
ccaaatggac
agactggegg
cccaacacgt
tggtacggt 6
210> 5
211> 203
212> PRT

<213> J&H:=HE AR

<400> 5

165
Met
180

atgacattgg
gtggcgggga
gactccacat
cccectgggag
ctgtccctga
acaaagaaat
agtacctaca
ctatcgtcgt
aagaacctag
cgccattgge
09

,J»/\/
é/TIZI

—
et

L7 25

tcatgacgcc
tgaagggaaa
ctccttececeg
tggtgtttce
aggcaactgc
tcgccatget
gcggaggcetg
acagtatttc
ccteceetggg
tgacaaggat

L7 25

Ala Asp Val Tyr Asp Ile Gly His

1

Gly Lys Val

Thr Val Pro

35

Phe Pro Pro

50

Pro Gly Ser

65

Pro Ala Asp

Leu Leu Pro

Phe Gly Tyr

5
Ser Trp
20
Glu Glu

His His

Gly Val

Thr Val
85
Leu Glu
100

Gln Thr

Ala

Leu

Ala

Ser

70

Pro

Val

Lys

Pro Arg

Leu
40
Asp

Lys

Val
55
Met Arg

Glu Gly

Gln

Asn

His Gly

170

gtcatgtatg
tttgaaactg
ccccaccacg
atgegggteg
tggtggeget
aaccaatttg
caagttaatg
tctgttaagg
tttgaggacc

gagaaaatct

Ala
10
Gly

Asp Val

Gly
25
Tle

Ala Asn

Met Ser Lys

Val Glu Cys

75
Cys Trp
90

Glu

Asn
Lys Ile
105
Val

Ala Gly

27

tggcegaagg
tccecegagga
cagtggacat
agtgccaaca
tgtttgactt
gctatcagac
gtctccgage
agagctggat
tcctcagaat

tccggtttgg

Met Tyr Val

Glu Gly Lys
30
Leu His
45

Ala

Arg

Phe
60
Gln

Phe

His Gly

Trp Arg Leu
Ala
110

Leu

Arg His

Lys Tyr

175

gaaagtctcc
gttgaagttg
gtctaagttt
cggectgecte
gctcccactg
caagcatggt
agtgactgac
ccgccactta
aagggttgag
cagtcacaag

Ala
15
Phe

Glu
Glu
Tle

Ser

Ile Ala

Leu
80
Asp

Cys

Phe
95
Asn Gln

Gln Arg

120
180
240
300
360
420
480
540
600
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115
Leu Gln
130
Val Val

Arg

Ile
145
Arg Leu Ala

Ile Arg Val

Ile Phe Arg
195
<210> 6
<211> 3588
<212> DNA

213> JEAFEANTI 25 A

<400> 6

gctggaaaga
ttgcecgete
gagcatctca
gccatcgcecca
ccttcagatg
cctgeggecet
ggtgagcatt
tgtgttcagg
tccggatttg
gccatcccag
accactgtgt
caggtgtget
cagaacaaaa
cgtggtgcaa
gcaatggaca
acaaccaaac
tctttggaca
gcacaaggtg
gaggttgtte
ccgaacgggce
gceccaggceaa
gtcaaaaact

acgaagtctg

Val Asn

Gln Tyr

Gly

Phe

120
Leu Arg
135

Ser Val

150

Glu Glu
165
Glu Pro
180

Phe Gly

gggcaaggaa
gtgaaaccca

agcactattc
accggatggt
actgggctac
tggacaggaa
ggactgtcte
gctgttgtga
accctgectg
ccgcetetgge
ggactgttte
tagggaaaat
ccaaccgggt
caagtcttga
ccteetttga
agccccatgt
aagactcggt
acgaggttcg
gtgaggaata
tcgacgaact
cttcagaaat
acccacggtg

tcaagagctt

Pro

Asn

Ser

Ser Leu

Thr Ser
Lys
200

L5 75

agcacgctct
gcaggccaag
ccegecetgee
gaattccaaa
tgacgaggat
cggtgettgt
tgtgacccct
gcataagggce
ccttgaccga
cgaaatgtcc
gcagttcttt
catcagcctt
caccccggaa
agaatgcttg
ttggaatgtt
caaccagtgc
ccctetgace
tcaccgtgag
tgggctcacg
taaagaccag
gatggectgg
gacaccgcca

gccagagaac

Ala Val Thr

Glu Ser
155

Gly Phe

170

Leu Ala

Lys

Pro

Pro
185

Trp Tyr Gly

ggtgcgactg
aagcacgagg
gacgggaact
tttgaaacca
cttgtgaata
gctagcecgcca
gggatgtccece
ggtettggtt
ctggctgagg
ggcgaccccea
gceccgtcaca
tgtcaggtga
gaggtcgcegg
gccaggettg
gtgcteectg
cgegetetgg
gcettetege
aggctaaact
ccaactggac
atggaggagg
gcagccgage
cceectecac

aagcctgtcce

28

125
Asp Pro
140
Trp Ile

Asn
Arg
Glu Asp

Leu

Asp
190

Asp Lys

ccacagtcgce
ttgccagege
gtggttggca
ccctteecega
ccatccaaat
agtacgtgct
cttctttget
ccccagatge
tgatgcactt
atcgtccgge
gaggaggaga
ttgaggaatg
caaagattga
agagggctcg
gggttgaggce
tccetgtegt
tgtctaattg
ccgtgetete
ctggcecegeg
atctgctgaa
aggttgatct
caagagttca

ctgcteegeg

Gly Pro

His Leu
160

Leu Arg

175

Glu Lys

tcaccgecget
caacaaggct
ctgcatttce
aagagtgaga
cctcaggcectce
taagctggaa
cccecttgaa
ggtcgaagtt
gcctagcagt
ttccecggte
gcaccctgat
ctgctgttece
ccagtacctce
cccgeegage
ggcaactcag
gactcaagag
ctactaccct
taagttggag
acccgcactg
actagtcaac
aaaagcttgg
gcctcgaaaa

caggaaggtc

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
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agatctgatt
ttggectgttg
gagcctgcac
ccggeeccaa
ccaatttctg
gcagcaacgc
tatgaggctt
gaagctgagg
gtgtcatcaa
gccatcatceg
ctcagcatca
tggectttete
caggcgttte
ccgeegecect
gcggagageg
aaaatagaaa
ccggceagacg
acagcagctc
gacggtgtag
ctcttcgacc
tcacacctct
actctatttt
ggtgtgtttt
tttgetgttg
tcgccagagt
cgcagccttg
ggggcacgcet
gctggagett
actgctccta
ctcatcgacc
actgggtggce
atcgcgtttg
tatgacccca
gctgaggceag
cccaccggag
acagctctcce
cagctgaatg
210> 7

211> 1196

gtggcagcce
gtggcccececet
ttatgccege
ttcctgecacce
tgtctgcacc
tgacgtacca
ctccectage
aaattctgag
gcagctccecet
actcgggegg
tgegtgagge
gcatgtggga
gcaccttaga
acccgtgtgg
accttaccat
atgccggcega
accaacctgc
cgtccgeagg
atgcggacgg
aattgagccg
tcaaatctga
geetettttt
ctgggtctte
gtctgttcaa
gtaggaacgt
ttgtgggecce
acatctggca
atgtgcttte
atgagatcgc
tgtgcgatcg
gegggtgetg
cccagttgga
accaagccgt
tcccaaaagt
tgaaagttga
ggtctggcta

gattaaaaat

gattttaatg
tgatctctcg
gttgcaacat
gcgcagaget
gcgacataaa
ggacgaaccce
accactgcag
tgaaatctcg
gtcaagcgtt
gccctgecagt
ttgtgatgceg
tagggtggac
tggcaggttt
gtttgtgatg
tggttcagtc
gatgaccaac
caaagactcc
cacaggtggce
gg8gggeeccey
tcaggttttt
cagtggttat
atgttacagt
tcggegegtyg
gceetgtgtee
ccttecattet
cgtcggtcte
ttttttgett
tcaaggtagg
ctttaacgtg
gttttgtgeg
gaccggcecega
tgaaaagaag
aaagtgcttg
ggtcaaggtt
ccctgagtge
ctccaccaca

caggcaaatt

ggcgacaatg
acaccacccg
atttctaggc
gtgtcccgac
tttcagcagg
ctagatttgt
aacatgggta
gacataccga
aagatcacac
gggcatctce
actaagcttg
atgctgactt
gagtttctce
ctgcctcaca
gccactgaag
cagggaccct
cggatatcgt
gceggettat
ttacagacgg
aacctcgtct
tctcegggtg
tacccattct
cgcatgggsg
gacccagtcg
tttgagcttce
ggtcttgcca
aggcttggca
tgtaaaaagt
ttcectttta
ccaaaaggca
agccccattg
attacggcta
cgggtgttac
tccgetatte
aggatcgtgg
aacctcgtcc

tccaagcctt

29

tccctaacag
agccgatgac
cagtgacacc
cggtgacgcce
tggaagaagc
ctgcatccte
ttctggaggt
atgacatcaa
gcccaaaata
aaaaggaaaa
gtgaccctge
ggcgcaacac
caaagatgat
cgcctgeacce
atgttccacg
tggcatccte
cgcgggggtt
ttactgattt
taaaaaagaa
cccatctecece
attggggttt
ttggttttge
tttttggetg
gcactgecttg
tcaaaccttg
ttcttggcag
ttgttgcaga
gctggggate
cacgtgcgac
tggaccccat
agcaaccctce
ggactgtggt
aggegggtgg
cattccgagce

ttgaccccga

ttggtgtggg

ttgggaagat
acctctgagt
tttgagtgtg
ctcgagtgag
gaatctggeg
acagactgaa
ggggggecaa
ccctgegecet
ctcagctcaa
agaagcatgc
cacgcaggaa
gtctgecttac
actcgagaca
ttccgtgggt
catcctcggg
cgaggaagaa
tgacgagagc
gccaccttca
agctgaaagg
tgttttctte
tgcagetttt
tcceetettg
ctggttgget
tgagtttgat
ggaccctgtt
gttactgggce
ctgtatcttg
ttgtataaga
caggtcgtca
tttcetegee
tgaaaaaccc
cgcccagect
ggcgatggtg
cceetttttt
cactttcact

ggactttgcece

caggagga 3588

1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
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<212> PRT

<213> J&H=HE AR

<400> 7
Ala Gly Lys Arg Ala Arg Lys Ala

1
Ala

Glu
Pro
Arg
65

Pro
Tle
Ala
Thr
Cys
145
Ser
Leu
Pro
Phe
Gly
225
Gln

Asp

Leu

His
Val
Ala
50

Met
Ser
Leu
Lys
Pro
130
Cys
Gly
Pro
Asn
Phe
210
Lys
Asn

Gln

Glu

Arg
Ala
35

Asp
Val
Asp
Arg
Tyr
115
Gly
Glu
Phe
Ser
Arg
195
Ala
Ile
Lys

Tyr

Arg
275

Ala
20

Ser
Gly
Asn
Asp
Leu
100
Val
Met
His
Asp
Ser
180
Pro
Arg
Tle
Thr
Leu

260
Ala

5
Leu

Ala
Asn
Ser
Trp
85

Pro
Leu
Ser
Lys
Pro
165
Ala
Ala
His
Ser
Asn
245

Arg

Arg

= PAN
éﬂ? (]

Pro
Asn
Cys
Lys
70

Ala
Ala
Lys
Pro
Gly
150
Ala
Tle
Ser
Arg
Leu
230
Arg

Gly

Pro

L5 75

Ala
Lys
Gly
55

Phe
Thr
Ala
Leu
Ser
135
Gly
Cys
Pro
Pro
Gly
215
Cys
Val

Ala

Pro

Arg
Ala
40

Trp
Glu
Asp
Leu
Glu
120
Leu
Leu
Leu
Ala
Val
200
Gly
Gln
Thr

Thr

Ser
280

Arg
Glu
25

Glu
His
Thr
Glu
Asp
105
Gly
Leu
Gly
Asp
Ala
185
Thr
Glu
Val
Pro
Ser

265
Ala

30

Ser
10

Thr
His
Cys
Thr
Asp
90

Arg
Glu
Pro
Ser
Arg
170
Leu
Thr
His
Tle
Glu
250

Leu

Met

Gly
Gln
Leu
Tle
Leu
75

Leu
Asn
His
Leu
Pro
155
Leu
Ala
Val
Pro
Glu
235
Glu

Glu

Asp

Ala
Gln
Lys
Ser
60

Pro
Val
Gly
Trp
Glu
140
Asp
Ala
Glu
Trp
Asp
220
Glu
Val

Glu

Thr

Thr

Ala

His

45

Ala

Glu

Asn

Ala

Thr

125

Cys

Ala

Glu

Met

Thr

205

Gln

Cys

Ala

Cys

Ser
285

Ala

Thr
Cys
110
Val
Val
Val
Val
Ser
190
Val
Val
Cys
Ala
Leu

270
Phe

Thr
15

Lys
Ser
Ala
Val
Tle
95

Ala
Ser
Gln
Glu
Met
175
Gly
Ser
Cys
Cys
Lys
255

Ala

Asp

Val
His
Pro
Asn
Arg
80

Gln
Ser
Val
Gly
Val
160
His
Asp
Gln
Leu
Ser
240
Tle

Arg

Trp
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Asn
Pro
305
Ser
Cys
Asn
Leu
Asp
385
Ala
Leu
Pro
Glu
Gly
465
Leu
Thr
Arg
Arg
Ser
545
Ala

Ser

Gly

Val

290

His

Leu

Tyr

Ser

Thr

370

Glu

Gln

Lys

Pro

Asn

450

Ser

Ala

Pro

Pro

Ala

530

Ala

Ala

Gln

Ile

Val

Val

Asp

Tyr

Val

355

Pro

Leu

Ala

Ala

Arg

435

Lys

Pro

Val

Leu

Val

515

Val

Pro

Thr

Thr

Leu

Leu
Asn
Lys
Pro
340
Leu
Thr
Lys
Thr
Trp
420
Val
Pro
Tle
Gly
Ser
500
Thr
Ser
Arg
Leu
Glu

580
Glu

Pro
Gln
Asp
325
Ala
Ser
Gly
Asp
Ser
405
Val
Gln
Val
Leu
Gly
485
Glu
Pro
Arg
His
Thr
565

Tyr

Val

Gly
Cys
310
Ser
Gln
Lys
Pro
Gln
390
Glu
Lys
Pro
Pro
Met
470
Pro
Pro
Leu
Pro
Lys
550
Tyr

Glu

Gly

Val
295
Arg
Val
Gly
Leu
Gly
375
Met
Met
Asn
Arg
Ala
455
Gly
Leu
Ala
Ser
Val
535
Phe
Gln

Ala

Gly

Glu

Ala

Pro

Asp

Glu

360

Pro

Glu

Met

Tyr

Lys

440

Pro

Asp

Asp

Leu

Val

520

Thr

Gln

Asp

Ser

Gln

Ala Ala Thr

Leu
Leu
Glu
345
Glu
Arg
Glu
Ala
Pro
425
Thr
Arg
Asn
Leu
Met
505
Pro
Pro
Gln
Glu
Pro
585

Glu

31

Val
Thr
330
Val
Val
Pro
Asp
Trp
410
Arg
Lys
Arg
Val
Ser
490
Pro
Ala
Ser
Val
Pro
570

Leu

Ala

Pro
315
Ala
Arg
Val
Ala
Leu
395
Ala
Trp
Ser
Lys
Pro
475
Thr
Ala
Pro
Ser
Glu
55h
Leu

Ala

Glu

Gln
300
Val
Phe
His
Arg
Leu
380
Leu
Ala
Thr
Val
Val
460
Asn
Pro
Leu
Tle
Glu
540
Glu
Asp

Pro

Glu

Thr

Val

Ser

Arg

Glu

365

Pro

Lys

Glu

Pro

Lys

445

Arg

Ser

Pro

Gln

Pro

525

Pro

Ala

Leu

Leu

Ile

Thr

Thr

Leu

Glu

350

Glu

Asn

Leu

Gln

Pro

430

Ser

Ser

Glu

His

510

Ala

Ile

Asn

Ser

Gln

590
Leu

Lys
Gln
Ser
335
Arg
Tyr
Gly
Val
Val
415
Pro
Leu
Asp
Glu
Pro
495
Tle
Pro
Ser
Leu
Ala
57h

Asn

Ser

Gln
Glu
320
Asn
Leu
Gly
Leu
Asn
400
Asp
Pro
Pro
Cys
Asp
480
Met
Ser
Arg
Val
Ala
560
Ser

Met

Glu
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Tle
Ser
625
Ala
Lys
Leu
Val
Thr
705
Pro
Pro
Glu
Thr
Gln
785
Thr
Leu
Thr
Val
Lys
865

Thr

Ala

Ser
610
Ser
Tle
Glu
Gly
Asp
690
Leu
Pro
Ser
Asp
Asn
770
Pro
Ala
Pro
Val
Phe
850
Ser

Leu

Pro

595
Asp

Leu
Ile
Ala
Asp
675
Met
Asp
Pro
Val
Val
755
Gln
Ala
Ala
Pro
Lys
835
Asn
Asp

Phe

Leu

Ile
Ser
Asp
Cys
660
Pro
Leu
Gly
Tyr
Gly
740
Pro
Gly
Lys
Pro
Ser
820
Lys
Leu
Ser

Cys

Leu
900

Pro
Ser
Ser
645
Leu
Ala
Thr
Arg
Pro
725
Ala
Arg
Pro
Asp
Ser
805
Asp
Lys
Val
Gly
Leu

885
Gly

Asn
Val
630
Gly
Ser
Thr
Trp
Phe
710
Cys
Glu
Tle
Leu
Ser
790
Ala
Gly
Ala
Ser
Tyr
870

Phe

Val

Asp
615
Lys
Gly
Ile
Gln
Arg
695
Glu
Gly
Ser
Leu
Ala
775
Arg
Gly
Val
Glu
His
855
Ser

Leu

Phe

600
Ile

Ile

Pro

Met

Glu

680

Asn

Phe

Phe

Asp

Gly

760

Ser

Ile

Thr

Asp

840

Leu

Pro

Cys

Ser

Asn Pro Ala

Thr
Cys
Arg
665
Trp
Thr
Leu
Val
Leu
745
Lys
Ser
Ser
Gly
Ala
825
Leu
Pro
Gly

Tyr

Gly
905

32

Arg
Ser
650
Glu
Leu
Ser
Pro
Met
730
Thr
Tle
Glu
Ser
Gly
810
Asp
Phe
Val
Asp
Ser

890

Ser

Pro
635
Gly
Ala
Ser
Ala
Lys
715
Leu
Ile
Glu
Glu
Arg
795
Ala
Gly
Asp
Phe
Trp
875

Tyr

Ser

Pro
620
Lys
His
Cys
Arg
Tyr
700
Met
Pro
Gly
Asn
Glu
780
Gly
Gly
Gly
Gln
Phe
860
Gly

Pro

Arg

605
Val

Tyr
Leu
Asp
Met
685
Gln
Tle
His
Ser
Ala
765
Pro
Phe
Leu
Gly
Leu
845
Ser
Phe

Phe

Arg

Ser
Ser
Gln
Ala
670
Trp
Ala
Leu
Thr
Val
750
Gly
Ala
Asp
Phe
Pro
830
Ser
His
Ala

Phe

Val
910

Ser
Ala
Lys
655
Thr
Asp
Phe
Glu
Pro
735
Ala
Glu
Asp
Glu
Thr
815
Leu
Arg
Leu
Ala
Gly

895
Arg

Ser
Gln
640
Glu
Lys
Arg
Arg
Thr
720
Ala
Thr
Met
Asp
Ser
800
Asp
Gln
Gln
Phe
Phe
880

Phe

Met
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Gly Val Phe Gly Cys Trp Leu Ala Phe Ala Val Gly Leu Phe Lys Pro
915 920 925
Val Ser Asp Pro Val Gly Thr Ala Cys Glu Phe Asp Ser Pro Glu Cys
930 935 940
Arg Asn Val Leu His Ser Phe Glu Leu Leu Lys Pro Trp Asp Pro Val
945 950 955 960
Arg Ser Leu Val Val Gly Pro Val Gly Leu Gly Leu Ala Ile Leu Gly
965 970 975
Arg Leu Leu Gly Gly Ala Arg Tyr Ile Trp His Phe Leu Leu Arg Leu
980 985 990
Gly Ile Val Ala Asp Cys Ile Leu Ala Gly Ala Tyr Val Leu Ser Gln
995 1000 1005
Gly Arg Cys Lys Lys Cys Trp Gly Ser Cys Ile Arg Thr Ala Pro Asn
1010 1015 1020
Glu Ile Ala Phe Asn Val Phe Pro Phe Thr Arg Ala Thr Arg Ser Ser
1025 1030 1035 1040
Leu Ile Asp Leu Cys Asp Arg Phe Cys Ala Pro Lys Gly Met Asp Pro
1045 1050 1055
Ile Phe Leu Ala Thr Gly Trp Arg Gly Cys Trp Thr Gly Arg Ser Pro
1060 1065 1070
Ile Glu Gln Pro Ser Glu Lys Pro Ile Ala Phe Ala Gln Leu Asp Glu
1075 1080 1085
Lys Lys Ile Thr Ala Arg Thr Val Val Ala Gln Pro Tyr Asp Pro Asn
1090 1095 1100
Gln Ala Val Lys Cys Leu Arg Val Leu Gln Ala Gly Gly Ala Met Val
1105 1110 1115 1120
Ala Glu Ala Val Pro Lys Val Val Lys Val Ser Ala Ile Pro Phe Arg
1125 1130 1135
Ala Pro Phe Phe Pro Thr Gly Val Lys Val Asp Pro Glu Cys Arg Ile
1140 1145 1150
Val Val Asp Pro Asp Thr Phe Thr Thr Ala Leu Arg Ser Gly Tyr Ser
1155 1160 1165
Thr Thr Asn Leu Val Leu Gly Val Gly Asp Phe Ala Gln Leu Asn Gly
1170 1175 1180
Leu Lys Ile Arg Gln Ile Ser Lys Pro Ser Gly Gly
1185 1190 1195
<210> 8
<211> 690
<212> DNA

33
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<213> J&H:=HE AR

<400> 8

ggcccacacce
gggatttatg
aacccgtttg
tcccaacatg
attgccttgg
aaggctgata
tggttgettt
ctatggttgg
ttgttggttt
tatgacattc
gatgggacct
accccgtete
210> 9

211> 230
<212> PRT

<213> J&H:=HE AR

<400> 9

tcattgctge
taactgcagt
ccgtceetgg
gccttaccecet
ttgttttgat
tgctgtgegt
gtgtgtttce
tgtttttett
ctctttgget
atcattacac
acttggccge
agcttgggte

,J»/\/
é/TIZI

,J»/\/
é/TIZI

L7 25

cctgecatgtt
ggggtettge
ctacggacct
gcccttgaca
tttcgtttee
tttacttgca
ttgectggttg
gatttctgta
tctaggtcgt
cagtggcccce
tgtcegeege
ccttcttgag

L7 25

Gly Pro His Leu Ile Ala Ala Leu

1

His Met Leu

Gly Thr Asn

35
Gly Pro Gly
50

Leu Thr Leu
65
Tle

Ala Leu

Arg Leu Ser
Val
115

Arg

Ser Tyr

Leu
130
Phe

Trp

Phe
145

Leu

5
Ala Gly
20
Asp Pro

Ser Leu

Pro Leu

Val Val
85
Cys Lys
100
Trp Val

Trp Phe

Ile Ser

Ile

Trp

Cys

Thr

70

Leu

Ala

Pro

Ser

Val

Tyr Val

Thr
40

Ser

Cys

Thr
55
Ala Leu

Ile Phe

Asp Met
Thr
120
His

Leu

Leu
135

Asn Met

150

gcetgetega
ggtaccggca
ggctctetet
gcacttgtgg
atcggaggca
atcgccagcet
cgctggttet
aatatgcctt
tatactaatg
cgeggtgttg
gctgegttga
690

Val
10
Ala

His Ala
Thr
25

Asn

Val

Pro Phe

Leu Cys

Val Ala Gly

75

Val Ser Ile

90

Leu Cys Val

105
Trp

Leu Leu

Pro Leu Thr

Pro Ser Gly

155

34

tggcgttgeca
ccaacgatcc
gcacgtccag
caggattcgg
tggctcacag
atgtttgggt
ctttgcaccce
caggaatctt
ttgetggtet
ccgeettgge

ctggccecgceac

Cys Ser Met

Gly Cys
30

Pro

Ser

Ala Val

45
Ile Ser
60

Phe

Gln

Gly Leu

Gly Gly Met
Ala
110

Phe

Leu Leu

Val
125
Leu

Cys

Tle
140
Tle

Trp

Leu Ala

catgcttget
gtggtgcact
attgtgcatc
tcttcaggaa
gttgagttgce
accccttacce
cctcaccatc
ggecegtggtg
tgtcaccccce
taccgcacca
catgectgttt

Ala
15
Gly

Leu

Thr

Gly Tyr

His Gly

Gln Glu
80
Ala His
95
Ile Ala

Pro Cys

Leu Val

Val Val

160

120
180
240
300
360
420
480
540
600
660
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Leu Leu Val

Leu Val Thr

Val Ala Ala
195

Arg Arg Ala
210

Leu Gly Ser

225

<210> 10

211> 612

<212> DNA

<213> XA HE FNRER

<400> 10
ggtgctttca
ggctctggeg
cttacgggta
gtaaaagggg
caattctgca
cceggtgtcea
ccagtgatca
ggaggcattg
gaattaagtg
cacataatta
cccgaactgg
210> 11
211> 204
212> PRT

<213> X A= HE FIREA

<400> 11

Ser Leu
165

Pro Tyr

180

Leu Ala

Ala Leu

Leu Leu

Trp

Asp

Thr

Thr

Leu Leu

Ile His

Ala Pro

200
Gly Arg
215

Glu

230

gaactcaaaa
gggtgttcac
attcagctag
acttcgccat
aggatggatg
ttgggaatgg
ccgaagceegg
tcacgcgecce
aattctttge
aagacataag
aa 612

,J»/\/
é/TIZI

,J»/\/
é/TIZI

L7 25

gcectcactg
catcgacggg
ggtttecggg
agctgattge
gactggccecgt
attcgcctte
tgagcttgtce
ctcaggccag
tggacctaag
cgaggtgcecct

L7 25

Gly Arg Tyr
170

His Tyr Thr

185

Asp Gly Thr

Thr Met Leu

aacaccgtca
aaaattaagt
gtcggcecttca
ccgaattggce
gcctattgge
tgcttcaccg
ggcgttcaca
ttttgtaatg
gtccegeteg
tcagatcttt

Gly Ala Phe Arg Thr Gln Lys Pro Ser Leu Asn

1

5

10

Gly Ser Ser Met Gly Ser Gly Gly Val Phe Thr

20

25

Lys Cys Val Thr Ala Ala His Val Leu Thr Gly

35

40

Ser Gly Val Gly Phe Asn Gln Met Leu Asp Phe

50

95

35

Thr Asn Val

Gly Pro
190

Leu Ala

205

Thr Pro

Ser

Tyr

Phe
220

atgtggtcgg
gcgtaactge
atcaaatgct
aaggggcectgce
tgacatcctce
cgtgecggega
caggatcaaa
tggcacccat
gtgatgtgaa
gcgecttget

Thr Val Asn

Ile Asp Gly
30
Asn Ser Ala
45
Asp Val Lys
60

Ala Gly
175
Arg Gly

Ala Val

Ser Gln

gtcctccatg
cgcacatgtc
tgactttgat
tcccaagacc
tggcgtcgaa
ttcecgggtcee
caaacaagga
caagctgagc
ggttggcage
tgctgccaaa

Val Val
15
Lys Ile

Arg Val

Gly Asp

60

120
180
240
300
360
420
480
540
600
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Phe
65
Gln

Ala Ile

Phe Cys

Ser Gly Val

Thr Ala Cys
115
Val Gly
130

Arg

Leu

Thr
145
Glu

Pro

Leu Ser

Lys Val Gly
Ala
195
<210> 12
<211> 510

<212> DNA

Leu Cys

<213> J&H=HE AR

<400> 12
ggaggcctcet
catgcctgga
gtcctggtee
tctgcgcaag
cttgeetttt
gggcatccgt
gttgtgacct
ttgtacttgt
gcggetttet
<210> 13
211> 170
<212> PRT

<213> J&H:=HE AR

<400> 13

Ala Asp

Asp
85

Pro

Lys

Glu
100
Gly Asp

Val His

Ser Gly

Cys
70

Gly
Gly
Ser

Thr

Gln

Pro Asn

Trp Thr

Val Ile

Gly Ser
120
Gly Ser
135

Phe Cys

150

Glu Phe
165
Ser His
180

Leu Leu

ccaccgtcca
cgeeecttggt
ggagtgtttt
ttctgatgat
acagcctcgg
tgcaggcagt
caccagtccce
ttaagtaccg
tcttgcgata

Phe

Ile

Ala

,J»/\/
é/TIZI

—
et

Ala Gly

Ile Lys
Lys
200

L7 25

acttctgtgt
tgctgtgggt
ctcctttgga
caggcttcta
tgcagtgacc
gatgaattta
agtgattgcg
ttgcetgeac
ctttgccgag

L7 25

Gln Gly
75
Ala

Trp
Gly Arg
90
Gly Asn
105

Pro

Gly

Val Ile

Asn Lys Gln

Val Ala
155
Val

Asn
Pro Lys
170
Asp Ile Ser
185
Pro

Glu Leu

gtgtttttce
ttttttatet
atgtttgtge
acagcagctc
ggttttgteg
agcacctatg
tgtggtgttg
aatgtccttg
510

Gly Gly Leu Ser Thr Val Gln Leu Leu Cys Val

1

5

10

36

Ala Ala Pro

Tyr Trp Leu

Phe Ala Phe

110

Thr Glu Ala
125

Gly Gly

140

Pro

Gly

Ile Lys

Pro Leu Gly

Glu Val Pro
190

Glu

tcctgtggag
tgaatgaggt
tatcttgget
ttaacaggaa
cagatcttgce
cctteetgee

tgcacctcect

ttggcgatgg

Phe Phe Leu

Thr
80

Ser

Lys

Thr
95
Cys Phe

Gly Glu

Tle Val

Ser
160
Val

Leu

Asp
175

Ser Asp

aatgatggga
tctceccaget
cacaccatgg
cagatggtca
ggcaactcag
tcggatgatg
tgccataatt
agtgttctct

Leu Trp
15

120
180
240
300
360
420
480



CN 107635579 A

.1l

2.3

19/37 71

Arg Met Met

Ile Leu Asn
35
Phe Gly Met
50
Leu Met Ile
65
Leu Ala Phe

Ala Ala Thr

Tyr Ala Phe
115
Ile Ala Cys
130
Lys Tyr Arg
145
Ala Ala Phe

<210> 14
211> 48
<212> DNA

<213> X A= HE FIRER

<400> 14

Gly
20

Glu
Phe
Arg
Tyr
Gln
100
Leu
Gly

Cys

Phe

His

Val

Val

Leu

Ser

85

Gly

Pro

Val

Leu

Leu
165

Ala
Leu
Leu
Leu
70

Leu
His
Arg
Val
His

150
Arg

,J»/\/
é/TIZI

Trp
Pro
Ser
55

Thr
Gly
Pro
Met
His
135

Asn

Tyr

L7 25

Thr

Ala

40

Ala

Ala

Leu

Met

120

Leu

Val

Phe

Pro Leu Val

25
Val

Leu

Ala

Val

Gln

105

Val

Leu

Leu

Ala

Leu

Thr

Leu

Thr

90

Ala

Val

Ala

Val

Glu
170

Val

Pro

Asn

75

Gly

Val

Thr

Ile

Gly
155

Ala
Arg
Trp
60

Arg
Phe
Met
Ser
Ile

140
Asp

Val
Ser
45

Ser
Asn
Val
Asn
Pro
125

Leu

Gly

Gly
30

Val
Ala
Arg
Ala
Leu
110
Val

Tyr

Val

ggaaagttga gggaaggggt gtcgcaatce tgecgggatga atcatgag 48

<210> 15
211> 16
<212> PRT

<213> X A= HE FIREA

<400> 15

—
et

L7 25

Phe

Phe

Gln

Trp

Asp

95

Ser

Pro

Leu

Phe

Phe

Ser

Val

Ser

80

Leu

Thr

Val

Phe

Ser
160

Gly Lys Leu Arg Glu Gly Val Ser Gln Ser Cys Gly Met Asn His Glu

1

<210> 16

211> 777
<212> DNA

<213> XA HE FIRER

<400> 16

5

—
e

L7 25

10

15

tcactgactg gtgccctege tatgagactc aatgacgagg acttggattt ccttacgaaa 60

37
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tggactgatt
atcgaggctg
aaggttcgag
tcgececggtg
aaggttggta
aaaatgaccg
atccccectcece
ttgaataaga
aagtaccaga
aacacagatg
ggaactctgt
tctggcaaga
210> 17
211> 259
<212> PRT

<213> J&H=HE AR

<400> 17
Ser Leu Thr
1
Phe Leu Thr
Asn
35

Val

Met Arg

Arg
50
Leu

Leu

Thr
65

Ser

Ala

Pro Gly

Ile Phe

Glu Thr

Pro
130
Lys

Asp

Pro Val

145

Leu Asn Lys

ttaagtgctt
cctatgctaa
gtactttggce
acattgttgt
gcaccaagca
tggcgegegt
caccgaaagt
agaagaggcg
aattttggga
cgtgggagtg
gtgggcatac
agttcctggt

Gly

5
Lys Trp
20
Ala Ala

Glu Leu

Lys Leu

Ile
85
Lys

Asp

Leu
100
Val Leu

Pro Thr

Leu Glu

oA
oA

Thr

Gly

Ala

Glu

70

Val

Val

Ala

Pro

Asn

tgtttctgeg
agcacttaga
caaacttgaa
tgctettgge
taccctccaa
cgttgaccca
tctggagaat
caggatggaa
caagaattcc
cctcagagtt
caccattgaa

ccccegtcaac

Rk

Ala Leu Ala Met

Asp Phe

Gln Phe
40
Gln Leu
55
Ala Phe

Val Ala

Gly Ser

Gly Ser
120
Pro Pro
135

Gly Pro

150

Lys
165

Lys

Arg

Arg Arg

tccaacatga
gtagaacttg
gcttttgetg
cacacgcctg
gccattgaga
acccccacge
ggccccaacg
gcegteggea
ggtgatgtgt
ggcgaccctg
gataaggctt

ccagagagceg

Leu Asn

10
Lys Cys Phe
25
Ile

Glu Ala

Val GIln Val

Ala Thr
75
His

Asp

Gly
90
Lys

Leu

Thr
105
Lys

His

Met Thr

Ala Pro Val

Asn Ala
155
Glu Ala

170

Met

38

ggaatgcagc
cccagttggt
ataccgtggce
ttggcagtat
ccagagtcct
cccecaccecege
cctgggggga
tctttgttat
tttatgagga
ccgactttga
acaatgtcta

gaagagccca

Asp Glu

Val Ala
30
Ala

Ser

Ala Tyr

45
Lys

Asp Val

60
Val

Ala Pro

Thr Pro Val

Thr Gln

110

Leu

Val Ala

125

Pro Ile Pro

140

Gly Asp Glu

Val Gly Ile

gggccaattce
gcaggttgat
accccaactc
cttcgaccta
tgcecgggtcece
acccgtgcecce
tgaggaccgt
gggcgggaag
ggtccatgat
ccctgagaag
cgcctecccea

atgggaa 777

Leu
15
Ser Asn

Lys Ala

Arg Gly

Gln Leu
80
Gly Ser
95
Ala Tle

Val Val

Leu Pro
Arg
160
Phe Val

175

120
180
240
300
360
420
480
540
600
660
720



CN 107635579 A yu % 21/37 1t

Met Gly Gly Gln Phe Trp Asp

185

Ser Gly Asp

190

Lys Lys Tyr Lys Lys Asn

180

Val Phe Tyr Glu Glu Val His
195
Arg Val Gly
210
Gly His Thr
225

Ser Gly Lys

Asp Asn Thr Asp

200

Pro Ala Asp Phe Asp Pro Glu

215
Asp

Asp

Thr Ile Glu
230

Leu

Ala Tyr Asn

235

Val Asn Pro
250

Lys

Phe
245

Lys Val Pro
Gln Trp Glu

<210> 18

<211> 138

<212> DNA

<213> FEAFH AL ZR-AAE
<400> 18

gctgcaaage tttccgtgga gcaggcecctt ggcatgatga

T

gccaaagaac tggagaaact gaaaagaata attgacaaac

cagtgtttaa actgctag 138

<210> 19

211> 45

212> PRT

213> FEAFA AR 25 S Ak

<400> 19

Ala Ala Lys Leu Ser Val Glu Gln Ala Leu Gly

1 5 10

Gly Glu Leu Thr Ala Lys Glu Leu Glu Lys Leu

20 25

Lys Leu Gln Gly Leu Thr Lys Glu Gln Cys Leu
35 40

<210> 20

211> 1917

<212> DNA

213> FEAFA AR 2S5 Ak

<400> 20

gccgecageg gettgacceg ctgtggtege ggeggettgg

T

T

aaaatagtca aatttcacaa ccggaccttc accctaggac
agtgaggttg agctaaaaga cgcggtcgag cacaaccaac

gatggtggtg ttgtgctect gegetecgea gttecttege

39

Ala Trp
205
Lys Gly
220
Val Tyr

Glu Ser

atgtcgacgg
tccagggect

Glu

Thr

Ala

Gly

Cys Leu

Leu Cys

Pro
240
Ala

Ser

Arg
255

tgaactgaca 60
gactaaggag 120

Met Met Asn Val Asp

15

Lys Arg Ile Ile Asp

30
Asn Cys
45

ttgttactga
ctgtgaattt
acccggttge
ttatagacgt

gacagcggta 60
aaaagtggcce 120
aagaccggtt 180
cttgatctce 240
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ggtgctgatg
ggcacgcttt
ataatacagg
ctgtaccctg
ggagacatac
ctcacgccca
tccggttttg
aggcctgact
ctctccaagt
cgtaagtacc
cctgccaaga
agcgtccctg
accccttgta
accaataact
atgaaaaagg
actccggtcet
gcaattgtcce
ctaccgtcgt
actaagagag
agcttggtga
ggccttetgt
atcgtctatt
tggtgggttyg
ataacagact
aaccgtgaca
tactacgcct
gaatggtttg
tttceceggee
210> 21
211> 639
<212> PRT

213> JEAFEANTI 25 A

<400> 21

catctcccaa
gggattttga
cttgtgacat
ttaggggcaa
cttacaaaac
atgccactcc
agttgtatgt
gcecccaaaca
atgacttgtc
tgtttgccca
attctatggc
aaatcgacgt
ccctcaagaa
tcattgcget
cgtttaactc
tgggcaggtyg
gctggtttge
acgtgctgaa
gtggecctgte
tatatgcaca
ttctacaaga
cggacgacct
aacatctgaa
cgccatcatt
ggattctcge
cggeggetge
aagaacttgt
cgeegttett

gttactcgcece
ggccgaagcece
taggegeggce
ccctgagegg
ccccagtgac
ggtgactgat
accgaccatt
gttgacagag
cacccaaggc
tgtgggtaag
tggaataaat
tctgtgecgcea
acagtattgc
ggcccaccgg
gcccategece
ccttgaagct
cgccaatctt
ctgctgecac
gtctggcgac
gcacatggtg
ccagctaaag
cgtgectgtat
cctgatgcectg
tctaggectgt
ggccctegee
aatactcatg
ggttggaata
cttgtccatg

ML 75

cgccacggge
accaaagagg
gacgcacctg
gtaaaaggag
actggaagcc
gggegeteeg
ccagcgtctg
cacggctgtg
tttgttttge
tgceegececeg
gggaacaggt
caggeccgtge
gggaagaaga
gcagcgttga
ctcgggaaaa
gatcttgcat
ctttatgaac
gacttactgg
ccgatcactt
ctcagttact
tttgaggaca
gccgagtete
ggttttcaga
aggataataa
taccacatga
gacagctgtg
gegeagtgeg
tgggaaaaac

Ala Ala Ser Gly Leu Thr Arg Cys Gly Arg Gly

1

5

10

Glu Thr Ala Val Lys Ile Val Lys Phe His Asn

20

25

Gly Pro Val Asn Leu Lys Val Ala Ser Glu Val

35

40

40

cgggaaacac
aaatcgcact
aaattggtct
ttttgcagaa
cagtgcacgc
tcttggccac
tccttgatta
aggatgccgce
ctggagttct
ttcatcggcece
ttccaaccaa
gagaaaactg
agactaggac
gtggtgtcac
acaaatttaa
cctgegatcg
ttgeetgtge
tcacgcagtc
ctgtgtccaa
ttaaaagtgg
tgctcaaggt
ccaccatgcce
cggacccaaa
atgggcgcca
aggcgagcaa
cttgtttgga
cccgcaagga

tcaggtccaa

tgggatcgat
cagtgcgcaa
cccttacaag
tacaaggttt
ggctgectge
gaccatgccce
tcttgattct
attgagagac
tcgeettgtg
ttccacttac
ggacattcag
gcaaactgtt
aatactcggc
ccagggctte
ggagctacag
atccacacct
tgaagagcat
cggcgecagtg
caccatttac
tcacccccat
tcaacccctg
aaactaccac
gaagacagcce
gctagtcccece
tgtttctgaa
gtatgatcct

cggctacagce

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860

ttatgag 1917

Gly Leu Val Val Thr

15

Arg Thr Phe Thr Leu

30

Glu Leu Lys Asp Ala

45
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Val Glu His

Val
65

Gly
Thr
Glu
Arg
Arg
145
Gly
Ala
Ser
Thr
Pro
225
Leu
Leu
Pro
Tle
Tle
305
Thr

Thr

Leu

50
Leu

Ala
Gly
Glu
Gly
130
Gly
Asp
Ala
Val
Ile
210
Lys
Ser
Arg
Val
Asn
290
Asp
Pro

Ile

Ser

Leu
Asp
Tle
Tle
115
Asp
Asn
Tle
Ala
Leu
195
Pro
Gln
Lys
Leu
His
275
Gly
Val
Cys

Leu

Gly

Asn
Arg
Ala
Asp
100
Ala
Ala
Pro
Pro
Cys
180
Ala
Ala
Leu
Tyr
Val
260
Arg
Asn
Leu
Thr
Gly

340
Val

Gln
Ser
Ser
85

Gly
Leu
Pro
Glu
Tyr
165
Leu
Thr
Ser
Thr
Asp
245
Arg
Pro
Arg
Cys
Leu
325

Thr

Thr

His
Ala
70

Pro
Thr
Ser
Glu
Arg
150
Lys
Thr
Thr
Val
Glu
230
Leu
Lys
Ser
Phe
Ala
310
Lys

Asn

Gln

Pro
55

Val
Lys
Leu
Ala
Tle
135
Val
Thr
Pro
Met
Leu
215
His
Ser
Tyr
Thr
Pro
295
Gln
Lys

Asn

Gly

Val

Pro

Leu

Trp

Gln

120

Gly

Lys

Pro

Asn

Pro

200

Asp

Gly

Thr

Leu

Tyr

280

Thr

Ala

Gln

Phe

Phe

Ala Arg Pro

Ser
Leu
Asp
105
Tle
Leu
Gly
Ser
Ala
185
Ser
Tyr
Cys
Gln
Phe
265
Pro
Lys
Val
Tyr
Tle
345

Met

41

Leu
Ala
90

Phe
Tle
Pro
Val
Asp
170
Thr
Gly
Leu
Glu
Gly
250
Ala
Ala
Asp
Arg
Cys
330

Ala

Lys

Tle
75

Arg
Glu
Gln
Tyr
Leu
155
Thr
Pro
Phe
Asp
Asp
235
Phe
His
Lys
Tle
Glu
315
Gly

Leu

Lys

Val
60

Asp
His
Ala
Ala
Lys
140
Gln
Gly
Val
Glu
Ser
220
Ala
Val
Val
Asn
Gln
300
Asn
Lys

Ala

Ala

Asp

Val

Gly

Glu

Cys

125

Leu

Asn

Ser

Thr

Leu

205

Arg

Ala

Leu

Gly

Ser

285

Ser

Trp

Lys

His

Phe

Gly
Leu
Pro
Ala
110
Asp
Tyr
Thr
Pro
Asp
190
Tyr
Pro
Leu
Pro
Lys
270
Met
Val
Gln
Lys
Arg

350

Asn

Gly
Ile
Gly
95

Thr
Ile
Pro
Arg
Val
175
Gly
Val
Asp
Arg
Gly
255
Cys
Ala
Pro
Thr
Thr
335

Ala

Ser

Val
Ser
80

Asn
Lys
Arg
Val
Phe
160
His
Arg
Pro
Cys
Asp
240
Val
Pro
Gly
Glu
Val
320
Arg

Ala

Pro
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Tle
Gly
385
Ala
Ala
Leu
Gly
Tyr
465
Gly
Val
Ser
Met
Pro
545
Asn
Asn
Cys

Gly

Pro
625

<210> 22

Ala
370
Arg
Tle
Glu
Val
Asp
450
Ala
Leu
Gln
Pro
Leu
530
Ser
Arg
Val
Ala
Tle

610
Phe

355
Leu

Cys
Val
Glu
Thr
435
Pro
Gln
Leu
Pro
Thr
515
Gly
Phe
Asp
Ser
Cys
595

Ala

Phe

<211> 1323
<212> DNA

<213> X A= HE FIREA

Gly
Leu
Arg
His
420
Gln
Tle
His
Phe
Leu
500
Met
Phe
Leu
Arg
Glu
580
Leu

Gln

Leu

Lys
Glu
Trp
405
Leu
Ser
Thr
Met
Leu
485
Tle
Pro
Gln
Gly
Tle
565
Tyr
Glu

Cys

Ser

Asn
Ala
390
Phe
Pro
Gly
Ser
Val
470
Gln
Val
Asn
Thr
Cys
550
Leu
Tyr
Tyr

Ala

Met
630

,J»/\/
é/TIZI

Lys
375
Asp
Ala
Ser
Ala
Val
455
Leu
Asp
Tyr
Tyr
Asp
535
Arg
Ala
Ala
Asp
Arg

615
Trp

L7 25

360
Phe

Leu

Ala

Tyr

Val

440

Ser

Ser

Gln

Ser

His

520

Pro

Ile

Ala

Ser

Pro

600

Lys

Glu

Lys
Ala
Asn
Val
425
Thr
Asn
Tyr
Leu
Asp
505
Trp
Lys
Tle
Leu
Ala
585
Glu

Asp

Lys

42

Glu
Ser
Leu
410
Leu
Lys
Thr
Phe
Lys
490
Asp
Trp
Lys
Asn
Ala
570
Ala
Trp

Gly

Leu

Leu
Cys
395
Leu
Asn
Arg
Ile
Lys
475
Phe
Leu
Val
Thr
Gly
555
Tyr
Ala
Phe

Tyr

Arg
635

Gln
380
Asp
Tyr
Cys
Gly
Tyr
460
Ser
Glu
Val
Glu
Ala
540
Arg
His
Ile
Glu
Ser

620

Ser

365
Thr

Arg
Glu
Cys
Gly
445
Ser
Gly
Asp
Leu
His
525
Ile
Gln
Met
Leu
Glu
605

Phe

Asn

Pro

Ser

Leu

His

430

Leu

Leu

His

Met

Tyr

510

Leu

Thr

Leu

Lys

Met

590

Leu

Pro

Tyr

Val
Thr
Ala
415
Asp
Ser
Val
Pro
Leu
495
Ala
Asn
Asp
Val
Ala
575
Asp
Val

Gly

Glu

Leu
Pro
400
Cys
Leu
Ser
Tle
His
480
Lys
Glu
Leu
Ser
Pro
560
Ser
Ser

Val

Pro
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<400> 22
gggaagaagt
ggcctcgacg
tgtggccatce
acaagccctce
atgcatgtgg
ttagtctccg
gctagcaccg
gtgttgcgca
caacaggtcc
attaaggctt
gcececectecee
aattccttce
aaaactaccc
cattgctatg
cagaatatct
acaacccgtg
cacagggacc
gtggttacat
atcaccaggg
tttgatctte
atcgtgctag
aaattcaggg
gaa 1323
210> 23
211> 441
<212> PRT

ccagagtgtg
tctgtattta
cagcgggtte
tagatgaggt
agcagggtct
ttaggcgtgg
ccttgetecee
gcaggttcat
aggatggtga
tggggacgtyg
gtaccggccce
tggatgaagc
tcacctgtct
tttttgacat
gtgatgccat
taacctacgt
gagaggacgg
tgcatttgcce
caagacatgc
ctgcaaaagg
atagaaataa

CcCacagacaa

cgggtactge
ccacacccac
tggttcttgt
gttggaacaa
cacccctett
catcagggga
cacttgtaaa
catcggtcca
tgtcatttac
ccggttcaac
gtgggttege
agcgtattgt
gggagacttc
catgcctcag
tcagccagat
ggaaaaacct
cgccatcaca
cactaaagat
tatctttgtg
cacacccgte
caaagaatgc

gcgegttgta

<213> JE A Nl FNNFI, 255 4E s 25

<400> 23

Gly Lys Lys Ser Arg Val Cys Gly Tyr

1

Ala Thr Ala Cys Gly Leu Asp Val Cys

Gln His Cys Pro Val Ile Ile Trp Cys

35

Ser Cys Ser Glu Cys Lys Pro Pro Leu

50

Asp Glu Val Leu Glu Gln Val Pro Tyr
70

65

5

20

40

95

ggggceceegg
ttccaccagce

agtgagtgca
gtcccgtata
gacccaggca
aatgaagttg
gagatcaaca
cceggtgetg
acaccaactc
gtcccecggceag
atcctggceceg
aatcaccttg
aaacaactcc
actcaactga
tacagggaca
gtcaagtatg
attgactcca
tcactcaaca
tatgacccac
aacctcgcceg
acggttgecte
gattctctce

Cys Gly
10

Ile Tyr
25

Gly His

Gly Lys

Lys Pro
75

43

cceegtacge
attgtccagt
aaccccceect
agcctccacg
gataccagac
acctaccaga
tggtcgetgt
ggaaaacata
atcagaccat
gcacaacgct
geggttggtg
atgtcttgag
acccagtggg
agaccatctg
aacttgtgtc
ggcaagtcct
gtcaaggcgce
ggcaaagagc
acaggcaact
tgcaccgtga
aggctctagg
gcgeccatttg

Ala Pro Ala

His Thr His
30

Ala Gly

45

Thr Ser

Pro

Gly
60

Pro Arg Thr

cactgcctgt
cataatctgg
agggaaaggc
gaccgtaatc
tcgeegegga
cggtgattat
cgcttctaat
ctggcteett
gcttgacatg
gcaattccct
tcctggcaag
gcttcttage
ttttgattct
gaggtttgga
catggtcaac
caccccttac
cacatttgat
ccttgttget
gcagagcatg
cgagcagctg
caatggggat
tgcagatcta

Pro Tyr
15
Phe His

Ser Gly

Pro Leu

Val Ile

80

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
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Met

Thr

Val

Cys

Arg

145

Gln

Met

Ala

Val

Asp

225

Lys

Gly

Leu

Pro

Thr

305

His

Ala

Asn

Phe

Ala

His
Arg
Asp
Lys
130
Phe
Gln
Leu
Gly
Arg
210
Glu
Thr
Phe
Lys
Asp
290
Tyr
Arg
Thr
Arg
Val

370
Lys

Val
Arg
Leu
115
Glu
Ile
Val
Asp
Thr
195
Ile
Ala
Thr
Asp
Thr
275
Tyr
Val
Asp
Phe
Gln
355

Tyr

Gly

Glu
Gly
100
Pro
Tle
Tle
Gln
Met
180
Thr
Leu
Ala
Leu
Ser
260
Tle
Arg
Glu
Arg
Asp
340
Arg

Asp

Thr

Gln
85

Leu
Asp
Asn
Gly
Asp
165
Ile
Leu
Ala
Tyr
Thr
245
His
Trp
Asp
Lys
Glu
325
Val
Ala

Pro

Pro

Gly

Val

Gly

Met

Pro

150

Gly

Lys

Gln

Gly

Cys

230

Cys

Cys

Arg

Lys

Pro

310

Asp

Val

Leu

His

Val

Leu
Ser
Asp
Val
135
Pro
Asp
Ala
Phe
Gly
215
Asn
Leu
Tyr
Phe
Leu
295
Val
Gly
Thr
Val
Arg

375

Asn

Thr
Val
Tyr
120
Ala
Gly
Val
Leu
Pro
200
Trp
His
Gly
Val
Gly
280
Val
Lys
Ala
Leu
Ala
360

Gln

Leu

Pro Leu Asp

Arg
105
Ala
Val
Ala
Tle
Gly
185
Ala
Cys
Leu
Asp
Phe
265
Gln
Ser
Tyr
Tle
His
345
Tle
Leu

Ala

44

90
Arg

Ser
Ala
Gly
Tyr
170
Thr
Pro
Pro
Asp
Phe
250
Asp
Asn
Met
Gly
Thr
330
Leu
Thr

Gln

Val

Gly
Thr
Ser
Lys
155
Thr
Cys
Ser
Gly
Val
235
Lys
Ile
Ile
Val
Gln
315
Ile
Pro
Arg

Ser

His

Pro
Tle
Ala
Asn
140
Thr

Pro

Arg

Lys
220
Leu
Gln
Met
Cys
Asn
300
Val
Asp
Thr
Ala
Met

380
Arg

Gly
Arg
Leu
125
Val
Tyr
Thr
Phe
Thr
205
Asn
Arg
Leu
Pro
Asp
285
Thr
Leu
Ser
Lys
Arg
365

Phe

Asp

Arg
Gly
110
Leu
Leu
Trp
His
Asn
190
Gly
Ser
Leu
His
Gln
270
Ala
Thr
Thr
Ser
Asp
350
His
Asp

Glu

Tyr
95

Asn
Pro
Arg
Leu
Gln
175
Val
Pro
Phe
Leu
Pro
255
Thr
Tle
Arg
Pro
Gln
335
Ser
Ala

Leu

Gln

Gln

Glu

Thr

Ser

Leu

160

Thr

Pro

Trp

Leu

Ser

240

Val

Gln

Gln

Val

Tyr

320

Gly

Leu

Ile

Pro

Leu
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385 390 395 400
Ile Val Leu Asp Arg Asn Asn Lys Glu Cys Thr Val Ala Gln Ala Leu
405 410 415
Gly Asn Gly Asp Lys Phe Arg Ala Thr Asp Lys Arg Val Val Asp Ser
420 425 430
Leu Arg Ala Ile Cys Ala Asp Leu Glu
435 440

<210> 24
<211> 669
<212> DNA

<213> X A= HE FIRER

<400> 24

gggtcgagcet
ttgacacagt
cagaacaatg
agccgegegt
ggggttgtgt
acagtcttca
cgagaagttg
ggaggatgte
gcggtagteg
gtgtacctcce
atgatgttgg

ctccgetecee
ttgctaaact
aaaagtggcc
gcatcggtge
catactatct
gcaccggeceg
ctgagtcccet
accatgtcac
gggtttcaag
cagaccttga

acttcaagga

caacttgaa 669

<210> 25
211> 223
<212> PRT

<213> XA HE FIREA

<400> 25

Gly Ser Ser Ser Pro Leu Pro Lys Val

1

Phe Ser Pro Asp Leu Thr Gln Phe Ala

Pro His Trp Pro Val Val Thr Thr Gln

35

Arg Leu Val Ala Ser Leu Arg Pro Ile

50

Ile Gly Ala Gly Tyr Met Val Gly Pro
70

65

5

20

A/\/
é/TIZI

A/\/
é/TIZI

L7 25

caaggtcgca
cccggtagaa
agaccggctg
cggctatatg
cacaaaattt
aattgaggta
cccacatgcece
ctccaaatac
cccecgggaaa
agcttacctce

agttcgactg

L7 25

40

95

cacaacttgg
cttgcaccce
gttgccagece
gtgggcccecet
gttaagggeg

gattgccggg
ttcattggcg

cttcecgeget
gccgcaaaag
cacccagaga

atggtctgga

Ala His
10

Lys Leu
25

Asn Asn

His Lys

Ser Val
75

45

gattttattt
actggcccecgt
ttcgecctat
cggtgtttet
aggctcaagt
agtatcttga
acgtcaaagg
tcctteccaa
cagtttgcac
cccagtccaa

aagacaaaac

Asn Leu

Pro Val

30
Glu Lys
45
Tyr Ser
60

Phe Leu

Gly Phe

Glu Leu

Trp Pro

Arg Ala

Gly Thr

ctcacctgat
ggtgacaacc
ccataaatat
aggcacccct
gctteceggag
tgatcgggag
cactaccgtt
ggaatcagtt
attaacagat
gtgctggaaa
ggcctatttt

Tyr
15

Ala
Asp

Cys

Pro
80

60

120
180
240
300
360
420
480
540
600
660
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Gly Val Val

Val Leu Pro

Glu Tyr
115
Phe

Arg

Ala
130
Val

His
His Thr
145
Ala

Val Val

Thr Leu Thr

Glu Thr Gln
195
Leu Met
210
<210> 26
211> 462

<212> DNA

Arg

<213> J&H=HE AR

<400> 26

ggccgecatt
aactctacgg
gggtccactce
attctgtcta
gagttctcge
gcgtatcetgt
cgtgecgegece
cceceegggece
210> 27

211> 153

<212> PRT

<213> J&H:=HE AR

<400> 27

Tyr
85
Thr

Ser

Glu
100
Leu Asp

Ile Gly

Ser Lys

Tyr

Val

Asp

Asp

Tyr

Leu Thr

Phe Ser

Glu
120
Lys

Arg

Val
135

Leu Pro

150

Val
165
Val

Gly

Asp
180
Ser Lys

Val Trp

tcacctggta
tgtatttgga
attggggggc
gtgcatacca
ttgacgatcc
acgagttcac
agaaagggaa

ctgtcattga

Ser

Tyr

Cys

Lys

,J»/\/
é/TIZI

,J»/\/
é/TIZI

Ser Pro

Leu Pro

Lys
200
Lys

Trp

L7 25

tcagcttgca
cccectgeatg
tgacctcgca
tggtgaaatg
agtgaggtac
cggaaacggt
aatttataag

accaactttg

L7 25

Phe Val
90
Gly

Lys

Thr
105
Arg

Arg

Glu Val

Gly Thr Thr

Phe Leu
155
Ala

Arg
Gly Lys
170
Asp Leu Glu
185
Met

Met Leu

Thr Ala Tyr

agctatgcecct
ggccecetgecece
gtcacccctt
ccteetgggt
aaacacacct
gaggactggg
gccactgceca

ggcctgaatt

Gly Arg His Phe Thr Trp Tyr Gln Leu Ala Ser

1

5

10

Arg Val Pro Val Asn Ser Thr Val Tyr Leu Asp

46

Lys Gly Glu

Ile Glu Val

110

Ala Glu Ser
125

Val Gly

140

Pro

Gly

Lys Glu

Ala Lys Ala

Ala Leu
190

Lys

Tyr

Phe
205
Gln

Asp

Phe
220

Leu

cgtacatccg
tttgcaacag
atgattatgg
acaaaatcct
gggggtttga
aggattacaa
ccagcatgag
ga 462

Tyr Ala Ser

Pro Cys Met

Ala
95
Asp

Gln

Cys

Leu Pro

Cys His

Val
160
Cys

Ser

Val
175
His Pro

Glu Val

Glu

agttcctgtt
aagagttgtc
tgccaaaatc
ggecgtgegeg
atcggataca
tgatgcgttt
gtttcatttt

Tyr Ile
15
Gly Pro

120
180
240
300
360
420
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29/37 T

Ala Cys
35

Val

Leu

Ala
50
Tyr

Leu

Ala
65
Glu

His

Phe Ser

Glu Ser Asp

Trp Glu

115
Lys Ala
130

Ile

Tyr

Val
145
<210> 28

211> 771
<212> DNA

Glu

213> JEAFEANTIL 25 A

<400> 28

atgaaatggg
tcacggaatt
tcaccatcgce
gtgcgegecece
cagtgceggg
cataaggtgt
aaagcaggac
ggtttggatg
tatttggect
atagtgtata
ccaaagcttce
gttgcagcett
gtttttggtt
<210> 29

211> 256

<212> PRT

20
Asn Arg

Thr Pro

Gly Glu
Asp
85

Ala

Leu

Thr
100
Tyr Asn

Thr Ala

Pro Thr

Arg

Tyr

Met

70

Asp

Tyr

Asp

Thr

Leu

Val Val
40
Asp Tyr
55
Pro Pro

Pro Val

Leu Tyr

Ala Phe
120
Ser Met
135

Leu

150

ggctatgcaa
tttggtgtce
cggttggetg
taccattcac
tggacattcc
caaccctgat
aggctgectg
tggtggctceca
ctcggetgee
atagtacttt
atgattttca
cttgtactct
tccactggtt

ML 75

agcctttttg
attgttgata
gtggtetttt
cctgagcaat
cacctgggga
tgatgaaatg
gaaacaggtg
ttttcagcat
catgctacac
gaatcaggtg
gcaatggcta
ttttgttgtg
aggggcaatt

213> FEANE PR 255 hF R 25

25
Gly Ser Thr

Gly Ala Lys

Gly Lys
75

Lys

Tyr

Tyr
90
Phe

Arg

Glu
105
Arg

Thr

Ala Arg

Arg Phe His

Asn

acaaaattgg
tcatcatatt
gcatcagatt
tacagaagat
actaaacatc
gtgtcgegte
gtgagcgagg
cttgcegeca
aacctgcgca
tttgectattt
atagctgtgce
ctgtggttge
tttccttega

47

30

His Trp Gly
45

Ile Ile

60

Ile

Leu

Leu Ala

His Thr

Gly Gly
110
Gly

Asn
Gln Lys
125
Phe Pro

140

Pro

ccaacttttt
tttggccatt
ggtttgetece
cctatgaggc
ccttggggat
gaatgtaccg
ctacgctgtce
ttgaagccga
tgacagggtc
ttccaaccce
attcctccat
ggattccaat

actcacagtg

Ala Asp

Ser Ser

Ala
80
Phe

Cys

Gly
95
Glu Asp

Lys Ile

Gly Pro

gtggatgectt
ttgtttgget
gcggtactcece
ctttetttet
gctttggcac
catcatggaa
tcgcattagt
gacctgtaaa
aaatgtaacc
tggttcecegg
attttcctct
gctacgtact
a 771

120
180
240
300
360
420
480
540
600
660
720
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<400> 29
Met Lys Trp Gly Leu Cys Lys Ala Phe Leu Thr Lys Leu Ala Asn Phe
1 5 10 15
Leu Trp Met Leu Ser Arg Asn Phe Trp Cys Pro Leu Leu Ile Ser Ser
20 25 30
Tyr Phe Trp Pro Phe Cys Leu Ala Ser Pro Ser Pro Val Gly Trp Trp
35 40 45
Ser Phe Ala Ser Asp Trp Phe Ala Pro Arg Tyr Ser Val Arg Ala Leu
50 55 60
Pro Phe Thr Leu Ser Asn Tyr Arg Arg Ser Tyr Glu Ala Phe Leu Ser
65 70 75 80
Gln Cys Arg Val Asp Ile Pro Thr Trp Gly Thr Lys His Pro Leu Gly
85 90 95
Met Leu Trp His His Lys Val Ser Thr Leu Ile Asp Glu Met Val Ser
100 105 110
Arg Arg Met Tyr Arg Ile Met Glu Lys Ala Gly Gln Ala Ala Trp Lys
115 120 125
Gln Val Val Ser Glu Ala Thr Leu Ser Arg Ile Ser Gly Leu Asp Val
130 135 140
Val Ala His Phe Gln His Leu Ala Ala Ile Glu Ala Glu Thr Cys Lys
145 150 155 160
Tyr Leu Ala Ser Arg Leu Pro Met Leu His Asn Leu Arg Met Thr Gly
165 170 175
Ser Asn Val Thr Ile Val Tyr Asn Ser Thr Leu Asn Gln Val Phe Ala
180 185 190
Ile Phe Pro Thr Pro Gly Ser Arg Pro Lys Leu His Asp Phe Gln Gln
195 200 205
Trp Leu Ile Ala Val His Ser Ser Ile Phe Ser Ser Val Ala Ala Ser
210 215 220
Cys Thr Leu Phe Val Val Leu Trp Leu Arg Ile Pro Met Leu Arg Thr
225 230 235 240
Val Phe Gly Phe His Trp Leu Gly Ala Ile Phe Pro Ser Asn Ser Gln
245 250 255
<210> 30
211> 765
<212> DNA
213> JELEFEFINE IR S5 A i 95 75
<400> 30
atggctaata gctgtgcatt cctccatatt ttcctetgtt gecagettett gtactctttt 60

48



CN 107635579 A

FF

5l %R

31/37 T

tgttgtgetg
ggcaattttt
caagcagccg
cgatgtaggg
gaaggccact
cagttccatc
caccaattca
atttcagccg
ctagaatggc
aggcgttcge
ccgcagcage
cctctgagge
<210> 31
211> 254
<212> PRT

<213> J&H=HE AR

<400> 31
Met Ala Asn
1
Leu

Tyr Ser

Phe Trp
35
Tyr

Cys
Val Asn
50
Glu Ile
65

Arg

Tyr

Cys Arg

Gly Leu Ser

Phe Ser
115

Asn

Leu

Ile Gly

130

Cys Ala Glu

145

Tle Ser Ala

tggttgegga
ccttcgaact
ctgagatcta
aggacgatca
tgaccagtgt
ccgagatatt
tctgecgecega
tgtttcagac
tgcgeccecett
ctgcaagcca
aagctttgtt

gattcgcaaa

Ser

5
Phe Cys
20
Phe Pro

Thr Val

Glu Pro

Glu Asp
85

Ser Glu
100
Phe Ser

Val Ser

His Asp

oA
oA

Cys

Leu

Cys

Gly

70

Asp

Gly

Tyr

Gln

Gly

ttccaatgct
cacagtgaat
cgaacccgge
tgacgaacta
ttacgcctgg
tgggataggg
acatgacggg
ctactaccaa
cttttcetet
tgtttcagtt
gtcctccaag

agctctcagt

Rk

Cys Ala Phe Leu

Ala Val

Val Arg
40
Pro Pro
55
Arg Ser

His Asp

His Leu

Thr Ala
120
Val Tyr
135

Gln Asn

150

Val Phe

165

Gln

Thr Tyr

acgtactgtt
tacacggtgt
aggtctcttt
gggttcatgg
ttggegttcee
aatgtgagtc
cagaacgcca
catcaggtcg
tggttggttt
cgagtctttce
acatcagctg

geegeacgge

Tle
10
Ala

His Phe
Val
25
Gly

Asp

Asn Phe

Cys Leu Thr
Cys
75

Gly

Leu Trp

Glu Leu

90
Thr Ser Val
105

Gln Phe His

Val Asp Ile

Ala Thr Leu
155
Gln His

170

49

tttggtttce
gtccaccttg
ggtgcaggat
ttccgeetgg
tgtccttcag
aagtttatgt
ccttgecteg
acggcggcaa
taaatgtttc
agacatcaag
ccttaggcat
gatag 765

Leu Cys Cys
Ala
30

Glu

Ser Asn

Phe
45
Gln

Ser
Arg Ala
60
Arg

Ile Gly

Phe Met Val

Tyr Ala

110
Glu Ile
125

His

Pro

Lys Gln

140

Pro Arg His

Gln Val Asp

actggttagg
cctcaccegg
agggcatgac
cctcteccage
ctacacggcc
tgacatcaag
ccatgacaac
ttggtttcac
gtggtttcte
accaacacca

ggcgactcgt

Ser Phe
15
Thr Tyr

Leu Thr

Ala Ala

His Asp
80
Pro Pro
95
Leu Ala

Phe Gly

Phe Ile

Asn
160
Gly

Asp

Gly
175

120
180
240
300
360
420
480
540
600
660
720
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Asn Trp Phe

Val Leu Asn
195
Ser Val Arg
210
Ala Leu Leu
225
Pro Leu Arg

<210> 32
211> 537
<212> DNA

<213> J&H:=HE AR

<400> 32
atggctgcecge
ttcgectgea
gcagcaagct
gaggcgattc
atcacagcca
tcttgeecttt
gtgtcaggca
tttacccaac
accatgaggt
<210> 33
211> 178
<212> PRT

<213> J&H:=HE AR

<400> 33

His
180
Val
Val

Ser

Leu Glu

Ser Trp

Phe Gln

Ser Lys

Trp Leu

Phe Leu
200
Thr Ser
215

Thr Ser

230

Arg
245

ccettetttt
agccatgttt
ttgttgtect
gcaaaagctc
atgtgacaga
tctatgctte
tcgtggetgt
gctecttggt
gggcaaccgt

Phe Ala

,J»/\/
é/TIZI

,J»/\/
é/TIZI

Lys Ala

L7 25

cctettggtt
cagttcgagt
ccaagacatc
tcagtgccege
tgagaattat
tgagatgagt
gtgtgtcaac
ggtcgaccat
tttagcectgt

L7 25

Arg Pro Phe
185
Arg Arg Ser

Arg Pro Thr

Ala Ala Leu

235

Leu Ser Ala
250

ggttttaaat
ctttcagaca
agctgcectta
acggcgatag
ttacattctt
gaaaagggat
tttaccagct
gtgcggetge
ctttttgcca

Met Ala Ala Pro Leu Leu Phe Leu Leu Val Gly

1

5

10

Val Ser Gln Ala Phe Ala Cys Lys Pro Cys Phe

Asp Ile Lys
35
Asp Ile Ser
50
Lys Ser Ser
65

20
Thr

Cys

Gln

40

95

25

Asn Thr Thr Ala Ala Ala Ser

Leu Arg His Gly Asp Ser Ser

Cys Arg Thr Ala Ile Gly Thr
70

75

50

Phe Ser
190
Ala Ser
205

Pro

Ser

Pro

Pro Gln
220
Gly

Met Ala

Ala Arg Arg

gtttcgtggt
tcaagaccaa
ggcatggega
ggacacccgt
ctgatctcct
tcaaggtggt
acgtccaaca
ttcatttcat
ttctgttgge

Phe Lys Cys

Ser Ser
30

Val Val

45

Glu Ala

Ser

Phe

Ser
60

Pro Val Tyr

Trp Leu

His Val

Gln Gln

Thr Arg
240

ttctcaggceg
caccaccgca
ctcgtectet
gtacatcacc
catgctttcet
atttggcaat
tgtcaaggag
gacacctgag
aatttga 537

Phe
15
Leu Ser

Val

Leu Gln

Ile Arg

Ile Thr

80

120
180
240
300
360
420
480
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ITle Thr Ala

Leu Met Leu

Gly Phe Lys
115
Val Asn Phe
130
Ser Leu Val
145
Thr Met Arg
Ala Tle
<210> 34
<211> 603

<212> DNA

<213> X A= HE FIRER

<400> 34
atgttgggga
gtgcecgttet
ttgatttata
gattgggcag
gccectcacca
ttttatcacg
atttgcttceg
tataccaact
atagagaaaa
cttgatggtt
tag 603
<210> 35
211> 200
<212> PRT

<213> X A= HE FIRER

<400> 35

Val
85

Ser

Asn

Ser
100
Val Val

Thr Ser

Val Asp

Thr

Cys

Phe

Tyr

His

Asp Glu

Leu Phe
Gly Asn
120
Val Gln
135

Val Arg

150

Trp
165

aatgcttgac
gttttgcetge
acttgacgct
tggagacttt
ccagccattt
ggcggtatgt
tcattaggtt
ttcttctgga

ggggtaaagt
ccgtggcaac

Ala Thr

,J»/\/
é/TIZI

,J»/\/
é/TIZI

Val Leu

L7 25

cgegggetgt
gctcgtcaac
atgtgagctg
tgtcatcttt
ccttgacaca
cttgagtagc
tgcgaagaac
cactaagggc
tgaggtcgaa

ccectttaacce

L7 25

Tyr Leu
90
Ala Ser

Asn

Tyr
105
Val

Ser Gly

His Val Lys
Leu His
155

Leu

Leu
Ala Cys
170

tgctcgegat
gccaacagcea
aatggcacag
ccegtgttga
gtcggtetgg
atctacgcgg
tgcatgtcct
agactctatc
ggtcatctga
agagtttcag

Met Leu Gly Lys Cys Leu Thr Ala Gly Cys Cys

1

5

10

Leu Trp Cys Ile Val Pro Phe Cys Phe Ala Ala

20

25

Ser Asn Ser Ser Ser His Leu Gln Leu Ile Tyr

51

His Ser Ser

Glu Met Ser
110
Ile Val Ala

125
Glu Phe
140

Phe

Thr

Met Thr

Phe Ala Ile

tgetttettt
acagcagctc
attggctgge
ctcacattgt
tcactgtgtc
tctgtgeect
ggcgctacte
gttggeggte
tcgacctcaa

cggaacaatg

Ser Arg Leu

Leu Val Asn
30
Asn Leu Thr

Asp Leu
95
Glu Lys

Val Cys

Gln Arg
Glu
160
Leu Leu
175

Pro

gtggtgtatce
ccatttacag
taacaaattt
ctcctatggt
taccgceggg
ggctgegttg
atgtaccaga
gcecegteate
aagagttgtg
gggtcgtecet

Leu Ser
15
Ala Asn

Leu Cys

120
180
240
300
360
420
480
540
600
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35

Glu Leu Asn
50

Glu Thr

65

Ala

Phe

Leu Thr

Ser Thr Ala

Ala Val Cys

115
Asn Cys
130

Leu

Lys
Leu Asp
145
Ile

Glu Lys

Lys Arg Val

Ala Glu
195
<210> 36
211> 525
<212> DNA

Ser

<213> X A= HE FIREA

<400> 36
atggggtegt
gcgttttcta
ctgctagggce
acattcgcgce
ctcctttggg
ttgtgettge
ggctttcate
actacggtca
gctgttaaac
210> 37
211> 174
<212> PRT

<213> X A= HE FIREA

Gly Thr

Val Ile

Thr Ser
85

Gly Phe
100
Ala Leu

Met Ser

Thr Lys

Asp
Phe
70

His
Tyr
Ala

Trp

Gly

40
Trp Leu
55
Pro Val

Phe Leu

His Gly

Ala Leu
120
Arg Tyr
135

Arg Leu

150

Gly
165
Leu

Arg

Val
180

Gln Trp

ccttagacga
ttacctacac
ttctgcacct
actttcagag
gggtgtactc
taggccgcaa
cgattgcgge
acggcacatt

agggagtggt

Lys

Asp

Gly

,J»/\/
é/TIZI

,J»/\/
é/TIZI

Val Glu

Gly

Ser

Pro
200

Arg

L7 25

cttctgccat
gccagtgatg
tttgattttt
cacaaataag
agccatagaa
gtacattctg
aaatgataac

ggtgceeggg
aaaccttgtce

L7 25

Ala Asn Lys

Thr His
75
Val

Leu

Thr
90
Tyr

Asp

Arg Val

105
Ile

Cys Phe

Ser Cys Thr

Tyr Arg
155

Val Glu Gly
170

Val Ala

185

Thr

gatagcacgg
atatatgccc
ctgaattgtg
gtcgcgetca
acctggaaat
gceectgecee
cacgcatttg
ttgaaaagcc

aaatatgcca

52

45
Phe Asp
60

Ile

Trp

Val Ser

Gly Leu Val

Ser
110
Arg

Leu Ser

Val Ile
125
Arg Tyr Thr
140
Arg

Ser Pro

His Leu Ile
Thr

190

Pro Leu

ctccacaaaa
taaaggtaag
ctttcacctt
ctatgggagc
tcatcaccte
accacgttga
tcgtccggeg
tcgtgttggg
aataa 525

Ala Val
Gly
80
Val

Tyr

Thr
95
Ile Tyr

Phe Ala

Asn Phe

Val Ile
160
Asp Leu
175

Arg Val

ggtgettttg
tcgeggecega
cgggtacatg
agtagttgca
cagatgccgt
aagtgccgca
tcceggetece

tggcagaaaa

120
180
240
300
360
420
480
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<400> 37
Met Gly Ser
1
Lys

Val Leu

Ala Lys
35

Leu

Leu
ITle Phe
50
Phe Gln
65

Leu

Ser

Leu Trp

Ser Arg Cys

Ala His His
115
Asn His
130

Thr

Asp

Gly
145
Ala

Leu

Val Lys
<210> 38
211> 372
<212> DNA

213> FEHAHEFNRERR 2251

<400> 38

atgccaaata
cagctgtgece
ccgggaaaga
gatgacgtca
actgccttta
actgtggagt
ccctcagcecat
<210> 39

211> 123

<212> PRT

<213> JEHHE AR 22 A 1IE

Ser Leu Asp Asp Phe

Leu Ala Phe Ser Ile

20
Val Gly Arg
40

Thr

Ser Arg

Ala Phe
55
Val

Asn Cys

Thr Lys Ala

70
Tyr

Asn

Val
85
Leu

Gly Ser Ala

Arg Cys Leu Leu

100
Val Glu Ala Ala
120

Arg

Ser

Ala Val Val
135

Leu

Phe
Val Gly
150
Val

Pro Lys

Gln Gly Val

165

Asn

L7 25

acaacggcaa gcagcagaag
agatgctggg taagatcatc
aaaataagaa gaaaaacccg
gacatcactt tacccctagt
atcaaggcgce tggaacttgt
ttagtttgce gacgcatcat
ga 372

T

His
10
Tyr

Cys Asp

Thr
25
Leu

Thr

Leu Gly

Phe Gly Tyr

Thr Met
75
Thr

Leu
Ile Glu
90
Gly Arg
105

Gly

Lys

Phe His

Arg Pro Gly
Val
155

Lys

Ser Leu

Val
170

Leu

aaaaagaagg
gceccagcaaa
gagaagcccce
gagcggcaat
accctgtcag

actgtgcgece

53

Ser Thr Ala

Val Met
30
His

Pro

Leu
45
Thr

Leu
Met Phe
60
Gly

Ala Val

Trp Lys Phe

Ile Leu
110

Ala

Tyr

Tle
125
Thr

Pro
Ser Thr
140
Leu

Gly Gly

Tyr Ala Lys

gggatggcca
accagtccag
attttcctct
tgtgtctgte
attcagggag
tgatccgegt

Pro Gln
15
Ile Tyr

Leu Leu

Ala His

Val Ala
80
Ile Thr
95
Ala Pro

Ala Asn

Val

Asn

Lys
160

Arg

gccagtcaat
aggcaaggga
agcgactgaa
gtcaatccag
gataagttac

cacagcatca

60

120
180
240
300
360
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<400> 39
Met Pro Asn Asn Asn Gly Lys Gln Gln Lys Lys Lys Lys Gly Asp Gly
1 5 10 15
Gln Pro Val Asn Gln Leu Cys Gln Met Leu Gly Lys Ile Ile Ala Gln
20 25 30
Gln Asn Gln Ser Arg Gly Lys Gly Pro Gly Lys Lys Asn Lys Lys Lys
35 40 45
Asn Pro Glu Lys Pro His Phe Pro Leu Ala Thr Glu Asp Asp Val Arg
50 55 60
His His Phe Thr Pro Ser Glu Arg Gln Leu Cys Leu Ser Ser Ile Gln
65 70 75 80
Thr Ala Phe Asn Gln Gly Ala Gly Thr Cys Thr Leu Ser Asp Ser Gly
85 90 95
Arg Tle Ser Tyr Thr Val Glu Phe Ser Leu Pro Thr His His Thr Val
100 105 110
Arg Leu Ile Arg Val Thr Ala Ser Pro Ser Ala
115 120
<210> 40
211> 156
<212> DNA
213> A FE RN 455 75
<400> 40
atgttcaagt atgttgggga aatgcttgac cgecgggetgt tgetcgegat tgetttettt 60
gtggtgtatc gtgcecgttet gttttgetge getecgtcaac gecaacagea acagcecagete 120
ccatttacag ttgatttaca acttgacgct atgtga 156
<210> 41
211> 51
<212> PRT
213> G AFE RN 455 75
<400> 41
Met Phe Lys Tyr Val Gly Glu Met Leu Asp Arg Gly Leu Leu Leu Ala
1 5 10 15
Ile Ala Phe Phe Val Val Tyr Arg Ala Val Leu Phe Cys Cys Ala Arg
20 25 30
Gln Arg GIn Gln Gln Gln Gln Leu Pro Phe Thr Val Asp Leu Gln Leu
35 40 45
Asp Ala Met
50
<210> 42

54
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211> 222
<212> DNA
213> FELEFH RN S5 -A 1 975 7
<400> 42
atgggggcta tgcaaagcct ttttgacaaa attggccaac tttttgtgga tgctttcacg 60
gaatttttgg tgtccattgt tgatatcatc atatttttgg ccattttgtt tggcttcacc 120
atcgccggtt ggetggtggt cttttgecate agattggttt getcecgeggt actcecgtgeg 180
cgeectacca ttcaccctga gcaattacag aagatcctat ga 222
<210> 43
211> 73
<212> PRT
213> FELEFH RN S5 -4 1 975 7
<400> 43
Met Gly Ala Met Gln Ser Leu Phe Asp Lys Ile Gly Gln Leu Phe Val
1 5 10 15
Asp Ala Phe Thr Glu Phe Leu Val Ser Ile Val Asp Ile Ile Ile Phe
20 25 30
Leu Ala Ile Leu Phe Gly Phe Thr Ile Ala Gly Trp Leu Val Val Phe
35 40 45
Cys Ile Arg Leu Val Cys Ser Ala Val Leu Arg Ala Arg Pro Thr Ile
50 55 60
His Pro Glu Gln Leu Gln Lys Ile Leu
65 70

55
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