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DESCRIPTION

BACKGROUND OF THE INVENTION

TECHNICAL FIELD

[0001] The present invention belongs to the field of animal health.

[0002] In a first consideration, the disclosure relates to a new PRRS virus variant. The
disclosure also relates to the use of such PRRS virus to study Porcine Reproductive and
Respiratory Syndrome (PRRS), a viral disease affecting swine, and in the development of
vaccines, therapeutics and diagnostics for the prophylaxis, treatment and diagnosis of PRRS.

[0003] In a second consideration, the invention relates to a nucleic acid sequence which
comprises the genome of an infectious genotype | (EU) PRRS virus clone. The invention also
relates to the use of the nucleic acid sequence of the infectious genotype | PRRS virus clone to
produce attenuated live viruses useful for preventing or treating Porcine Reproductive and
Respiratory Syndrome (PRRS) in swine and in the development of vaccines, therapeutics and
diagnostics for the prophylaxis, treatment and diagnosis of PRRS.

[0004] Combining said both considerations, furthermore novel PRRS viruses with improved
properties are provided under a third consideration of the disclosure.

BACKGROUND INFORMATION

[0005] Porcine reproductive and respiratory syndrome virus (PRRSV) is a member of the virus
family Arteriviridae and belongs, together with the Coronaviridae, to the virus order Nidovirales.
PRRSV is an enveloped virus with a single-stranded, positive-sense RNA genome of about 15
kilobases comprising nine open reading frames (ORFs), namely ORF1a, ORF1ab, ORF2a,
ORF 2ab, and ORFs 3 through ORF7. ORFs 1a and 1ab encode large polyproteins that are
processed into the viral nonstructural proteins (nsp) by auto- and transcleavages of viral
proteases nsp1, nsp2, and nsp4 (Snijder and Meulenberg, 1998). ORF4 encodes a minor
glycoprotein (GP4) which is, next to a major glycoprotein (GP5) and two other minor
glycoproteins (GP2a and GP3), found in the viral envelope, wherein all of said glycoproteins
are important for infectious virus production.

[0006] PRRSV is considered one of the economically most important infectious agents in pigs
causing late-term reproductive failure in sows and respiratory disease in growing pigs. Often,
PRRSV infection is complicated by secondary bacterial infections being attributed to the
immunosuppressive nature of the virus. Also, PRRSV viremia lasts for weeks, and virus then
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still can be detected in lymphoid organs for several months, demonstrating difficulties or failure
of the host's immune response to clear the virus (Allende et al., 2000).

[0007] There are two distinct viral PRRSV genotypes causing similar clinical symptoms that
diverge by about 40 % on nucleotide sequence level, genotype | (EU) and genotype Il (US).
The North American (US) prototype strain is VR-2332, while the European (EU) prototype
strain is Lelystad virus.

[0008] However, in a first consideration, as PRRS virus strains have a high biological diversity
and evolve rapidly on individual farms (Badaoui et al. BMC Veterinary Research 2013, 9:58),
new PRRSV isolates are needed for a better understanding of PRRS, for reproducing said
disease in its different forms, for comparative tests, and as platform for the development of
new vaccines, medications and diagnostics for the prophylaxis, treatment and diagnosis of
PRRS.

[0009] In a second consideration, a growing number of infectious cDNA clones of the PRRS
virus are becoming available to the scientific community, most of which are based on the US
type of the virus. For the EU type, however, only few clones are available. Thus, there is a
strong need for new infectious cDNA clones of European (genotype I) PRRS virus, for a better
understanding of PRRS, for comparative tests, as platform for the development of new
vaccines, medications and diagnostics for the prophylaxis, treatment and diagnosis of PRRS,
wherein the use of the cDNA clone results in a high yield of virus production. Thus, for
experimental convenience in the PRRS vaccine research an infectious cDNA clone would be
needed enabling the production of genotype | PRRS virus in high amounts.

DESCRIPTION OF THE INVENTION

[0010] The invention is defined by the claims and any other aspects, considerations,
configurations or embodiments set forth herein not falling within the scope of the claims are for
information only.

[0011] Any references in the description to methods of treatment refer to the compounds,
pharmaceutical compositions, and medicaments of the present invention for use in a method
for treatment of the human (or animal) body by therapy (or for diagnosis).

[0012] According to a first aspect, the invention relates to a genotype | Porcine Reproductive
and Respiratory Syndrome (PRRS) virus whose genome is encoded by a nucleic acid molecule
comprising a sequence selected from the group consisting of: SEQ ID NOS: 49, 56, 57, and
58.

[0013] According to a further aspect, the invention relates to a vaccine comprising a virus, the
virus being a genotype | Porcine Reproductive and Respiratory Syndrome (PRRS) virus whose
genome is encoded by a nucleic acid molecule comprising a sequence selected from the group
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consisting of: SEQ ID NOS: 49, 56, 57, and 58, the vaccine comprising the virus optionally
further comprising a pharmaceutically acceptable excipient, preferably selected from the group
consisting of: a solvent, a dispersion media, an adjuvant, a stabilizing agent, a diluent, a
preservative, an antibacterial agent, an antifungal agent, an isotonic agent, and an adsorption
delaying agent.

[0014] According to a further aspect, the invention relates to a nucleic acid molecule, which
encodes a virus, the virus being a genotype | Porcine Reproductive and Respiratory Syndrome
(PRRS) virus whose genome is encoded by a nucleic acid molecule comprising a sequence
selected from the group consisting of: SEQ ID NOS: 49, 56, 57, and 58.

[0015] According to one embodiment, the nucleic acid molecule is a DNA molecule.

[0016] According to a further aspect, the invention relates to a DNA construct comprising the
above described DNA molecule.

[0017] According to a further aspect, the invention relates to a RNA transcript of the above
described DNA construct.

[0018] According to a further aspect, the invention relates to a cell comprising the DNA
construct as described above or the RNA transcript as described above.

[0019] According to a further aspect, the invention relates to a nucleic acid molecule, wherein
the nucleic acid molecule encodes a virus, the virus being a genotype | Porcine Reproductive
and Respiratory Syndrome (PRRS) virus whose genome is encoded by a nucleic acid molecule
comprising a sequence selected from the group consisting of: SEQ ID NOS: 49, 56, 57, and
58, and/or wherein the nucleic acid molecule is a DNA molecule, the nucleic acid molecule
being suspended in a suitable amount of a pharmaceutically acceptable diluent or excipient.

1. Further consideration of the present disclosure which is not part of the present
invention

[0020] According to a first consideration, which is detailed in this section, the isolation of a new
PRRS virus is described, which is surprisingly capable to induce severe clinical signs in boars.
Closer analyses of this PRRS virus variant revealed a significant deletion within the ORF4 gene
of said virus.

[0021] In one aspect, the disclosure thus relates to a Porcine Reproductive and Respiratory
Syndrome (PRRS) virus, wherein said virus is selected from the group consisting of the
following (a), (b), (c), (d), (e), and (f):

1. (a) a PRRS virus comprising an ORF4 protein which comprises an amino acid sequence
selected from the group consisting of SEQ ID NOs: 1-12;
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2. (b) a PRRS virus, preferably a genotype | PRRS virus, comprising an ORF4 protein
having a deletion of 9, 10, 11 or more amino acid residues in the region located between
the first two predicted N-terminal B-sheets, as compared to the ORF4 protein of a wild
type genotype | PRRS virus;

3. (c) a genotype Il PRRS virus, comprising an ORF4 protein having a deletion of 5, 6, 7 or
more amino acid residues in the region between the first two predicted N-terminal B-
sheets, as compared to a wild type genotype Il PRRS virus;

4. (d) a PRRS virus, preferably a genotype | PRRS virus, comprising an ORF4 protein
having a deletion of 9, 10, 11 or more amino acid residues between amino acid positions
50 to 71, wherein the numbering of the amino acid positions refers to the amino acid
sequence of ORF4 protein of the Lelystad virus;

5. (e) a genotype Il PRRS virus, comprising an ORF4 protein having a deletion of 5, 6, 7 or
more amino acid residues between amino acid positions 50 to 67, wherein the
numbering of the amino acid positions refers to the amino acid sequence of ORF4
protein of the PRRS virus VR2332;

6. (f) a combination of any of (a), (b), (¢), (d), and (e);

and, in a further aspect, the disclosure relates, respectively, to a Porcine Reproductive and
Respiratory Syndrome (PRRS) virus selected from the group consisting of the following A), B),
C), D), E), and F):

1. A) a PRRS virus whose genome comprises a nucleic acid molecule which encodes an
ORF4 protein comprising an amino acid sequence selected from the group consisting of
SEQ ID NO: 1-12;

2. B) a PRRS virus, preferably a genotype | PRRS virus, whose genome comprises a
nucleic acid molecule which encodes an ORF4 protein having a deletion of 9, 10, 11 or
more amino acid residues in the region located between the first two predicted N-
terminal B-sheets, as compared to the ORF4 protein of a wild type genotype | PRRS
virus;

3. C) a genotype Il PRRS virus whose genome comprises a nucleic acid molecule which
encodes an ORF4 protein having a deletion of 5, 6, 7 or more amino acid residues in the
region between the first two predicted N-terminal B-sheets, as compared to a wild type
genotype |l PRRS virus;

4. D) a PRRS virus, preferably a genotype | PRRS virus, whose genome comprises a
nucleic acid molecule which encodes an ORF4 protein having a deletion of 9, 10, 11 or
more amino acid residues between amino acid positions 50 to 71, wherein the
numbering of the amino acid positions refers to the amino acid sequence of ORF4
protein of the Lelystad virus;

5. E) a genotype Il PRRS virus whose genome comprises a nucleic acid molecule which
encodes an ORF4 protein having a deletion of 5, 6, 7 or more amino acid residues
between amino acid positions 50 to 67, wherein the numbering of the amino acid
positions refers to the amino acid sequence of ORF4 protein of the PRRS virus VR2332;

6. F) a combination of any of A), B), C), D), and E).



DK/EP 3591042 T5

[0022] Preferably, said PRRS virus, which is also termed "PRRS virus of the present
disclosure" hereinafter, is an isolated PRRS virus.

[0023] Within the context of the invention, it is in particular understood that the phrase "amino
acid residues in the region" is equivalent to the phrase "amino acid residues located in the
region" and, respectively, it is particularly understood that the term "amino acid residues
between amino acid positions” is interchangeable with the term "amino acid residues located in
the region between amino acid positions”.

[0024] It is further understood that the terms "genotype I" and "genotype II" are equivalent to
the terms "genotype 1" and "genotype 2" or to the terms "type 1" and "type 2", as frequently
used in the literature in the context of PRRSV.

[0025] According to the disclosed aspect ((a)), the PRRS virus is thus a PRRS virus comprising
an ORF4 protein which comprises an amino acid sequence selected from the group consisting
of SEQ ID NOs: 1-12, wherein said ORF4 protein preferably comprises an amino acid
sequence selected from the group consisting of SEQ ID NO: 13-24, and wherein said ORF4
protein in an exemplary non-limiting embodiment comprises the amino acid sequence of SEQ
ID NO: 31.

[0026] Respectively, according to the disclosed aspect ((A)), the PRRS virus is a PRRS virus
whose genome comprises a nucleic acid molecule which encodes an ORF4 protein comprising
an amino acid sequence selected from the group consisting of SEQ ID NOs: 1-12, wherein said
ORF4 protein preferably comprises an amino acid sequence selected from the group
consisting of SEQ ID NO: 13-24, and wherein said ORF4 protein in an exemplary non-limiting
embodiment comprises the amino acid sequence of SEQ ID NO: 31.

[0027] According to the other disclosed aspect ((b)), the PRRS virus is a PRRS virus, in
particular a genotype | PRRS virus, comprising an ORF4 protein having a deletion of 9, 10, 11
or more amino acid residues in the region between the first two predicted N-terminal B-sheets,
as compared to the ORF4 protein of a wild type genotype | PRRS virus, wherein said first two
predicted N-terminal B-sheets are preferably the two amino acid sequences set forth in SEQ 1D
NO:25 and SEQ ID NO:26, or are preferably the two amino acid sequences set forth in SEQ ID
NO:29 and SEQ ID NO:30, and wherein in an exemplary non-limiting embodiment said ORF4
protein comprises the amino acid sequence of SEQ ID NO:32.

[0028] Respectively, according to the other disclosed aspect ((B)), the PRRS virus is a PRRS
virus, in particular a genotype | PRRS virus, whose genome comprises a nucleic acid molecule
which encodes an ORF4 protein having a deletion of 9, 10, 11 or more amino acid residues in
the region between the first two predicted N-terminal B-sheets, as compared to the ORF4
protein of a wild type genotype | PRRS virus, wherein said first two predicted N-terminal B-
sheets are preferably the two amino acid sequences set forth in SEQ ID NO:25 and SEQ ID
NO:26, or are preferably the two amino acid sequences set forth in SEQ ID NO:29 and SEQ ID
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NO:30, and wherein in an exemplary non-limiting embodiment said ORF4 protein comprises
the amino acid sequence of SEQ ID NO:32.

[0029] As described herein, for purposes of comparison, the wild type genotype | PRRS virus
is preferably the prototype genotype | Lelystad virus. The genome of the Lelystad virus is
encoded by the nucleic acid sequence of SEQ ID NO:41.

[0030] According to the other disclosed aspect ((c)), the PRRS virus is a genotype || PRRS
virus, comprising an ORF4 protein having a deletion of 5, 6, 7 or more amino acid residues in
the region between the first two predicted N-terminal p-sheets, as compared to a wild type
genotype Il PRRS virus, wherein the first two predicted N-terminal p-sheets are preferably the
two amino acid sequences set forth in SEQ ID NO: 27 and SEQ ID NO: 28, and wherein said
ORF4 protein in an exemplary non-limiting example comprises the amino acid sequence of
SEQ ID NO:33.

[0031] Respectively, according to the other disclosed aspect ((C)), the PRRS virus is a
genotype Il PRRS virus whose genome comprises a nucleic acid molecule which encodes an
ORF4 protein having a deletion of 5, 6, 7 or more amino acid residues in the region between
the first two predicted N-terminal B-sheets, as compared to a wild type genotype Il PRRS virus,
wherein the first two predicted N-terminal B-sheets are preferably the two amino acid
sequences set forth in SEQ ID NO: 27 and SEQ ID NO: 28, and wherein said ORF4 protein in
an exemplary non-limiting example comprises the amino acid sequence of SEQ |ID NO:33.

[0032] As mentioned herein, for purposes of comparison, the wild type genotype Il PRRS virus
is preferably the prototype genotype Il virus VR2332. The genome of the virus VR2332 is
encoded by the nucleic acid sequence of SEQ ID NO:42.

[0033] In the context of the invention, a deletion of amino acid residues is preferably a deletion
of consecutive amino acid residues. Thus, for example, a deletion of 9, 10, 11 or more amino
acid residues, as described herein, is preferably a deletion of 9, 10, 11 or more consecutive
amino acid residues and, respectively, a deletion of 5, 6, 7 or more amino acid residues, as
described herein, is preferably a deletion of 5, 6, 7 or more consecutive amino acid residues.

[0034] According to the other disclosed aspect ((d)), the PRRS virus is a PRRS virus,
preferably a genotype | PRRS virus, comprising an ORF4 protein having a deletion of 9, 10, 11
or more amino acid residues, or preferably a deletion of 11, 12, 13, 14, 15, 16, or 17 amino
acid residues, between amino acid positions 50 to 71, wherein the numbering of the amino
acid positions refers to the amino acid sequence of ORF4 protein of the Lelystad virus, and
wherein in a non-limiting exemplary embodiment an ORF4 protein having a deletion of 11
amino acid residues between amino acid positions 50 to 71 is an ORF4 protein which
comprises the amino acid sequence of SEQ ID NO:34.

[0035] Respectively, according to the other disclosed aspect ((D)), the PRRS virus is a PRRS
virus, preferably a genotype | PRRS virus, whose genome comprises a nucleic acid molecule



DK/EP 3591042 T5

which encodes an ORF4 protein having a deletion of 9, 10, 11 or more amino acid residues, or
preferably a deletion of 11, 12, 13, 14, 15, 16, or 17 amino acid residues, between amino acid
positions 50 to 71, wherein the numbering of the amino acid positions refers to the amino acid
sequence of ORF4 protein of the Lelystad virus, and wherein in a non-limiting exemplary
embodiment an ORF4 protein having a deletion of 11 amino acid residues between amino acid
positions 50 to 71 is an ORF4 protein which comprises the amino acid sequence of SEQ ID
NO:34.

[0036] As described herein, the numbering of amino acid positions relating to the Lelystad
virus refers to the amino acid sequence of full length ORF4 protein of the Lelystad virus.
Hence, the numbering of the amino positions as mentioned in this context is with reference to
the ORF4 protein of the Lelystad protein having 183 amino acid residues, including a
methionine residue at the (N-terminal) amino acid position 1.

[0037] Thus, the phrase "wherein the numbering of the amino acid positions refers to the
amino acid sequence of ORF4 protein of the Lelystad virus", as used in the context of the
present disclosure, relates to the sequence of ORF4 protein as set forth in SEQ 1D NO:43.

[0038] According to the other disclosed aspect ((e)), the PRRS virus is a genotype || PRRS
virus, comprising an ORF4 protein having a deletion of 5, 6, 7 or more amino acid residues, or
preferably a deletion of 8, 9, 10, 11 or more amino acid residues, between amino acid positions
50 to 67, wherein the numbering of the amino acid positions refers to the amino acid sequence
of ORF4 protein of the PRRS virus VR2332, and wherein in a non-limiting exemplary
embodiment an ORF4 protein having a deletion of 7 amino acid residues between amino acid
positions 50 to 67 is an ORF4 protein which comprises the amino acid sequence of SEQ ID
NO:35.

[0039] Respectively, according to the other disclosed aspect ((E)), the PRRS virus is a
genotype Il PRRS virus whose genome comprises a nucleic acid molecule which encodes an
ORF4 protein having a deletion of 5, 6, 7 or more amino acid residues, or preferably a deletion
of 8, 9, 10, 11 or more amino acid residues, between amino acid positions 50 to 67, wherein
the numbering of the amino acid positions refers to the amino acid sequence of ORF4 protein
of the PRRS virus VR2332, and wherein in a non-limiting exemplary embodiment an ORF4
protein having a deletion of 7 amino acid residues between amino acid positions 50 to 67 is an
ORF4 protein which comprises the amino acid sequence of SEQ ID NO:35.

[0040] As described herein, the numbering of amino acid positions relating to the PRRS virus
VR2332 refers to the amino acid sequence of full length ORF4 protein of the PRRS virus
VR2332. Hence, the numbering of the amino positions as mentioned in this context is with
reference to the ORF4 protein of the VR2332 virus having 178 amino acid residues, including a
methionine residue at the (N-terminal) amino acid position 1.

[0041] Thus, the phrase "wherein the numbering of the amino acid positions refers to the
amino acid sequence of ORF4 protein of the PRRS virus VR2332 having 178 amino acid
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residues, as used in the context of the present disclosure, relates to the sequence of ORF4
protein as set forth in SEQ ID NO:44.

[0042] According to the other disclosed aspect ((f)), the PRRS virus is a combination of any of
the aspects (a), (b), (c), (d), and (e), as described herein, preferably a combination of any of
the aspects (a), (b), and (d) or a combination of any of the aspects (a), (c), and (e). Within this
context it is in particular understood that the phrase "combination of any of (a), (b), (¢), (d), and
(e)" and "combination of any of the aspects (a), (b), (c), (d), and (e)", respectively, means a
PRRS virus having a combination of the features of any PRRS viruses of (a), (b), (¢), (d), and
(e), as described herein, wherein a combination of the features of any of the PRRS viruses of
the aspects (a), (b) and/or (c) or a combination of the features of any of the PRRS viruses of
the aspects (a), (c), and (e) is in particular preferred.

[0043] Respectively, according to the other disclosed aspect ((F)), the PRRS virus is a
combination of any of the aspects (A), (B), (C), (D), and (E), as described herein, preferably a
combination of any of the aspects (A), (B), and (D) or a combination of any of the aspects (A),
(C), and (E). Within this context it is in particular understood that the phrase "combination of
any of (A), (B), (C), (D), and (E)" and "combination of any of the aspects (A), (B), (C), (D), and
(E)", respectively, means a PRRS virus having a combination of the features of any PRRS
viruses of (A), (B), (C), (D), and (E), as described herein, wherein a combination of the
features of any of the PRRS viruses of the aspects (A), (B) and/or (D) or a combination of the
features of any of the PRRS viruses of the aspects (A), (C), and (E) is in particular preferred.

[0044] The PRRS virus of the disclosure preferably comprises

« an ORF4 protein which comprises or consists of an amino acid sequence having a least
84.5% preferably at least 90%, more preferably at least 95%, still more preferably at
least 97%, and in particular preferably at least 99% sequence identity with the amino
acid sequence of SEQ ID NO:36, or

e an ORF4 protein which comprises or consists of an amino acid sequence encoded by a
nucleic acid sequence having a least 83.5% preferably at least 90%, more preferably at
least 95%, still more preferably at least 97%, and in particular preferably at least 99%
sequence identity with the nucleic acid sequence of SEQ ID NO:37, wherein said PRRS
virus is preferably a genotype | PRRS virus,

and wherein said PRRS virus is in particular a genotype | PRRS virus.

[0045] As used herein, it is in particular understood that the term "sequence identity with the
amino acid sequence of SEQ ID NO: 36" is equivalent to the term " sequence identity with the
amino acid sequence of SEQ ID NO: 36 over the length of SEQ ID NO: 36" or to the term
"sequence identity with the amino acid sequence of SEQ ID NO: 36 over the whole length of
SEQ ID NO: 36", respectively.

[0046] Further, as used herein, it is particularly understood that the term "sequence identity
with the nucleic acid sequence of SEQ ID NO: 37" is equivalent to the term "sequence identity
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with the nucleic acid sequence of SEQ ID NO: 37 over the length of SEQ ID NO: 37" or to the
term "sequence identity with the nucleic acid sequence of SEQ ID NO: 37 over the whole
length of SEQ ID NO: 37", respectively.

[0047] Sequence identity in the context of the first above described consideration is
understood as being based on progressive alignment (Feng, D. F. and Doolittle, R. F. (1987).
Progressive sequence alignment as a prerequisite to correct phylogenetic trees. J. Mol. Evol.,
25(4):351-360). This method is based on combining sequences into alignments, which can in
turn be combined with other sequences or alignments to form larger alignments. The
procedure is repeated until all the input sequences have been joined in a single multiple
alignment. For purposes of the present invention, percent sequence identity is determined with
the software CLC MAIN WORKBENCH 4.1.1 (CLC BIO).

[0048] In one exemplary and non-limiting embodiment the PRRS virus of the present
disclosure is a genotype | PRRS whose genome comprises an RNA molecule encoded by a
nucleic acid molecule having at least 84.5%, preferably at least 90%, more preferably at least
95%, still more preferably at least 97%, and in particular preferably at least 99% sequence
identity with the nucleic acid sequence of SEQ ID NO: 38.

[0049] As used herein, it is in particular understood that the term "sequence identity with the
nucleic acid sequence of SEQ ID NO: 38" is equivalent to the term " sequence identity with the
nucleic acid sequence of SEQ ID NO: 38 over the length of SEQ ID NO: 38" or to the term
"sequence identity with the nucleic acid sequence of SEQ ID NO: 38 over the whole length of
SEQ ID NO: 38", respectively.

[0050] According to another preferred aspect, the PRRS virus of the present disclosure is able
to induce reproductive symptoms in pregnant sows and/or respiratory symptoms in piglets.

[0051] According to further preferred aspect, the PRRS virus of the present disclosure is able
to induce respiratory symptoms in boars.

[0052] Thus, the PRRS virus of the present disclosure is preferably an infectious PRRS virus.

[0053] The term "infectious PRRS virus" according to the invention is particularly understood
as a PRRS virus which infects swine, causing the associated disease, Porcine reproductive and
respiratory syndrome (PRRS).

[0054] Said infection of swine by the PRRS virus of the present disclosure in particular includes
attachment of the virus to a host cell, entry of the virus into the cell, disassembly of the virion,
replication and transcription of the viral genome, expression of viral proteins and assembly and
release of new infectious viral particles.

[0055] In another aspect, the disclosure further relates to a PRRS virus, preferably the PRRS
virus of the present disclosure, genetically modified to contain therein exogenous RNA,
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wherein the exogenous RNA is inserted into the ORF4 gene of said virus, and wherein the
exogenous RNA is preferably inserted

1. a) into the region of the ORF4 gene of said virus encoding the amino acid sequence
selected from the group consisting of SEQ ID NOs: 1-12 or 13-24;

2. b) into the region of the ORF4 gene of said virus encoding the region located between
the first two predicted N-terminal B-sheets, as compared to the ORF4 protein of a wild
type genotype | PRRS virus;

3. ¢) into the region of the ORF4 gene of said virus encoding the region located between
the first two predicted N-terminal B-sheets, as compared to the ORF4 protein of a wild
type genotype Il PRRS virus;

4. d) into the region of the ORF4 gene of said virus encoding the region located between
amino acid positions 50 to 71, wherein the numbering of the amino acid positions refers
to the amino acid sequence of ORF4 protein of the Lelystad virus; or

5. e) into the region of the ORF4 gene of said virus encoding the region located between
amino acid positions 50 to 67, wherein the numbering of the amino acid positions refers
to the amino acid sequence of ORF4 protein of the PRRS virus VR2332.

[0056] As used herein, the term "exogenous RNA" or "exogenous nucleic acid sequence” in
particular refers to a nucleic acid sequence that was introduced into the genome of a PRRS
virus from an external source, such as from a recombinant sequence. Examples of such
external source comprise PRRSV derived sequences as well as non PRRSV derived
sequences. More particular, the introduction of the exogenous nucleic acid sequence results in
a genome or a gene, respectively, having a non-naturally occurring portion. As used herein,
the term "exogenous RNA" thus in particular refers to a nucleotide sequence, which is not
naturally found in the PRRS virus genome. Such non-naturally occurring portion or not
naturally found sequence, respectively, can also be the result of the insertion of one naturally
occurring nucleotide sequence into another naturally occurring nucleotide sequence.

[0057] The exogenous RNA, as described herein, in particular encodes an expression product
selected from the group consisting of an epitope of interest, a biological response modulator, a
growth factor, a recognition sequence, and a fusion protein, and wherein said epitope of
interest is preferably an epitope of interest from an antigen or a veterinary pathogen or toxin.

[0058] In one preferred embodiment of the disclosure, said epitope of interest is a peptide
encoded by the ORF5 gene of PRRS virus, wherein said peptide encoded by the ORF5 gene
of PRRS virus in particular comprises or consists of at least 4 consecutive amino acid residues
of the sequence set forth in SEQ ID NO: 39 or, more particular, said peptide encoded by the
ORF5 gene of PRRS virus comprises or consists of the amino acid sequence of SEQ ID
NO:39.

[0059] In another preferred embodiment of the disclosure, said epitope of interest is the
ectodomain of the ORF4 protein (GP4) of a different PRRS virus strain, wherein said
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ectodomain of GP4 of a different PRRS virus strain in particular comprises or consists of at
least 4 consecutive amino acid residues of the sequence set forth in SEQ ID NO:40 or, more
particular, said ectodomain of GP4 of a different PRRS virus strain comprises or consists of the
amino acid sequence of SEQ ID NO:40.

[0060] The disclosure further provides the PRRS virus being genetically modified to contain
therein exogenous RNA, as described herein, for use as a medicament.

[0061] The present disclosure also provides the PRRS virus described herein for use as a
challenge virus, in particular if said PRRS virus inherently induces a vaccinating effect when
administered to an animal.

[0062] The present disclosure additionally provides the use of the PRRS virus of the present
disclosure as a challenge virus, in particular if said PRRS virus does not induce a vaccinating
effect when administered to an animal.

[0063] The term "animal, as mentioned herein, is in particular directed to swine, more
particular to a pig, preferably a domestic pig.

[0064] Preferably, the PRRS virus is to be administered, or is administered, respectively, via
the intranasal, intramuscular, oral, or intrauterine route to an animal.

[0065] Also, the present disclosure provides the use of the PRRS virus described herein as a
detection marker, preferably for the differentiation between infected and vaccinated animals
(DIVA).

[0066] According to a further aspect, the disclosure also relates to a DNA molecule which
encodes the PRRS virus described herein, wherein said DNA molecule is preferably an isolated
DNA molecule. According to the disclosure said DNA molecule preferably comprises a nucleic
acid molecule having at least 84.5%, preferably at least 90%, more preferably at least 95%, still
more preferably at least 97%, and in particular preferably at least 99% sequence identity with
the nucleic acid sequence of SEQ ID NO: 38.

[0067] Further, a DNA construct comprising the DNA molecule is described herein, wherein
said DNA construct is in particular a DNA vector such as a plasmid. DNA vectors or plasmids
into which the DNA molecule of the present disclosure can be inserted will be recognized by
those of ordinary skill in the art. The DNA construct, as described herein, is preferably an
isolated DNA construct. As used herein, the term "comprising the DNA molecule” is in particular
understood to be equivalent to the term "comprising the sequence of the DNA molecule”.

[0068] Further, the present disclosure provides a RNA transcript of the DNA construct
described herein, wherein said RNA transcript is preferably an isolated RNA transcript.

[0069] The present disclosure also provides a cell transfected with the DNA construct
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described herein, wherein said cell is preferably an isolated cell.

[0070] Further, the present disclosure provides a cell transfected with the RNA transcript
mentioned herein, wherein said cell is preferably an isolated cell.

[0071] The term "cells" or "cell", as mentioned herein, is preferably directed to mammalian
cells, in particular porcine or simian cells, such as MA-104 cells or MARC-145 cells or Vero
cells, more preferably it is understood that the term "cells" or "cell" is directed to the host cells
of PRRS virus, namely to porcine macrophages. Hence, a cell, as mentioned herein, is
preferably selected from the group consisting of porcine cell, simian cell, MA-104 cell, MARC-
145 cell, Vero cell and porcine macrophage.

[0072] In a further aspect, the disclosure provides a method for producing the PRRS virus
described herein, wherein the method comprises the step of transfecting a cell with the DNA
construct described herein and optionally harvesting the virus from the cell and/or the medium.

[0073] In another aspect, the disclosure provides a method for producing the PRRS virus
described herein, wherein the method comprises the step of transfecting a host cell with the
RNA transcript described herein and optionally harvesting the virus from the cell and/or the
medium.

[0074] Production of the nucleic acid/DNA molecules described herein, is within the skill in the
art and can be carried out according to recombinant techniques described, among other
places, in Sambrook et al., 2001, Molecular Cloning, A Laboratory Manual, Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, NY; Ausubel, et al., 2003, Current Protocols In
Molecular Biology, Greene Publishing Associates & Wiley Interscience, NY; Innis et al. (eds),
1995, PCR Strategies, Academic Press, Inc., San Diego; and Erlich (ed), 1994, PCR
Technology, Oxford University Press, New York.

2. Second consideration of the present disclosure which is not part of the present
invention

[0075] According to a second consideration, which is detailed in this section, the disclosure
provides, in one aspect, a nucleic acid molecule which encodes a genotype | PRRS virus and
which is capable of producing live virus when transfected into cells, wherein said molecule
comprises

« a first nucleic acid sequence having at least 95% sequence identity with the nucleic acid
sequence of SEQ ID NO:45,

» a second nucleic acid sequence flanking the 5' end of the first nucleic acid sequence and
having at least 95% sequence identity with the nucleic acid sequence of SEQ ID NO:46,
¢ a third nucleic acid sequence flanking the 3' end of the first nucleic acid sequence and

having at least 95% sequence identity with the nucleic acid sequence of SEQ ID NO:47,
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and
+ a polyadenine nucleotide sequence flanking the 3' end of the third nucleic acid
sequence.

[0076] Preferably,

e said first nucleic acid sequence has at least 96%, preferably at least 97%, more
preferably at least 98%, still more preferably at least 99%, and in particular preferably
100% sequence identity with the nucleic acid sequence of SEQ ID NO:45; and/or

» said second nucleic acid sequence having at least 96%, preferably at least 97%, more
preferably at least 98%, still more preferably at least 99%, and in particular preferably
100% sequence identity with the nucleic acid sequence of SEQ ID NO:46; and/or

» said third nucleic acid sequence having at least 96%, preferably at least 97%, more
preferably at least 98%, still more preferably at least 99%, and in particular preferably
100% sequence identity with the nucleic acid sequence of SEQ ID NO:47; and/or

» said polyadenine nucleotide sequence is composed of n adenine nucleotides, wherein n
is any integer between 1 and 51, and wherein n is preferably 12, 13 or 14.

[0077] The nucleic acid molecule of the present disclosure is preferably a DNA molecule.
Preferably, said nucleic acid molecule is an isolated nucleic acid molecule.

[0078] Within the context of the present invention it is in particular understood that the term
"polyadenine nucleotide sequence” is equivalent to the term "polyadenylic acid sequence" or
"poly (A) tail", respectively. The term "adenine nucleotide(s)", as described herein, is in
particular understood to be equivalent to the term "deoxyadenylate(s)".

[0079] The phrase "nucleotide sequence flanking the 5' end of" as described herein is in
particular equivalent to the phrase "nucleotide sequence covalently linked with the 5' end of"
or, respectively, with the phrase "nucleotide sequence, wherein the 3' terminal nucleotide
thereof is covalently linked with the 5' terminal nucleotide of', and wherein it is particularly
understood that said two terminal nucleotides are linked covalently between the phosphate
group attached to the 5' carbon of the pentose and the 3' carbon atom of the adjacent
pentose.

[0080] The phrase "nucleotide sequence flanking the 3' end of" as described herein is in
particular equivalent to the phrase "nucleotide sequence covalently linked with the 3' end of"
or, respectively, to the phrase "nucleotide sequence, wherein the 5' terminal nucleotide thereof
is covalently linked with the 3' terminal nucleotide of, and wherein it is particularly understood
that said two terminal nucleotides are linked covalently between the 3' carbon atom of the
pentose and the phosphate group attached to the 5' carbon of the adjacent pentose.
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[0081] It is further particularly understood that the phrase "having 100% sequence identity with
the nucleic acid sequence of", as used herein, is equivalent to the phrase "being identical to
the nucleic acid sequence of" or "consisting of the nucleic acid sequence of", respectively.

[0082] In a particular preferred aspect, the nucleic acid molecule of the present invention
comprises a nucleic acid sequence having at least 99% sequence identity with the nucleic acid
sequence of SEQ ID NO:48, or wherein said nucleic acid molecule comprises or consists of a
RNA copy of a nucleic acid sequence having at least 99% sequence identity with the nucleic
acid sequence of SEQ ID NO:48.

[0083] The term "cells" or "cell", as mentioned herein, is preferably directed to mammalian
cells, in particular porcine or simian cells, such as MA-104 cells or MARC-145 cells or Vero
cells, more preferably it is understood that the term "cells" or "cell" is directed to the host cells
of PRRS virus, namely to porcine macrophages. Hence, a cell, as mentioned herein, is
preferably selected from the group consisting of porcine cell, simian cell, MA-104 cell, MARC-
145 cell, Vero cell and porcine macrophage.

[0084] The term "live virus" according to the invention is particularly understood as a PRRS
virus having the ability of infecting an appropriate subject (as opposed to an inactivated (killed)
virus) and/or whose infectivity is similar or identical to a native virus. In particular, a live virus
can infect its native host cells.

[0085] Said infection of host cells by the PRRS virus produced by the nucleic acid molecule of
the present invention in particular includes attachment of the virus to a host cell, entry of the
virus into the cell, disassembly of the virion, replication and transcription of the viral genome,
expression of viral proteins and assembly and release of new infectious viral particles. Said
infection of host cells by the PRRS virus produced by the nucleic acid molecule of the present
invention further preferably includes the transcription of the cDNA sequence, in particular in
BHK cells, to yield a functional RNA molecule, transfection of cultured cells, preferably porcine
cell, simian cell, MA-104 cell, MARC-145 cell, Vero cell and porcine macrophage, with said
RNA molecule, generation of live virions by viral replication in said cultured cells, isolation of
such virions and infection of host cells.

[0086] In particular, the nucleic acid molecule of the present disclosure preferably encodes an
attenuated genotype | PRRS virus or, respectively, the nucleic acid molecule of the present
invention is capable of producing live attenuated virus when transfected into cells.

[0087] More particular the nucleic acid molecule of the present disclosure encodes a genotype
| PRRS virus which is not able to induce a severe Porcine Reproductive and Respiratory
Syndrome (PRRS) in swine or, respectively, the nucleic acid molecule of the present invention
is capable of producing live virus when transfected into cells, wherein said live virus is not able
to induce a severe, wild-type virus-like Porcine Reproductive and Respiratory Syndrome
(PRRS) in swine as caused by virulent field PRRS viruses.
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[0088] In one particular embodiment, the nucleic acid molecule of the present disclosure

encodes a genotype | PRRS virus which is able to reach titers of at least 5x10° to 1x108 tissue
culture infectious dose 50 (TCIDsg) per milliliter (ml) within 24 hours post infection of MA104

cells, wherein said MA104 cells are preferably infected with said virus at an MOI (multiplicity of
infection) of 0.001 to 0.1.

[0089] Particularly, the nucleic acid molecule of the present disclosure encodes a genotype |

PRRS virus which is able to reach titers of 5x10° to 1x107 or more tissue culture infectious
dose 50 (TCID5p) per milliliter (ml) within 48 hours post infection of MA104 cells, wherein said

MA104 cells are preferably infected with said virus at an MOI (multiplicity of infection) of 0.001
to 0.1.

[0090] Thus, the nucleic acid molecule of the present disclosure preferably encodes a
genotype | PRRS virus which is able to

« reach titers of at least 5x10° to 1x108 tissue culture infectious dose 50 (TCIDsp) per
milliliter (ml) within 24 hours and/or

« reach titers of at least 5x10° to 1x107 tissue culture infectious dose 50 (TCIDsg) per

milliliter (ml) within 48 hours post infection of MA104 cells

at an MOI (multiplicity of infection) of 0.001 to 0.1,
in particular at an MOI of 0.001 or 0.01 or 0.1.

[0091] In the context of the PRRS virus as described herein, it is understood that the term
"genotype " is equivalent to the terms "genotype 1" or "type 1" or "European (EU)" as
frequently used in the literature in the context of PRRSV.

[0092] The nucleic acid molecule of the present disclosure may comprise a nucleic acid
sequence having at least 99.1% or 99.2%, preferably at least 99.3% or 99.4%, more preferably
at least 99.5% or 99.6%, still more preferably at least 99.8% or 99.9%, and in particular
preferably at least 99.95% sequence identity with the nucleic acid sequence set forth in SEQ ID
NO:48.

[0093] Sequence identity in the context of the second consideration is understood as being
based on pairwise determined similarity between nucleotide sequences. The determination of
percent identity between two sequences is preferably accomplished using a mathematical
algorithm, in particular the well-known Smith-Waterman algorithm (Smith and Waterman, M. S.
(1981) J Mol Biol, 147(1):195-197). For purposes of the present disclosure, percent sequence
identity of a nucleotide sequence is determined using the Smith-Waterman homology search
algorithm using a gap open penalty of 25 and a gap extension penalty of 5. The Smith-
Waterman homology search algorithm is taught in Smith and Waterman (1981) Adv. Appl. Math
2:482-489. Such a determination of sequence identity can be performed using, for example,
the DeCypher Hardware Accelerator from TimelLogic Version G, or the sequence identity is
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determined with the software CLC MAIN WORKBENCH 4.1.1 (CLC BIO).

[0094] As used herein, it is in particular understood that the term "having at least X% sequence
identity with the nucleic acid sequence of SEQ ID NO:Y" (or, alternatively, the term "having at
least X% sequence identity with the nucleic acid sequence set forth in SEQ ID NO:Y") is
equivalent to the term "having at least X% sequence identity with the nucleic acid sequence of
SEQ ID NO:Y over the length of SEQ ID NO:Y" or to the term "having at least X% sequence
identity with the nucleic acid sequence of SEQ ID NO:Y over the whole length of SEQ ID NO:Y",
respectively. In this context, "X" is any number from 95 to 100, in particular any integer
selected from 95 to 99, such that "X% sequence identity" represents any of the percent
sequence identities mentioned herein. Respectively, "Y" in this context is any integer selected
from 1 to 6, such that "SEQ ID NO:Y" represents any of the SEQ ID NOs mentioned herein.

[0095] The nucleic acid molecule of the present disclosure may comprise the nucleic acid
sequence of SEQ ID NO:48.

[0096] The nucleic acid molecule of the present disclosure may encode a genotype | PRRS
virus which is not able to induce Porcine Reproductive and Respiratory Syndrome (PRRS) in
swine or, respectively, the nucleic acid molecule of the present disclosure is capable of
producing live virus when transfected into cells, wherein said infectious virus is not able to
induce Porcine Reproductive and Respiratory Syndrome (PRRS) in swine.

[0097] As used herein, the term "is not able to induce Porcine Reproductive and Respiratory
Syndrome (PRRS)" in particular refers to a reduction of the clinical signs of PRRS or of signs
associated with PRRSV infection, respectively, such as lung lesions in piglets, reproductive
failure in pregnant sows, and/or prolonged PRRSV viremia, when compared to a wild-type
PRRS virus. In one aspect, the genotype | PRRS virus which is not able to induce PRRS in
swine is thus a virus showing one or more reduced clinical signs when administered to swine,
in comparison with a wild type PRRS virus administered to swine. The term "wild type PRRS
virus”, as mentioned herein, in particular relates to a wild type genotype | PRRS virus.

[0098] The present disclosure further provides a DNA construct comprising the nucleic acid
molecule according to the disclosure, wherein said DNA construct is in particular a DNA vector
such as a plasmid. DNA vectors or plasmids into which the nucleotide molecule of the present
disclosure can be inserted will be recognized by those of ordinary skill in the art. The DNA
construct, as described herein, is preferably an isolated DNA construct. As used herein, the
term "comprising the nucleic acid molecule” or "comprising a DNA molecule”, respectively, is in
particular understood to be equivalent to the term "comprising the sequence of the nucleic acid
molecule” or "comprising the sequence of a DNA molecule”, respectively.

[0099] Further, the present disclosure provides a RNA transcript of the DNA construct
described herein, wherein said RNA transcript is preferably an isolated RNA transcript.

[0100] The present disclosure also provides a cell transfected with the DNA construct
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described herein, wherein said cell is preferably an isolated cell.

[0101] Thus, the present disclosure also provides genotype | PRRS virus produced by the
aforementioned cell, wherein said genotype | PRRS virus is preferably an isolated genotype |
PRRS virus.

[0102] Further, the present disclosure provides a cell transfected with the RNA transcript
mentioned herein, wherein said cell is preferably an isolated cell.

[0103] Hence, the present disclosure also provides genotype | PRRS virus produced by the
aforementioned cell, wherein said genotype | PRRS virus is preferably an isolated genotype |
PRRS virus.

[0104] The present disclosure further provides a genotype | PRRS virus whose genome
comprises the nucleic acid molecule of the present invention or whose genome comprises an
RNA molecule encoded by a nucleic acid molecule of the present invention, wherein said
genotype | PRRS virus is preferably an isolated genotype | PRRS virus.

[0105] In another aspect, the present disclosure provides a method for producing a genotype |
PRRS virus, said method comprising transfecting a cell with the DNA construct described
herein.

[0106] Moreover, the present disclosure provides a method for producing a genotype | PRRS
virus, said method comprising transfecting a cell with the RNA transcript mentioned herein.

[0107] In yet another aspect, the present disclosure provides a composition, said composition
comprising the nucleic acid molecule according to the invention suspended in a suitable
amount of a pharmaceutically acceptable diluent or excipient.

[0108] Production of the nucleic acid molecules described herein is within the skill in the art
and can be carried out according to recombinant techniques described, among other places, in
Sambrook et al., 2001, Molecular Cloning, A Laboratory Manual, Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, NY; Ausubel, et al., 2003, Current Protocols In
Molecular Biology, Greene Publishing Associates & Wiley Interscience, NY; Innis et al. (eds),
1995, PCR Strategies, Academic Press, Inc., San Diego; and Erlich (ed), 1994, PCR
Technology, Oxford University Press, New York.

[0109] In still another aspect, the disclosure further relates to the use of the nucleic acid
molecule according to the invention or of the DNA construct described herein for producing an
attenuated genotype | PRRS virus, wherein one or more mutations are introduced into the
nucleic acid molecule or into the DNA construct.

[0110] The disclosure also provides a method of producing an attenuated genotype | PRRS
virus comprising the step of introducing one or more mutations into the nucleic acid molecule
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according to the invention or into the DNA construct described herein.

[0111] The term "attenuated PRRS virus"”, as described herein, is in particular directed to a
PRRS virus which is attenuated in vitro and/or in vivo, more particular in susceptible cell lines
and/or the host.

[0112] The term "host", as used herein, is in particular directed to animals infectable with
PRRS virus, in particular swine, more particular pigs, such as domestic pigs.

[0113] As mentioned herein, "attenuated" particularly relates to a reduced virulence of a
pathogen, in particular of a wild type PRRS virus, wherein "virulence" is understood to be the
degree of pathogenicity, and wherein "pathogenicity” is directed to the ability of the pathogen to
induce clinical signs in the host or the offspring of the host, such as reproductive failure.

[0114] The term "wild type PRRS virus" or "wild type PRRSV", respectively, as used herein, is
in particular directed to an infectious pathogenic PRRS virus, which is particularly capable of
causing PRRS in swine. In one particular preferred embodiment, the term "wild type PRRS
virus" is directed to a PRRS virus whose genome comprises a RNA sequence or consists of a
RNA polynucleotide, wherein said RNA sequence or RNA polynucleotide is a RNA copy of SEQ
ID NO:41 (corresponding to Lelystad virus complete genome).

[0115] Preferably, the one or more mutations, as described herein, comprise or consist of one
or more point mutations and/or one or more genomic deletions and/or one or more insertions.

[0116] The disclosure further provides the use of the attenuated genotype | PRRS virus
described herein for the preparation of a medicament, in particular of a vaccine or vaccine
composition, for preventing an animal from clinical signs of a PRRSV infection, such as by
reducing the clinical signs of a PRRSV infection, e.g. reducing the duration of PRRSV viremia.

[0117] The term "preventing" or "reducing”, respectively, as used herein, means, but is not
limited to, a process which includes the administration of a PRRSV antigen, namely of the
attenuated genotype | PRRS virus described herein, to an animal, wherein said PRRSV
antigen, when administered to said animal elicits or is able to elicit an immune response in said
animal against PRRSV. Altogether, such treatment results in reduction of the clinical signs of
PRRS or of signs associated with PRRSV infection, respectively. More specifically, the term
"preventing, as used herein, means generally a process of prophylaxis in which an animal is
exposed to the immunogenic composition of the present invention prior to the induction or
onset of the disease process (PRRS).

[0118] Herein, "reducing the clinical signs of a PRRSV infection" means, but is not limited to,
reducing the number of infected subjects in a group, reducing or eliminating the number of
subjects exhibiting clinical signs of infection, or reducing the severity of any clinical signs that
are present in the subjects, in comparison to wild type PRRS virus infection. For example, it
should refer to any reduction of pathogen load, pathogen shedding, reduction in pathogen
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transmission, or reduction of any clinical sign typical of PRRSV infection, in particular of
reproductive failure and/or induction of lung lesions. Preferably these clinical signs are reduced
in subjects receiving the attenuated genotype | PRRS virus of the present invention by at least
10% in comparison to subjects not receiving the composition and may become infected. More
preferably, clinical signs are reduced in subjects receiving the composition of the present
invention by at least 20%, preferably by at least 30%, more preferably by at least 40%, even
more preferably by at least 50%, even more preferably by at least 60%, even more preferably
by at least 70%, even more preferably by at least 80%, even more preferably by at least 90%,
and most preferably by 100%.

[0119] The term "subject", as mentioned herein, in particular relates to an animal.

[0120] The term "animal", as mentioned herein, is in particular directed to swine, more
particular to a pig, preferably a domestic pig.

[0121] The term "reducing the duration of PRRSV viremia" means, but is not limited to, the
reduction of the duration of PRRS virus entering the bloodstream of an animal by at least one
day in comparison to subjects not receiving the composition and become infected by a wild
type PRRSV.

[0122] The term "viremia" refers to the presence of PRRSV in the blood of infected animals as
reflected by e.g. the detection of PRRSV RNA copies in blood serum.

[0123] Also, the invention relates to a vaccine composition comprising the attenuated genotype
| PRRS virus described herein suspended in a suitable amount of a pharmaceutically
acceptable diluent or excipient.

[0124] The one or more pharmaceutically acceptable carriers or excipients, as mentioned
herein, are preferably selected from the group consisting of solvents, dispersion media,
adjuvants, stabilizing agents, diluents, preservatives, antibacterial and antifungal agents,
isotonic agents, and adsorption delaying agents.

[0125] In a preferred aspect, the immunogenic composition of the disclosure comprises an
amount of 10" to 107 viral particles of the attenuated genotype | PRRS virus described herein

per dose, preferably 103 to 108 particles per dose, more preferably 104 to 108 particles per
dose.

[0126] In another preferred aspect, the immunogenic composition of the disclosure comprises
an amount of the PRRS virus according to the invention which is equivalent to a virus titer of at

least about 103 TCIDsg/mL per dose, preferably between 103 to 102 TCIDs¢/mL per dose

[0127] As used herein, the term "vaccine composition” in particular refers to a composition that
will elicit a protective immune response in an animal that has been exposed to the composition.
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An immune response may include induction of antibodies and/or induction of a T-cell response.

[0128] Usually, an "immune response” includes but is not limited to one or more of the
following effects: the production or activation of antibodies, B cells, helper T cells, suppressor T
cells, and/or cytotoxic T cells, directed specifically to an antigen or antigens included in the
composition or vaccine of interest. Preferably, the host will display either a therapeutic or a
protective immunological (memory) response such that resistance to new infection will be
enhanced and/or the clinical severity of the disease reduced. Such protection will be
demonstrated by either a reduction in number or severity of, or lack of one or more of the
clinical signs associated with the infection of the pathogen, in the delay of onset of viremia, in a
reduced viral persistence, in a reduction of the overall viral load and/or in a reduction of viral
excretion.

[0129] Thus, an "immune response” in particular means but is not limited to the development
in a subset of a cellular and/or antibody-mediated immune response to the composition or
vaccine of interest.

[0130] Further, the disclosure relates to the vaccine composition of the invention for use in a
method for preventing an animal from clinical signs of a PRRSV infection, such as by reducing
the clinical signs of a PRRSV infection, e.g. reducing the duration of PRRSV viremia.

[0131] Moreover, the disclosure provides a method for preventing an animal from clinical signs
of a PRRSV infection, such as by reducing the clinical signs of a PRRSV infection, e.g. reducing
the duration of PRRSV viremia, wherein said method comprises the step of administering the
vaccine of the invention to an animal in need thereof.

3. Third consideration of the present disclosure which is not part of the present
invention

[0132] According to a third consideration, which is detailed in this section, the invention is
based on the finding that the first consideration can be combined with the second
consideration of the present disclosure. Thus, the third consideration relates to a combination
of (1) the aspects and embodiments of the first consideration of the present disclosure and (2)
the aspects and embodiments of the second consideration of the present disclosure. Hence, it
is understood that all possible features and definitions, in particular the features and definitions
relating to a genotype | PRRS virus, of the first consideration of the present disclosure can be
arbitrarily combined with all features and definitions of the second consideration of the present
disclosure.

[0133] In one aspect, the nucleic acid molecule according to the second consideration of the
present disclosure thus encodes the Porcine Reproductive and Respiratory Syndrome (PRRS)
virus according to the first consideration of the present disclosure.
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[0134] In another aspect, respectively, the Porcine Reproductive and Respiratory Syndrome
(PRRS) virus according to the first consideration of the present disclosure is thus encoded by
the nucleic acid molecule according to the second consideration of the present disclosure.

[0135] Hence, the combination of all possible aspects of the first consideration of the present
disclosure with all possible aspects of the second consideration of the present disclosure is
also reflected.

[0136] The disclosure is directed, furthermore, to a genotype | PRRS virus, in particular the
aforementioned PRRS virus, whose genome is encoded by a nucleic acid molecule which
encodes a genotype | PRRS virus and which is capable of producing live virus when
transfected into cells, wherein said molecule comprises a nucleic acid sequence having at least
91% or 92%, preferably at least 93% or 94%, more preferably at least 95% or 96%, still more
preferably at least 98% or 99%, and in particular preferably at least 99% or 100% sequence
identity with the nucleic acid sequence of SEQ ID NO:48, but wherein said nucleic acid
sequence contains a mutation resulting in the production of said virus comprising an ORF4
protein having a deletion of 9, 10, 11 or more amino acid residues between amino acid
positions 50 to 71, wherein the numbering of the amino acid positions refers to the amino acid
sequence of ORF4 protein of the Lelystad virus.

[0137] The disclosure also concerns a genotype | PRRS virus, whose genome is encoded by a
nucleic acid molecule which encodes a genotype | PRRS virus and which is capable of
producing live virus when transfected into cells, wherein said molecule comprises a nucleic
acid sequence having at least 91% or 92%, preferably at least 93% or 94%, more preferably at
least 95% or 96%, still more preferably at least 98% or 99%, and in particular preferably at
least 99% or 100% sequence identity with the nucleic acid sequence of the nucleic acid
sequence of SEQ ID NO:48, but wherein said nucleic acid sequence contains a mutation
resulting in the production of said virus comprising an ORF4 protein having a deletion of 11,
12, 13, 14, 15, 16, or 17 amino acid residues between amino acid positions 50 to 71, wherein
the numbering of the amino acid positions refers to the amino acid sequence of ORF4 protein
of the Lelystad virus.

[0138] The disclosure moreover contemplates a genotype | PRRS virus, whose genome is
encoded by a nucleic acid molecule which encodes a genotype | PRRS virus and which is
capable of producing live virus when transfected into cells, wherein said molecule comprises a
nucleic acid sequence having at least 91% or 92%, preferably at least 93% or 94%, more
preferably at least 95% or 96%, still more preferably at least 98% or 99%, and in particular
preferably at least 99% or 100% sequence identity with the nucleic acid sequence of the
nucleic acid sequence of SEQ ID NO:48, but wherein said nucleic acid sequence contains a
mutation resulting in the production of said virus comprising an ORF4 protein having a deletion
of 13 amino acid residues between amino acid positions 56 to 70 or between amino acid
positions 57 to 69, wherein the numbering of the amino acid positions refers to the amino acid
sequence of ORF4 protein of the Lelystad virus.
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[0139] The mutation, as referred to herein, is preferably a deletion.

[0140] Peferably, the PRRS virus of the disclosure is genetically modified to contain therein
exogenous RNA, wherein the exogenous RNA is inserted into the orf4 gene of said virus, and
wherein the exogenous RNA is in particular inserted into the region of the orf4 gene of said
virus encoding the region located between amino acid positions 50 to 71, wherein the
numbering of the amino acid positions refers to the amino acid sequence of ORF4 protein of
the Lelystad virus.

[0141] In another aspect of the disclosure, the exogenous RNA is inserted into the orf4 gene of
the virus and replaces the nucleotide sequence encoding the amino acid residues deleted
within the context of the disclosure.

[0142] According to a further aspect of the disclosure, the exogenous RNA encodes an
expression product selected from the group consisting of an epitope of interest, a biological
response modulator, a growth factor, a recognition sequence, a fusion protein, wherein the
epitope of interest is preferably an epitope of interest from an antigen or a veterinary pathogen
or toxin.

[0143] In particular, the epitope of interest is a peptide encoded by the orf5 gene of PRRS
virus or is an amino acid sequence encoded by the orf5 gene of PRRS virus, wherein said
peptide or amino acid sequence encoded by the orf5 gene of PRRS virus preferably comprises
or consists of the amino acid sequence of SEQ ID NO:39 or SEQ ID NO:50 or preferably
comprises or consists of at least 4 consecutive amino acid residues of the sequence set forth
in SEQ ID NO: 39 or SEQ ID NO:50, or preferably comprises or consists of the amino acid
sequence of SEQ ID NO:51 or SEQ ID NO:52.

[0144] According to another aspect of the disclosure, the exogenous RNA encodes an amino
acid sequence selected from the group consisting of SEQ ID NOs: 53-55.

[0145] In a particular preferred aspect, the invention provides a genotype | PRRS virus, whose
genome is encoded by a nucleic acid molecule comprising a nucleic acid sequence selected
from the group consisting of any one of SEQ ID NOs: 49, 56, 57 and 58.

[0146] The PRRS virus, as mentioned to herein, is preferably an isolated virus and/or a non-
naturally occurring virus.

[0147] The disclosure is directed, furthermore, to a genotype | PRRS virus, wherein said virus
comprises an ORF4 protein having a proline residue at amino acid position 56 and/or having a
glutamine residue at amino acid position 66, wherein the numbering of the amino acid
positions refers to the amino acid sequence of ORF4 protein of the Lelystad virus, and wherein
the amino acid sequence of ORF4 protein of the Lelystad virus is the sequence set forth in
SEQ ID NO:43.
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[0148] The disclosure also concerns a genotype | PRRS virus, whose genome comprises a
nucleic acid molecule which encodes an ORF4 protein having a proline residue at amino acid
position 56 and/or having a glutamine residue at amino acid position 66, wherein the
numbering of the amino acid positions refers to the amino acid sequence of ORF4 protein of
the Lelystad virus, and wherein the genome of said virus is preferably is encoded by a nucleic
acid molecule, wherein said molecule comprises a nucleic acid sequence having at least 91%
or 92%, preferably at least 93% or 94%, more preferably at least 95% or 96%, still more
preferably at least 98% or 99%, and in particular preferably at least 99% sequence identity with
the nucleic acid sequence of the nucleic acid sequence of SEQ ID NO:45 or SEQ ID NO:48.

[0149] Such a genotype | PRRS virus, whose genome comprises a nucleic acid molecule
which encodes an ORF4 protein having a proline residue at amino acid position 56, is in an
exemplary non-limiting aspect a PRRS virus, whose genome is encoded by a nucleic acid
molecule comprising the nucleic acid sequence SEQ ID NO:58.

[0150] In another exemplary non-limiting aspect, such a genotype | PRRS virus, whose
genome comprises a nucleic acid molecule which encodes an ORF4 protein having a
glutamine residue at amino acid position 66, is a PRRS virus, whose genome is encoded by a
nucleic acid molecule comprising the nucleic acid sequence SEQ ID NO:57.

[0151] The PRRS virus of the disclosure is preferably for use as a medicament or for use in
the prophylaxis or treatment of Porcine Reproductive and Respiratory Syndrome, in particular
in swine, and wherein optionally said virus is to be administered, or is administered,
respectively, via the intranasal, intramuscular, oral, or intrauterine route to an animal, in
particular to a pig.

[0152] A medicament as referred to throughout this disclosure is preferably a vaccine.

[0153] According to another aspect, the PRRS virus of the invention is preferably used as a
detection marker, preferably for the differentiation between infected and vaccinated animals
(DIVA).

[0154] In still a further aspect, the invention relates to a DNA molecule which encodes the
PRRS virus of the invention, and wherein said DNA molecule comprises a nucleic acid
molecule having a sequence selected from the group consisting of SEQ ID NOs: 49, 56, 57
and 58.

[0155] In yet a further aspect, the invention relates to a preferably isolated DNA construct
comprising said DNA molecule and to a preferably isolated RNA transcript thereof. According
to still another aspect the invention also relates to a preferably isolated cell transfected with
said DNA construct or said RNA transcript.

[0156] The disclosure furthermore relates to a method for producing the PRRS virus of the
invention, wherein said method comprises the step of transfecting a cell with said DNA
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construct or comprises the step of transfecting a host cell with said RNA transcript.

[0157] In conclusion, the knowledge of having the possibility to insert a deletion to the extent
according to the present disclosure into the sequence coding for the ectodomain of GP4 of a
PRRS virus, such as a genotype | PRRSV, now provides a number of beneficial uses:

= The virus based on this knowledge can be used as a challenge isolate for parenteral,
oral, intranasal, intrauterine infection and for infection by means of sperm in PRRSV
positive and PRRSV naive and/or PRRSV sensitive species.

« The disclosure provides deletion markers for serological differentiation or for sequence
differentiation (DIVA concept), of each conceivable PRRSV strain, to PRRSV strains of
the genotype Il, regardless of whether deletions are already present at the respective
site or not.

e Further, deletion markers are provided for serological differentiation also in connection
or in combination with other epitopes. For example, PRRS viruses without deletion could
be distinguished serologically from PRRS viruses with a complete or partial deletion of
these epitopes (e.g. Lelystad GP4 aa60-aa71: AAQEKISFGKS as included in SEQ ID
NO:43) by using antibodies directed against this epitope. For instance, two PRRS
viruses having a deletion in this region/domain could be differentiated from each other in
conjunction with other epitopes.

[0158] The disclosure further provides an insertion region/domain for the introduction of
"foreign RNA instead of the viral RNA at the position, where the deletion according to the
invention is located (ectodomain of GP4).

[0159] The insertion can be done for various purposes and for every conceivable PRRSV
strain, also for PRRSV strains of the genotype Il which already have a small deletion in this
region.

[0160] The insertion of the foreign sequence can take place e.g. in the PRRSV genotype |
strain Bl EU described herein and replace the sequence coding for the ectodomain of GP4 of
said strain with the amino acid (aa) sequence aa54-aa70 (QSHRASTAQGTTPLRRS (SEQ ID
NO:40)) or with shortened or mutagenized derivatives thereof.

[0161] Moreover, for the improvement of the immune response it is also possible to insert one
or more sequential T- oder B-cell epitopes

1. a) from other gene/genomic regions of PRRSV, e.g. from (i) the region coding for the
glycoprotein 5 (aa) of the PRRSV genotype | strain Bl EU described herein, e.g.
sequences coding for the amino acids (aa) aa36-aa52 (SSHLQLIYNLTICELNG (SEQ ID
NO:39)) or for shortened or for mutagenized derivatives thereof, also with suitable
linker(s), for instance with the aa motif GSS; accordingly also from other PRRSV isolates,
e.g. from the PRRSV genotype | protype isolate Lelystad or, accordingly, from other
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genotypes of PRRSV, such as e.g. from the PRRSV genotype Il prototype isolate
VR2332;

2.b) from other pathogens, e.g. from another swine pathogen, for establishing an or
enhancing the immune response against said pathogen(s);

3. ¢) from non-PRRSV-specific T- oder B-cell epitopes as a genetic or serological positive
marker, also in combination with a);

4. d) from immuno-enhancers different from a), e.g. cytokines, as for instance interleukins,
also in combination with b).

[0162] For the improvement of the immune response it is also possible to insert one or more
sequential T- oder B-cell epitopes for the reduction of the pathogenicity of the virus.

EXAMPLES

Example 1

a) Isolation of PRRSV

[0163] PRRSV was isolated from blood samples (bS-720789) previously tested positive in a
PRRSV EU-type detection PCR. Isolation of virus was performed on MA104 cells. After
propagation of the isolated EU-type PRRSV on MA104 cells, a virus stock for full genome
sequencing was prepared by ultracentrifugation on a sucrose cushion, followed by RNase and
DNase treatment. Finally, viral RNA was extracted from the virus stock and submitted for full
genome sequencing (Roche 454 platform). The genome sequence obtained (14 854
nucleotides) was compared to the EU-type reference genome sequence of strain Lelystad,
revealing a deletion of 33 nucleotides in ORF4.

b) Infection

[0164] Infection of boars with the virus of a) produces severe clinical signs of PRRS.

Example 2

a) Generation and characterization of a novel EU type PRRSV infectious cDNA clone
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[0165] This example describes the generation and characterization of a novel EU type PRRSV
infectious cDNA clone which is designated "Bl EU" in the following. Bl EU is based on but not
identical to an attenuated EU type PRRSV strain and is 89% identical on nucleotide level to the
EU prototype strain Lelystad virus or 87% identical to the PRRSV cDNA insert of the EU type
PRRSV infectious cDNA clone LoN94-13 (WO 2013017568 A1) respectively. The cDNA
sequence of Bl EU is provided in SEQ ID NO:48.

[0166] Live virus was recovered from cDNA clone Bl EU after transfecting synthetic capped
transcripts into BHK21 cells and subsequent transfer of cell culture supernatant from
transfected cells onto PRRSV-susceptible MA104 cells. A strong cytopathic effect (CPE) was
detectable within 3 to 4 days post transfer of cell culture supernatant from transfected BHK21
cells to MA104 cells (Figure 1 A). After staining the cells with the PRRSV capsid protein-specific
monoclonal antibody SDOW17 (Rural Technologies), a strong signal was detectable in the CPE
positive MA104 cells (Figure 1 B) but not in cells which received supernatants of mock
transfected BHK21 cells (not shown).

[0167] To test growth of the Bl EU cDNA clone-derived virus, MA104 cells were infected with
the recovered virus using a multiplicity of infection (MOI) of 0.001, 0.01 or 0.1, respectively.
Supernatants of infected cells were collected at 0, 24, 48, 72 and 96 hours post infection and
virus titers were determined by serial virus dilutions on 96-well plates containing MA104 cells.
The resulting growth curve for virus recovered from Bl EU is shown in Figure 2.

[0168] Independent of the MOI used for infection of MA104 cells, the virus Bl EU reached titers

of 5%10° to 1x108 tissue culture infectious dose 50 (TCIDsg) per milliliter (ml) within 24 hours

post infection. Titers peaked around 48 hours post infection with 1x10° to 1x107 TCIDsg/ml,
demonstrating highly efficient replication of the Bl EU virus on MA104 cells.

[0169] This finding allows to use Bl EU as a platform for PRRSV vaccine research, e.g., as one
of many applications, to investigate the PRRSV interplay with host immune responses to viral
infection.

b) Use of the novel EU type PRRSV infectious cDNA clone in PRRS vaccine research

[0170] The specific immune response to PRRSV infection is characterized by delayed
induction of neutralizing antibodies (Lopez and Osorio, 2004) and short cell-mediated immune
response (Xiao et al., 2004). It is commonly accepted that these effects can in part be
attributed, along with presentation of decoy epitopes (Ostrowski et al., 2002; Ansari et al.,
2006) and glycan shielding of viral envelope proteins (Ansari et al., 2006), to the viral inhibition
of the host's innate immune system. It has been demonstrated that PRRSV infection does not
or only weakly or delayedly induce production of type | interferon (IFN), (interferon-a and
interferon-B; (Miller et al., 2004)) or type Il IFN, (interferon-y; (Meier et al., 2003)) in
susceptible cell lines (swine pumonary alveolar macrophages, monkey kidney cells MARC-145)
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and/or pigs (Buddaert et al., 1998).

[0171] IFNs play an important role in establishing an effective adaptive immune response
against viral infections, and many viruses therefore have developed strategies to counteract
onset of the host's innate immune system (Haller and Weber, 2009). In the interest to identify
the anticipated PRRSV IFN antagonist(s), extensive screening analyses based on cell lines
stably expressing genes of interest or on cells transfected with protein-expressing plasmids
have identified several PRRSV nonstructural proteins (nsps) including nsp1 (see below), nsp2
(Beura et al., 2010; Li et al., 2010), nsp4 (Beura et al., 2010), and nsp11 (Beura et al., 2010;
Shi et al., 2011a) to be involved in blocking the induction of type | IFN.

[0172] nsp1 is located at the N-terminus of the PRRSV ORF1a-derived polyprotein 1a and is
processed into two multifunctional subunits, nsp1a and nsp1B, each of which contains a
papain-like cystein protease (PCP) domain essential for self-release from the viral polyprotein
(den Boon et al., 1995; Chen et al., 2010). nsp1a contains an N-terminal zincfinger domain and
the PCPa protease domain, while nsp1p contains PCPB. For both nsp1 subunits, nsp1a and
nsp1pB, the tree-dimensional crystal structure has been resolved (Sun et al., 2009; Xue et al.,
2010). According to these analyses, nsp1p consists of an N-terminal domain (NTD), a linker
domain (LKD), the PCP domain (PCP beta), and a C-terminal extension (CTE); (Xue et al.,
2010). C-terminal, nsp1p-mediated cleavage of nsp1 from nsp2 occurs at site WYG/AGR for
PRRSV US strains (Kroese et al., 2008) or is predicted at site WYG/AAG for PRRSV EU strains
(Chen et al., 2010), while nsp1a/nsp1p cleavage occurs at site ECAM/AXVYD for PRRSV US
strains or is predicted at site EEAH/SxVYR for PRRSV EU strains (Chen et al., 2010).

[0173] Several studies demonstrated to the mechanistic detail that PRRSV nsp1 and/or its
autocleavage-derived subunits nsp1a and/or nsp1p inhibit type | IFN production by interfering
with IFN transcription (Song et al., 2010; Kim et al., 2010; Chen et al., 2010; Beura et al,,
2010). In addition, it has been demonstrated that nsp1p interferes with the cellular response to
interferon (interferon signaling); (Chen et al., 2010). Moreover, it was demonstrated that
PRRSYV infection inhibits IFN-a and/or IFN-B production in PRRSV infected cells in vitro (Kim et
al., 2010; Beura et al., 2010), the subcellular localization of nsp1 (subunits) was determined
(Song et al., 2010; Chen et al., 2010), and mechanistic aspects of type | IFN inhibition that
were obtained by others from single protein expression experiments were confirmed in cells
infected with PRRSV (Shi et al.,, 2010). Finally, a nsp1 mutagenesis study based on nsp1
protein expression investigated effects on viral IFN inhibition (Shi et al., 2011b).

[0174] Previously viable PRRSV (EU) strains have been generated (as described in WO
2013017570 A1) that contained mutations (deletions) in the nsp1B gene that induced type |
IFN (IFN-B) production in susceptible cells (MARC145) and that are sensitive to type | IFN

(IFN-B).

[0175] To test whether such and also different IFN inducing virus mutants could get generated
based on the novel infectious clone Bl EU, a set of viruses harboring deletions in the nsp1p
gene was designed. More precisely, these deletions were located in the N-terminal domain
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(NTD) of nsp1p which has been shown to be required for homodimerization of the protein (Xue
et al., 2010). Figure 3 shows an nsp1p aminoacid sequence alignment of several US and EU
type PRRSV strains. Indicated are aminoacids predicted to form strands (blue) or alpha helices
(red) formation.

[0176] Ten nsp1B deletion mutants were generated on the basis of the infectious cDNA clone
Bl EU. Deletions included aminoacids that were predictedly not involved in beta strand or alpha
helix formation and that were (partially) conserved within all EU type PRRSV strains analyzed
in the alignment (framed in red in Figure 3).

[0177] The deletions introduced in the nsp1B gene are visualized in the aminoacid sequence
alignment shown in Figure 4. The Bl EU-nsp1p deletion mutants are designated Bl EU-nsp1B-
delALEV, Bl EU-nsp1B-delEV, Bl EU-nsp1B-delLEVL, Bl EU-nsp1B-delLE, Bl EU-nsp1B-delDD,
Bl EU-nsp1B-delSDDS, Bl EU-nsp1p-delHH, Bl EU-nsp1B-delGRSR, Bl EU-nsp1B-delRSR and
Bl EU-nsp1B-delSDGRSR, respectively.

[0178] To test viability of the nsp1B deletion mutants, synthetic transcripts of Bl EU cDNAs
harbouring the respective deletion were transfected into BHK21 cells. After transfer of cell
culture supernatant from transfected cells onto PRRSV-susceptible MA104 cells, cytopathic
effects (CPE) and nucleocapsid-specific immunofluorescence staining indicating PRRSV
mutant viability were detectable for nine of the ten nsp1p deletion mutants generated (not
shown). These findings demonstrated that, with the exception of Bl EU-nsp1B-delLEVL, all
nsp1p deletion mutants were viable. To further analyze whether the nsp1p deletion mutants
could be grown to high titers on IFN-competent MA104 cells, growth curves were performed
essentially as described above for the Bl EU virus. Briefly, MA104 cells were infected with one
of the nine nsp1p deletion mutants or the virus Bl EU as control. Cell culture supernatants were
harvested at 0, 24, 48, 72 and 93 hours post infection and titrated on MA104 cells on 96-well
plates. Viral titers were calculated based on CPE-positive wells. Figure 5 shows the result of
two independent experiments and demonstrates that Bl EU-nsp1B deletion mutants can be

grown on MA104 cells as efficiently as the parent Bl EU virus. Peak titers of 5x108 to 1x107
TCIDsg/ml were observed at 48 hours post infection.

[0179] It was next analyzed whether the deletions introduced into the nsp1p gene would
indeed abolish the IFN antagonistic activity of the nsp1p protein. Therefore IFN-B levels in
100pl samples collected at 0, 24, 48, 72 and 93 hours post infection throughout the growth
curve experiment described above were measured using a commercial ELISA specific for
human IFN-B (Invitrogen). According to the manufacturer, this ELISA can also be applied for
the detection of non-human primate IFN-B and worked well for samples from MA104 cells
which are epithelial Green Monkey kidney cells (see Figure 6). For quantification of the
obtained results, a calibration curve was included using a positive control of the ELISA
manufacturer.

[0180] IFN-B levels measured in the supernatants of MA104 cells infected with one of the nine
viable nsp1p deletion mutants or with the parent Bl EU virus and obtained from two
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independent experiments are shown in Figure 6.

[0181] As expected, parental Bl EU efficiently blocked the secretion of IFN-B throughout the
course of infection which is attributed to functional viral IFN antagonist(s). No or only little
amounts of IFN-B were detectable in the cell culture supernatant at 0, 24 and 48 hours post
infection with the various Bl EU-nsp1B deletion mutants. At later timepoints however, some
mutants were unable to inhibit the expression of IFN-B in infected MA104 cells, indicating a
defect in the nsp1B IFN antagonistic activity. Interestingly, this defect varied significantly
between the nine Bl EU-nsp1pB deletion mutants analyzed. While most of the mutants induced
IFN-B levels below 50 international units (IU) per 100ul cell culture supernatant, the mutant BI
EU-nsp1B-delALEV was completely unable to antagonize the expression of IFN-B in infected
MA104 cells. The amounts of IFN-B measured at 72 and 93 hours post infection even
exceeded the limit of the ELISA test which is set at -200 IU per 100ul. This result clearly
demonstrated that the IFN antagonistic activity of the nsp1B protein can be abolished by
deleting the aminoacids A3gLEV33 in the Bl EU infectious cDNA clone.

[0182] Taken together, a novel EU type PRRSV infectious cDNA clone was generated that can
be efficiently grown to titers of 1x107 TCIDsg/ml in Green Monkey kidney MA104 cells. Based

on this clone, nine viable Bl EU-nsp1f mutants were generated which harboured deletions in
the NTD of nsp1p which has been shown to be required for homodimerization of the protein
(Xue et al., 2010). These mutants could all be grown to high titers on MA104 cells. Mutants Bl
EU-nsp1B-delALEV, Bl EU-nsp1p-delEV, Bl EU-nsp1B-delLE, Bl EU-nsp1p-delSDDS, Bl EU-
nsp1p-delGRSR, Bl EU-nsp1B-delRSR and Bl EU-nsp1B-delSDGRSR all induced the secretion
of IFN-B at late timepoints of infection which is in strict contrast to the parent Bl EU virus. Out of
these seven mutants, the four mutants Bl EU-nsp1p-delALEV, Bl EU-nsp1B-delEV, Bl EU-
nspi1p-delLE, and Bl EU-nsp1B-delSDDS represent a new class of mutants that has not
previously been described in WO 2013017570 A1. In particular, infection with the mutant Bl
EU-nsp1B-delALEV induced extremely high amounts of IFN-B in MA104 cells which leads to
the conclusion that this virus is severely impaired in blocking the induction of IFN type I.

[0183] This finding has strong implications for PRRSV vaccine development since it can be
assumed that the immune response of the natural host against PRRSV can be significantly
enhanced by introducing deletions, e.g. by deleting aminoacids A3gLEV33 in the nsp1B protein

of genotype | PRRSV strains.

[0184] The nsp1B deletion mutants described therein, either alone or in combination with other
attenuating mutations, represent promising candidates for life attenuated PRRSV vaccines.

Example 3

a) Introducing a deletion within the ORF4 protein of the EU type PRRSV infectious
c¢cDNA clone Bl EU
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[0185] It was tested whether a deletion, as described according to the first consideration of the
present invention, could be introduced into the ORF4 gene of any PRRS virus strain without
negatively affecting viral replication. Therefore, a deletion was introduced into the genomic
region coding for the ectodomain of the ORF4 protein between amino acid positions 50 to 71
of the EU type PRRSV infectious cDNA clone Bl EU (comprising the sequence of SEQ ID
NO:48). The deletion within the ORF4 protein of Bl EU included amino acids 57-69 (as
encoded by SEQ ID NO:49).

[0186] To test viability of the ORF4 deletion mutant, a synthetic transcript of Bl EU cDNA
harboring the deletion was transfected into BHK21 cells. After transfer of cell culture
supernatants from transfected cells onto PRRSV-susceptible MA104 cells, a cytopathic effect
(CPE) was detectable within 3 to 4 days post transfer of cell culture supernatants from
transfected BHK21 cells to MA104 cells. After staining the cells with the PRRSV capsid protein-
specific monoclonal antibody SDOW17 (Rural Technologies), a strong signal was detectable in
the CPE positive MA104 cells but not in cells which received supernatants of mock transfected
BHK21 cells (not shown). These findings demonstrated that the Bl EU-ORF4 deletion mutant
was viable. The recovered mutant virus is designated as Bl EU-GP5-36-46-ctr (compare
example b) in the following.

[0187] To further analyze whether Bl EU-GP5-36-46-ctr could be grown to high titers on
MA104 cells, growth kinetics were performed. Therefore, MA104 cells were infected with the
recovered virus and with the parental Bl EU virus as control using a multiplicity of infection
(MOI) of 0.01. Supernatants of infected cells were collected at 0, 24, 48, 72 and 96 hours post
infection and virus titers were determined by serial virus dilutions on 96-well plates containing
MA104 cells. Figure 7 shows the result of three independent experiments and demonstrates
that Bl EU-GP5-36-46-ctr can be grown on MA104 cells as efficiently as the parental Bl EU

virus. Peak titers of ~1x107 TCIDsg/ml were observed for both viruses at 48 hours post

infection.

[0188] Taken together, deletion of amino acids 57-69 within the ORF4 protein does not
negatively influence growth of Bl EU, indicating that sequence variations within this region are
well tolerated by PRRSV in vitro. Concluding from these results, the region located between
amino acid positions 50 to 71 of the Bl EU ORF4 protein might also be used as insertion site
for exogenous sequences.

b) Use of the ORF4 protein deletion site for inserting exogenous RNA: Insertion of the
PRRSV ORF5 protein neutralizing epitope sequence into the ORF4 gene of the
infectious cDNA clone Bl EU

[0189] This example describes the insertion of an exogenous RNA into the region located
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between amino acid positions 50 to 71 of the Bl EU ORF4 protein. The exogenous RNA in this
example codes for the neutralizing epitope located within the ORF5 protein of PRRS virus
(Ostrowski, M. et al.) and consists of amino acids 1-11 of SEQ ID NO:39. This sequence (SEQ
ID NO:51) was chosen to be inserted into the ectodomain of the ORF4 protein in order to
increase accessibility of the ORF5 neutralizing epitope in a potential vaccine candidate allowing
improved immune responses in vaccinated animals.

[0190] For generating the recombinant virus, the exogenous sequence was introduced into the
ORF4 deletion site described in example a) and replaced amino acids 57-69 of the Bl EU
ORF4 protein by amino acids 1-11 of SEQ ID NO: 39 (representing amino acids 36-46 within
the ORF5 protein of type 2 PRRSYV strains) flanked by a G-G linker. The insertion resulted in a
final sequence of Glys,-Ser-Ser-His-Leu-GlIn-Leu-lle-Tyr-Asn-Leu-Thr-Glygg (SEQ ID NO:53)

within the ORF4 protein of Bl EU. The recombinant virus harboring the insertion is designated
as Bl EU-GP5-36-46 (comprising the sequence of SEQ ID NO:56) in the following.

[0191] In order to test whether Bl EU-GP5-36-46 could be recovered, a synthetic transcript of
Bl EU cDNA harboring the mutation was transfected into BHK21 cells. The recombinant virus
could be rescued by the same method as described above. A cytopathic effect (CPE) was
observable within 3 to 4 days post transfer of cell culture supernatants from transfected BHK21
cells to PRRSV susceptible MA104 cells. Furthermore, PRRSV capsid protein-specific staining
was detectable in CPE positive MA104 cells but not in cells which received supernatants of
mock transfected BHK21 cells (not shown).

[0192] Growth kinetics were performed in order to test whether the recombinant virus could be
grown to high titers. Therefore, MA104 cells were infected with Bl EU-GP5-36-46 and with the
parental Bl EU virus as control using a MOI of 0.01. Supernatants of infected cells were
collected at 0, 24, 48, 72 and 96 hours post infection and virus titers were determined by serial
virus dilutions on 96-well plates containing MA104 cells. The result of three independent
experiments is depicted in Figure 7. At 48 hours post infection the virus mutant Bl EU-GP5-36-

46 reached the same peak titer of ~1x107 TCIDsg¢/ml as the parental Bl EU virus showing that

the inserted sequence within the ORF4 protein does not negatively influence high titer virus
growth.

[0193] Further experiments on MA104 cells revealed that the exogenous RNA sequence was
stably maintained over multiple passages. Sequence analyses demonstrated stability of the
insert over all passages analyzed. Interestingly a single nucleotide mutation of adenine to
thymine, resulting in an amino acid exchange of His to Pro at position 56, upstream of the
insertion site was detectable after passage 1 in independent experiments. Therefore, this
additional mutation was inserted into Bl EU-GP5-36-46 by reverse genetics. For generating
this recombinant virus, an exogenous sequence was introduced into the ORF4 deletion site
described in example a) and replaced amino acids 56-69 of the Bl EU ORF4 protein by amino
acids 1-11 of SEQ ID NO: 39 (representing amino acids 36-46 within the ORF5 protein of type
2 PRRSV strains) N-terminally flanked by the amino acid sequence PG and C-terminally
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flanked by a G-linker. The insertion resulted in a final sequence of Prosg-Gly-Ser-Ser-His-Leu-
GlIn-Leu-lle-Tyr-Asn-Leu-Thr-Glygg (SEQ ID NO:55) within the ORF4 protein of Bl EU. The

resulting recombinant virus is designated as Bl EU-GP5-36-46-AtoC (comprising the sequence
of SEQ ID NO:58) in the following. Growth kinetics depicted in Figure 7 demonstrated that Bl
EU-GP5-36-46-AtoC could be grown to similar titers as Bl EU-GP5-36-46 and Bl EU wild type,
respectively.

[0194] To test whether the ORF5-derived sequences in the ectodomain-encoding region of
ORF4 in Bl EU-GP5-36-46-AtoC would render the mutant virus more sensitive to serum
neutralization, serum neutralization tests (SNTs) were performed. It was postulated that
increased accessibility of the inserted ORF5-derived neutralizing epitope located in the ORF4
protein ectodomain would result in enhanced sensitivity of the recombinant virus to the action
of neutralizing antibodies as compared to the parental virus Bl EU.

[0195] For the SNTs sera taken from six sows at 48 days post vaccination with Bl EU wild type
virus were serially diluted and mixed either with Bl EU-GP5-36-46-AtoC or with wild type Bl EU.

[0196] After incubation for one hour at 37°C and 5% CO,, MA104 cells were added to the

samples. Serum titers were determined four days later based on CPE induced by non-
neutralized virus. Sera taken from the same animals previous to vaccination served as
negative controls (not shown). Mean values and standard deviations of two independent
experiments are depicted in Figure 8.

[0197] It could be demonstrated that Bl EU-GP5-36-46-AtoC was consistently more sensitive
to in vitro neutralization when compared to Bl EU wild type virus despite variations that were
observable between the six animals analyzed. Serum titers measured for Bl EU-GP5-36-46-
AtoC were 3 to 15 fold higher than the titers determined for the parental virus Bl EU (Figure 8).
Data obtained from a different experiment further suggested that serum titers for Bl EU-GP5-
36-46-AtoC might be even more increasable by mutating the N-glycosylation site (amino acid
Ng of SEQ ID NO: 39) present in the ORF5-derived sequence from Asng to Ging (SEQ ID NO:

50 and 52) as N-glycosylation naturally shields the ORF5 neutralizing epitope ((Ansari et al.,
2006) and data not shown).In summary, the findings depicted in Figure 8 strongly indicated
that the ORF5-derived neutralizing epitope inserted into the ORF4 protein ectodomain is highly
accessible in the recombinant virus Bl EU-GP5-36-46-AtoC making the latter a promising
vaccine candidate. The demonstrated higher sensitivity to sera containing PRRSV-specific
neutralizing antibodies should allow faster clearance and increased safety of the vaccine virus.

[0198] Also, it can be expected that PRRSV-specific neutralizing antibodies will be induced to
higher levels and at earlier time points in piglets or sows that were vaccinated with Bl EU-GP5-
36-46-AtoC when compared to animals that were vaccinated with the parental virus Bl EU.
Early induction of neutralizing antibodies after vaccination should result in faster clearance and
therefore less shedding of the vaccine virus (increased safety) and in a more efficient immune
response after natural infection with PRRSV (increased efficacy).
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[0199] The recombinant virus Bl EU-GP5-36-46-AtoC therefore represents a promising
candidate for a life attenuated PRRSV vaccine with improved safety and efficacy.

LIST OF FIGURES

[0200]

Figure 1: A. Infectious virus recovered from the Bl EU cDNA clone induced a strong CPE on
MA104 cells as shown by bright field microscopy. B. PRRSV capsid protein-specific
immunofluorescence (IF) staining of Bl EU-infected MA104 cells.

Figure 2: Growth of virus recovered from the infectious cDNA clone Bl EU on MA104 cells.

Figure 3: nsp1p N-terminal domain (NTD) amino acid sequence alignment of several US (type
I, top) and EU (type I, bottom) PRRSV strains. The NTD aminoacid sequence of Bl EU is given
at the very bottom. Amino acids R22, PR24, E32, SFP and H52 are indicated above the
alignment and have been shown to be crucial for nsp1f homodimerization (Xue et al., 2010).
Target regions for nsp1p mutagenesis are framed in red. The SDGRSR motif corresponds to
the region described in WO 2013017570 A1 using PRRSV EU cDNA clone LoN94-13.

Figure 4: Amino acid sequence alignment of Bl EU-nsp1p deletion mutants.
Figure 5: Growth of Bl EU-nsp1p deletion mutants on IFN-competent MA104 cells.

Figure 6: IFN-B levels measured at different timepoints in the cell culture supernatant of
MA104 cells infected with the Bl EU-nsp1B deletion mutants or with parent Bl EU virus.

Figure 7: Growth kinetics of recombinant Bl EU viruses harboring deletions or insertions within
the ORF4 protein.

Figure 8: Serum neutralization tests for the recombinant virus Bl EU-GP5-36-46-AtoC and the
parental virus Bl EU.

In the sequence listing:

[0201]

SEQ ID NOs:1-24 correspond to sequences of the ectodomain of PRRSV ORF4 protein with a
deletion;

SEQ ID NO:25 and SEQ ID NO:26 correspond to sequences of the first two predicted N-
terminal B-sheets of PRRSV (genotype |) ORF4 protein;
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SEQ ID NO:27 and SEQ ID NO:28 correspond to sequences of the first two predicted N-
terminal B-sheets of PRRSV (genotype 1) ORF4 protein;

SEQ ID NO:29 and SEQ ID NO:30 correspond to sequences of the first two predicted N-
terminal B-sheets of PRRSV (genotype |) ORF4 protein;

SEQ ID NO:31 and SEQ ID NO:32 correspond to sequences of the first two predicted N-
terminal B-sheets of PRRSV (genotype 1) ORF4 protein;

SEQ ID NO:32 corresponds to a (partial) sequence of a PRRSV (genotype I) ORF4 protein
having a deletion of 11 amino acid residues in the region between the first two predicted N-
terminal B-sheets;

SEQ ID NO:33 corresponds to a (partial) sequence of a PRRSV (genotype Il) ORF4 protein
having a deletion of 7 amino acid residues in the region between the first two predicted N-
terminal B-sheets;

SEQ ID NO:34 corresponds to the sequence of the ectodomain of a PRRSV (genotype [) ORF4
protein having a deletion of 11 amino acid residues;

SEQ ID NO:35 corresponds to the sequence of the ectodomain of a PRRSV (genotype II)
ORF4 protein having a deletion of 7 amino acid residues;

SEQ ID NO:36 corresponds to the sequence of a PRRSV (genotype |) ORF4 protein having a
deletion of 11 amino acid residues (and including the sequence of SEQ ID NO:34,
respectively);

SEQ ID NO:37 corresponds to a nucleotide sequence encoding the sequence of SEQ ID
NO:36;

SEQ ID NO:38 corresponds to a nucleotide sequence encoding a genotype | PRRSV whose
genome comprises a nucleic acid molecule which codes for the sequence of SEQ ID NO:36;

SEQ ID NO:39 corresponds to the sequence of a peptide encoded by the ORF5 gene of PRRS
virus;

SEQ ID NO:40 corresponds to the sequence of a peptide encoded by the ORF5 gene of PRRS
virus;

SEQ ID NO:41 corresponds to Lelystad virus complete genome,;

SEQ ID NO:42 corresponds to VR2332 virus complete genome;

SEQ ID NO:43 corresponds to the sequence of ORF4 protein of the Lelystad virus;
SEQ ID NO:44 corresponds to the sequence of ORF4 protein of the VR2332 virus;
SEQ ID NO:45 corresponds to a first nucleic acid sequence as described herein;

SEQ ID NO:46 corresponds to a second nucleic acid sequence as described herein, which
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flanks the 5' end of the first nucleic acid sequence;

SEQ ID NO:47 corresponds to a third nucleic acid sequence as described herein, which flanks
the 3' end of the first nucleic acid sequence,;

SEQ ID NO:48 corresponds to Bl EU complete viral cDNA insert;

SEQ ID NO:49 corresponds to the sequence of SEQ ID NO:48 with a deletion, thereby
encoding an ORF4 protein having a deletion of 13aa (aa 57-69);

SEQ ID NO:50 corresponds to the sequence of SEQ ID NO:39 with the substitution N->Q at
position 9;

SEQ ID NO:51 corresponds to the sequence of aa 1-11 of SEQ ID NO:39;

SEQ ID NO:52 corresponds to the sequence of SEQ ID NO:51 with the substitution N->Q at
position 9;

SEQ ID NO:53 corresponds to the sequence of SEQ ID NO:51 with a Gly-Gly linker;
SEQ ID NO:54 corresponds to the sequence of SEQ ID NO:52 with a Gly-Gly linker;

SEQ ID NO:55 corresponds to the sequence of SEQ ID NO:53 with an N-terminal proline
residue;

SEQ ID NO:56 corresponds to the sequence of SEQ ID NO:49 with an insert, thereby encoding
the sequence of SEQ ID NO:53;

SEQ ID NO:57 corresponds to the sequence of SEQ ID NO:49 with an insert, thereby encoding
the sequence of SEQ ID NO:54;

SEQ ID NO:58 corresponds to the sequence of SEQ ID NO:48 with a deletion, thereby
encoding an ORF4 protein having a deletion of 14aa (aa 56-69), wherein an insert coding for
the sequence of SEQ ID NO: 55 is included.
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misc_ feature
(8)..(19)
Xaa can be any naturally occurring amino

misc_feature
(23)..(23)
Xaa can be any naturally occurring amino

13

Phe Xaa Val Leu Xaa Xaa Ile Xaa Xaa Xaa Xaa Xaa

1

5 10

Xaa Xaa Xaa Gln Cys Arg Xaa Ala

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

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

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

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

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

<400>

20

14
23
PRT

DK/EP 3591042 T5

acid

acid

acid

Xaa Xaa Xaa Xaa
15

Porcine reproductive and respiratory syndrome virus

misc_feature
(2)..(2)

Xaa can be any naturally occurring amino

misc_feature

(5)..(6)

Xaa can be any naturally occurring amino

misc_ feature
(8)..(18)
Xaa can be any naturally occurring amino

misc_feature
(22) .. (22)
Xaa can be any naturally occurring amino

14

Phe Xaa Val Leu Xaa Xaa Ile Xaa Xaa Xaa Xaa Xaa

1

5 10

Xaa Xaa Gln Cys Arg Xaa Ala

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

20

15
22
PRT

acid

acid

acid

acid

Xaa Xaa Xaa Xaa
15

Porcine reproductive and respiratory syndrome virus



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

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

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

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

<400>

misc_feature
(2)..(2)
Xaa can be any naturally

misc_feature
(5) .. (6)
Xaa can be any naturally

misc_ feature
(8)..(17)
Xaa can be any naturally

misc_feature
(21) .. (21)
Xaa can be any naturally

15

Phe Xaa Val Leu Xaa Xaa Ile Xaa

1

5

Xaa Gln Cys Arg Xaa Ala

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

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

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

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

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

<400>

20

16

21

PRT

Porcine reproductive and

misc_feature
(2)..(2)
Xaa can be any naturally

misc_feature
(5) .. (6)
Xaa can be any naturally

misc feature
(8)..(16)
Xaa can be any naturally

misc_feature
(20) .. (20)
Xaa can be any naturally

16

Phe Xaa Val Leu Xaa Xaa Ile Xaa

1

5

DK/EP 3591042 T5

Page 7 of 92

occurring amino acid

occurring amino acid

occurring amino acid

occurring amino acid

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
10 15

respiratory syndrome virus

occurring amino acid

occurring amino acid

occurring amino acid

occurring amino acid

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
10 15



Gln Cys Arg Xaa Ala

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

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

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

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

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

<400>

20

17

20

PRT

Porcine reproductive and

misc_feature
(2)..(2)
Xaa can be any naturally

misc_feature

(5) .. (6)
Xaa can be any naturally

misc_ feature
(8)..(15)
Xaa can be any naturally

misc_feature
(19)..(19)
Xaa can be any naturally

17

Phe Xaa Val Leu Xaa Xaa Ile Xaa

1

5

Cys Arg Xaa Ala

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

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

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

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

<220>
<221>

20

18

19

PRT

Porcine reproductive and

misc_feature
(2)..(2)
Xaa can be any naturally

misc_feature

(5) .. (6)
Xaa can be any naturally

misc feature
(8)..(14)
Xaa can be any naturally

misc_feature

Page 8 of 92

DK/EP 3591042 T5

respiratory syndrome virus

occurring amino

occurring amino

occurring amino

occurring amino

Xaa Xaa Xaa Xaa
10

acid

acid

acid

acid

Xaa Xaa Xaa Gln
15

respiratory syndrome virus

occurring amino

occurring amino

occurring amino

acid

acid

acid



DK/EP 3591042 T5
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<222> (18)..(18)
<223> Xaa can be any naturally occurring amino acid

<400> 18

Phe Xaa Val Leu Xaa Xaa Ile Xaa Xaa Xaa Xaa Xaa Xaa Xaa Gln Cys
1 5 10 15

Arg Xaa Ala

<210> 19
<211> 18
<212> PRT

<213> Porcine reproductive and respiratory syndrome virus

<220>

<221> misc_feature

<222> (2)..(2)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (5)..(6)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc feature

<222> (8)..(13)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (17)..(17)

<223> Xaa can be any naturally occurring amino acid

<400> 19

Phe Xaa Val Leu Xaa Xaa Ile Xaa Xaa Xaa Xaa Xaa Xaa Gln Cys Arg
1 5 10 15

Xaa Ala

<210> 20

<211> 17

<212> PRT

<213> Porcine reproductive and respiratory syndrome virus

<220>

<221> misc_feature

<222> (2)..(2)

<223> Xaa can be any naturally occurring amino acid

<220>
<221> misc_feature
<222> (5)..(6)



<223>

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

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

<400>

Xaa can be any naturally

misc_ feature
(8)..(12)
Xaa can be any naturally

misc_feature
(16) .. (16)
Xaa can be any naturally

20

Phe Xaa Val Leu Xaa Xaa Ile Xaa

1

Ala

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

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

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

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

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

<400>

5

21
16
PRT
Porcine reproductive and

misc_feature
(2)..(2)
Xaa can be any naturally

misc_feature

(5) .. (6)
Xaa can be any naturally

misc_ feature
(8)..(11)
Xaa can be any naturally

misc_feature
(15) .. (15)
Xaa can be any naturally

21

Phe Xaa Val Leu Xaa Xaa Ile Xaa

1

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

<220>
<221>
<222>

5

22
15
PRT
Porcine reproductive and

misc_feature

(2)..(2)

Page 10 of 92

occurring amino

occurring amino

occurring amino

Xaa Xaa Xaa Xaa
10

DK/EP 3591042 T5

acid

acid

acid

Gln Cys Arg Xaa
15

respiratory syndrome virus

occurring amino

occurring amino

occurring amino

occurring amino

Xaa Xaa Xaa Gln
10

acid

acid

acid

acid

Cys Arg Xaa Ala
15

respiratory syndrome virus



<223>

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

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

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

<400>

Xaa can be any naturally

misc feature

(5)..(6)
Xaa can be any naturally

misc_feature
(8)..(10)
Xaa can be any naturally

misc_feature
(14) .. (14)
Xaa can be any naturally

22

Phe Xaa Val Leu Xaa Xaa Ile Xaa

1

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

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

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

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

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

<400>

5

23

14

PRT

Porcine reproductive and

misc feature
(2)..(2)

Xaa can be any naturally

misc_feature
(5)..(6)
Xaa can be any naturally

misc_feature

(8)..(9)
Xaa can be any naturally

misc feature
(13)..(13)
Xaa can be any naturally

23

Phe Xaa Val Leu Xaa Xaa Ile Xaa

1

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

<220>
<221>

5

24

13

PRT

Porcine reproductive and

misc_feature

DK/EP 3591042 T5
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occurring amino acid

occurring amino acid

occurring amino acid

occurring amino acid

Xaa Xaa Gln Cys Arg Xaa Ala
10 15

respiratory syndrome virus

occurring amino acid

occurring amino acid

occurring amino acid

occurring amino acid

Xaa Gln Cys Arg Xaa Ala
10

respiratory syndrome virus
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<222> (2)..(2)

<223> Xaa can be any naturally occurring amino acid
<220>

<221> misc_feature

<222> (5)..(6)

<223> Xaa can be any naturally occurring amino acid
<220>

<221> misc feature

<222> (B)..(8)

<223> Xaa can be any naturally occurring amino acid
<220>

<221> misc_feature

<222> (12)..(12)

<223> Xaa can be any naturally occurring amino acid
<400> 24

Phe Xaa Val Leu Xaa Xaa Ile Xaa Gln Cys Arg Xaa Ala
1 5 10

<210> 25

<211> 4

<212> PRT

<213> Porcine reproductive and respiratory syndrome virus
<220>

<221> misc_feature

<222> (2)..(2)

<223> Xaa can be any naturally occurring amino acid
<400> 25

Phe Xaa Val Leu

1

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

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

<400>

1

<210>
<211>

26

7

PRT

Porcine reproductive and respiratory syndrome virus

misc feature
(4)..(5)

Xaa can be any naturally occurring amino acid

26
Tyr Ile Thr Xaa Xaa Ala Asn
5
27
6
PRT

<212>
<213>

Porcine reproductive and respiratory syndrome virus

DK/EP 3591042 T5



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

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

<400>

Page 13 of 92

misc_feature
(2)..(2)

Xaa can be any naturally occurring amino acid

misc_feature
(5)..(5)

Xaa can be any naturally occurring amino acid

27

Phe Xaa Val Leu Xaa Asp

1 5

<210> 28

<211> 8

<212> PRT

<213> Porcine reproductive and respiratory syndrome virus
<220>

<221> misc feature

<222> (5)..(5)

<223> Xaa can be any naturally occurring amino acid
<400> 28

Val Tyr Ile Thr Xaa Thr Ala Asn

1 5

<210> 29

<211> 5

<212> PRT

<213> Porcine reproductive and respiratory syndrome virus
<220>

<221> misc_feature

<222> (2)..(2)

<223> Xaa can be any naturally occurring amino acid
<400> 29

Phe Xaa Val Leu Gln

1 5

<210> 30

<211> 8

<212> PRT

<213> Porcine reproductive and respiratory syndrome virus
<220>

<221> misc_feature

<222> (6)..(6)

<223> Xaa can be any naturally occurring amino acid

<400>

30

DK/EP 3591042 T5
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Gln Tyr Ile Thr Ile Xaa Ala Asn

1 5
<210> 31

<211> 22

<212> PRT

<213> Porcine reproductive and respiratory syndrome virus
<400> 31

Phe Met Val Leu Gln Lys Ile Glu Cys Leu Gln Ala Pro Gly Thr Arg
1 5 10 15

Ser Gln Cys Arg Glu Ala

20
<210> 32
<211> 23
<212> PRT

<213> Porcine reproductive and respiratory syndrome virus
<400> 32

Gln Lys Ile Glu Cys Leu Gln Ala Pro Gly Thr Arg Ser Gln Cys Arg
1 5 10 15

Glu Ala Ile Gly Thr Pro Gln

20
<210> 33
<211> 21
<212> PRT

<213> Porcine reproductive and respiratory syndrome virus
<400> 33

Asp Ile Ser Cys Leu Arg His Gly Arg Lys Ser Arg Gln Cys Arg Thr
1 5 10 15

Ala Ile Gly Thr Pro

20
<210> 34
<211> 9
<212> PRT

<213> Porcine reproductive and respiratory syndrome virus
<400> 34

Glu Cys Leu Gln Ala Pro Gly Thr Arg

1 5

<210> 35
<211> 10



<212>
<213>

PRT
Porcine reproductive
<400> 35

Ser Cys Leu Arg His Gly His
1 5

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

36
172
PRT
Porcine reproductive
<400> 36

Met Ala Ala Ala Ile
1 5

Leu Phe

val Glu Ala

20

Ser Phe Ala Cys

Asp Ile Lys Thr Asn Thr Thr

35

Ile
50

Glu Gln Ala

55

Lys Cys Leu

Ala Thr

65

Ile Gly Gln

70

Pro Tyr

Glu Ser Tyr Leu Tyr Asn Ala

85

Phe Ala Ser Glu Met Ser

100

Tyr

Val Ser Val val Ser

115

Asn Gly

Ala Val Thr Gln Thr

135

His His

130

Val
145

Phe
150

Arg Leu Leu His Leu

Thr Ile Ala Leu Phe Ala

165

Cys

<210>
<211>
<212>

37
519
DNA

and

Lys

and

Phe

Lys

Ala

40

Pro

Ile

Asp

Glu

Ala

120

Gln

Ser

Ile

Page 15 of 92

respiratory syndrome virus

Ser Arg
10

respiratory syndrome virus

Val
10

Ala Gln Leu

15

Leu Gly His

Phe Thr His Leu

30

Pro Ser

25

Cys

Ala Ala Phe Met

45

Gly Val Leu

Thr Ser Gln

60

Gly Arg Cys Arg

Thr Ile Gln Thr

75

Ala Asn Val

Leu Met Leu Ser Ala

90

Leu Cys

95

Phe Val Ile

110

Lys Asn Phe

105

Gly

Thr
125

Cys Val Asn Phe Asp Tyr

Gln Leu Val Ile

140

His His Asp

Val
155

Pro Pro Met Arg Trp Ala

Leu Ala Ile

170

Leu

DK/EP 3591042 T5

Met

Ser

Gln

Glu

Asp

80

Leu

Gly

Val

His

Thr
160



<213>

<400> 37
atggctgegg

ttecgeetgea
gctgeceggtt
caatgtcgtg
gaatcatact
gaaatgagcg
tgtgtcaatt
gtaatcgacc
accatcgett
<210>
<211>

<212>
<213>

38

DNA
<400> 38

acctcttgge
ctgctgetcet
gggatctcca
ctegggtatt
ttctcectee
aggacaagat
ggtgctgttg
tcettecaacg
aacaccttcg
ctgtgccegg
gtgccactca
gtccatttga
attctcctet
ccttagaagt
ctgctcatca
tttccttcag
gcaagtgttg

agctggccaa

ccattctttt
agececctgett
tcatggtcct
aagccatcgg
tgtataacgce
agaaaggctt
tcacagatta
acgttaggcet

gtttgttcge

14854

ccectgtteta
cttgcagegg
ccctttaacc
ttggaacgcece
tgagcttcag
caaatggaaa
gctcteceget
gcttgtgaag
tgaactccaa
aatgggtttg
tgtgttaacc
ggaggctcat
taacggtcga
gcttecegecet
ctctgttgat
cacgttccat
gctatcettge

cactctecggt

cttectggtt
ctcgacgeat
tcagaaaatt
tacccccecag
ggacttgctg
caacgtcatc
cgtagcccac
actacatttc

cattecttttg

gcccaacagyg
gaaggacctc
atgtctggga
ggtcaagtct
gacactgacc
gttcccattg
attttcccct
gttgctgacyg
gtctacgaac
tatgcaaact
aactcaccct
tccgacgtgt
tctcegtatga
gaactagaac
ctcaccgaat
tctagtggtc
tttttgagcece

taccaaacca

ggtgctcaac
ttatcagata
gaatgcctcce
tacatcacga
atgctctctg
tttgggaatg
gtgactcaac
ctgtcaccac

gcgatatga

Porcine reproductive and respiratory

tatccttcte
ccgagtattt
ctctctceceg
tctgcacacyg
ttgctgcaat
gcattcctca
tagcgecgcecat
ttttgtaccg
gcggctgcag
ccatgcacgt
tgcctcaaca
acaggtggaa
tgtggacacc
gtcgagtcga
gggaactcac
acctcgecca
tgcecgececga

agtggggtgt

Page 16 of 92

atctcatggt
ttaagaccaa
aageccccetgg
tacaggccaa
cgtgectett
tttctggegt
acacccagca

ctgtaatgag

DK/EP 3591042 T5

Porcine reproductive and respiratory syndrome virus

ttctgaggeg
cacgaccgceg
gacacggtcg
cgtgaccgac
ctacgccteca
tgttteceget
gcatcacctg

gtgggccaca

syndrome virus

tcteggggeg
ccggagagca
gtgcatgtgc
gtgtctcagt
tggtttgttt
ggtggaatgt
gacctceggt
tgacggttac
ctggtacccg
gtctgatcag
ggcttgtcgg
gaaatttgtg
ggggtccgat
aatcctcatt
tgaatcacct
aaaccccgac
agtgtggcge

gcacggtaag

agtgecgecege
cctgetttac
acccecggcetg
gcgeggtcte
tacaagccta
actccatccg
aatcacaact
ttggcaccce
atcacggggc
ccgtttectg
caaccattct
attttcgtgg
gactcggctg
cgaagttttce
gagcacggtt
atgtttgatg
catgaagaac

tacctccage

60

120

180

240

300

360

420

480

519

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



gcaggcttca
aagcgctatce
cggggttegt
aggttttccg
agcgtgcage
ccgettgega
ttgccgecat
ataggccaga
aactgcctge
ttaacggggt
gcgaatgegt
ggctaccaaa
ttagectgtgg
acaaaatgtt
ttttggaggt
aaaggatgtt
gaatcccatce
cagccgactt
agtgtctacc
gtcacaaggce
tgattgccag
atgatgctce
accccacgga
cgaaaccagt
acactgatgt
atgttgagca
tgcaaatttc
cctectgacce
ccttetcectga
tcgagtttga

cgaataaggc

aattaacggce
ttgcteccag
tcgectaatg
gtttggggca
aaagaaaggg
aatcatcacc
agtgaaccga
ggatgattgg
taccctggtt
tcactgggag
ggttggcgtc
acgcgcacte
tattgectgac
gacctcececg
tgttcegeag
gaaggattgt
ctcaagggcce
tgaatcagcg
ggatgcaaaa
catccatcct
cgagcaactg
agtctcagce
aggaaatagg
tgccgagatg
ctecececceegte
ttgtggctcg
ggaccagccc
cggttgggtt
cggtgactca
ccgagcaaaa

cctetetgtyg

gtcegtgetg
tcttggatca
tcteteegta
cacaagtggt
aaggactcga
tattccccac
atgataagtg
gcttctgatt
cggggtcgeg
gtagaggtga
tgctctgaag
gaggccttgg
tttetegeta
tcaccagaac
aaatgtggtg
ccgagctecca
ccegtetgttt
tctcaggaaa
gagctcgagg
gcgectettyg
aggcccggeg
ggcctgacta
ccccatgact
acccttgtaa
gccgetecgyg
gagtccggtyg
ctaaaccttt
catggtcgac
gttgttcagt
aatgttacaa

gtcgatccett

Page 17 of 92

tggttgaccce
gacatctgac
ttgtgcecgaa
atggtgetge
ctatcactcc
cggcggacgg
gtgacttcac
atgatcttgce
cctgtcectaa
ggcctggaat
gctgtgtege
cgtctgetta
accctcecct
ggtccggett
ccteggaggg
aacaggceccat
ccttggatga
ggccccaaac
aaacagcccce
ctggttgtcc
actgtgtttc
acctggcagg
gggaagacgg
gagagcaagt
gctttatcee
agagcgactc
ccctgaccge
gtgagcectgt
tcggggaget
cggttgacgc

tcgagttcge

taatggtcce
tctggaagat
cacagaaccc
cggcaagcga
cgagactgcce
atcttgtgge
gtcccececta
tcaagcgatt
cgccaagtac
ggctcectcge
gccgecttat
caggctacct
tccggaatte
ctctagtttg
ggcttttatt
ggccettttyg
gtgttttect
tteceggtgte
gggaaaagtt
taacgacgag
gacagtcagg
cgggaacccce
acctttggat
accctacaac
gacggggcte
ccctctaaac
atggccggtg
ctttgcgaag
ttctgaatce
ccctgtcgac

tgagcccaag

DK/EP 3591042 T5

attcacgttg
gatgtaactc
accatcctcce
gctcgecacta
caaccaacct
tggcatgttc
actcagtaca
caatgcctge
cttataaaac
tcecectttece
ccagaaaacgqg
tcecgactgeg
tggaccceteg
tataaattac
tgtgetgttg
gcaaaaatta
acggatgtcc
gctgttgeece
caagagaatg
caagtacagg
ggtgctcgeg
cctttteccaa
ctatcccgac
ccaggtccta
gtatttegtce
ttgtctaatg
aaggccaccg
cctcgaaatg
agctcecgteg
ttgacgactc

cgeccacgtt

1140

1200

1260

1320

1380

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



tcteccgegea
agaatcgggt
ccactagaga
cctcacagtt
aggacacacc
aactggtggce
cagtgcctga
ctgatgggce
aaggttgcat
gggtttttga
gctctatgge
gtcgctetta
ggcgcgttcg
ctccatccaa
ttttggectcet
caggtctcett
ttctcttacg
aagggcgttyg
tcaatgtatt
tccaggecgcece
gcggcgatag
aaaagaaaat
aatgcctgaa
ttegtgttte
actgtagggt
caacacaact
actctgtcete
ccgtgtggac
gccgaggtac
gagttgtctg
cagccgtgge

tgatcgcttt

agccctgatt
atacgaacag
ctggectecgac
tcaagctggt
gcctcecetget
acagtgggat
ccagactgtc
gcccecacgeg
gcttteegge
ggttctctce
tccaggtgat
cccaatttte
tctgggtgtt
cccagtecggt
tgagcagcge
atgcgtegtt
tttatgcatg
tcacaagtgt
tcettteteg
aaaaggggtt
ccccatccat
atctgceccag
agtcctacag
cgaaatccce
tgtggtagat
ggtcctggge
caccaaaacg
tctcatccat
cgctgatcca
ctecectetega
acaactctcc

ggcccaccat

gaccgaggag
tgcectccagg
aaaatgtggg
cgcattcteg
cccaggaaga
aggaaattga
ctceegteeg
ccggacattc
accegttttyg
catctcccag
tggctgtttg
gggtgccette
tttggttett
tcttcttgtg
caactttggg
cttggcaagce
cttgcagatt
tggggaaagt
cgcgccaccce
gatcccgtac
caaccacacc
acggtggtcg
gctggaggag
ttctcageccce
tcggacacct
cggggcaact
actggtggtg
ttcatccteg
tggtgttcaa
ctttgcgtgt
ggtagggagg

atggctctta

Page 18 of 92

gtccacttge
cttgcgagece
agagggtgga
cgtccctcaa
gcegggetgg
gtgcggecec
cggacaccca
ctagtcgagt
cggggtccat
cttttgeget
caggtgttgt
ccttattggg
ggatggecttt
accacgattc
aacctgtgeg
tactcggtgg
tggcccetttce
gtataaggac
gttcctectat
atttggcaac
agaaacccat
ctgttccata
ctattgtaga
cattttttcc
ttgtggecge
tcgccaagtt
cctettacac
gtetttggtt
atcctttttc
ctgecgatgg
tgggaatttt

aagcagatat

tgatgtccac
cggtagtcge
catgaaaact
gttccteect
tgacagcacc
tccteccgaaa
gcaagaagac
aggtacagtc
gagtcagegce
cacacttttc
tttacttgcet
tgtcttttet
tgctgtattt
gccggagtgt
cggecttgtg
gtcacgttat
tcttgtttat
agctecctgeg
tgtatcctta
gggttggcge
agcttacgece
cgatcccage
ccagccaaca
gaaagttccg
ggttcgetge
gaatcaaaca
ccttgetgtg
cacatcgect
atatcccacc
agtcaccctg
cattctggtg

gttggtgatc
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gcaaaaataa
gcaaccccag
tggcgetgea
gacatgattc
ggcctaaaac
ctggttgggt
gctgacccte
aggaattgga
ttcatgacat
tcgccgeggg
ctectgetet
ggttectgtge
ctattctcga
cacgctgagc
gtgggececect
ctctggcata
gtggtgtccc
gaggtggctc
tgtgatcgat
gggtgctggt
aacttggatg
caggccatca
cctgaggttg
gtcaatccaa
ggttactcaa
cctcttggga
gcgcaagtgt
caagtgtgceg
tatggcecctg
ccattgttct
ctegtctect

tttttggcectt

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860



tctgegecta
agtgggttac
tgccagcage
tcacccaggt
gtggtgctge
ctgecttaac
gtgccttcag
gttctggagg
gaacggcgac
caacggtgat
gatcgcgaaa
tgttgttggt
catttcagaa
tcttgtgaca
ttccagacac
catccctgat
agtggaaggce
gatggggcat
tccagecagte
ccectggtet
gctttetetg
tttcgetggt
ggtccttget
tgtaatcctg
tttttcaage
acagtcctgt
ggctgacctt
tatgaagaat
gttggettce
tgctgagacg

tcctcatgga

cgectggect
ccttcaccct
tggcatccett
agccggaatt
cgctgtagee
tgggcgaact
gactcataaa
agtctttacce
acagccaggg
tacgcetggt
gggtatcgcg
gaaggattcg
tctggtgate
acccccgaag
ttcgegggece
gtgacgtcca
ggtctttcga
gcttggacac
ttggtecgag
gcgcaggtgt
gcgttctacg
aggttgtctg
atgaccagct
tggttgttca
geccttettee
ggcatgagta
gactttctgt
gctgetggece
ttagttcagg
gccaccccat

tctattecttg

atgagttctt
cttaccatgce
tcactaggga
attacacctt
acagccccag
ttgatcttca
ccctgectca
attgatggga
tcaccggtga
cccatgetga
gtcgtgecta
ccttetgttt
tcattggaat
gggagacctg
caagcgttcc
tcccaagtga
ccgttcaact
ccattgttgce
cegtgttetce
tgatgatcag
cactcggggyg
aattgtctca
gtgtccccat
aatatcggtg
tgcggtactt
atgaatcctt
ccggcctaac
aatatattga
tcgacaaaat
cccttgatac

acattaacgt
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ggttaatttg
tttgggtaca
caactggect
atgacattca
aaggcactta
ccecegtetge
acaccgtgaa
aaaaactgtt
ctcctataac
tgactggcaa
ttggcaaaca
tactaactgt
ccacaccggt
cactattaaa
ccttggggac
cttggcatcg
cttgtgtgtc
cgtgggtttce
ttttgegete
actcctcacg
tgtcgteggt
agccatttca
catcatcatt
tctccacaac
tgcagagggt
gacggctgcet
gaatttcaag
agcagcgtac
gaagggggtt
aggtgacgta

agggactgaa

tttettteee
ctctttctta
tctetgggea
ccgatacact
catggccgece
agttgggtce
tgtcgtgggt
gttactgcga
cgcatgctca
ggcgttgeccece
tcaactggtg
ggtgactcgg
tcgaacaaac
gaaaccaagc
ataaaattaa
ctecetggett
tttttectte
tttttgetga
tttgegtttyg
gcctecectea
ttggccgetg
acatactgct
ggtggactcce
acgctagttg
aatctcagaa
ttggecttgta
tgttttgtgt
gccaaggect
ttgtccaage
gttgttctgce

aggaaaactg
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atgettttga
gtgttttgte
gtcggeeget
tctgggecge
gtcecgtagag
cttectcgagg
tcttettttyg
cacatgtgtt
ccttcaggac
cagtggtcaa
tcgaacccegyg
ggtcacccegt
ttggttetgg
tctectgacct
gceccggecat
ccgtceetgt
tctggegtat
atgaaattct
catggctcac
accgcaacaa
agatcgggac
ttttacctag
atgctcttgg
gtgatgggag
aaggtgtttc
agttgtcaca
ctgcttcaaa
tgecgeccacga
tagaagecttt
ttggacaaca

tgtctgtgeca

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720



ggagactcgg
tgtagacgce
gcgtcatege
ccteggettt
tgacacctte
agccgactat
cccaaagtce
tctggttaaa
gctatcecett
agtggaaaag
aaactgctag
acggcggtga
aaagtcacct
aacctatgct
ctaaagcctg
ggtgtgaacg
tccaaacaaa
ccttataage
accaggttcg
gcttgttgce
actcttcage
cttgactcac
gcagaggacc
cgcttagtge
tcaacttacc
gatattcaga
caaactgtta
atcctgggca
caggcgttca
gagctgcatt
agtacccecg

gaagagtacc

agtttgggtg
ctgaccagca
ggtgaggaag
cataacatta
tacacggatg
agagacaggg
gagaccccetg
ggtaaagagg
gaacaagctc
ctaaagcgca
ccgecagtgg
aaattgtgaa
ctgaagtgga
ccggtgttgt
gacttgacac
gttccatttg
taatccaagc
tctatcetgt
gggacttacc
tacaccccaa
atggttttga
gccctgacac
tccaaaagta
gcaggttcat
ccgctaagaa
gcatacctga
caccttgcac
ctaacaactt
tgaaaaaggc
gcaccgttge
ccattgtgag

tgcccagcecta

gctccaaatt
tcccacttcea
acgatcttaa
atggcaaagt
actcccgata
attatgaagg
tcggcactgt
tcttgatcecce
tcgetggtat
ttattagcca
cttgaccege
ataccacagce
ggtgaagaaa
gttgatgaga
gacacctggce
ggattttgaa
gtgtgagatt
taggggggat
ttataagact
tggagccecceg
gctttatgtce
tccttttatg
tgacctatcc
cttcagcecceat
ctccatggceca
aatcgatgaa
cctcaagaaa
tattgcecettyg
ttggaattcc
cggcaggtgt
atggtttgtt

cgtgcttaat
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cagtgtctge
gacaccaact
agtcgagagg
ttactgcaaa
cacccaagac
tgtgcagacc
tgtgatcgge
caagcctgac
gggccagact
actccaaggce
tgtggcegeg
agaaccttca
tcaacagagc
cctcaccecctce
atccaaccgg
actgccccca
aggcgcgggyg
cctgagegge
cctcaagaca
gtatttgacg
cccactgtge
tgtactaagce
acccaaggat
attggtaaag
gggattaatg
atgtgtgccc
cagtattgtt
gcccacagat
ccaattgcct
cttgaggctg
gccaacctece

tgctgccatg

accgttgtgt
ccgetttteg
atgaagaagc
atttgggaca
tgtgecttte
gccccccage
ggcattacgt
aactgccttg
tgtgacctca
ttgaccaccg
gcggcettagt
ccctaggececce
agggccacgce
cgtecccttgt
ggcatgggge
caaaggcgga
atgccccgaa
atgaaggtcg
ccaagtccge
gtaaatccat
cctatagtgt
atggcacttce
ttgtcttgece
cgccaccatt
gtcagaggtt
gcgctgtcaa
ctaagcccaa
cagcgcettag
tggggaagaa
acttggcecte
tgtatgaact

acctcgtgge
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ccaacacacc
agaatggccce
actgcatatc
agtctaccgg
aggacaggtc
acggatttga
ataacaggta
aagccgccaa
cggetgetga
agcaggcttt
tgtgactgaa
tttagacctg
cgttgtagca
tgatgttctt
tggaaacatg
actcgagtta
cctccaactce
ccttatcaat
agtccacgeg
gctgggcacc
tatggagtac
cagtgctgcet
tggtgtcttg
gttcctececa
tccgacaaag
ggaaaattgg
aaccaggacc
tggtgtcacce
taaattcaag
ctgcgaccge
tgcaggatgt

aacacaaaat

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

8580

8640



ggtgccttca
accgtatatt
catgagattg
cagcctatgt
aattaccatt
aagaccgtta
ctagcccceca
gcatcagagt
tatgatcctg
ggttatcgcet
aatgagggga
gcctgtggge
ttgagttgceg
tctggcaaga
gcaatcatga
cggggecteg
gactatcagg
tgtaatgttce
ctgctgagte
gatatagtca
ttceccaccac
ggccgagtgt
ctttccaaaa
gattcctact
tttggtccta
gctaggaaca
ccataccaca
tttgatattg
gtagccatta

gaatttttta

gagctggtag

caaaacgcgg
cactgataat
gtcttaagtt
tggtgtattce
ggtgggtcga
taactgacaa
atcgtgaccg
actatgcgtce
agtggtatga
tcccaggace
agaaattccg
ttgacttgtg
gccaccatge
cccetettga
gggtaagcga
ttgcagtcaa
tagtgecctcet
tactcagcaa
aagtccagga
gtgctctcaa
ctgeccaggte
catacctcga
cacctcttgt
gttatgtgtt
acatctgtge
ccagggtggg
aagaccgtac
tgacattgca
ctcgagcaag
atttaacccc

ttttggacge

tggcctgteg
ttacgcccag
tcttgaggag
tgatgatctt
gcaccttgac
gceccagettt
cattctgget
tgctgecgea
agacctcatc
ggcatttttc
ccattgegge
cttgtttcac
cggttccaaa
tgcegtgetg
caaagtgaca
aaggggtatc
tttgcecgacce
attcatagtg
tgatgatgtt
agtttgcagg
cgggccatgg
tgaggctgga
gtgtttgggt
cgatcagatg
agccatccag
tttcaccacc
tggctctgeg
tctaccatcg
acatgggttg
tgagagcact

cggtaatgca
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tctggggacce
cacatggtgt
caactcaagt
gttttgtatg
ttgatgctgg
ctcggttgea
gctctegeat
attctgatgg
tgtggcatcg
atgtccatgt
atctgtgacg
tcgecacttte
gaatgttcge
aagcaaatcc
gceectggatce
gcaggtaatg
tgcaaagaca
gggccaccag
atttacacac
tattccatcc
gtcaagctca
tattgtaatc
gaccttcage
cctcagaagc
ccttgttaca
cggcctgtgg
ataaccatag
ccgaagtect
ttcatttatg
gattgcaacc

gtcacaactg

ctgtcaccag
tgtcageccect
tcgaagacct
ctgaaaggcc
gtttcaagac
gaattgaggc
atcacatgaa
actecgtgtge
ctcagtgege
gggagagact
ccaaagctga
atcaacactg
agtgtcagtc
catacaaacc
cagggaggta
aagttgatct
ttaatatggt
gttccgggaa
ccactcatca
caggggccte
ttgccagcgg
atctggacat
aacttcaccc
agctgaccac
gggaaaaact
cctteggteca
attcatccca
taaacaaatc
accctcataa
ttgtgttttg

tggcgaaggce
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tgtgtccaac
aaaaatgggt
ccttgaaatt
ctcectteecce
agacccaaag
ggggcgacag
agcgcaggac
ttgcattgac
ccgccaggat
gagaagccat
tcacgegtcet
ccctgttate
acctgttggg
tcctegtaca
ccagtctegt
ccctgatggg
gaaggtggct
gacaacctgg
gaccatgttt
aggactccct
acacgtccca
cctcagactg
tgttggettt
tatttataga
tgaatctaag
ggtgttgaca
aggggccact
ccgagcactt
ccagctccag
ccacggggat

cctagaaact

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



ggtccgtcege
gccagtctgg
ttttecececetg
gtggtcactce
ctcgacaacce
tttcteggta
caggccttac
ctcgacacag
aaaggcacca
cccaaggact
tgcactctca
tcgaaatget
gccaccgect
tttattcagc
gccaaccgta
gactacggtg
aaaattttgg
gcaattcttg
gttcgagaac
cttggcacag
tgaattcgga
gctttcactg
gggttcacag
ctecegttege
acccaactgt
gcacatgaag
ggagcattcg
gtccaggcete
ccactttcett
acaatacaac
caagttgacc

ggcttcatct

ggttcegtgt
aagggagctg
acagcccagce
atcagaataa
gttacagcaa
cacccggegt
ctgaaacact
ctgaggaaga
caattggtgg
ccattgecegt
ctgatgtgta
ggaaactcaa
acttccagtt
tgcccaagaa
aagttgtgcg
ctcaacacat
ggttgcagcc
cacgccgtat
gcccacacge
aattacaagt
gggatgcaat
aattccttgt
tcgcaggatg
gctctgeccat
agaccggatg
gtctcccact
ggccaagcegg
gacattgtca
agctcgcgac
accacgttgg
gattttagge

gttaccttgt

gtcggaccceg
catgccacta
atttgcacct
tcgggegtagg
gccaatggtc
ggtgtcatac
cgtttccacg
ggcagcaaaa
ttgtcatcac
agttggggta
cctecccagaa
actggacttc
ggaagggctc
cgccattgtg
aaccacagat
tttgacaacc
cttcaggcga
gaatgacggt
tatctatggg
ggagctaggt
ggggtcactg
tagtgtggtt
gttactggtc
tcactctece
ttccacaatt
tgattgatga
cctggaaaca
ctcacttcca
tcgtgatgcet
atcgcgttga
aatggctcat

ttgtagtgct
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agatgcaagt
ccgcaagtgg
ctgccaaaag
cctgatcgac
ggtgcagggt
tatcttacac
ggacgcatag
gaactcccece
attacatcaa
agttcacctg
ctceggeegt
agggacgtcc
acttggtctg
tacatcgatc
tggcgagctyg
gcctggtteg
acatttggcc
aaggactaca
cgtgctegtg
aaacccagat
tggagcaaaa
gacattgtca
tttcttctca
gaactatcga
tgcgtttaag
gatggtctct
ggtggtcget
acacctagcc
aaaaaatctt
gctcatttte
cagtgtgcac

ttggcttcga

ccctettage
cacataacct
agctggegece
ttgtcgecag
atgtggtcgg
tatacattaa
ctacagattg
acgcattcat
aatacctacc
gcaaggccgce
atttgcaacc
ggctaatggt
cactgcctga
cgtgcatagg
acctggecagt
aggacctcgg
ttgaaaatac
ctgattacaa
accatacata
tgtcgcectga
tcagccagtt
ttttecttge
gggtggtttg
aagtcctatg
cacccattgg
cgtegegtet
gaggccactce
gcagtggagg
gctgtaggca
cccacgecag
gcttccattt

attccagctc
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tgcctgttca
gggattttac
acactggcca
catgcgcceeg
gcegtcecace
gggtgagcce
tcgggagtac
gggtgatgtc
caggtcccta
caaagcctta
tgagacagcg
ctggaaaggg
ctatgccagg
accggcgaca
gacaccgtac
gccgcagtgg
tgaagattgg
ctggagttge
ccactttgee
gcaagtcccg
gttcgtggac
catattgttt
ctcecgegttt
agggcttgtt
gcatgttttg
accaaaccat
tcacgaagtt
cggattcttg
atgtaagtct
gcacgaggcc
tctectetgt

tacgctatgt

10560

10620

10680

10740

10800

10860

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



ttttggttte
tgtaagccct
tggtgcagga
atcccgecetg
tccttttect
gtttttgtgg
gtgtccacta
gggggtaatt
aacatctcat
atattaagac
tccaagceccecce
cgatacaggce
ctgegtgect
atgtttctgg
aacacaccca
cacctgtaat
gagatgttct
ttgectgtgta
caatacatat
tttgattggg
ggttttctca
ggattttatg
ctegtgtgtt
cggttcacca
gtggtggaga
gtecctegaag
tagatggttt
cgtatacacc
tgcacatcct
ttcagtccge

tttacagett

cattggccca
gccttaccag
tagggcacac
ggtatgataa
acgcggcaca
acaagcaacg
agtacaacat
ggtttcacct
ggtttctgag
caacacgacc
tgggacacgg
caacgtgacc
cttctacgee
cgttgtttce
gcagcatcac
gaggtgggce
cacaaattgg
ccggettgte
ataacttgac
cagtcgagac
caacaagcca
accagcggta
ttgccatcecg
acttcatcgt
aattgggcaa
gggttaaagce
ttgttatgac
tataatgata
gatatttctg
caaccgtgtt

cacagagtca

cggcaacaca
tcaagcggcec
cagctgcgag
ccttaagetce
gttccatcceg
tcaggccatc
ctcegecateg
agaatggctg
gcgttegect
gcggctgeceg
tcgcaatgtce
gacgaatcat
tcagaaatga
gcttgtgtca
ctggtaatcg
acaaccatcg
ggcgcettett
ctggtccettt
gatatgcgag
ttttgtgcectce
tttetttgac
cgtgctcage
tgctgctaaa
ggacgaccgg
agctgaggtc
tcaacccttg
cctactgctg
tatgcccetta
aactgttect
gtactcactt

tggaagttca
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tcatttgaac
aaacaacggc
gagagtgacc
gagggctact
gagctattcg
tgtgcggage
tatgcggcegt
cggccattet
gcaagccctg
gtttcatggt
gtgaagccat
acttgtataa
gcgagaaagg
atttcacaga
accacgttag
cttgtttgtt
gattccgcac
gcecgatggeca
cttaatggga
tacccggtceg
gcgeteggte
agtgtctacg
aattgtatgg
gggaggattc
ggcagcgacc
acgaggactt
tacaaaagct
aggtgtcacg
tcactttecgg

tgggggccgt

tcacttccag

taactgtgaa
tcgaacccgyg
atgatgagtt
acgcettgget
gaatagggaa
acgacggatc
actatcatca
tttettectg
cttetcgacg
ccttcagaaa
cggtaccccee
cgcggacttg
cttcaacgtce
ttacgtagcece
gctactacat
cgeccattett
tcttgetttt
acggcaacag
ccacctgget
cgactcacat
tcagtgetgt
gcgtcetgtge
cttgtcgeta
atcggtggaa
ttgtcaccat
cggctgageca
tgtgttggcc
cggtcgacte
atacatgacg
tgttgcectce

atgcagattg
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ttacaccata
tcatagcatg
gtcaatgacc
ageccttcettg
tgtatcgegt
caattcaacc
ccagatagac
gttggtgcte
catttatcag
attgaatgcc
cagtacatca
ctgatgetct
atctttggga
cacgtgactc
ttecetgtcac
ttggcgatat
ggtggectttt
ctcgacatac
gtctageccat
tctcectcactg
gtcegtcaca
cctecgecageg
cgcccgeace
atccccaata
taaacatgtc
atgggaggcc
ttcagcatca
ctagggcetgt
tatgtgcatt
ctgtggggta

tgttgeettyg

12480

12540

12600

12660

12720

12780

12840

12900

12960

13020

13080

13140

13200

13260

13320

13380

13440

13500

13560

13620

13680

13740

13800

13860

13920

13980

14040

14100

14160

14220

14280



gccggcegata
tceccagegte
gcactctggt
gagtggttaa
acagctccaa
ataaggaccce
ccgecatttte
tcecctetgtt
tegteccageg
cgcctgatte
<210>
<211>

<212>
<213>

39
17
PRT

<400> 39

cattctggcee
tggcaaccga
accaggactt
cctegtcaaa
tggggaatgg
agcgccagcea
ccctagetge
tgcaatcgat
ggaaagtcag

gcgtgacttce

cctgcccacce
gcatacgctg
cggagcectceg
tatggccggt
ccagccagtc
acctagggga
tgaagatgac
ccagacggct
ttttcaggtt

cacatccgece
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acgtagaaag
tgaggaagcc
tgttgggcgg
aaaaaccaag
aatcaactgt
ggacaggcca
atacggcacc
tttaatcaag
gagttcatgce

aatc

Porcine reproductive and respiratory

Ser Ser His Leu Gln Leu Ile Tyr Asn Leu Thr

1

Gly

<210> 40
<211> 17
<212> PRT
<213>
<400> 40

5

10

tgctgcaggt
cggactaaca
caaacgagct
gccagaagaa
gccagttget
aaaagaaaag
acctcaccca
gcgcaggage

tgceggttge
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ctccatccta
tcagtgaacg
gttaaacgag
aaagaaaagt
gggtgcaatg
gcctgagaag
gactgaacga
tgegtegett

tcatacagtg

syndrome wvirus

Ile Cys Glu Leu Asn

15

Porcine reproductive and respiratory syndrome virus

Gln Ser His Arg Ala Ser Thr Ala Gln Gly Thr Thr Pro Leu Arg Arg

1 5
Ser

<210> 41

<211> 15111
<212> DNA

<213>

<400> 41

10

Porcine reproductive and respiratory

atgatgtgta gggtattccc cctacataca cgacacttcect

gcgtgggtac agccccgccce caccccecttgg cccectgttet

ctetcgggge gagtgecgecg cctgetgetce cettgeageg

15

syndrome wvirus

agtgtttgtg taccttggag

agcccaacag gtatccttcet

ggaaggacct

cccgagtatt

14340

14400

14460

14520

14580

14640

14700

14760

14820

14854

60

120

180



tcecggagage
ggtgcatgtg
ggtgtctcag
ttggcttgtt
aggtggaatg
tgacctecegg
gtgacggttg
actggtacce
tatccgacca
aggcttgtcg
agaaatttgt
cggaatcecga
aaatcctcat
ctgagtccce
agaaccccga
aagtgcgcetg
tgcatggtaa
ctgatggtcce
ctctggatga
acacagagcc
ccggcaaacyg
ccaaggttge
ggtcttgtgg
cgtccectet
ttcaggcgat
acgccaagta
tggctectceg
caccgectta
acagactacc
ctcaggaatt
tctctagttt

gggctttcat

acctgcettta
caccccggcet
tgcgeggtet
ttacaagcect
tactccatcc
caatcacaac
cttggcacct
gatcacgggg
gcegttecet
gcagcegtte
ggttttcacg
tgattcagece
tcggagtttt
tgagaacggt
cgtgtttgat
ccatgaggaa
gtacctccag
cattcacgtt
tgatgtcacc
taccacttcc
ggctcgtget
cctgeceggte
ttggcatgtc
gactcagtac
tcaatgtcta
ccttataaaa
ctcectttet
tccagcagac
ctccgattgt
ctggacccete
gtataaatta

ctatgctgtt
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cgggatctcecec accctttaac catgtetggg

gceccegggtat

cttetectete
agggacaagc
gggtgctgtt
ttcectecaac
cgacaccttc
cccgtgeeceg
ggtgccaccce
tgtccatttg
gactcctcece
gceetggagg
cctgctceatce
ttttcectteca
ggcaagtgcet
catctagcetg
cgcaggcttc
gaagcgctgt
ccaggattcg
cggatctttc
aagecgtgeceg
cccacctgtyg
cttgccgeca
aacagaccag
cgactgcectg
cttaacggag
cgtgaatgtg
gggctaccta
gttagctctg
gacaaaatgt

ctattagagg

gagaggatgt

tttggaacgce
cagagcttca
ttcactggaa
ggctctcage
gacttgtgaa
gtgaactcca
ggatgggttt
atgtgttgac
aggaggctca
tcaacggtcg
tactaccgec
accctgtega
acacgtctca
ggctctectyg
acgccttegg
aagttcgcgg
cttgccecca
ttegectgac
ggtttggagc
ctaaaagtga
gaattaccac
taatgaaccg
aggatgattg
ctaccgtggt
ttcactggga
tggttggcgt
aacgtgcact
gtattgctga
tgacctceccee
ttgttcegea

tgaaggattg

cggccaagte
ggacactgac
agtccctatce
tgttttececet
ggttgctgat
agtttacgag
gtttgcgaac
taactcgect
ttctagegtyg
atctcgcatg
tgagttagaa
cctggeccgac
ttcttgecggt
ctttttggge
ttaccaaacc
cattcgtgcect
gtcttggatce
atccecttege
gcataagtgg
gaaggattcg
ctactctcca
gatgataaat
ggcttctgat
tcggaatcge
ggtagaggtg
ttgctctgaa
cgaggccttg
ctttcttget
gtcaccagag
aaaatgcggt

tccgagetec
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acgttctcce
ttttgcacac
cteggtgeag
ggcatcecte
ttggcgegta
gttttgtacc
cgcggcetgeca
tccatgcacg
ttgcectecaac
tacaggtgga
atgtggacgce
cgtcaggteg
tgggagctca
caccttgtcc
cagtcggteg
aagtggggcg
gtagtcgatc
aggcacctga
attgtgccga
tatggcgcetg
gctcccacee
ccgacagacg
ggtgacttca
tatgatcettg
gcctgtecta
aggtctggaa
ggctgtgtcg
gcgtctgett
aatccacctc
cggtccgget
gccacggaag

aaacaggcca

240

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

1920

1980

2040

2100



tggececcettet
agtgtttcce
gttccggege
cggaagaagt
ctaacaatga
tggcagtcgg
gcgggaattt
aaccactgga
cacccgacaa
cgacggggcce
cgccetttgga
cttggceagt
tctttgtaaa
tttctgaatc
ccecetgtega
ccgaactcaa
ccgatgtcecca
ccggtagteg
acatgaaaac
aattcctccce
gtgacaatgce
cccccccaaa
agcaagaaga
tgagcacggg
tcagccageg
tcacactttt
ttttacttgce
gtgtctttte
ttgctgtatt
cgccggagtg

gcggecettgt

ggcaaaaatt
tacggatgtt
tgctgttgte
tcaagagagt
gcaggtacag
gaatgctcat
gtcccectceca
tttgtcecccaa
cccaggttcet
tatactctgt
tctatctgat
gagggccacc
gcctcgaaat
cagctctgte
cttgacgact
gcgecegegt
tgcaaaaata
tgcaacccca
ttggcgetge
tgacatgatt
cggcctgaag
accggttggg
tgtcacccecce
cgggagttgg
ccttatgaca
ctecgeecgegy
tctcettgetce
tggttetttg
tttattctceg
tcatgctgag

ggtcggeccce

aaagttccat
ttagccgact
ctgtgttcac
ggccacaagg
gtggttgeccg
gaaggtgctc
gaccccatga
ccagcaccag
gatgccggtyg
catgttgagc
gcgcaaaccce
gcgtcetgacce
gctttetetg
atcgagtttg
tcgaacgagg
ttcteegeac
aagaaccggg
gccaccaggg
acctcgeagt
caagacacac
caactggtgg
ccagtgcttg
tccgatggge
aaaggcctta
tgggtttttg
ggctctatgg
tgtcgttett
cggegtgttce
actccatcca
cttttggectc

tcaggcctcet
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cctcaaagge
tcgagccage
cggatgcaaa
ccgtccactce
gtgagcaact
tggtctcage
aagaaaacat
cttccacaac
cccteeeegt
actgcggcac
tggaccagcc
ctggectgggt
atggcgattc
accggacaaa
ccctetetgt
aagccttaat
tatatgaaca
agtggctcga
tccaagetgg
cgectectgt
cacagtggga
accagatcegt
caccccatge
tgctttccgg
aagttttctc
ctccaggtga
acccgatact
gtctgggtgt
acccagtcgg
ttgagcagcg

tatgtgtcat

ccegtetgtg
atctcaggaa
agagttcgag
tgcactcectt
gaagctcgge
tggtctaatt
gctcaatage
gacccttgtg
caccgttcga
ggagtcggge
tttaaatcta
ccacggtagg
agcecttcag
agatgctccg
agtcgatcct
tgaccgaggce
gtgcctccaa
caaaatgtgg
tcgcattett
tcccaggaag
taggaaattg
ccectecgect
gccggatttt
cacccgtcte
ccacctccca
ttggttgttt
cggatgcectt
ttttggttct
ttettettgt
ccaactttgg

tcttggcaag
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tccctggacg
aggccccaaa
gaagcagccc
gccgagggte
ggttgtggtt
aacctggtag
cgggaagacg
agagagcaaa
gaatttgtcc
gacagcagtt
tceetggecg
cgcgagcectg
ttecggggage
gtggttgacg
ttcgaatttg
ggtccacttyg
gcttgtgage
gatagggtgg
gcgtceectea
aaccgagcta
agtgtgaccce
acggatatcc
cctagtcgag
gcggggtcta
gcttttatge
gcaggtgtcg
cccttattgg
tggatggcett
gaccacgatt
gaacctgtgc

ttactcggtyg

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

3900

3960



ggtcacgtta
ctecttgttta
cagctcctge
ttgtatcctt
cgggttggceg
tagcttatge
acgatcccag
accagcctac
caaaagttcce
cggttcgetg
taaatcagac
ccettgetgt
tcacatcacc
catatcctac
gggtcaccct
ttattttggt
tgttagtggt
gcttetttce
actcattctt
ttectttgggce
accagtacac
atatggcege
cagttggatc
atgttgtagg
tcgtcactge
accgcatgca
agggcgttge
catcaactgg
gcggcgattc
gttcaaacaa
aagaaaccaa

acattaaatt

tctcectggeat
tgtggtgtce
ggaggtggct
gtgtgatcga
cgggtgctgg
caatttggat
tcaggctatce
acctgaggtce
agtcaaccca
cggttactcg
cccececagg
ggctcaagtg
tcaagtgtgt
ctatggccce
gccattgtte
gctegtetcee
cttttcggcet
tatactcttg
ggtgttttgt
aattggcecge
ctctgggeca
cgtccggaga
ccttctcgaa
ctcttececett
tgcccatgtg
cactttcaag
ccectgtggte
tgtcgaacce
ggggtcaccc
acttggttct
gctctetgac

gagtcecggcecce

gttctcectac
caggggcgtt
cttaatgtat
ttccaaacge
cgtggtgaga
gaaaagaaaa
aaatgcctga
gttegtgtgt
gattgcaggg
acagcacaac
aactctatct
tctgegtgga
ggccgaggaa
ggagttgtgt
tcagcecgtgg
ttgactgett
ttttgtgett
aagtgggtta
ctgccagecag
tttacccagg
cgtggtgcag
gctgctttaa
ggtgctttca
ggttceggag
ttgaacggcecg
accaatggtg
aaggttgcga
ggtatcattg
gtcatctcag
ggtecttgtga
ctttccagac

atcatccctg
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gtttatgcat
gtcacaagtg
ttcetttete
caaaaggggt
gcececcatceca
tgtctgecceca
aagttctgca
ccgagatcece
ttgtggtaga
tggttctggg
ccaccaaaac
ctcttgttca
ccgctgacece
gctecctcectceg
cacaactctc
tggcccaccyg
acgcctggec
cccttcacce
ccggcatect
ttgccggaat
ctgetgtgge
ctgggcgaac
ggactcataa
gggttttcac
acacagctag
attatgcctg
aggggtaccg

gggaagggtt

aatctggtga
caacccctga
attttgcagg

atgtaacatc

gcttgcagat
ttggggaaag
gcgegecace
tgatcctgtg
tcaaccacac
aacggtggtt
ggcgggaggyg
cttetcagee
ttcggacact
ccggggcaac
gactggtggg
tttcateccte
atggtgttca
actttgtgtg
cggtagagag
catggctcett
catgagctcc
tcttactatg
ctcactaggg
tattacacct
cacagcccca
tttaatcttc
accctgecett
cattgatggce
agtcaccgge
gtcccatgcet
cggtegtgece
cgecettetgt
tcttattgga
aggggagacc
cccaagegtt

cattccgagt
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ttggcecettt
tgtataagga
cgtgtctcete
cacttggcaa
caaaagccca
gctgtecccat
gccatcgtgg
ccatttttce
tttgtggctg
tttgccaagt
gcctcettaca
ggtctttggt
aatcecttttt
tctgeccgacg
gtggggattt
aaggcagaca
tggttaatct
ctttgggtge
ataactggcce
tatgacatcc
gaaggcactt
accecegtetg
aacaccgtga
agaagaactg
gactcctaca
gatgactggc
tactggcaaa
tttactaact
atccacaccg
tgcaccatca
cctettgggg

gacttggcat

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



cgctectage
tctttttect
tetttttget
tetttgtget
cggcatctct
gtttggcagce
cgacatactg
ttggtggact
acatgctggt
gtaatctcag
ctttagecttg
agtgctttgt
atgccaagge
ttttgtccaa
tgattgttct
aaaggaaaac
gtactgtcgt
cccetetttt
ggatgaagaa
aaatttggga
accatgcettt
ccaccccecca
gcggtattac
acaactgcct
cttgcgacct
gtttgaccac
cggcggccta
caccttagge
gcagggccac

accgtcccett

agggcatggg

ctecegtececet
tctetggege
gaatgaaatt
tgcatgggce
caaccgcaac
tgaaatcggg
cttecttacct
ccataccctc
tggtgatggg
aaaaggtgtt
caagttgtca
atctgcettca
cctgecgecaa
gctecgaggcece
gcttgggcaa
tgtgtecgtg
gtccaacaca
tgagaatggt
acactgtgta
caagtctacc
tcaggacagg
acagggattt
gtataacagg
tgaagctgcce
tacagectgcee
tgaacaggcet
gttgtgactg
cctttagacce
gctgttgtgg
gtcgacgttc

gccgggaata

gtagtggaag
atgatgggcc
cttccagcag
acceccetggt
aagctttcetce
acttttgectg
agggtccttg
ggtgtgattc
agtttttcaa
tcacagtcct
caggctgacc
aacatgaaaa
gagttggcct
tttgctgaaa
catcctcacg
caagagaccc
ccegtggacyg
ccgegtceatce
tcecetegget
ggtgacacct
tcagccgact
gatccaaagt
tatctgatca
aagctgtccc
gaggtggaaa
ttaaactgtt
aaacggcggt
taaaagtcac
caaacttatg

ttctgaaacc

tgggegtgga
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geggectcte
atgcctggac
ttttggtceg
ctgcacaggt
tggcgttcta
gcagattgtc
ctatgaccag
tgtggttatt
gcgecttett
gtggcatgaa
ttgatttttt
atgctgeccgg
ctctagttca
cagccacccce
gatccatcct
ggagcctagg
ccttgaccgg
gcagcgagga
tccacaacat
tttacacgga
acagagacag
ctgaaaccce
aaggtaagga
ttgagcaagc
agctaaagecg
agccgccagce
aaaaattata
ttccgaggtyg
tteceggtgte
cggacttgac

cggttctatt

gaccgttcaa
acccattgtt
agcegtgttt
gttgatgatt
cgcactcggg
tgaattgtct
ttgtgttcce
caaataccgg
cctacggtat
taacgagtcc
gtccagetta
ccagtacatt
gattgacaaa
gtceccttgac
cgatattaat
cggctccaaa
catcccactc
agacgatctt
caatggcaaa
tgattcecgg
ggactatgag
tgttggcact
ggttctggtce
tctcgctggg
catcattagt
ggcttgacce
aaataccaca
gaggtaaaga
atcttgatga
acaatacccg

tgggattttyg
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cttttgtgtg
gccgtggget
tcttttgecac
agactcctca
ggtgtcgtceg
caagctcettt
accatcatca
tgcctccaca
tttgcagagg
ctaacggctg
acgaacttca
gaagcagcgt
atgaaaggag
ataggtgacg
gtggggactg
ttcagtgttt
cagacaccaa
aaagtcgaga
gtttactgca
tacacccaag
ggtgtgcaaa
gttgtgatcg
cccaagcectg
atgggccaaa
caactccaag
gctgtggecg
gcagaacttt
aatcaactga
gacctcacce
gcattcaacc

aaaccgcacc

5940

6000

6060

6120

6180

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



cacaaaggca
ggacgcccecg
gcataaaggc
caccaagtcce
tggtaaatcc
gccctatagt
acatggcact
atttgtccetg
ggcgcecgeca
tggccagagg
ccgegetgte
ttccaagece
atcggegete
cttggggaaa
cgacttggce
cctgtatgaa
tgacctcgtg
cceccegtceace
attgtcggce
gttcgaggac
cgctgaaaga
gggtttcaga
cagaattgag
atatcacatg
ggattcatgt
tgcccggtge
gtgggagaag
cgccaaagcce
tcatcaacac
gcagtgtcag
tccatacaaa

tceggggagg

gaactcgagt
aacctccaac
cgcecttatceca
gcaatccacg
acactaggta
gtcatggagt
tccaaggcetg
cctggggtce
ttgttectee
ttcccaacaa
aaggagaatt
aaaaccagga
agtggtgtca
aacaaattca
tcectgtgace
cttgcaggat
gcaacacagg
agtgtgtcca
ttgaaaatgg
ctccttgaaa
cccacattte
acggacccaa
gcagggcgac
aaggcgcaga
gcttgecattg
gcccgccagg
ctgagaagtc
gactatgcegt
tgccctgtca
tcacctgttg
cctectegta

taccagtccc

tatccaagca
tccecttacaa
ataccaggtt
cggcttgttyg
ccactcttca
accttgattc
ctgcagagga
tacgcctagt
catcaaccta
aggacgttca
ggcaaactgt
ccatcetggyg
cccaggceatt
aggagctgca
gcagcacccce
gtgaagagta
atggtgccett
acaccgtata
gtcatgaaat
ttcagcctat
ccaattacca
agaaaaccgt
agctagtccc
acgcctcaga
accatgaccc
atggttatag
ataatgaagg
ccgectgtgg
ctctgagctg
gggctggeag

ctgtcatcat

gtcgaggtct
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aataatccaa
gctctateccet
tggagattta
cctgcaccec
acatggtttc
acgccctgac
cctccaaaaa
acgcagattc
tccecgecaag
gagcatacct
gacaccttgce
caccaacaac
catgaagaag
ttgcactgtc
cgccattgta
cttgcctage
cacaaaacgc
ttcactggta
tggtcttaag
gttggtatac
ctggtgggte
cataactgat
caatcgcgac
gtattatgcg
tgagtggtat
cttcccaggt
gaagaaattc
gcttgatttg
cggtcaccat
atccecctcett
gaaggtgggt

cgttgcagtc

gcatgtgaag
gttagggggg
ccttacaaaa
aacggggccce
gagctttatg
acccctttta
tacgacctat
atctttggee
aactctatgg
gaaattgatg
accctcaaga
tttattgeet
gcttggaagt
gccggcaggt
agatggtttg
tatgtgcectta
ggtggcctgt
atttatgeccece
ttcctecgagg
tctgatgatc
gagcaccttg
aaacccagct
cgcatcctgg
tctgetgeceg
gaggacctca
ccggcatttt
cgccactgeg
tgtttgttce
gccggttcaa
gatgccgtge
aataaaacaa

aagaggggta
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ttaggcgcegg
atcctgageg
ctcctcaaga
ccgtgtctga
tcecctactgt
tgtgtactaa
ccacccaagg
atattggtaa
cagggatcaa
aaatgtgtge
aacagtactg
tggctcacag
ccccaattge
gtcttgaggce
ttgccaacct
attgctgeca
cgtcecgggga
agcacatggt
aacagctcaa
ttgtcttgta
acctgatgcect
tcecteggetyg
ctgctcttge
caatcctgat
tctgecggtat
tcatgtccat
gcatctgcga
attcgcactt
aggaatgttc
taaaacaaat
cggccectega

ttgcaggcaa

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660



tgaagttgat
cataaacatg
aggttccgga
acccacccat
tccaggagcee
tattgeccage
tcatctggac
gcaacttcac
gcagctgacc
cagggagaaa
ggcctttggt
agattcatcce
cctaaataaa
tgaccctcat
ccttgtgtte
tgtagecgaag
gtctctetta
ggcacataac
agagttggcg
acttgtecgcet
gtatgtggtc
actatacatc
agccacagat
ccacgcattc
aaaataccta
cggcagggct
atatctgcaa
ccgactaatg
ggcgectgece
tcecgtgtata

cgacctggca

ctttectgatg
gtgaaggtgg
aagaccacct
cagactatgt
tcaggactcce
gggcacgtcc
attcttagac
cctgtcecgget
actatttaca
cttgaatcta
caggtgctga
cagggggccea
tccecgagecac
aaccagctcce
agcegtgggg
gccettgaga
gccgettgtt
ctggggtttt
ccacattgge
agtatgcgcecce
gggccgtcca
aggggtgage
tgtcgggagt
attggcgatg
cctaggtcecce
gctaaagceccg
cctgagacgg
gtctggaaag
gactatgcca
ggaccggcaa

gtgacaccgt

gggactacca
cttgcaatgt
ggctactgag
ttgatatagt
ctttecccacc
ctggccgagt
tgcttteccaa
ttgattccta
gatttggeccce
aggctaggaa
caccatacca
cctttgatat
ttgtagccat
aggagttttt
atgagctggt
caggtccatc
cggccagtet
acttttccce
cagtggttac
caattgatgce
cctttettgg
cccaggcectt
atctcgacge
tcaaaggtac
tgcctaagga
tgtgcactct
catcaaaatg
gagccaccgce
ggtttattca
cagccaaccg

atgattacgg
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agtggtgect
actactcagce
tcaagtccag
cagtgctctce
acctgccagg
atcatacctc
aacaccecctt
ctgttatgtg
taacatctgce
cactagggtg
taaagatcgce
tgtgacattg
cactcgggca
caacttaacc
agttctgaat
tcgatttcga
ggaagggagc
ggacagtcca
ccaccagaat
ccgctacage
tactcctggt
gccagaaaca
ggctgaggaa
cacggttggg
ctectgttgece
caccgatgtg
ctggaaactc
ctatttccag
gctgeccaag
taaggtcgtg

tgcccagaac

cttttgecga
aagttcatag
gacgatgatg
aaagtttgca
tcegggecgt
gatgaggctg
gtgtgtttgg
ttcgatcaga
gcagccatcce
gtttttacca
atcggctctg
catctaccat
agacacgggt
cctgagcgca
gcggataatg
gtatcagacc
tgtatgecac
acatttgcac
aatcgggegt
aagccaatgg
gtggtgtcat
ctcgtttcaa
gaggcagcaa
gggtgtcatc
gtagttggag
tacctcecceg
aaattagact
ttggaaggge
gatgeccgttyg
cgaaccacag

attttgacaa
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cttgcaaaga
tagggccacce
tcatttacac
ggtattccat
gggttaggct
gatattgtaa
gtgaccttca
tgcctcagaa
agccttgtta
cceggecetgt
cgataaccat
cgccaaagte
tgttcattta
ctgattgtaa
cagtcacaac
cgaggtgcaa
taccgcaagt
ctctgccaaa
ggcctgatceg
tcggtgcagg
actatctcac
cagggcgtat
aagaactccce
acattacatc
taagttecgece
aactccggece
tcagggacgt
ttacatggtc
tatacattga

actggcgggc

cagcctggtt

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520



cgaggaccte
ctttgaaaac
cactgactat
tgaccatacg
gctgcegect
aatcagccag
cattttcctt
cagagtggtt
gaaggtccta
agcacccatt
ctegtegeat
gtgaggccac
ccgcagtgga
ttgccgttgg
tececccacgee
acgcttcecat
gaattccagc
gctgaccatce
gctcgagece
ccatgatgag
ttatgettgg
cgggataggg
gcatgatgga
atattaccac
cttttettce
tgtttctcga
gtccttcagg
tcetteggaa
acggctaacg
tgccttttet
tctggegttg

acccagcagc

gggccgcagt
actgaggatt
aactggaact
tatcattttg
gggcaagtgc
ctgttegtgg
gccatactgt
tgctcegege
tgaaggcttg
gggtatgttt
ttaccagacc
tctcacgaag
ggcggattcet
caatgtgagc
aggtacgagg
tttttectcet
tctacgctat
aactacacca
ggtcgtaaca
ttgttaatgt
ctggettttt
aatgtgtcge
cacaattcaa
caccaaatag
tggctggtge
cgcatctatc
acatcaattg
agtcgtccca
tgaccgacga
acgcctcaga
tttetgettg

atcatctggt

ggaagatttt
gggcaatcct
gtgttcgaga
ccccetggeac
cgtgaattcg
acgeccttcac
ttgggttcac
ttcteegtte
ttgcccaact
tggcacatgce
atggaacatt
ctgtcaggge
tgcecgettte
ctacagtaca
cccaagttga
gtggcttcat
gtttttggtt
tatgcatgcc
tgtggtgcaa
ccatcccgtce
tgtccttttce
gcgtcettegt
ccgtatctac
acgggggcaa
tcaacatatc
agatattgag
tttccgacct
atgtcgtgaa
atcatacttg
aatgagcgag
tgtcaatttc

aattgatcac
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ggggttgcag
tgcacgecegt
acgcccacac
agaattgcag
gggtgatgca
tgagttcctt
cgtecgecagga
gcgetetgece
gcagaccgga
gagtttccca
caggtcaagc
tcgatatagt
tcagctcacg
acaccacgtt
ccgatttcag
ctgttacctt
tcecattggecc
ctgttctacc
aatagggcat
cgggtacgac
ctacgcggece
ggacaagcga
cggacacaac
ttggttccat
atggtttctg
accaacacga
cacggggtct
gcegtceggta
tacaacgcgg
aaaggcttca
acagattatg

attcggttgc

ccctttagge
atgaatgacg
gccatctacg
gtagagctag
atggggtcac
gttagtgtgg
tggttactgg
attcactctce
tgtcccacaa
cttgattgat
ggcctggaag
tactcattte
actcgtgatg
ggaccgcgtt
acaatggctce
gttcatagtg
cacggcaaca
agtcaagcgg
gacaggtgtg
aacctcaaac
caattccatc
caccagttca
atctccgeat
ttggaatgge
aggcegttcege
ccgeggetge
cagcagcgca
ctcecceccagta
acctgctgat
aagtcatctt
tggcccatgt

tgcatttcct
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gagcatttgg
gcaaggacta
ggegtgcteg
gtaaaccccg
tgtggagtaa
ttgatattge
tctttettet
ccgaactatce
tttgcagtca
gagatggtct
caggtggttyg
caacacctgg
ctaaaaaatc
gagctcatct
atcagtgtgce
ctttggctte
catcattcga
ctcgccaaag
aggagcgtga
ttgagggtta
cggagttgtt
tttgtgccga
tatatgcggce
tgecggecact
ctgtaagcecece
cggtttcatg
agagaaaatt
catcacgata
gctttctgeg
tgggaatgtc
gacccaacat

gacaccatct

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

13260

13320

13380

13440



gcaatgaggt
gttctcacaa
tgtgtaccgg
acatatataa
gttgggcagt
ttctcacaac
ttgttggcgg
tatgttttgt
ttaccaactt
tagaaaaatt
tcgaaggggt
cgatttttge
cacacctata
catcctaata
atccaccaac
cagcttcaca
gcgatacatt
agecgtctggt
tctagtacca
ggttaacctce
ctcecgatggg
agtcccageg
attttcccct
tctgcttgca
ccagcgggaa
tgattcgegt
atggccgcga
gtcatactta
<210>
<211>

<212>
<213>

42

DNA

gggctacaac
attggggcgt
cttgtcctgg
cttgacgata
cgagaccttt
aagccatttt
gcggtacgta
catccgtget
cattgtggac
gggcaaagcc
taaagctcaa
aacgatccta
atgatatacg
tttctgaact
cgtgtcgeac
gagtcatgga
ctggccectg
aaccgagcat
ggacttcgga
gtcaagtatg
gaatggccag
ccagcaacct
ggctgctgaa
atcgatccag
ggtcagtttt
gacttctaca
ttggcgtgtg

atcaggcagg

15182

cattgettgt
ttcttgactce
tcectttgeeg
tgcgagctga
gtgctttacc
tttgacgecgce
ctctgcageg
gctaaaaatt
gaccggggga
gaagtcgatg
cccttgacga
tcgecgeaca
cccttaaggt
gttcctttac
ttaccctggg
agtttatcac
cccatcacgt
acgctgtgag
gecctegtget
gccggtaaaa
ccagtcaatc
aggggaggac
gatgacatcc
acggctttca
caggttgagt
tccgecagte
gcctctgagt

aaccatgtga
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ttgttecgeca
cgcactcttg
atggcaacgg
atgggaccga
cggttgecac
tcggtctegg
tctacggecge
gcatggectg
gagttcatcg
gcaacctcgt
ggacttcgge
aaagctcgtg
gtcacgegge
attcggatac
ggctgttgtce
ttccagatge
agaaagtgct
aaagcccgga
gggcggcaaa
accagagcca
aactgtgcca
aggccaaaaa
ggcaccacct
atcaaggcgc
ttatgctgece
agggtgcaag
cacctattca

ccgaaattaa

Porcine reproductive and respiratory

ttctettgge
cttetggtgg
cgacagctcg
ctggttgtce
tcatatcctc
cgctgtatcee
ttgtgecttte
ccgcectatgee
atggaagtct
caccatcaaa
tgagcaatgg
ctageccttta
cgactcctgg
atgacatatg
gcecttetgt
agattgtgtt
gcaggtctce
ctaacatcag
cgagctgtta
gaagaaaaag
gttgctgggt
gaaaaagcct
cacccagact
aggaactgcg
ggttgctcat
ttaatttgac
attagggcga

aaaaaaaaaa
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aatatgagat
ctttttttge
acataccaat
agccattttg
tcactgggtt
actgcaggat
gcagegttceg
cgtacceggt
ccaatagtgg
catgtcgtece
gaggcctaga
gcatcacata
ggctgttgeca
tgcattttca
ggggtgttta
gcettggeceg
attcaatctc
tgaacggcac
aacgaggagt
aaaagtacag
gcaatgataa
gagaagccac
gaacgctcce
tcgctttcat
acagtgcgec
agtcaggtga
tcacatgggg

a

syndrome virus

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

15111



<400> 42
tttcetecace

cagggtgttt
ccttececetg
agagccactce
ggcctgctgg
ccaacaaaga
agtcttgaag
tgcccectgga
agcaactcac
ccectttgag
ggccgaaagg
cceceggggag
agtggacatg
acgccaacac
gtttgactcg
ctaccagacc
tcteccgagea
gagttggatc
cctcagaata
ccggtttgge
tgcgactgcee
gcacgaggtt
agggaattgt
tgaaaccacc
tgtgaatgce
tagcgecaag
gatgtccecct
tettggttce
ggctgaggtg
cgattccgat

ccgtcacage

cctttaacca
atggcggagg
aacctccaag
cggtggacgt
ctctcetgeaa
atgatacggg
gctctacaag
gtggcegttt
gtgttgacca
tgtgctatgg
aaaatctcct
ttgaggttga
tctaagttceg
ggctgectte
ctteccactgg
aagcatggtg
gtaactgacc
cgccatttga
agggttgage
agtcacaagt
acagtcgcetg
gccggegeca
ggttggcatt
cttccecgaaa
atccaaatcc
tacgtactta
tctttgectce
ccagatgcag
atgcacctge

cgttcggett

ggagggaatc

tgtctgggat
gccaagtcta
tttectgaget
tgccacgtge
tcttteccaat
tcgecagectga
tttatgaacg
acgccaattc
acctgceget
ctactgtcta
gggcccecteg
ttgcgaaccyg
ccttcacage
ccgctgacac
aagttcagaa
tctetggcaa
taaacggacc
aactggcggg
ctaacacgtc
ggtacggcgce
gcegegettt
acaaggctga
gcatttececge
gagtgagacc
tcagactccce
agctggaagg
ctcttgaatg
tcgaggtctce
ctagcagtgce
ctcecggtcac

accctgatca
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acttgatcgg
ctgcacacga
cggggtgcta
attccccact
cgcacgaatg
gctttacaga
gggttgccge
cctacatgtg
cccgcagaga
tgacattggt
tggcggggat
gcteccgeace
ccctgggtgt
tgtccectgaa
caaagaaatt
gtacctacag
tatcgtcegta
agaacccagc
gcecattgget
tggaaagaga
gteccgttegt
gcacctcaaa
catcgccaac
tccagatgac
tgcggectta
tgagcattgg
tgttcagggc
cggatttgac
tatcccagece
caccgtgtgg

agtgcgetta

tgcacgtgta
tgcctcagtg
ggcctattcet
gttgagtgcet
accagtggaa
gccggecage
tggtacccca
agtgataaac
cccaagcctg
catgacgeceg
gaagtgaaat
tecetteecge
ggtgtttcta
ggcaactgcect
cgccatgcta
cggaggctge
cagtacttct
tactctgggt
gacaaggaag
gcaagaaaag
gaaacccggce
cactactccce
cggatggtga
tgggctactg
gacaggaacg
actgtcactg
tgttgtgggc
cctgectgee
gctetggeceg
actgtttcge

gggaaaatta
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cccccaatge
cacggtctcet
acaggcccga
ccececgecgyg
acctgaactt
tcaccceetge
ttgttggacc
ctttececggg
aagacttttg
tcatgtatgt
ttgaagctgt
cccaccacac
tgecgggttga
ggtggagctt
accaatttgg
aagttaatgg
ccgttaagga
ttgaggacct
aaaaaatttt
cacgctcttg
aggccaagga
cgecctgeecga
attccaaatt
acgaggatct
gtgcttgtac
tggcecectgg
acaagggcgg
ttgaccgget
aaatgtctgg
agttctttgce

tcagectttyg

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

1560

1620

1680

1740

1800

1860



tcaggtgatt
ggtcgcagca
caggcttgag
gctcectggg
tgctctggte
cttttcactg
actaaccgce
aaccgagcect
ggaggaggac
agtcgagcag
ccctecgeca
gecctgteecce
cggcgatgte
cccacctgag
cttcaggecg
gtectcgaccg
tcagcaggtg
ggatttgtct
cgggggcgtt
catgtcgggt
aatcacacge
gcatctccaa
taagcttgat
gctgacttgg
gttcctecca
gcctcacacg
tactgaagat
gggacccttg
gatatcgtcg
cggctetttt
tcggacggca

cctegtctee

gaggactgcet
aagattgacc
aaagcgcgcece
gttgaggcgg
cctgttgtga
gctaactact
gtgctctcecca
ggtccacggce
ttgctgaage
gttgacctaa
aaagttcagce
gccecgegea
tctaacagtt
ccggcaacac
gcgacaccct
gtgacaccct
aaaagattga
gcttecetcac
ccgggagtag
aacattaaac
ccaaaatact
gaggtaaagg
gaccctgcta
cgcaacacgt
aaaatgatac
cctgcacctt
gttccacgceca
gccttetecg
cggaggcctg
accgatttge
aaaagaaaag

catctccectg

gctgttcecca
tgtacctceg
cgccacgegt
caacccagac
ctcaaaagtc
actaccgtgce
agttggaaaa
ccacactgecc
tggctaacge
aaacttgggt
ctcgaaaaac
ggaaggttgg
gggaagattt
cttcaagtga
tgagtgagcc
tgagtgagcc
gttcggcgge
agactgaaca
aggggcatga
ctgcgtcegt
cagctcaagce
aaacatgcect
cgcaggaatg
ctgtttacca
tcgagacacc
ccgtaggtgc
tcctcgagaa
aggataaacc
acgagagcac
cgcettecaga
ctgaaaggct

ttttcttctc
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gaacaaaacc
tggtgcaaca
aatcgacacc
gatcaagctg
cttggacgac
gcaaggtgac
ggttgttcga
acgcgggcetce
ccagacgact
caagaactac
gaagcctgtc
gtccgattgt
ggctgttagt
gctggtgatt
ggctccaatt
gatccctgtg
ggcaatccca
tgaggcctct
agctgaggaa
gtcatcaagc
catcatcgac
tagtgtcatg
gctttectege
ggcgatttge
gcegecctat
ggagagcgac
aatagaaaat
ggtagatgac
atcagctccg
tggcgcggat
ctttgaccaa

acgeccttttc

aaccgggtca
aatcttgaag
ttctttgatt
ccccaggtca
aactcggtcee
gaagttegtce
gaagaatatg
gacgaactca
tcggacatga
ccgeggtgga
aagagcttge
ggcagcccgyg
agcccectttg
gtgtcctcac
cccgeaccte
cccgcaccge
ccgtaccaga
cccccageac
accctgagtg
agctccttgt
tcgggcggge
cgcgaggeat
atgtgggatc
accttagatg
ccgtgtgagt
cttaccattg
gtcggcgaga
caacttgtca
tccgcaggca
acggacgggyg
ctgagccgte

taccctggceg
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ccccggagga
aatgecttgge
gggatgttgt
accagtgtceg
ccctgaccge
accgtgaaag
ggctcatgece
aagaccagat
tggcetggge
caccaccacc
cggagagaaa
tttcattagg
atctcccgac
cgcaatgcat
gcggaactgt
ggcgtaagtt
acgagcccct
cgccgcagag
aaatctcgga
ccagcgtgag
cctgcagtgg
gtgatgcgac
gggtggacat
gcaggttaaa
ttgtgatgat
gctcagttgce
tggccaacca
acgacccccg
caggtggcgc
gggggcegtt
aggtttttga

gtggttattc

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



tcecgggtgat
cccagcecttt
aatgggggtt
cccagtcgge
tgagcttcte
tecttgecatt
gcttggecatt
taaaaagtgce
tcctttecaca
aaaaggaatg
ccccattgag
tacggctagg
ggtattgcag
cgctgtteca
ggtcgtggtt
cctegtecett
caagccttca
tctgcacatg
cgaccegtgg
gtccagattg
attcggtatt
tcataggttg
ttgggtacct
gcacccccte
aatcttggce
tggccttgte
cttggctacc
ccgcaccatg
tcgaaagcecce
gtttaccatc

agectcgggtt

tggggttttg
ggtattgctce
tttggetget
gctgettgtg
aaaccttggg
cttggcaggt
gttgcagact
tggggatctt
cgtgcgacca
gaccccattt
caaccctetg
actgtggtcg
gcgggtgggg
ttcecgagete
gaccctgaca
ggtgtagggg
gggggaggcc
cttgectggga
tgcgctaace
tgcatttcce
caagaaattg
agctgtaagg
cttacctggt
accatcctat
atggtgttgt
accccectacg
gcaccagatg
ctgtttacce
tcactgaaca
gacgggaaag

tccggggtceg

cagcttttac
ccctettggg
ggttggettt
agtttgactc
accctgtteg
tactgggcgg
gtatcttggce
gtataagaac
ggtcgtcact
ttctegecac
aaaaacccat
cccagectta
cgatggtggce
ccttetttcee
ctttcactgce
actttgececca
cacatctcat
tttatgtgac
cgtttgeegt
aacacggcect
ccttggtegt
ctgacatgct
tgctttgtgt
ggttggtgtt
tggtttectcet
acattcatca
ggacctactt
cgtecccaget
ccgtcaatgt
tcaagtgcgt

gcttcaatca
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tctattgtge
tgtgttttct
tgctgttggt
gccagagtgt
cagccttgtt
ggcacgctge
tggagcttac
tgctcctaat
tatcgacctg
tgggtggcge
cgegtttgec
tgaccccaac
taaggcggtc
cactggagtg
agctctcecgg
gctaaatgga
ggctgecectg
tgcggtgggt
ccctggetac
taccctgecce
tttgattttt
gtgtgttttg
gtttecttge
tttcttgatt
ttggcttett
ttacaccagt
ggccgetgtce
tgggtctctt
gatcgggtcce
aactgccgca

aatgcttgac

ctctttttat
gggtcttcte
ctgttcaage
agaaacatcc
gtgggccccg
atctggcact
gtgctttcte
gaggtcgcett
tgcgatcggt
gggtgctggg
caattggatg
caagccgtaa
ccaaaagtgg
aaagttgacc
tctggctact
ttaaaaatca
catgttgect
tcttgecggea
ggacctggcet
ttgtcagcac
gtttccatcg
cttgcaattg
tggttgcgcet
tctgtgaata
ggtcgttata
ggcccecegeyg
cgcecgcegetg
cttgagggtyg
tccatgggcet
catgtcctta

tttgacgtaa

DK/EP 3591042 T5

gttacagtta
ggcgcgttcg
ctgtgtcecga
ttcattecttt
tcggtctegg
ttttgcttag
aaggtaggtg
ttaacgtgtt
tttgtgegece
ccggcecgaag
aaaagaagat
agtgecttgeg
ttaaggtttc
ctgattgcag
ccaccacaaa
ggcaaatttc
gctecgatgge
ccggcaccaa
ctctetgtac
ttgtggcggg
gaggcatggc
ccagctatgt
gtttttettt
tgccttcagg
ctaatgttge
gtgttgeccge
cgttgactgg
ccttcagaac
ctggcggggt
cgggcaattc

agggagattt

3840

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



cgctateget
tggatggact
aaaaggattce
ggccggtgag
gcgccectca
ctttgetggg
cataagcgag
aggecctctee
tgcctggacg
cctggtcecegg
tgcgcaagtt
tgcecttttte
gcatcegttg
tgtgacctca
gtacttgttt
ggctttectte
cggaatgaat
ggatttcett
tgcagcgggt
gttggtacag
cgtggetect
cagtatctte
agtccttgcect
acccgcacce
gggggatgag
tgttatgggce
tgaggaggtc
ctttgaccct
tgtttacacc
agttcaatgg
cggcgaactg

cctgactaag

gattgccega
ggccgtgect
gcecttetget
cttgtcggceg
ggccagtttt
cctaaggtcece
gtgccttcag
accgtccaac
ccettggttg
agtgttttct
ctgatgatca
agccteggtg
caggcagtga
ccagtcccag
aagtaccgtg
ttgagatact
catgagtctc
atgaaatgga
caatttatcg
gttgataaag
caactctecge
gacctaaagg
gggtccaaaa
gtgccceatce
gaccgtttga
gggaaaaagt
cataataaca
gagaagggaa
tcceccatcetg
gaagctgcaa
actgccaaag

gagcagtgtt

attggcaagg
attggctaac
tcaccgeatg
ttcacacggg
gtaatgtggc
cgcteggtga
atctttgtge
ttctttgtgt
ctgtgagttt
cctttggaat
ggcttectgac
cagtgaccgg
tgaatttgag
tgatcacgtg
gcctgecacca
ttgccgaggyg
tgactggtgc
ctgattttaa
aggctgecta
ttcgaggtac
ccggtgacat
ttggtagcac
tgaccgtggc
cccteccace
ataagaagaa
accagaaatt
cagatgagtg
ctctgtgtgg
gtaagaagtt
agcttteegt
aactggagaa

taaactgcta
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ggctgececcece
atcctcetgge
tggcgattec
atcgaataaa
acccatcaag
tgtgaaggtc
cttgcettget
gttttttcte
ctttattttg
gtttgtgcta
agcagctctt
ttttgtegea
cacctatgca
tggtgtcgtg
tatccttgtt
aaagttgagg
cctecgectatg
gtgetttgtt
tgctaaagca
tttggccaaa
tgttgtecget
caagcatacc
gcgegtegtce
gaaagttctg
gaggcgcagg
ttgggacaag
ggagtgtctc
acatgtcacc
cttggtccece
ggagcaggec
actgaaaaga

gccgccagcg

aagacccaat
gtcgaacceg
gggtcccecag
caaggggggyg
ctaagcgaat
ggcagccaca
gccaaacctg
ctgtggagaa
aatgaggttc
tcctggetceca
aacaggaaca
gatcttgegg
ttcetgecte
cacctacttg
ggcgatggag
gaaggggtgt
agactcaatg
tctgegtcca
cttagagtag
cttgaagctt
ctcggccaca
ctccaageca
gacccgaccc
gagaatggcc
atggaagccce
aattccggtg
agagttggceg
attgaaaata
gtcaacccag
ctaggtatga
ataattgaca

acttgacccg
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tctgcacgga
gcgtcattgg
tgatcaccga
gcattgttac
taagtgaatt
taattaaaga
aactggaagg
tgatgggaca
tcecctgeegt
cgccatggte
gatggtcact
ccactcaggg
ggatgatggt
ccatcatttt
tgttctetge
cgcaatcctg
acgaggactt
acatgaggaa
aactggccca
ttgctgatac
cgectgttgg
ttgagaccag
ccacgcccce
ccaacgcttg
tcggcatcta
atgtgtttta
accctgecga
aggcttacca
agaatggaag
tgaatgtcga
aactccaggg

ctgtggtcgce

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560



ggcggettgg
accctgggac
cacaaccaac
gttccttcge
catcacggge
actaaagagg
gacgctccetg
gtgaaaggag
actggaagcce
gggcgctccg
ccagcgtetg
cacggctgceg
tttgttttac
tgcccacccg
gggaacaggt
caggctgtge
gggaagaaga
gcagtgttga
ctcggaaaga
gatctcgecat
ctttatgaac
gacttactgg
ccgatcacct
cttagttact
tttgaggaca
gccgagtcete
gggtttcaga
agaataataa
tatcacatga
gacagctgtg

gcgeagtgeg

ttgttactga
ctgtgaattt
accecggttge
ttatagacgt
cgggaaacac
aagtcgcact
aaattggtct
ttctgcagaa
cagtgcacge
tecttggeccac
tccttgatta
aagatgccge
ctggagttct
ttcatecggcee
tcccaaccaa
gagaaaactg
agactaggac
gtggtgttac
acaagtttaa
cctgcgatcg
ttgectgtge
tcacgcagtce
ctgtgtctaa
tcaaaagtgg
tgctcaaggt
ccaccatgce
cggacccaaa
atgggcgeca
aggcgagtaa
cttgtttgga

cccgcaagga

aacagcggta
aaaagtggcc
gagaccgatc
cttgatctcc
tgggatcgat
cagtgcgcaa
cccttacaag
tacaaggttt
ggctgectge
gaccatgccc
ccttgactcet
actgaaagac
tcgecttgtyg
ttctacttac
ggacattcag
gcaaactgtc
catactcgge
ccagggcttce
ggagctacag
atccacgect
tgaagagcat
cggcgcagtg
caccatttat
tcacccccat
tcaacccectyg
aaactatcac
gaagacagca
gctagtceccce
tgtttctgaa
gtatgatcct

cggctacagt
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aaaatagtca
agtgaggttg
gatggtggag
ggtgctgatg
ggcacgctct
ataatacagg
ctgtaccctg
ggagacatac
cttacgecca
cccgggtttg
aggcctgact
ctctctaaat
cggaaatacc
cctgctaaga
agcgtccectg
acceccttgta
accaataact
atgaaaaagg
acteccggtcce
gcaattgtcc
ctaccgtegt
actaagagag
agtttggtga
ggccttctgt
atcgtctatt
tggtgggttg
ataacagact
aaccgtgaca
tactatgcect
gaatggtttg

tttcececggea

aatttcacaa
agctaaaaga
ttgtgctett
catctcccaa
gggattttga
cttgtgacat
ttaggggtaa
cttacaaaac
acgccactcee
agttatatgt
gccctaaaca
atgacttgte
tgtttgecca
attctatgge
aaatcgacgt
ctcttaagaa
tcatcgcact
cgtttaacte
tgggcaggtyg
gctggtttge
acgtgctgaa
gtggectgte
tctatgcaca
tcttacaaga
cggacgacct
aacatctgaa
cgccatcatt
ggatcctcge
cagecggetge
aagaacttgt

cgeegttett
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ccggaccette
cgcggttgag
gcgtteegeg
gttacttgcece
gtccgaagece
taggcgegge
ccctgagegg
ccccagtgac
ggtgactgat
accgaccata
gctgacagag
cacccaaggc
tgtaggtaag
tggaataaat
tctgtgegea
acagtattge
agcccaccga
gceccategece
ccttgaagcet
cgccaacctt
ctgectgecac
gtctggegac
gcatatggtg
ccagctaaag
cgtgectgtat
tttgatgctg
tctaggectgt
ggccectegee
aatactcatg
agttggaata

catgtccatg

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420



tgggaaaaac
gcececggece
caccagcatt
gagtgcaaat
ccgtataage
ccaggtagat
gaagttgaac
atcaacatgg
ggtgectggga
ccaactcacc
ccggcaggcea
ctagececggeg
caccttgatg
caactccacc
caactgaaga
agggacaaac
aggtatgggc
gactccagtce
ctcaacaggce
gacccacaca
ctecgcagtge
gtegetcagg
tctctecgeg
cacaacttgg
cttgcaccte
gttgccagcce
gtgggeccett
gttaagggcg

gactgccggg
ttcattggceg

ctcccacgeg

gccgcgaaag

tcaggtccaa
cgtacgctac
gtccagtcac
cccetgtagg
ccccacggac
accaaactceg
taccagacgg
tecgetgtege
aaacatactg
agaccatgcect
caacgctgca
gttggtgtcc
ttttgaggcet
cagtgggttt
ccatctggag
tcatgtccat
aggtcctcac
aaggcgccac
aaagagccct
ggcagctgca
accgcgacgg
ctctaggcaa
ccatttgtgce
gattttattt
actggccegt
ttcgcectat
cggtgtttcet
aggctcaatt
aatatcttga
acgtcaaagg
tcctteccaa

cattgtgcac

ttatgagggg
tgcetgtgge
aatctggtgt
gaaaggcaca
cgttatcatg
ccgeggacta
tgattatgcet
ttccaatgta
gctcecttcaa
tgacatgatt
attccecegtce
tggcaagaat
tcttagtaaa
tgattctcat
gtttggacag
ggtcaacaca
cccctaccac
attcgatgtg
tgttgccatce
gggcttgttt
gcagctgatc
cggggataaa
tgatctagaa
ctcacctgat
ggtgacaacc
ccataaatac
aggcactect
gcttecggag
tgatcgggag
cactaccgtt
ggaatcagtt

actgacagat
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aagaagtcga
ctcgacgtcet
ggccatccag
agccctttag
catgtggagc
gtctctgtcea
agcaccgcect
ctgecgcageca
caggtccagg
agggctttgg
ccctceegea
tccttectag
actaccctca
tgctatgttt
aatatctgtg
acccgtgtga
agggaccgag
gttacattgce
accagggcaa
gatcttcctg
gtgctggata
tttagggcca
gggtcgagct
ttaacacagt
cagaacaatg
agccgcgegt
ggggtcgtgt
acggttttca
cgagaagttg
ggaggatgtc
gcggtagtcg

gtgtacctcc

gagtgtgcgg
gcatttacca
cgggttctgg
acgaggtgct
agggtctcac
ggcgtggaat
tgctccctac
ggttcatcat
atggtgatgt
ggacgtgccg
ccggtcegtg
atgaagcagce
cctgtctagg
ttgacatcat
atgeccgttca
cctacgtgga
aggacgacgc
atttgcccac
gacacgctat
caaaaggcac
gaaataacaa
cagataagcg
ctcegeteee
ttgctaaact
aaaagtggcce
gcatcggtgce
catactatct
gcaccggcecyg
ctgegtceect
atcatgtcac
gggtttcaag

cagatcttga
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gtactgcggg

cacccacttce
ttcttgtagt
ggaacaagtc
ccececttgat
taggggaaat
ctgcaaagag
cggcccacee
tatttacaca
gttcaacgtce
ggttcgecatc
gtattgcaat
agacttcaag
gcctcaaact
gccagattac
aaaacctgtce
catcactatt
taaagattca
ctttgtgtat
acccgtcaac
agaatgcacg
tgttgtagat
caaggtcgca
cccagtagaa
agatcggcetg
cggctatatg
cacaaaattt
aattgaggta
cccacacgct
ctccagatac
ccccggaaaa

cgcctatcte

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340



cacccggaga
atggtctgga
cagcttgeca
ccectgecatgg
gacctcecgegg
ggtgaaatgce
gttaagtaca
ggaaacggtg
atttataagg
ccaactttag
ggccaacttt
tttttggcca
ttggtttget
atcttatgag
tecetttgggg
tcgaatgtac
ggctacgcetg
cattgaagcce
catgacaggt
ttttccaacc
acattcctce
gcgggttcca
gaactcacag
atctacgaac
gatcatgacg
agtgtttacg
atattcggga
gccgaacatg
cagacctatt
ccecttetttt

aaccatgttt

cccagtccaa
aagacaaaac
gctatgecte
gccecgeect
tcacccctta
cccecggata
aacatacctg
aggactggga
ccactgccac
gcctgaattg
ttgtggatge
ttttgtttgg
ccgcgatact
gcctttettt
atgetttgge
cgcatcatgg
tctegeatta
gagacctgta
tcaaatgtaa
cctggttecce
atattttcct
atactacgta
tgaattacac
ccggtaggtc
agctagggtt
cctggttgge
tagggaatgt
acgggcagaa
accaacatca
cctecgtggtt

cagttcgagt

gtgctggaaa
agcctatttce
gtacatccgt
ttgcaacagg
tgattacggce
caaaattctg
ggggtttgaa
ggattacaat
cagcttgaag
aaatgaaatg
tttcacggag
cttcaccatc
ccgtacgege
cccagtgeca
accataaggt
aaaaagcagg
gtagtttgga
aatatttggc
ccatagtgta
ggccaaagcet
ctgttgcaac
ctgettttgg
ggtgtgtcca
tctttggtgc
tatggtaccg
gttettgtcece
gagtcgagtt
caccaccttg
agtcgacggce
ggttttaaat

cttgcagata
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atgatgttgg
caacttgaag
gttecctgtca
agagtcgtcg
gctaaaatta
gcgtgegegg
tcggatacag
gatgcgtttc
ttttattttce
gggtccatge
ttettggtgt
gceggttgge
tctgccattce
agtggacatt
gtcaaccctg
gcaggctgece
tgtggtggcet
ctceeggetg
taatagcact
taatgatttt
ttettgtact
tttcegetgg
ccttgectceca
aggatagggt
cctggecetcet
ttcagctaca
tatgttgaca
cctegtcatg
ggcaattggt
gtctcttggt

ttaagaccaa

acttcaaaga
gtcgectattt
actctacggt
ggtccaccca
tcctgtetag
agttctegtt
cgtatctgta
gtgcgecgceca
cceegggecee
aaagcctttt
ccattgttga
tggtggtctt
actctgagca
cccacctggg
attgatgaaa
tggaaacagg
cattttcage
cccatgctac
ttgaatcagg
cagcaatggt
ctttttgttg
ttaggggcaa
cccggcaagce
atgaccgatg
ccagcgaagyg
cggcccagtt
tcaaacatca
acaacatttc
ttcacctaga
ttctcaggcg

caccaccgceca
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agttcgacta
cacctggtat
gtacttggac
ctggggggcet
cgcgtacceat
ggatgaccca
tgagttcacc
ggaagggaaa
tgtcattgaa
ttacaaaatt
tatcactata
ttgcatcaga
attacagaag
gaactaaaca
tggtgtecgeg
tggtgagcga
atctagccge
acaacctgeg
tgtttgectat
taatagctgt
tgetgtggtt
tttttettte
agccgcagag
tgaggaggat
ccacttgact
ccatcccgag
actcatctgc
agecgtgttt
atggcttegt
ttcgectgea

gcggcaagcet

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



ttgctgtcect
gcaaaatccce
atgtgacaga
tctatgette
tecgtggetgt
gctececectggt
gggcaactgt
ttggagaaat
ccegttetgtt
atttacaact
tgggcagtgg
ctcactacta
gttcacgggce
tgcttegtca
accaacttte
gagaaaaggg
gatggttccg
atgacttctg
acacgccagt
accttttgat
agagtacaaa
actcagccat
gcaagtacat
cggcaaatga
cattggtgce
tggtaaacct
gatggeccage
cagtccagag
tttcctctag
tgtctgtegt
tcagggagga

attcgcgtca

ccaagacatc
tcagtgcegt
tgagaattat
tgagatgagt
gtgtgtcaat
ggtcgaccat
tttagecctgt
gcttgaccge
ttgctgtget
tgacgctatg
agagttttgt
gccattteet
ggtatgtcct
ttaggtttgce
ttctggacac
gcaaagttga
tggcaacccc
tcatgatage
gatgatatat
cttcctgaat
taaggtcgeg
agaaacctgg
tctggececect
taaccacgca
cgggttaaaa
tgtcaaatat
cagtcaatca
gcaagggacc
cgactgaaga
caatccagac
taagttacac

cagcatcacc

agttgcctta
acggcgatag
ttacattctt
gaaaagggat
tttaccagcet
gtgcggttge
ctttttgeca
gggctgttac
cgtcaacgece
tgagctgaat
catctttcce
tgacacagtc
aagtagcatc
aaagaattgc
taagggcaga
ggtcgaaggt
tataaccaga
acggctccac
gccctaaagy
tgtgctttca
ctcactatgg
aaattcatca
gcccaccacg
tttgtegtcce
agcctegtgt
gccaaataac
gctgtgecag
gggaaagaaa
tgatgtcaga
cgcetttaat
tgtggagttt

ctcagcatga
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ggcatcgcga
ggacacccgt
ctgatctecet
ttaaggtggt
acgtccaaca
tccatttcat
ttectgttgge
tcgcaattge
agcaacgaca
ggcacagatt
gttttgactc
gcetttagtca
tacgcggtct
atgtcctggce
ctctategtt
catctgatcg
gtttcagcgg
aaaaggtgct
tgagtcgcgg
ccttcgggta
gagcagtagt
cctecagatg
ttgaaagtgc
ggcgtcccgg
tgggtggcag
aacggcaagc
atgctgggta
aataagaaga
catcacttta
caaggcgctg
agtttgecta

tgggctggca

cteggectet
gtatgttacc
catgcetttet
atttggcaat
tgtcaaggag
gacacctgag
aatttgaatg
tttetttgtg
gcagctcecca
ggctagctaa
acattgtcte
ctgtgtctac
gtgccctgge
gctacgegtg
ggcggtcgee
acctcaaaag
aacaatgggg
tttggegttt
ccgactgecta
catgactttc
tgcactcectt
ccgtttgtge
cgcaggcttt
ctccactacg
aaaagctgtt
agcagaatag
agatcatcge
aaaacccgga
cccectagtga
ggacttgcac
cgcatcatac

ttcttgaggce
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gaggcgattce
atcacagcca
tcttgeettt
gtgtcaggca
tttacccaac
accatgaggt
tttaagtatg
gtgtatcgtg
tctacagectg
caaatttgat
ctatggtgece
cgecgggttt
tgecgttgact
taccagatat
tgtcatcata
agttgtgett
tcgtcecttag
tctattacct
gggcttetge
gcgcactttc
tggggggtgt
ttgctaggece
catccgattg
gtcaacggca
aaacagggag
aaagaagggg
tcagcaaaac
gaagccccat
gcggcaattg
cctgtcagat
tgtgecgectg

atctcagtgt

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



ttgaattgga agaatgtgtg gtgaatggca ctgattgaca ttgtgcctet aagcactata

tt

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

<400>

43
183
PRT

Porcine reproductive

43

Met Ala Ala

1

val

Asp

Asp

Ile

65

Gln

Asn

Met

vVal

His

145

Phe

Phe

Ser

Ile

Ile

50

Ser

Tyr

Ala

Ser

Ser

130

Thr

Leu

Ala

<210>
<211>

Glu

Glu

35

Asn

Phe

Ile

Asp

Glu

115

Ala

Gln

Thr

Ile

44
178

Ala

Ala

20

Thr

Cys

Gly

Thr

Leu

100

Lys

Cys

Gln

Pro

Leu
180

Thr

Phe

Asn

Phe

Lys

Ile

85

Leu

Gly

val

His

Ser

165

Leu

Leu

Ala

Thr

Arg

Ser

70

Thr

Met

Phe

Asn

His

150

Ala

Ala

Phe

Cys

Thr

Pro

55

Ser

Ala

Leu

Lys

Phe

135

Leu

Met

Ile

and

Phe

Lys

Ala

40

His

Gln

Asn

Ser

Val

120

Thr

val

Arg
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respiratory

Leu

Pro

25

Ala

Gly

Cys

vVal

Ala

105

Ile

Asp

Ile

Trp

Ala

10

Cys

Ala

Val

Arg

Thr

90

Cys

Phe

Tyr

Asp

Ala
170

Gly

Phe

Gly

Ser

Glu

75

Asp

Leu

Gly

Val

His

155

Thr

syndrome virus

Ala

Ser

Phe

Ala

60

Ala

Glu

Phe

Asn

Ala

140

Ile

Thr

Gln

Thr

Met

45

Ala

val

Ser

Tyr

Vval

125

His

Arg

Ile

His

His

30

vVal

Gln

Gly

Tyr

Ala

110

Ser

vVal

Leu

Ala

Ile

15

Leu

Leu

Glu

Thr

Leu

95

Ser

Gly

Thr

Leu

Cys
175
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15180

15182

Met
Ser
Gln
Lys
Pro
80

Tyr
Glu
Val
Gln
His
160

Leu
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<212> PRT
<213> Porcine reproductive and respiratory syndrome virus

<400> 44

Met Ala Ser Ser Leu Leu Phe Leu Val Val Gly Phe Lys Cys Leu Leu
1 5 10 15

Val Ser Gln Ala Phe Ala Cys Lys Pro Cys Phe Ser Ser Ser Leu Ala
20 25 30

Asp Ile Lys Thr Asn Thr Thr Ala Ala Ala Ser Phe Ala Val Leu Gln
35 40 45

Asp Ile Ser Cys Leu Arg His Arg Asp Ser Ala Ser Glu Ala Tle Arg
50 55 60

Lys Ile Pro Gln Cys Arg Thr Ala Ile Gly Thr Pro Val Tyr Val Thr
65 70 75 80

Ile Thr Ala Asn Val Thr Asp Glu Asn Tyr Leu His Ser Ser Asp Leu
85 90 95

Leu Met Leu Ser Ser Cys Leu Phe Tyr Ala Ser Glu Met Ser Glu Lys
100 105 110

Gly Phe Lys Val Val Phe Gly Asn Val Ser Gly Ile Val Ala Val Cys
115 120 125

Val Asn Phe Thr Ser Tyr Val Gln His Val Lys Glu Phe Thr Gln Arg
130 135 140

Ser Leu Val Val Asp His Val Arg Leu Leu His Phe Met Thr Pro Glu
145 150 155 160

Thr Met Arg Trp Ala Thr Val Leu Ala Cys Leu Phe Ala Ile Leu Leu
165 170 175

Ala Ile

<210> 45

<211> 14622

<212> DNA

<213> Porcine reproductive and respiratory syndrome virus

<400> 45
atgtctggga tgttctccecg gtgcatgtgc accccggctg cccgggtatt ttggaacgec 60

ggccaagtct attgcacacg gtgtctcagt gcacggtctc ttctctetce agaacttcag 120



gacacggacc
gttcccattg
atttttcett
gttgctgatg
gtttacgagce
tacgcgaact
aattcccctt
tctagecatat
tctegeatga
gagctagaac
cttgccgatt
ccttgegget
tttttgagcece
taccaaacca
ctcegtgetg
tcttggatca
tctcttcgea
cacaagtggt
aaagactcgg
tactccccac
atgattaata
gcttctgatg
cggaaccgcg
gtagaggtga
tgctctgaag
gaggccctgg
ttcecttgecca
tcaccggage
aaatgcggat
ccgagctceca
ccatccgtga

tcttgggaag

tcggtgcagt
gtatcecccca
tagecgegeat
tattgtaccg
gtggttgcaa
ccatgcacgt
tgcctcaacg
acaggtggga
tgtggactcc
accaggtcaa
gggagctcac
accttgtteg
agtcagccga
agtggggtgt
tggtcgacce
ggcacttgac
ttgtgccgaa
atggtgcege
cttccaccct
ctgcggacgg
atgacttcac
gtgaccttge
cctgccectaa
ggcctggaat
gctgtgtege
cgtctgectta
atccacctce
agtccggett
ccacagaagg
aacaggccat
ctctgaacga

agcccaaaga
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tggettgttt cacaagceccta aagacaagcet

ggtggaatgt
gacctecegge
tgacggttge
ttggtatccg
gtccgaccaa
ggcttgtcgg
aaaatttgta
ggaatccgat
ggtccttgtt
tgagtcceccct
ggacccggcet
agtgctcagt
gcctggcaag
tgatggtccc
cctgaatgat
cacagagcct
cggcaaacgg
caaggttgcc
gtcttgtggt
gtcecectetg
tcaggccatt
cgccaaatac
ggctcctege
gtcgecttac
tagactgcct
ccaggagttc
ctctagtctg
ggaattcatc
ggccctectt
gtgctteccce

ccctggeget

tcteccatctg
aatcacaact
ttaaccccta
attacggggce
cegttecectg
cagccgttet
atttttatgg
gactccacgg
cggagetttce
gataacggtt
gtatccgaag
cgcgaggcgce
tacatccagc
attcacgttg
gatgtcaccc
accacacacc
gcecegtggea
cgaccgactt
tggcatgccc
ccteggtaca
caatgtttgce
ctcataaaac
tccetcetete
ccggaggacg
tcagactgtg
tggactcttg
tataaattgt
tatactgttg
gcaaaaatta
acggatgttc

gctgttgtcc

ggtgttgctg
tccttcaacg
gacacctccg
ctgtgcectgg
gtgccactca
gtcegttcga
attcctecte
ctttggaagt
ccgeccatca
tttccttcag
gcaagtgttg
atctggctac
gcagacttca
aagcattgtc
cgggattegt
ggatctttcg
agcgtgcecge
ccaccagtgg
ttgccgecat
acaggccgga
aactacctge
tcaacggagt
gtgagtgcgt
ggttgcctaa
tttgtgatgg
acaaaatgtt
tgttagagat
agaggatgtt
aggtcccatce
cagtcaactce

tatgtccatc
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ccattggaaa
gctgtcaacc
actcgtgaag
tgaactccaa
gatggctgtg
tgtgttaaca
agaggcccat
cgacggtcga
tctgeegece
ccttgtcgac
cacgtcacat
gctttectge
cgectatggt
agttcacggt
ttgcceceecag
tcgcectaatg
ttttggagtg
caaaagtgag
aatcgtcacc
actgaaccgg
ggacgattgg
cgccataget
tcattgggag
tgttggegte
acgtgcactt
tattattgac
gacttceceg
cttgccgeag
gaaggattgt
ctcaaaggcc
tgagttaata

ggatgcaaaa

180

240

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

1920

1980

2040



gaatctaagg
gtggtcctta
atgccactgg
gtaccggaca
ctggcgagge
tcatttctgg
gcgtggcctg
gtetttgtga
ctttccgaag
cccatcgatt
aaattcaggce
gatgttcatg
ggtagtcgtg
atgaaaactt
ttectecctg
gacagtgccg
cccacaaaac
caaggagatg
gatgtgggtg
agtcagcgcce
acacttttcet
ctacttgcete
gtettttetg
gctgtatttt
ccggagtgte
agccttgtgg
tcacgttgtc
cttatttatg
gctcectgecag
gtgtccttgt

ggctggcgeg

aaacagcccce
ccgaggaact
atttgacttg
atttgagcetce
ctgcacccecg
atttgectga
taagggctac
agcctcgagg
ccagttctgt
tgacaacttc
gcccgegttt
caaagataaa
cgaccccage
ggcgctgecac
acatgattca
gcctgaagceca
cggttggacce
ccatctcege
gaggttggaa
ttacgacatg
cgccacgggg
tcectgetetg
gttectgtgeg
tattctcgac
atgctgagcet
tcgggecate
tctggtttgt
tggtgtccca
aagtggccect
gtgatcggtt

ggtgctggtg

tgaagaagct
tagcgagcaa
gccaacctta
tggcattggt
tcttgttgag
cgtgcagacc
cgcgtetgac
tgttttectcet
cgtcgatgac
gaacgagacg
ctcegegeaa
gagtcgggta
caccaagaag
ctcgcagttce
agacacaccg
actggtggeg
ggtgcttgac
tgacaagcca
aagttttatg
ggtttttgag
ctctatgget
ccegttettac
gtgtgttegt
tccacccgac
tttggetett
gggcctcectta
tctcctacgt
agggcgttgt
taatgtgttt
ccaagcgcca

tggtgagagc
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caagcgagaa
caggtgcagg
accgctacgg
gcccageccyg
cgctgtggceca
tcggaccage
cccggttgga
gatggcgagt
cggacaaaag
ctctctgggt
gctttaatcg
tatgaacaat
tggctcgaca
caagctggtc
cctectgtte
cagtgggata
caggccgtcc
ccccattege
ctctcecggea
gttetctecece
ccaggtgatt
ccaatactcg
ttgggtgttt
ccagtcggtt
gagcagegec
tgcgtcattce
atatgcatgc
cacaagtgtt
cetttttege
aaaggagttg

cctattcatce

accgtaaggt
tggttgaggg
cgaccccetgt
ctaccgttca
cggagtcgaa
ctttagacct
tccacggtag
cggeccectteca
aagctceggt
ctgaccectt
accgaggtgg
gccttcaage
aaatgtggga
acattcttga
ccaggaagaa
ggaaatcgag
ctctgectat
aaaacccttce
ccecgtttege
atctcccage
ggctgtttge
gatgccttece
ttggttcecttg
cttcttgtga
aactttggga
ttggcaagtt
tcgcagattt
ggggaaagtg
gcgccacccyg
accccgtgea

aatcacacca
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ccttcaccct
tgatcaggat
tagagggccg
agaactcatt
cggcagcagt
gtcecetggece
gcgtgagect
gttcggagag
ggttgacgcec
tgaattecgee
tcegettgee
ttgtgaacct
cagggtggac
gtccctcaaa
ccgagctggt
tgtgacaccce
ggacatccag
tagtcaagta
ggggtcegtt
ttttatgcte
aggtgctgtt
cttattgggt
gatggectttt
ccacgattcg
acctgtgege
actcggtggg
ggcaatttct
tataaggacg
ctcatctctt
cttggcgaca

aaaaccgata

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

3900



gcttatgcecca
gatcctagtc
cagcctacge
aaggtcccag
gtccgetgeg
aatcagaccce
cttgececgtgg
acgtcaccte
tatcctactt
gttaccctge
attttggtge
tcaatggtct
ttctttecta
tcatttttgg
ctttgggcag
cagtatacct
atggcggecg
gtcggatcce
gtcegtagget
gtcactgcca
cgcatgcaca
ggcgttgece
tcaaccggag
ggcgactcag
tcaaacaaac
gaaactaggc
attaagttga
ctecttgett
tttttecttce
tttttgctga
tttgtacttg

gcggctctca

acttggatga
aggccattaa
ccgaggtegt
tcaacccaga
gttattcgac
ccctcaggaa
cccaggtatce
aagtgtgtgg
atggcccegg
cattgttcte
ttgecctecett
ttttggegtt
tgctcttgag
tgttttgccet
ttggcegttt
ccggaccacyg
ttcggagagc
ttcttgaagg
cttececttgg
cccatgtgtt
cgttcaatac
ctatggttaa
tcgaacctgg
ggtcacctgt
tcggttcetgg
tctctgacct
gcccageccat
ctgtccecegt
tctggecgecat
atgaaattct
catgggccac

accgcaacag

aaagaagata
atgcctgaaa
cegtgtgtet
ctgcagggtt
agcacaactg
ctctgtcecce
tgtgtggact
tcgagggacc
agttgtgtgt
agcegttgec
gggcgcettta
ttgtgettac
gtgggtaacc
accagctgcc
cacccaggtt
tggtgcaget
cgctttgact
tgctttcaga
ttctggagga
gaatggtaac
taatggtgat
gatcgctaag
catcatgggg
catttcagaa
tcttgtgaca
ttctagacat
catccectgat
gatggaaggt
gatgggccat
cccagcagtc

ccectggteg

gttgtccctg
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tcecgeccaga
gttttgcagg
gagattcccet
gtggtagatt
gtecettggtce
accaaaacaa
cttgttcatt
tctgaccegt
tcctcetegac
catctttceeg
gceccaccget
gcctggeccea
cttcatcctc
ggcgttctct
gccggaatta
gctgtagcaa
ggacggactt
actcaaaagc
gttttcacca
acagccaggg
tatgcctggt
gggtatcgceg
gaaggattcg
gctggtgacc
acccctgaag
tttgcaggtc
gtgacaacta
ggcctctcaa
gcctggacac
ttggtcecgag
gcacaagtgt

gcgttctacg

cggtgattge
caggaggggc
tcteggecee
cggacacttt
ggggcaactt
ctggtgggge
tcatcctcegg
ggtgttcgaa
tctgegtgte
gtagagaggt
tggctcttaa
tgagctectg
tcactatgcet
cgctgggaat
tcacacctta
cggctccaga
tgatcttcac
cctgecttaa
ttgatggcag
tcactggtga
cccatgcetga
gtcgtgecta
ccttectgttt
ttattggagt
gggagacctg
caagcgtccc
ttccgagtga
ctgtccaget
ccattgttgce
ctgtgttcte
tgatgattag

cattcggagg

DK/EP 3591042 T5

tgtccegtat
tattgtggac
attttttceceg
tgtggctgeg
tgccaagcta
ctcatacacc
cctttggtta
ccecttttteg
tgccgacgga
ggggattttt
ggcagacatg
gttaatttge
ttgggtgcac
aaccggtctt
tgacatccac
aggtacttac
accatctgca
caccgtgaat
aagagtcatc
ttcctacaac
tgactggcaa
ctggcaaacyg
cactaactgt
ccatacecggt
ctccatcaag
tcttggggac
cttggcatcg
tttgtgegte
cgtaggcttc
ttttgecactce
actcctcacg

tgtcgttgge

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



ctggccacag
acatactgct
ggtgggctce
atgctggttg
aatcttagga
ttggcttgca
tgetttgtgt
gctagagcectce
ttggccaage
attgttctge
aggaaaactg
actgtcgtgt
ccactttttg
atgaaaaaac
atttgggaca
catgctttte
gccccccaac
ggcattacgt
aactgceccttg
tgtgacctta
ctgaccactg
gcggcectagt
ccttaggete
aggggcacgc
cgtccettgt
ggcatggggce
caaaggtaga
acgcccectaa
gtaaaggtcg
ccaagtccge

gcaaatccac

aaatcgggac
tcectgeccag
atgccctegg
gtgatgggag
aaggcgtgte
agttgtcgeca
ccgettcaaa
tgcgtcagga
tcgaggettt
ttgggcaaca
tgtctgtgea
ccaacacgcce
aaaatggcce
actgtgtatc
agtctaacgg
aggacaggtc
agggattcga
ataacaggca
aagctgccag
cagctaccga
aacaggcttt
tgtaactgaa
tttagaccta
tgtcgtggcg
tgacgttcte
cgggaatatg
actagagttg
cctccaacte
ccttgtcaac
aattcatgcg

gctgggtace

ttttgetggt
gttecttget
cgtaattttg
tttectcaage
gcagtcctgt
agctgaccett
catgaaaaat
gctggectcece
cgctgagacg
cccecatgga
agaaacacga
cgtggatacc
gcgecatege
ccteggette
cgacaccttt
aaccgactat
tccaaagtcc
tctggtcaaa
actgtcccett
agtggagaaa
aaactgctag
acggcggtaa
aaagtcacct
aacttatgtt
ctcaaacccg
ggcgtgaacg
tccaagcaaa
ccctacaage
actaggtttg
gcttgttgcecc

actcttcaac
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ggatggcctg
gtgactagtt
tggttattca
gctttettece
ggcatgaata
gattttttgt
gcagctggece
ttggttcagg
gccacteegt
tcecatcceteg
tgcctgggtg
ttgaccggta
agcgaggacg
cacaaaatca
tacacggatg
agagacaggyg
gaagcccectg
ggtaaggagg
gagcaagctc
ctaaagcgca
ccgccagcegyg
aaatcgtaaa
ccgaggtgga
ccggtgtegt
gacttgacac
gttctatttg
taatccaagc
tttatcectgt
gagatttacc
tgcatcccaa

atggtttcga

aactgtccca
atgtccccac
aataccgatg
tacggtattt
acgaatccct
ccagtttaac
aatacatcga
ttgacaagat
cacttgacac
acattaatgt
gttccaaatt
tcccactteca
acgacctcaa
atggtaaagt
attcccgata
attatgaagg
ttggcactgt
tcctagttece
ttgctgggat
tcattagtca
cttgaccege
ataccacagce
ggtgaagaaa
cttgatgagg
aacacccggce
ggattttgaa
atgtgaagtc
caggggggac
ttacaaaact
tggggtcctc

gctttatgte

DK/EP 3591042 T5

agcccteteg
catcatcatc
cctccacaac
tgectgagggt
gacagctgcet
gaacttcaag
ggcggcgtat
gaaaggagta
aggggacgtg
ggggggtgaa
cagtgtctge
gacgccaacc
agttgagaga
ttactgcaaa
cactcaagac
tgtacagacc
tgtaatcggt
caaacctgac
gggccaaact
actccaaggt
tgtggcegeg
agaactttca
tcaactgagce
cctcacccac
attcaaccag
actgcaccca
aggcgcgggg
cccgagegge
ccccaagaca
gtgtctgatg

cccactgtac

5880

5940

6000

6060

6120

6180

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



cttatagtgt
atggcactte
ttgtcttgee
cgccaccact
gccagaggtt
gtgccgtcaa
ccaaacctaa
cagcactcag
tggggaaaaa
acctggctte
tgtatgaact
accttgtgge
ccgtcaccag
tttcggeett
ttgaggacct
cggaaagacc
gctttaaaac
gaattgaagce
atcatatgaa
attcgtgtgce
cceggtgtge
gggagaagct
ccaaagccga
atcaacactg
agtgtcagtce
cgtacaaacc
cgggaagata
aggttgatct
taaacatggt
gttccggaaa
ctactcatca

caggagcctce

catggaatac
caaggctgct
tggggtccta
gttccttecca
cccaacaaag
ggaaaattgg
aactagaacc
tggtgtcacc
caagtttaag
ctgcgatcege
tgcaggatgt
aacgcaggat
tgtgtccaac
gaagatgggt
tcttgaaatce
cacttttccc
ggacccaaag
aggacggecag
ggcgcagaac
ttgcattgac
tcgeccaggac
gaaaagtcat
ctatgcgtce
cccagtcecact
acctgtcggg
tcctecgtace
tcagtccegt
ttctgatgga
gaaggtggct
aaccacctgg
gacaatgttt

aggactccct

cttgattcac
gcagaggacc
cgcetagtge
tcaacctacc
gatgtccaga
cagactgtga
atcctaggta
caggcgttca
gaattgcatt
agcaccccceg
gaagagtact
ggcgetttea
accgtctact
catgaaattg
cagcccatgt
aactaccatt
aaaactgtca
ttagtcccca
gcctcagagt
catgaccccg
ggttaccgtt
aatgaaggga
gcctgtggac
ctgagctgtg
gctggcaaat
attatcatga
cgaggtcttg
gactaccaag
tgcaacgtac
ctactgaacc
gacatagtca

tttccaccac
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gcecctgacac
tccaaaaata
gcaggttcat
ctgccaagaa
gcatacctga
caccttgecac
ccaacaactt
tgaagaaggc
gcactgtege
ccattgtgag
tgcctagecta
caaaacgcgyg
cactgataat
gtctcaagtt
tagtgtattc
ggtgggtcga
taactgataa
atcgcgaccg
attatgegtce
agtggtatga
tteccaggecece
agaaatgccg
ttgatttgtg
gccaccatge
ccececcttga
aggtggacaa
ttgcagtcaa
tggtgcctcet
tactcagcaa
aagtccagga
gtgctcttaa

ctgccaggtc

cccttttatg
tgacctatcce
ctttagceccat
ctccatggeca
aattgatgaa
cctcaaaaaa
catagccttg
ctggaagtce
cggcagatge
gtggtttgtt
cgtgectcaac
tggeccectgteg
ttacgcecag
ccttgaggaa
tgatgacctce
gcatcttgac
acccagtttt
tattctggcet
cgctgecgea
ggatcttatc
ggcattttte
tcactgegge
tttgttccat
cggttcaaag
cgctgtgetg
caaaacaacg
aagaggtatt
tttgccgact
gtttatagta
cgatgatgtc
agtttgcagg

cgggccgtgg
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tgtactaaac
actcaagggt
gttggtaagg
ggggtcaatg
atgtgcgecece
cagtactgtt
gctcacaggt
ccaattgect
cttgaggcetg
gccaacctee
tgttgceatg
tcecggggacce
cacatggtge
cagctcaaat
gtcttgtatg
ctgatgttgg
ctcggctgeca
gctecttgeat
attctgatgg
tgcggcatcg
atgtccatgt
atctgcgacyg
tcacactttc
gaatgttcge
aaacaaatcc
acccttgacc
gcaggtaatg
tgcaaagaca
gggccgccag
atttacacac
tattccatcc

gttaggctca

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600



tcgecagegg
atctagacat
aacttcaccce
agctgaccac
gggagaaact
cctttggtca
attcatccca
taaacaaatc
accctcatga
ttgcgttcag
tagcgaaggce
ctctettage
cacataacct
agctggecgece
ttgtcgctag
atgtggtegg
tatacatcgg
ccacagattg
acgcatttat
aatacctacc
gtagggctge
atttgcaacc
gactgatggt
cgctgccecga
cgtgtatagg
acctggecagt
aggaccttgg
ttgagaacac
ctgactataa
accatacgta

tgcctectga

acatgtccct
tctaaggcetg
ggtcggettt
catttataga
tgaatccaag
ggtcctgaca
gggggcgace
ccgagcactt
ccaactccag
ccgtggggat
cctagagaca
cgcttgtteg
ggggttttac
acattggcca
tatgcgeccca
gccatccatt
gggcgagcct
tcgggaatat
tggcgatgtce
taggtcccetg
taaageccgtg
ggagacggca
ctggaaaggce
ttatgctagg
gccggcaaca
gacaccgtat
gccgcagtgg
tgaagattgg
ttggcattgt
tcattttgce

gcaagtgccg

ggccgagtgt
ctttccaaaa
gattcctatt
tttggcecta
gccaggaaca
ccgtaccaca
ttcgacattg
gtagccatca
gagtttttca
gagctggttyg
ggttcacccce
gccagtctag
ttttecececgg
gtggtcaccc
attgatgeccc
tttettggeca
caggccctge
ctcgacgecgg
aaaggcacta
cctaaagact
tgcactctca
tcaaaatgct
gccacagect
ttcattcagc
gccaatcgeca
gattacggtg
aagattttgg
gcaattctcg
gtacgagaac
cttggcactg

tgaacgcgga
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catatctcga
caccccettgt
gttatgtgtt
acatctgtgce
ccagagtggt
aagatcgtac
tgacattgca
ctcgggcaag
acttaacccce
ttttgaatgt
gatttcgagt
aagggagctg
acagcccagce
accagaataa
gctacagcaa
ctecetggtgt
cagaaacact
ctgaggaaga
cgatcggggg
ctgttgetgt
ccgatgtgta
ggaaacttaa
atttccagtt
tacccaagga
aggttgtgeg
ctcaggtcat
ggttgcagcc
cacgccgtat
gcccacacgce
aactgcaagt

gtgatgcaat

tgaggcagga
gtgtttgggt
cgatcagatg
agccatccag
tttcaccacc
cggctctgea
tctaccatcg
acatgggttg
cgagcgcact
ggataatgcg
atcggacccg
catgccacta
ttttgcacce
tcgagegtgyg
gccaatggtce
ggtgtcatac
cgtttcaaca
ggcagcgaga
gtgtcaccac
ggttggggtg
cctecccgaa
actggatttce
ggaagggctg
tgccgttgtg
aaccacagac
tttgacaaca
tttcagacga
gaatgacggce
aatttacggg
agagctgggc

gggtttactg
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tattgcaatc
gaccttcage
cctcagaage
ccttgttaca
cggcctgtgg
ataactatag
ccaaagtccce
ttcatttatg
gattgtaacc
gtcacaactg
aggtgcaagt
ccacaagtag
ctgccaaaag
cctgatcgac
ggtgcagggt
tatctcacat
ggacgtatag
gaacttccecce
attacatcga
agttcgcceeg
cteccgacceat
agggatgttc
acatggtcag
tacatcgatc
tggcgggecyg
gcetggtteg
acatttggct
aaagattaca
cgcgeccegtyg
agaccccggce

tggagtaaaa

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460



tcagtcagtt
tetttetege
gagtggtttg
aggtcctatg
cacccgttgg
cgecgeattt
gaagccactce
gcagtggagg
gcecgttggea
cccacaccag
gcttccatct
attccagcecte
taactatcaa
tcgagectgg
atgatgagtt
atgcttggcet
gaataggaaa
atgatggaca
attaccatca
tttcctectg
cttctecgacyg
ccttcagaac
cctcaggagg
ggctaatgtg
ccttttctac
tggcgttgtt
tcagcagcac
gatgaggtgg
tcttgcaagt
tgtaccggcet

atatataatt

tgggcagtcg

gttcgtggat
catattgttt
ctecegegttt
agggcttgcet
gtatactttg
accggaccat
tcacaaaact
ctgattcttg
atgtgagcecct
gtacgaggcce
tctectetgt
tacgctatgt
ttacactata
ccgtaacgtg
gtcaatgtcce
ggcttttttg
cgtgtcgege
aaattcaacc
tcaaatagac
gctggtgctc
catctatcag
atcaattgtt
tcgtcccaat
accgatgaat
gcctecggaaa
tccgettgtg
catttggtaa
gctacaacca
tggggcattt
tgtcttggte
tgacgatatg

aaacctttgt

gccttcactg
gggttcactg
ctcegttege
acccaactgce
gcatatgcga
ggaacattceg
gtcaaggett
ccgettecett
ggagtacaac
caagttgacc
ggcttegtcet
ttttggttte
tgtaagccat
tggtgcaaaa
attccgtceeg
tccttttect
gtctttgtgg
atatctgecca
gggggcaatt
aacatctcat
atattaagac
tccaatctca
gtcgtgaagc
cgtatttgta
tgagcgagaa
ttaatttcac
ttgatcacat
ttgcttgttt
cttgactcct
ctttgtcgat
cgagctgaat

gctttacceca
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agttccttgt
ttgcaggctg
gctectgecat
agaccggatg
gtectcccace
ggtcaagcgg
gacgtagtca
agctcacgac
actactttgg
gattttaggce
gttaccttgt
cattggccca
gcecctaccag
tagggcacga
ggtacgacaa
acgcggcecca
ataagcgaca
gacacaacat
ggtttcattt
ggtttctgag
caacacgacc
cagggcctca
cgtcggceatt
caacgcggac
aggcttcaaa
agattatgtg
tcggttacta
gcttgecatt
cactcttgct
ggcaacgacyg
gggaccgaat

gttgccactc

tagtgtggtt
gttattggtc
tcactcttee
tcccacaatt
taattgacga
cctggaageca
ctcatttcca
tcgecgatget
accgegttga
aatggcttat
tcacagtgcect
cggcaacaca
tcaagctgece
caggtgtgag
cctcaaactt
attccatceg
ccagttcatt
ctcegegteg
ggaatggctg
gcgttcgecet
gcggctgeceg
acagcgcaag
ccccagtaca
ttgctgatge
gtcatctttg
gcccatgtga
cacttcttga
cttttggcgg
tctggtggcet
acagctcgac

ggttgtcegg

atatcatttc
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gacattgtca
ttccttetea
gaactatcga
cgcagttaag
aatggtctct
ggttgttagt
acacctggece
gaaaaacctt
gctcatettt
cagcgtgecac
ttggcttcga
tcattcgaac
caacaaagac
gaacgtgacc
gagggttatt
gagctgttceg
tgcgeccgage
tatgcggtgt
cgaccattct
gcaagccctg
gtttcatggt
gtaccactcce
tcacgataac
tttcegegtyg
ggaatatttc
cccaacacac
caccgtctac
tatgaaatgt
ttttttgctg
atcccaatac
tcattttgat

actgggtttt

11520

11580

11640

11700

11760

11820

11880

11940

12000

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840

12300

12960

13020

13080

13140

13200

13260

13320

13380



ctcacaacaa
attggcgage
tgttttgtca
accaacttca
gagaaattgg
gaaggggtta
acttttgcaa
cacccataat
tcttgatatt
ccaccaaccg
gcctcacaga
gatacattct
cgtctggtaa
tagtacctgg
ttaacctcegt
ccgatgggga
tceccagegee
tttccectag
tgcttgcaat
agcgggaagg
attcgecgtga
<210>
<211>

<212>
<213>

46
221
DNA

<400> 46

gccattteet
ggtatgtact
tcegtgetge
tcgtggacga
gcaaagctga
aagctcaacc
cgatcccace
gatatacgce
tctgaattgt
tgtcgeatte
gtcatggaag
ggccccetgee
ccgagcatac
gctteggage
caagtatggce
aaggccagcce
agcaatctag
ctgctgaaga
cgatccagac
tcagtttcca

cttectacate

tgatgegcetce
tagcagcatg
taaaaattgc
ccggggaaga
agtcggtggt
tttgacgagg
gccgcacaaa
cttaaggtgt
tcctttactt
actctggggyg
ttcatcactt
catcacgtag
gctgtgagaa
ctcgtgetgg
cggtaagaac
agtcaatcaa
gggaggacag
tgacattcgg
ggctttcaat
ggttgagttc

cgccagtcag

atgatgtgta gggtattccc cctacataca

gcgtgggtac agceccectgece caccctttgg

ctectegggge gagegegecg cctgetgete

tccggagage acctgettta cgggatctcecc

<210> 47
<211> 114
<212> DNA
<213>
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ggteteggeg
tacggegttt
atggcttgecce
atccatcgat
gaccttgtca
acttcggetg
aactcgtget
cacgcggccg
ttgggtacat
ctgtagtecge
ccagatgcag
aaagtgctgce
agceccggact
gcggcaaacg
cagagccaga
ctgtgccagt
gccaaaaaga
caccatctca
caaggcgcag
atgctgececgg

ggtgcaaatt

Porcine reproductive and respiratory

cgacactctt
tceetgttet
cettgeggeg

gcecctttaac

Porcine reproductive and respiratory

ctgtgtecge
gcgecttege
gctatgeceg
ggaagtcttce
acattaagca
agcaatggga
ggcctttage
actcctgggg
gacatatgtg
ccttttgtgg
attgtgttge
aggcctcecat
aacatcagtg
agctgttaaa
agaaaagaag
tgctgggtac
agaagcctga
cccaggecga
gaactgegtce
ttgctcatac

aa
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cacaggattce
ggcgttegta
cacccggttt
aatagtggtg
tgttgtecte
agcctagacg
atcacatata
ctgttgcaca
cattttcaat
ggtgtttaca
ctaggccgge
tcaatcceccag
aacggcactc
cgaggagtgg
aaatgcagct
aatgataaag
gaagccacat
acgttcccte
gctttecatce

agtgcgcectg

syndrome virus

agtgtttgtg
agcccgacag
ggaaggacct

C

taccttggag
gtacccttct

cccgagtatt

syndrome virus

13440

13500

13560

13620

13680

13740

13800

13860

13920

13980

14040

14100

14160

14220

14280

14340

14400

14460

14520

14580

14622

60

120

180

221



<400> 47

tttgacagtec aggtgaatgg ccgcgattga cgtgtggecet

gggcgatcac atgggggtca aacttaatta ggcaggaacc

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

48

DNA
<400> 48

atgatgtgta
gcgtgggtac
ctctegggge
tcecggagage
ggtgcatgtg
ggtgtctcag
ttggcttgtt
aggtggaatg
tgacctccgg
gtgacggttg
attggtatcce
tgtccgacca
gggcttgtcg
aaaaatttgt
cggaatccga
aggtccttgt
ctgagtccce
gggacccgge
aagtgctcag
tgcctggcecaa
ctgatggtcc
ccctgaatga
acacagagcc
ccggcaaacg

tcaaggttge

14984

gggtattcce
agcecctgece
gagcgcgecg
acctgettta
caccccgget
tgcacggtct
tcacaagecct
ttctccatct
caatcacaac
cttaacccct
gattacgggg
accgttcecect
gcagcegtte
aatttttatg
tgactccacg
tcggagettt
tgataacggt
tgtatccgaa
tcgegaggcg
gtacatccag
cattcacgtt
tgatgtcacc
taccacacac
ggcccgtgge

ccgaccgact

cctacataca
caccctttgg
cctgetgete
cgggatctcc
gceegggtat
cttctctete
aaagacaagc
gggtgttgcet
ttcecttcaac
agacacctcc
cctgtgectg
ggtgccactc
tgtcegtteg
gattcctect
gctttggaag
cccgcececatce
tttteccttcea
ggcaagtgtt
catctggecta
cgcagacttc
gaagcattgt
ccgggatteg
cggatctttce
aagcgtgccg

tccaccagtg

Porcine reproductive and respiratory

cgacactctt
tcecetgttet
ccttgeggeg
gcecctttaac
tttggaacgce
cagaacttca
tccattggaa
ggctgtcaac
gactcgtgaa
gtgaactcca
ggatggctgt
atgtgttaac
aagaggccca
ccgacggteg
ttetgeegece
accttgtcga
gcacgtcaca
ggctttcecctg
ccgectatgg
aagttcacgg
cttgccececcea
ttcgectaat
gttttggagt
ccaaaagtga

gaatcgtcac
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ctaagtcacc

atgtgaccga
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tattcaatta

aatt

syndrome virus

agtgtttgtg
agcccgacag
ggaaggacct
catgtctggg
cggccaagte
ggacacggac
agttcccecatt
catttttcct
ggttgctgat
agtttacgag
gtacgcgaac
aaattcccct
ttctagecata
atctcgcatg
cgagctagaa
ccttgecegat
tcettgegge
ctttttgagce
ttaccaaacc
tctecgtget
gtcttggatc
gtctettcege
gcacaagtgg
gaaagactcg

ctactceccca

taccttggag
gtacccttct
cccgagtatt
atgttctcce
tattgcacac
ctcggtgecag
ggtatceccece
ttagcgegea
gtattgtacc
cgtggttgeca
tccatgcacg
ttgcctcaac
tacaggtggg
atgtggactc
caccaggtca
tgggagctca
taccttgtte
cagtcagccg
aagtggggtyg
gtggtcgacce
aggcacttga
attgtgccga
tatggtgccg
gcttccaccc

cctgeggacyg

60

114

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



ggtcttgtgg
cgtecccectet
ctcaggccat
acgccaaata
tggctectceg
cgtcgectta
atagactgcce
cccaggagtt
tctctagtet
gggaattcat
tggcccetect
agtgcttccece
accctggege
ctgaagaagc
ttagcgagca
ggccaacctt
ctggcattgg
gtecttgttga
acgtgcagac
ccgcgtctga
gtgttttcte
tcgtcgatga
cgaacgagac
tctececgegea
agagtcgggt
ccaccaagaa
cctcgeagtt
aagacacacc
aactggtggc
cggtgcttga
ctgacaagcce

aaagttttat

ttggcatgcee
gcctecggtac
tcaatgtttg
cctcataaaa
ctcectetet
cccggaggac
ttcagactgt
ctggactcett
gtataaattg
ctatactgtt
tgcaaaaatt
cacggatgtt
tgctgttgte
tcaagcgaga
acaggtgcag
aaccgctacg
tgcccagecce
gcgctgtgge
ctcggaccag
ccceggttgg
tgatggcgag
ccggacaaaa
gctctectggg
agctttaatce
atatgaacaa
gtggctcgac
ccaagctggt
gccteetgtt
gcagtgggat
ccaggccgte
accccatteg

gctcteccgge

cttgccgeca
aacaggccgg
caactacctg
ctcaacggag
cgtgagtgeg
gggttgecta
gtttgtgatg
gacaaaatgt
ttgttagaga
gagaggatgt
aaggtcccat
ccagtcaact
ctatgtccat
aaccgtaagg
gtggttgagg
gcgacccectyg
gctaccgttc
acggagtcga
cctttagacce
atccacggta
tcggeecette
gaagctccgg
tctgacccct
gaccgaggtyg
tgccttcaag
aaaatgtggg
cacattcttg
cccaggaaga
aggaaatcga
cctetgecta
caaaaccctt

acccgttteg
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tactgaaccg
aggacgattg
ccgecatage
ttcattggga
ttgttggegt
aacgtgcact
gtattattga
tgacttccee
tecttgeegea
tgaaggattg
cctcaaaggce
ctgagttaat
cggatgcaaa
tcecttcaccce
gtgatcagga
ttagagggcc
aagaactcat
acggcagcag
tgtcectgge
ggcgtgagcc
agttcggaga
tggttgacge
ttgaattcgc
gtecegettge
cttgtgaacc
acagggtgga
agtccctcaa
accgagctgg
gtgtgacacc
tggacatcca

ctagtcaagt

cggggtcegt

gatgattaat
ggcttctgat
tcggaacecge
ggtagaggtg
ctgectctgaa
tgaggccectg
ctteettgee
gtcaccggag
gaaatgecgga
tccgagetee
cccatcegtg
atcttgggaa
agaatctaag
tgtggtcctt
tatgccactg
ggtaccggac
tctggcgagg
ttcatttctg
cgegtggect
tgtctttgtg
gctttecegaa
cccecategat
caaattcagg
cgatgttcat
tggtagtcgt
catgaaaact
attcctcccet
tgacagtgcce
ccccacaaaa
gcaaggagat
agatgtgggt

tagtcagcgc
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aatgacttca
ggtgaccttg
gcctgeecta
aggcctggaa
ggctgtgtcg
gcgtetgett
aatccacctc
cagtccgget
tccacagaag
aaacaggcca
actctgaacg
gagcccaaag
gaaacagccc
accgaggaac
gatttgactt
aatttgagct
cctgcaccce
gatttgectg
gtaagggcta
aagcctcgag
gccagttctg
ttgacaactt
cgcccegegtt
gcaaagataa
gcgaccccag
tggcgctgceca
gacatgattc
ggcctgaage
ccggttggac
gccatcteceg
ggaggttgga

cttacgacat

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



gggtttttga
gctctatgge
gccgttetta
ggtgtgttcg
ctccaccega
ttttggectct
cgggcctett
ttetectacg
aagggcgttg
ttaatgtgtt
tccaagegee
gtggtgagag
aaaagaagat
aatgcctgaa
tcegtgtgte
actgcagggt
cagcacaact
actctgtcece
ctgtgtggac
gtcgagggac
gagttgtgtg
cagccgttge
tgggcgettt
tttgtgctta
ggtgggtaac
taccagctge
tcacccaggt
gtggtgcage
ccgcetttgac

gtgctttcag

gttctggagg

ggttctectee
tccaggtgat
cccaatactce
tttgggtgtt
cccagteggt
tgagcagcgce
atgcgtcecatt
tatatgcatg
tcacaagtgt
tcecttttteg
aaaaggagtt
ccctattecat
atccgeccag
agttttgcag
tgagattccce
tgtggtagat
ggtccttggt
caccaaaaca
tecttgttcat
ctctgacccg
ttcectetega
ccatctttee
agcccaccge
cgcctggece
ccttcatccet
cggcegttete
tgccggaatt
tgctgtagceca
tggacggact
aactcaaaag

agttttcacc

catctcccag
tggctgtttyg
ggatgccttce
tttggttett
tcttettgtyg
caactttggg
cttggcaagt
ctcgcagatt
tggggaaagt
cgcgccacece
gacccecegtge
caatcacacc
acggtgattg
gcaggagggg
ttecteggecce
tcggacactt
cggggcaact
actggtgggg
ttcatccteg
tggtgttcga
ctctgegtgt
ggtagagagg
ttggctctta
atgagctcct
ctcactatgc
tcgetgggaa
atcacacctt
acggctccag
ttgatcttca
ccctgectta

attgatggca
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cttttatget
caggtgctgt
ccttattggg
ggatggettt
accacgattc
aacctgtgeg
tactcggtgg
tggcaatttc
gtataaggac
gctcatctcet
acttggcgac
aaaaaccgat
ctgtccegta
ctattgtgga
cattttttce
ttgtggetge
ttgccaagcet
cctcatacac
gecetttggtt
accctttttc
ctgecgacgg
tggggatttt
aggcagacat
ggttaatttg
tttgggtgca
taaccggtct
atgacatcca
aaggtactta
caccatctgce
acaccgtgaa

gaagagtcat

cacacttttce
tctacttgcet
tgtcttttet
tgctgtattt
gccggagtgt
cageccttgtg
gtcacgttgt
tcttatttat
ggctcctgea
tgtgtcettyg
aggctggcgce
agcttatgee
tgatcctagt
ccagcctacg
gaaggtccca
ggtccgetge
aaatcagacc
ccttgecegtg
aacgtcacct
gtatcctact
agttaccctg
tattttggtyg
gtcaatggtc
cttetttect
ctcatttttg
tctttgggceca
ccagtatacc
catggcggece
agtcggatcce
tgtcgtaggce

cgtcactgee
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tcgeccacggg
ctecectgetet
ggttctgtge
ttattctcga
catgctgage
gtcgggecat
ctctggtttg
gtggtgtcce
gaagtggccc
tgtgatcggt
gggtgctggt
aacttggatg
caggccatta
cccgaggteg
gtcaacccag
ggttattcga
cccctcagga
gcccaggtat
caagtgtgtg
tatggccccg
ccattgttct
cttgectect
tttttggegt
atgctcttga
gtgttttgee
gttggcegtt
tccggaccac
gttcggagag
cttecttgaag
tcttceettg

acccatgtgt

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280



tgaatggtaa
ctaatggtga
agatcgctaa
gcatcatggg
tcatttcaga
gtcttgtgac
tttctagaca
tcatcectga
tgatggaagg
tgatgggcca
tcccagcagt
cccectggte
ggttgtccct
cttttgctgg
ggttcettge
gcgtaatttt
gtttctcaag
cgcagtccetg
aagctgacct
acatgaaaaa
agctggecete
tcgetgagac
acccccatgg
aagaaacacg
ccgtggatac
cgcgccatcg
ccetceggett
gcgacacctt
caaccgacta
atccaaagtc
atctggtcaa

gactgtccct

cacagccagg
ttatgectgg
ggggtatcge
ggaaggattc
agctggtgac
aacccctgaa
ttttgcaggt
tgtgacaact
tggecctetea
tgcctggaca
cttggtcega
ggcacaagtg
ggcgttctac
tggatggcct
tgtgactagt
gtggttattc
cgctttctte
tggcatgaat
tgattttttg
tgcagctggce
cttggttcag
ggccactccg
atccatcctce
atgcctgggt
cttgaccggt
cagcgaggac
ccacaaaatc
ttacacggat
tagagacagg
cgaagcccect
aggtaaggag

tgagcaagct
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gtcactggtg attcctacaa ccgcatgecac

tccecatgetyg
ggtcgtgect
gccttetgtt
cttattggag
ggggagacct
ccaagcgtcce
attccgagtg
actgtccage
cccattgttg
gctgtgttcet
ttgatgatta
gcattcggag
gaactgtccc
tatgtcccca
aaataccgat
ctacggtatt
aacgaatccc
tccagtttaa
caatacatcg
gttgacaaga
tcacttgaca
gacattaatg
ggttccaaat
atcccacttc
gacgacctca
aatggtaaag
gattcccgat
gattatgaag
gttggcactg
gtcctagttce

cttgctggga

atgactggca
actggcaaac
tcactaactg
tccataccgg
gctccatcaa
ctcttgggga
acttggcatc
ttttgtgegt
ccgtaggett
cttttgeact
gactcctcac
gtgtcgttgg
aagccctctce
ccatcatcat
gcctcecacaa
ttgctgaggg
tgacagctge
cgaacttcaa
aggcggcgta
tgaaaggagt
caggggacgt
tggggggtga
tcagtgtctg
agacgccaac
aagttgagag
tttactgcaa
acactcaaga
gtgtacagac
ttgtaatcgg
ccaaacctga

tgggccaaac

aggecgttgece
gtcaaccgga
tggcgactca
ttcaaacaaa
ggaaactagg
cattaagttg
gctccettget
ctttttectt
ctttttgetg
ctttgtactt
ggcggectete
cctggccaca
gacatactgc
cggtgggctce
catgctggtt
taatcttagg
tttggecttge
gtgctttgtg
tgctagagct
attggccaag
gattgttctg
aaggaaaact
cactgtcgtg
cccacttttt
aatgaaaaaa
aatttgggac
ccatgetttt
cgccccccaa
tggcattacg
caactgcecett

ttgtgacctt

DK/EP 3591042 T5

acgttcaata
cctatggtta
gtcgaacctg
gggtcacctg
ctcggttetg
ctctetgace
agcccagcca
tctgtceceg
ctectggegea
aatgaaattc
gcatgggcca
aaccgcaaca
gaaatcggga
ttcctgecca
catgcccteg
ggtgatggga
aaaggcgtgt
aagttgtcge
tcegettcaa
ctgcgtcagg
ctecgaggett
cttgggcaac
gtgtctgtgce
tccaacacge
gaaaatggcc
cactgtgtat
aagtctaacg
caggacaggt
cagggattcg
tataacaggce
gaagctgcca

acagctaccg

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200



aagtggagaa
taaactgcta
aacggcggta
aaaagtcacc
gaacttatgt
cctcaaacce
gggcgtgaac
gtccaagcaa
cccctacaag
cactaggttt
ggcttgttge
cactcttcaa
ccttgattca
tgcagaggac
acgcctagtg
atcaacctac
ggatgtccag
gcagactgtg
catcctaggt
ccaggcegtte
ggaattgcat
cagcacccce
tgaagagtac
tggcgetttce
caccgtctac
tcatgaaatt
ccagcccatg
caactaccat
gaaaactgtc
gttagtcccce

cgcctcagag

actaaagcgce
gccgcecageg
aaaatcgtaa
tccgaggtgg
tceggtgtceg
ggacttgaca
ggttctattt
ataatccaag
ctttatcetg
ggagatttac
ctgcatccca
catggtttcg
cgecectgaca
ctccaaaaat
cgcaggttca
cctgccaaga
agcatacctg
acaccttgeca
accaacaact
atgaagaagg
tgcactgtcg
gccattgtga
ttgcectaget
acaaaacgcg
tcactgataa
ggtctcaagt
ttagtgtatt
tggtgggtcg
ataactgata
aatcgcgacc

tattatgegt

atcattagtc
gcttgaccceg
aataccacag
aggtgaagaa
tcttgatgag
caacacccgg
gggattttga
catgtgaagt
tcagggggga
cttacaaaac
atggggtcct
agctttatgt
ccccttttat
atgacctatc
tctttagecca
actccatggce
aaattgatga
ccctcaaaaa
tcatagcecctt
cctggaagtc
ccggcagatg
ggtggtttgt
acgtgctcaa
gtggcctgtc
tttacgeccca
tccttgagga
ctgatgacct
agcatcttga
aacccagttt
gtattctggc

ccgetgecge
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aactccaagg
ctgtggeege
cagaactttc
atcaactgag
gcctcaccca
cattcaacca
aactgcaccc
caggcgcggyg
cccegagegyg
tcecccaagac
cgtgtctgat
ccccactgta
gtgtactaaa
cactcaaggg
tgttggtaag
aggggtcaat
aatgtgecgec
acagtactgt
ggctcacagg
cccaattgec
ccttgagget
tgccaaccte
ctgttgecat
gtccggggac
gcacatggtg
acagctcaaa
cgtecttgtat
cctgatgttg
tcteggetge
tgctcttgeca

aattctgatg

tctgaccact
ggcggcctag
accttaggcet
caggggcacyg
ccgteccttg
gggcatgggg
acaaaggtag
gacgcccecta
cgtaaaggtce
accaagtccg
ggcaaatcca
ccttatagtg
catggcactt
tttgtcttge
gcgccaccac
ggccagaggt
cgtgecgtca
tccaaaccta
tcagcactca
ttggggaaaa
gacctggett
ctgtatgaac
gaccttgtgg
cccgtcacca
ctttcggect
tttgaggacc
gcggaaagac
ggctttaaaa
agaattgaag
tatcatatga

gattcgtgtg
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gaacaggctt
ttgtaactga
ctttagacct
ctgtegtgge
ttgacgttct
ccgggaatat
aactagagtt
acctccaact
gcettgtcaa
caattcatge
cgctgggtac
tcatggaata
ccaaggctge
ctggggtect
tgttecttee
tcccaacaaa
aggaaaattg
aaactagaac
gtggtgtcac
acaagtttaa
cctgegateg
ttgcaggatg
caacgcagga
gtgtgtccaa
tgaagatggg
ttcttgaaat
ccacttttcc
cggacccaaa
caggacggca
aggcgcagaa

cttgcattga

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060



ccatgaccce
cggttaccegt
taatgaaggg
cgcctgtgga
tctgagetgt
ggctggcaaa
cattatcatg
tcgaggtcett
agactaccaa
ttgcaacgta
gctactgaac
tgacatagtc
ttttccacca
tggccgagtg
gcttteccaaa
tgattcctat
atttggcect
ggccaggaac
accgtaccac
cttcgacatt
tgtagecatce
ggagtttttce
tgagctggtt
aggttcacce
ggccagtcta
cttttcceeg
agtggtcacc
aattgatgce
ttttcttgge
tcaggecctg
tctecgacgeg

caaaggcact

gagtggtatg
tttccaggcece
aagaaatgcece
cttgatttgt
ggccaccatg
tcecececttg
aaggtggaca
gttgcagtca
gtggtgeccte
ctactcagca
caagtccagg
agtgctctta
cctgccaggt
tcatatctcg
acacccecttg
tgttatgtgt
aacatctgtg
accagagtgg
aaagatcgta
gtgacattgc
actcgggcaa
aacttaaccc
gttttgaatg
cgatttcgag
gaagggagct
gacagcccag
caccagaata
cgctacagca
actcctggtg
ccagaaacac
gctgaggaag

acgatcgggg

aggatcttat
cggcattttt
gtcactgegg
gtttgttcca
ccggttcaaa
acgcetgtget
acaaaacaac
aaagaggtat
ttttgecegac
agtttatagt
acgatgatgt
aagtttgcag
ccgggeegtg
atgaggcagg
tgtgtttggg
tcgatcagat
cagccatcca
ttttcaccac
ccggctetge
atctaccatc
gacatgggtt
ccgagcgeac
tggataatgc
tatcggaccc
gcatgccact
cttttgcacc
atcgagcgtg
agccaatggt
tggtgtcata
tcgtttcaac
aggcagcgag

ggtgtcacca
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ctgcggeatc
catgtccatg
catctgegac
ttcacacttt
ggaatgttcg
gaaacaaatc
gacccttgac
tgcaggtaat
ttgcaaagac
agggccgcca
catttacaca
gtattccatc
ggttaggctce
atattgcaat
tgaccttcag
gcctcagaag
gcecttgttac
ccggectgtg
aataactata
gccaaagtcc
gttcatttat
tgattgtaac
ggtcacaact
gaggtgcaag
accacaagta
cctgccaaaa
gcectgatcga
cggtgcaggg
ctatctcaca
aggacgtata
agaacttccc

cattacatcg

gcccggtgtg
tgggagaagc
gccaaagccyg
catcaacact
cagtgtcagt
ccgtacaaac
ccgggaagat
gaggttgatc
ataaacatgg
ggttccggaa
cctactcate
ccaggagcct
atcgccageg
catctagaca
caacttcacc
cagctgacca
agggagaaac
gecetttggte
gattcatcce
ctaaacaaat
gaccctcatg
cttgegttca
gtagcgaagg
tctctcettag
gcacataacc
gagctggcgce
cttgtcgeta
tatgtggtcg
ttatacatcg
gccacagatt
cacgcattta

aaatacctac
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ctcgecagga
tgaaaagtca
actatgegtce
gcccagtcac
cacctgtecgg
ctecctegtac
atcagtccceg
tttectgatgg
tgaaggtggce
aaaccacctg
agacaatgtt
caggactccce
gacatgtccce
ttctaaggct
cggtcggett
ccatttatag
ttgaatccaa
aggtcctgac
agggggcgac
cccgagcact
accaactcca
gccgtgggga
ccctagagac
ccgettgtte
tggggtttta
cacattggcc
gtatgecgccece
ggccatccat
ggggcgagcc
gtcgggaata
ttggcgatgt

ctaggtccct

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

10920

10980



gcctaaagac
gtgcactcte
atcaaaatgce
cgccacagcece
gttcattcag
agccaatcge
tgattacggt
gaagattttg
ggcaattctce
tgtacgagaa
ccttggeact
gtgaacgcgg
tgccttcact
tgggttcact
tcteegtteg
tacccaactg
ggcatatgcg
tggaacattc
tgtcaaggct
gccegettect
tggagtacaa
ccaagttgac
tggcttegte
tttttggttt
atgtaagcca
gtggtgcaaa
cattccgtce
gtececttttce
cgtetttgtg
catatctgcc

cgggggcaat

tctgttgetg
accgatgtgt
tggaaactta
tatttccagt
ctacccaagg
aaggttgtgce
gctcaggtca
gggttgcagce
gcacgccgta
cgcccacacyg
gaactgcaag
agtgatgcaa
gagttcecttg
gttgcaggcet
cgctetgeca
cagaccggat
agtctcccac
gggtcaagcg
tgacgtagtc
tagctcacga
cactactttg
cgattttagg
tgttaccttg
ccattggccce
tgccctacca
atagggcacg
gggtacgaca
tacgcggecce
gataagcgac
agacacaaca

tggtttcatt

tggttggggt
acctcceega
aactggattt
tggaagggct
atgccgttgt
gaaccacaga
ttttgacaac
ctttcagacg
tgaatgacgg
caatttacgg
tagagctggg
tgggtttact
ttagtgtggt
ggttattggt
ttcactcttce
gtcccacaat
ctaattgacg
gcctggaage
actcatttcce
ctcgcgatge
gaccgegttg
caatggctta
ttcacagtgce
acggcaacac
gtcaagctgce
acaggtgtga
acctcaaact
aattccatcc
accagttcat
tctcegegtce

tggaatggcect
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gagttcgeccec
actccgacca
cagggatgtt
gacatggtca
gtacatcgat
ctggegggec
ageccetggtte
aacatttggce
caaagattac
gcgegeccgt
cagaccccgyg
gtggagtaaa
tgacattgtc
cttecttctce
cgaactatcg
tcgcagttaa
aaatggtctc
aggttgttag
aacacctggce
tgaaaaacct
agctcatctt
tcagcgtgca
tttggcttceg
atcattcgaa
ccaacaaaga
ggaacgtgac
tgagggttat
ggagctgttc
ttgcgeecgag
gtatgcggtg

gcgaccattc

ggtagggctyg
tatttgcaac
cgactgatgg
gcgetgeceyg
ccgtgtatag
gacctggcag
gaggaccttg
tttgagaaca
actgactata
gaccatacgt
ctgcctcectg
atcagtcagt
atctttcteg
agagtggttt
aaggtcctat
gcacccgttyg
tcgecgeatt
tgaagccact
cgcagtggag
tgcegttgge
tcccacacca
cgcttccate
aattccagcet
ctaactatca
ctcgagcectg
catgatgagt
tatgcttggce
ggaataggaa
catgatggac
tattaccatc

ttttectcecet
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ctaaagccegt
cggagacggc
tctggaaagg
attatgctag
ggccggcaac
tgacaccgta
ggccgcagtyg
ctgaagattg
attggcattg
atcattttge
agcaagtgcc
tgttcgtgga
ccatattgtt
gctccgegtt
gagggcttge
ggtatacttt
taccggacca
ctcacaaaac
gctgattett
aatgtgagcce
ggtacgaggc
ttctectetyg
ctacgctatg
attacactat
gccgtaacgt
tgtcaatgtce
tggctttttt
acgtgtcgeg
aaaattcaac

atcaaataga

ggctggtget

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



caacatctca
gatattaaga
ttccaatcte
tgtcgtgaag
tecgtatttgt
atgagcgaga
gttaatttca
attgatcaca
attgettgtt
tcttgactce
cctttgtega
gcgagctgaa
tgctttacce
ttgatgcgcet
ttagcagcat
ctaaaaattg
accggggaag
aagtcggtgg
ctttgacgag
cgccgcacaa
ccttaaggtg
ttcctttact
cactctgggg
gttcatcact
ccatcacgta
cgctgtgaga
cctegtgetg
ccggtaagaa
cagtcaatca
ggggaggaca
atgacattcg

cggctttcaa

tggtttctga
ccaacacgac
acagggccte
ccgtcecggeat
acaacgcgga
aaggcttcaa
cagattatgt
ttecggttact
tgcttgecat
tcactcttge
tggcaacgac
tgggaccgaa
agttgccact
cggtctcgge
gtacggcgtt
catggcttge
aatccatcga
tgaccttgte
gacttcgget
aaactcgtgc
tcacgeggece
tttgggtaca
gctgtagtcg
tccagatgceca
gaaagtgctg
aagcccggac
ggcggcaaac
ccagagccag
actgtgccag
ggccaaaaag
gcaccatcte

tcaaggcgca

ggcgttcegece
cgcggetgec
aacagcgcaa
tccecagtac
cttgctgatg
agtcatecttt
ggcccatgtg
acacttcttg
tettttggeg
ttctggtgge
gacagctcga
tggttgteeg
catatcattt
gctgtgtceg
tgcgecetteg
cgctatgecce
tggaagtctt
aacattaagc
gagcaatggg
tggcctttag
gactcctggg
tgacatatgt
cccttttgtg
gattgtgttg
caggccteca
taacatcagt
gagctgttaa
aagaaaagaa
ttgctgggta
aagaagcctg
acccaggccyg

ggaactgcgt
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tgcaagccct
ggtttcatgg
ggtaccactc
atcacgataa
ctttcegegt
gggaatattt
acccaacaca
acaccgtcta
gtatgaaatg
tttttttget
catcccaata
gtcattttga
cactgggttt
ccacaggatt
cggegttegt
gcacccggtt
caatagtggt
atgttgtecct
aagcctagac
catcacatat
gctgttgcac
gcattttcaa
gggtgtttac
cctaggecgg
ttcaatccca
gaacggcact
acgaggagtg
gaaatgcagce
caatgataaa
agaagccaca
aacgttccect

cgctttcatc

gcttctegac
tcecttcagaa
ccctecaggag
cggctaatgt
gcetttteta
ctggegttgt
ctcagcagca
cgatgaggtg
ttcttgecaag
gtgtaccgge
catatataat
ttgggcagtce
tctcacaaca
cattggcgag
atgttttgte
taccaacttc
ggagaaattg
cgaaggggtt
gacttttgca
acacccataa
atcttgatat
tccaccaacc
agcctcacag
cgatacattc
gcgtcectggta
ctagtacctg
gttaacctcg
tccgatgggg
gtcccagecgce
ttttccecta

ctgcttgeaa

cagcgggaag
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gcatctatca
catcaattgt
gtcgtecccaa
gaccgatgaa
cgcectcggaa
ttccgettgt
ccatttggta
ggctacaacc
ttggggcatt
ttgtcttggt
ttgacgatat
gaaacctttg
agccatttece
cggtatgtac
atcecgtgetg
atcgtggacg
ggcaaagctg
aaagctcaac
acgatcccac
tgatatacgc
ttctgaattyg
gtgtcgecatt
agtcatggaa
tggccecetge
accgagcata
ggcttcggag
tcaagtatgg
aaaggccagc
cagcaatcta
gctgetgaag
tcgatccaga

gtcagtttcc

12900

12960

13020

13080

13140

13200

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



aggttgagtt
ccgccagtca
cctctaagte
accatgtgac
<210>
<211>

<212>
<213>

49

DNA
<400> 49

atgatgtgta
gcgtgggtac
ctectegggge
tcecggagage
ggtgcatgtg
ggtgtctcag
ttggcttgtt
aggtggaatg
tgacctccgg
gtgacggttg
attggtatcc
tgtccgacca
gggcttgtcg
aaaaatttgt
cggaatccga
aggtccttgt
ctgagtccce
gggacccggce
aagtgctcag
tgcctggcecaa
ctgatggtcc
ccctgaatga
acacagagcc

ccggcaaacg

catgectgeceg
gggtgcaaat
acctattcaa

cgaaattaaa

14945

gggtattecce
agcecctgece
gagcgcgecg
acctgettta
caccccgget
tgcacggtct
tcacaagecct
ttctccatcet
caatcacaac
cttaacccct
gattacgggg
accgttcect
gcagcegtte
aatttttatg
tgactccacg
tcggagettt
tgataacggt
tgtatccgaa
tcgegaggeg
gtacatccag
cattcacgtt
tgatgtcacc

taccacacac

ggcccgtgge

gttgctcata
taatttgaca
ttagggcgat

aaaaaaaaaa

cctacataca
caccctttgg
cctgetgete
cgggatctcce
gceegggtat
cttctetetce
aaagacaagc
gggtgttgcet
ttcecttcaac
agacacctcc
cctgtgectg
ggtgccactc
tgtcegtteg
gattcctect
gctttggaag
cccgcecececate
tttteccttcea
ggcaagtgtt
catctggcecta
cgcagacttc
gaagcattgt
ccgggatteg
cggatctttce

aagcgtgccg
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cagtgecgect
gtcaggtgaa

cacatggggg

aaaaaaaaaa

Porcine reproductive and respiratory

cgacactctt
tcecetgttet
ccttgeggeg
gccctttaac
tttggaacgce
cagaacttca
tccattggaa
ggctgtcaac
gactcgtgaa
gtgaactcca
ggatggctgt
atgtgttaac
aagaggccca
ccgacggteg
ttectgeegece
accttgtcga
gcacgtcaca
ggctttcecctg
ccgectatgg
aagttcacgg
cttgccececcea
ttcgectaat
gttttggagt

ccaaaagtga

gattecgegtg
tggccgegat
tcaaacttaa

aaaa
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acttctacat

tgacgtgtgg

ttaggcagga

syndrome virus

agtgtttgtg
agcccgacag
ggaaggacct
catgtctggg
cggccaagte
ggacacggac
agttcccecatt
catttttcct
ggttgctgat
agtttacgag
gtacgcgaac
aaattcccect
ttctagecata
atctcgcatg
cgagctagaa
ccttgecegat
tcettgegge
ctttttgagce
ttaccaaacc
tctecgtget
gtcttggatc
gtctettege
gcacaagtgg

gaaagactcg

taccttggag
gtacccttct
cccgagtatt
atgttctccce
tattgcacac
ctcggtgcag
ggtatceccece
ttagcgegea
gtattgtacc
cgtggttgeca
tccatgcacyg
ttgcctcaac
tacaggtggg
atgtggactc
caccaggtca
tgggagctca
taccttgtte
cagtcagccg
aagtggggtyg
gtggtcgacce
aggcacttga
attgtgccga
tatggtgccg

gcttccaccc

14820

14880

14940

14984

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



tcaaggttge
ggtcttgtgg
cgtecccectet
ctcaggccat
acgccaaata
tggctectceg
cgtcgectta
atagactgcce
cccaggagtt
tctctagtcet
gggaattcat
tggccctect
agtgcttcecce
accctggege
ctgaagaagc
ttagcgagca
ggccaacctt
ctggcattgg
gtecttgttga
acgtgcagac
ccgegtcectga
gtgttttcte
tcgtcgatga
cgaacgagac
tctececgegea
agagtcgggt
ccaccaagaa
cctcgeagtt
aagacacacc
aactggtggc

cggtgecttga

ccgaccgact
ttggcatgcee
gcctecggtac
tcaatgtttg
cctcataaaa
ctcectetet
cccggaggac
ttcagactgt
ctggactcett
gtataaattg
ctatactgtt
tgcaaaaatt
cacggatgtt
tgctgttgte
tcaagcgaga
acaggtgcag
aaccgctacg
tgcccagecce
gcgetgtgge
ctcggaccag
cceceggttgg
tgatggcgag
ccggacaaaa
gctctectggg
agctttaatce
atatgaacaa
gtggctcgac
ccaagctggt
gccteetgtt
gcagtgggat

ccaggccgte

tccaccagtg
cttgccgeca
aacaggccgg
caactacctg
ctcaacggag
cgtgagtgeg
gggttgecta
gtttgtgatg
gacaaaatgt
ttgttagaga
gagaggatgt
aaggtcccat
ccagtcaact
ctatgtccat
aaccgtaagg
gtggttgagg
gcgacccectg
gctaccgttce
acggagtcga
cctttagacce
atccacggta
tcggeecette
gaagctccgg
tctgacccct
gaccgaggtyg
tgccttcaag
aaaatgtggg
cacattcttg
cccaggaaga
aggaaatcga

cctetgecta
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gaatcgtcac
tactgaaccg
aggacgattg
ccgecatage
ttcattggga
ttgttggegt
aacgtgcact
gtattattga
tgacttccee
tcttgeegea
tgaaggattg
cctcaaaggce
ctgagttaat
cggatgcaaa
tccttcaccee
gtgatcagga
ttagagggcc
aagaactcat
acggcagcag
tgtcectgge
ggcgtgagec
agttcggaga
tggttgacge
ttgaattcgc
gtecegettge
cttgtgaacc
acagggtgga
agtccctcaa
accgagctgg
gtgtgacacc

tggacatcca

ctactcccca
gatgattaat
ggcttctgat
tcggaaccge
ggtagaggtg
ctgectctgaa
tgaggcectyg
ctteettgee
gtcaccggag
gaaatgcgga
tccgagetee
cccatcegtg
atcttgggaa
agaatctaag
tgtggtecectt
tatgccactg
ggtaccggac
tctggcgagg
ttcatttctg
cgegtggect
tgtctttgtg
gctttcecegaa
cccecategat
caaattcagg
cgatgttcat
tggtagtcgt
catgaaaact
attcctcccet
tgacagtgcce
ccccacaaaa

gcaaggagat
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cctgeggacg
aatgacttca
ggtgaccttg
gcectgeecta
aggcctggaa
ggctgtgtcg
gcgtctgett
aatccacctc
cagtccgget
tccacagaag
aaacaggcca
actctgaacg
gagcccaaag
gaaacagccc
accgaggaac
gatttgactt
aatttgagct
cctgecaccee
gatttgectg
gtaagggcta
aagcctcgag
gccagttctg
ttgacaactt
cgcccegegtt
gcaaagataa
gcgaccccag
tggcgctgceca
gacatgattc
ggcctgaage
ccggttggac

gccatcteceg

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



ctgacaagcce
aaagttttat
gggtttttga
gctctatgge
gccgttetta
ggtgtgttcg
ctccaccega
ttttggectct
cgggectett
ttetectacg
aagggcgttg
ttaatgtgtt
tccaagegee
gtggtgagag
aaaagaagat
aatgcctgaa
tcegtgtgtce
actgcagggt
cagcacaact
actctgtcce
ctgtgtggac
gtcgagggac
gagttgtgtg
cageccgttge
tgggcgettt
tttgtgctta
ggtgggtaac
taccagctge
tcacccaggt
gtggtgcage
ccgcetttgac

gtgctttcag

accccatteg
gctcetecgge
ggttctectee
tccaggtgat
cccaatactce
tttgggtgtt
cccagteggt
tgagcagcgce
atgcgtcatt
tatatgcatg
tcacaagtgt
tccttttteg
aaaaggagtt
ccctattceat
atccgeccag
agttttgcag
tgagattccc
tgtggtagat
ggtccttggt
caccaaaaca
tecttgttcat
ctctgacccg
ttcctectega
ccatctttee
agcccaccge
cgcctggece
ccttcatccet
cggcegttete
tgccggaatt
tgctgtagceca
tggacggact

aactcaaaag
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caaaaccctt ctagtcaagt agatgtgggt

accegttteg
catctcccag
tggctgtttyg
ggatgccttce
tttggttcett
tcttettgtyg
caactttggg
cttggcaagt
ctcgcagatt
tggggaaagt
cgcgccacece
gacccecegtge
caatcacacc
acggtgattg
gcaggagggg
ttctcggecc
tcggacactt
cggggcaact
actggtgggg
ttcatccteg
tggtgttcga
ctctgcgtgt
ggtagagagg
ttggctctta
atgagctcct
ctcactatgce
tcgetgggaa
atcacacctt
acggctccag
ttgatcttca

ccctgectta

cggggtecgt
cttttatget
caggtgctgt
ccttattggg
ggatggettt
accacgattc
aacctgtgeg
tactcggtgg
tggcaatttc
gtataaggac
gctcatctet
acttggcgac
aaaaaccgat
ctgtccegta
ctattgtgga
cattttttcc
ttgtggetge
ttgccaaget
cctcatacac
gecetttggtt
accctttttc
ctgccgacgg
tggggatttt
aggcagacat
ggttaatttg
tttgggtgca
taaccggtct
atgacatcca
aaggtactta
caccatctgce

acaccgtgaa

tagtcagcgce
cacacttttc
tctacttgcet
tgtcttttet
tgctgtattt
gccggagtgt
cageccttgtg
gtcacgttgt
tcttatttat
ggctcctgeca
tgtgteccettg
aggctggcgce
agcttatgcc
tgatcctagt
ccagcctacg
gaaggtccca
ggtccgetge
aaatcagacc
ccttgcegtg
aacgtcacct
gtatcctact
agttaccctg
tattttggtyg
gtcaatggtc
cttetttect
ctcatttttg
tctttgggceca
ccagtatacc
catggcggece
agtcggatce

tgtcgtaggce
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ggaggttgga
cttacgacat
tcgeccacggg
ctecectgetet
ggttctgtge
ttattctega
catgctgage
gtcgggecat
ctectggtttg
gtggtgtcce
gaagtggccc
tgtgatecggt
gggtgctggt
aacttggatg
caggccatta
cccgaggteg
gtcaacccag
ggttattcga
ccecctcagga
gcccaggtat
caagtgtgtg
tatggceccceg
ccattgttct
cttgectect
tttttggegt
atgctcttga
gtgttttgee
gttggcegtt
tccggaccac
gttcggagag
cttecttgaag

tcttceettyg

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220



gttetggagg
tgaatggtaa
ctaatggtga
agatcgctaa
gcatcatggg
tcatttcaga
gtecttgtgac
tttctagaca
tcatcectga
tgatggaagg
tgatgggcca
tcccagecagt
ccecectggte
ggttgtccct
cttttgectgg
ggttcettge
gcgtaatttt
gtttctcaag
cgcagtccetg
aagctgacct
acatgaaaaa
agctggecete
tcgetgagac
acccccatgg
aagaaacacg
ccgtggatac
cgcgccatcg
ccetceggett
gcgacacctt
caaccgacta

atccaaagtc

agttttcacce
cacagccagg
ttatgectgg
ggggtatcge
ggaaggattc
agctggtgac
aacccctgaa
ttttgcaggt
tgtgacaact
tggcctctceca
tgcctggaca
cttggtcega
ggcacaagtg
ggcgttctac
tggatggccect
tgtgactagt
gtggttattc
cgctttette
tggcatgaat
tgattttttg
tgcagectgge
cttggttcag
ggccactccg
atccatcctc
atgecctgggt
cttgaccggt
cagcgaggac
ccacaaaatc
ttacacggat
tagagacagg

cgaagcccect

attgatggca
gtcactggtg
tccecatgetyg
ggtcgtgect
gccttetgtt
cttattggag
ggggagacct
ccaagcgtcce
attccgagtg
actgtccagce
cccattgttg
gctgtgttcet
ttgatgatta
gcattcggag
gaactgtccc
tatgtcccca
aaataccgat
ctacggtatt
aacgaatccc
tccagtttaa
caatacatcg
gttgacaaga
tcacttgaca
gacattaatg
ggttccaaat
atcccacttc
gacgacctca
aatggtaaag
gattcccgat
gattatgaag

gttggcactg
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gaagagtcat
attcctacaa
atgactggca
actggcaaac
tcactaactg
tccataccgg
gctccatcaa
ctcttgggga
acttggcatc
ttttgtgegt
ccgtaggett
cttttgeact
gactcctcac
gtgtcgttgg
aagccctcete
ccatcatcat
gcctccacaa
ttgctgaggg
tgacagctge
cgaacttcaa
aggcggegta
tgaaaggagt
caggggacgt
tggggggtga
tcagtgtctg
agacgccaac
aagttgagag
tttactgcaa
acactcaaga
gtgtacagac

ttgtaatcgg

cgtcactgece
ccgcatgeac
aggecgttgece
gtcaaccgga
tggcgactca
ttcaaacaaa
ggaaactagg
cattaagttg
gctccettget
ctttttectt
ctttttgetg
ctttgtactt
ggcggcetcte
cctggccaca
gacatactgce
cggtgggctce
catgctggtt
taatcttagg
tttggecttge
gtgctttgtg
tgctagagcet
attggccaag
gattgttctg
aaggaaaact
cactgtcgtg
cccacttttt
aatgaaaaaa
aatttgggac
ccatgetttt
cgccccccaa

tggcattacg

DK/EP 3591042 T5

acccatgtgt
acgttcaata
cctatggtta
gtcgaacctyg
gggtcacctg
ctcggttetg
ctctetgace
agcccagcca
tctgtceceg
ctctggcgea
aatgaaattc
gcatgggcca
aaccgcaaca
gaaatcggga
ttecetgecea
catgcccteg
ggtgatggga
aaaggcgtgt
aagttgtcge
tcegettcaa
ctgecgtcagg
ctcgaggett
cttgggcaac
gtgtctgtgce
tccaacacge
gaaaatggcc
cactgtgtat
aagtctaacg
caggacaggt
cagggattcg

tataacaggce

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080



atctggtcaa
gactgtcecct
aagtggagaa
taaactgcta
aacggcggta
aaaagtcacc
gaacttatgt
cctcaaacce
gggcgtgaac
gtccaagcaa
cccctacaag
cactaggttt
ggcttgttge
cactcttcaa
ccttgattca
tgcagaggac
acgcctagtg
atcaacctac
ggatgtccag
gcagactgtg
catcctaggt
ccaggcegtte
ggaattgcat
cagcacccce
tgaagagtac
tggcgetttce
caccgtctac
tcatgaaatt
ccagcccatg
caactaccat
gaaaactgtc

gttagtcccce

aggtaaggag
tgagcaagct
actaaagcgce
gccgcecageg
aaaatcgtaa
tccgaggtag
tceggtgtceg
ggacttgaca
ggttctattt
ataatccaag
ctttatcetg
ggagatttac
ctgcatccca
catggtttcg
cgecectgaca
ctccaaaaat
cgcaggttca
cctgccaaga
agcatacctg
acaccttgca
accaacaact
atgaagaagg
tgcactgtcg
gccattgtga
ttgcectaget
acaaaacgcg
tcactgataa
ggtctcaagt
ttagtgtatt
tggtgggtcg
ataactgata

aatcgcgacc

gtcctagttce
cttgctggga
atcattagtc
gcttgaccceg
aataccacag
aggtgaagaa
tcttgatgag
caacacccgg
gggattttga
catgtgaagt
tcagggggga
cttacaaaac
atggggtcect
agctttatgt
ccccttttat
atgacctatc
tctttagecca
actccatggce
aaattgatga
ccctcaaaaa
tcatagcecctt
cctggaagtc
ccggcagatg
ggtggtttgt
acgtgctcaa
gtggcctgtc
tttacgeccca
tccttgagga
ctgatgacct
agcatcttga
aacccagttt

gtattctggc
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ccaaacctga
tgggccaaac
aactccaagg
ctgtggeege
cagaactttc
atcaactgag
gcctcaccca
cattcaacca
aactgcaccc
caggcgcggg
cccegagegyg
tcceccaagac
cgtgtctgat
ccccactgta
gtgtactaaa
cactcaaggg
tgttggtaag
aggggtcaat
aatgtgecgec
acagtactgt
ggctcacagg
cccaattgec
ccttgagget
tgccaaccte
ctgttgecat
gtccggggac
gcacatggtg
acagctcaaa
cgtecttgtat
cctgatgttg
tcteggetge

tgctcttgeca

caactgcectt
ttgtgacctt
tctgaccact
ggcggcctag
accttaggcet
caggggcacyg
ccgteccttg
gggcatgggg
acaaaggtag
gacgcccecta
cgtaaaggtce
accaagtccg
ggcaaatcca
ccttatagtg
catggcactt
tttgtcttge
gcgccaccac
ggccagaggt
cgtgecgteca
tccaaaccta
tcagcactca
ttggggaaaa
gacctggcectt
ctgtatgaac
gaccttgtgg
cccgtcacca
ctttcggect
tttgaggacc
gcggaaagac
ggctttaaaa
agaattgaag

tatcatatga

DK/EP 3591042 T5

gaagctgcca
acagctaccg
gaacaggctt
ttgtaactga
ctttagacct
ctgtegtgge
ttgacgttct
ccgggaatat
aactagagtt
acctccaact
gcettgtcaa
caattcatge
cgctgggtac
tcatggaata
ccaaggctge
ctggggtect
tgttccttece
tcccaacaaa
aggaaaattg
aaactagaac
gtggtgtcac
acaagtttaa
cctgcgatceg
ttgcaggatg
caacgcagga
gtgtgtccaa
tgaagatggg
ttcttgaaat
ccacttttcc
cggacccaaa

caggacggca

aggcgcagaa

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000



cgcctcagag
ccatgaccce
cggttaccegt
taatgaaggg
cgcctgtgga
tctgagetgt
ggctggcaaa
cattatcatg
tcgaggtcett
agactaccaa
ttgcaacgta
gctactgaac
tgacatagtc
ttttccacca
tggccgagtyg
gcttteccaaa
tgattcctat
atttggeect
ggccaggaac
accgtaccac
cttcgacatt
tgtagecatce
ggagtttttce
tgagctggtt
aggttcacce
ggccagtcta
cttttcceeg
agtggtcacc
aattgatgce
ttttcttgge

tcaggecctg

tattatgegt
gagtggtatg
tttccaggcece
aagaaatgcc
cttgatttgt
ggccaccatg
tccececttg
aaggtggaca
gttgcagtca
gtggtgeccte
ctactcagca
caagtccagg
agtgctctta
cctgccaggt
tcatatctceg
acacccecttg
tgttatgtgt
aacatctgtg
accagagtgg
aaagatcgta
gtgacattgce
actcgggcaa
aacttaaccc
gttttgaatg
cgatttcgag
gaagggagct
gacagcccag
caccagaata
cgctacagca
actcctggtg

ccagaaacac

cecgetgecge
aggatcttat
cggcattttt
gtcactgecgg
gtttgttcca
ccggttcaaa
acgcetgtget
acaaaacaac
aaagaggtat
ttttgecegac
agtttatagt
acgatgatgt
aagtttgcag
ccgggeegtg
atgaggcagg
tgtgtttggg
tcgatcagat
cagccatcca
ttttcaccac
ccggctetge
atctaccatc
gacatgggtt
ccgagcgeac
tggataatgc
tatcggaccc
gcatgccact
cttttgcacc
atcgagcgtg
agccaatggt
tggtgtcata

tcgtttcaac
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aattctgatg
ctgcggeatc
catgtccatg
catctgegac
ttcacacttt
ggaatgttcg
gaaacaaatc
gacccttgac
tgcaggtaat
ttgcaaagac
agggccgcca
catttacaca
gtattccatc
ggttaggctc
atattgcaat
tgaccttcag
gcctcagaag
gcettgttac
ccggectgtg
aataactata
gccaaagtcce
gttcatttat
tgattgtaac
ggtcacaact
gaggtgcaag
accacaagta
cctgccaaaa
gcectgatcga
cggtgcaggg
ctatctcaca

aggacgtata

gattegtgtg
gcccggtgtg
tgggagaagc
gccaaagccyg
catcaacact
cagtgtcagt
ccgtacaaac
ccgggaagat
gaggttgatc
ataaacatgg
ggttccggaa
cctactcatce
ccaggagcct
atcgccageg
catctagaca
caacttcacc
cagctgacca
agggagaaac
gecetttggte
gattcatccce
ctaaacaaat
gaccctcatg
cttgegttca
gtagcgaagg
tctctettag
gcacataacc
gagctggcge
cttgtcgeta
tatgtggtcg
ttatacatcg

gccacagatt
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cttgecattga
ctcgecagga
tgaaaagtca
actatgcgtc
gcccagtcac
cacctgtecgg
ctcctegtac
atcagtccceg
tttectgatgg
tgaaggtggce
aaaccacctg
agacaatgtt
caggactcce
gacatgtcce
ttctaaggcet
cggtcggett
ccatttatag
ttgaatccaa
aggtcctgac
agggggcgac
cccgageact
accaactcca
gccgtgggga
ccctagagac
ccgettgtte
tggggtttta
cacattggcc
gtatgcgeccece
ggccatccat
ggggcgagcc

gtcgggaata

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



tctecgacgeg
caaaggcact
gcctaaagac
gtgcactcte
atcaaaatgce
cgccacagcece
gttcattcag
agccaatcge
tgattacggt
gaagattttg
ggcaattctce
tgtacgagaa
ccttggecact
gtgaacgcgg
tgccttcact
tgggttcact
tctccgttceg
tacccaactg
ggcatatgcg
tggaacattc
tgtcaaggct
gccegettect
tggagtacaa
ccaagttgac
tggcttegte
tttttggttt
atgtaagcca
gtggtgcaaa
cattccgtce
gteccttttce
cgtetttgtg

catatctgcc

gctgaggaag
acgatcgggg
tctgttgetg
accgatgtgt
tggaaactta
tatttccagt
ctacccaagg
aaggttgtgce
gctcaggtca
gggttgcagce
gcacgccgta
cgcccacacyg
gaactgcaag
agtgatgcaa
gagttcecttg
gttgcagget
cgctctgeca
cagaccggat
agtctcccac
gggtcaagcg
tgacgtagtc
tagctcacga
cactactttg
cgattttagg
tgttaccttg
ccattggccce
tgccctacca
atagggcacg
gggtacgaca
tacgcggece
gataagcgac

agacacaaca
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aggcagcgag agaacttccec cacgcattta

ggtgtcacca
tggttggggt
acctcceega
aactggattt
tggaagggct
atgccgttgt
gaaccacaga
ttttgacaac
ctttcagacyg
tgaatgacgg
caatttacgg
tagagctggg
tgggtttact
ttagtgtggt
ggttattggt
ttcactcttc
gtcccacaat
ctaattgacg
gcctggaagc
actcatttcce
ctcgcgatge
gaccgcgttg
caatggctta
ttcacagtgce
acggcaacac
gtcaagctgce
acaggtgtga
acctcaaact
aattccatcc
accagttcat

tcteccgegtce

cattacatcg
gagttcgeccec
actccgacca
cagggatgtt
gacatggtca
gtacatcgat
ctggegggec
agcctggtte
aacatttggce
caaagattac
gcgegeccegt
cagaccccgyg
gtggagtaaa
tgacattgtc
cttecttctce
cgaactatcg
tcgcagttaa
aaatggtctc
aggttgttag
aacacctggce
tgaaaaacct
agctcatctt
tcagcgtgca
tttggcttceg
atcattcgaa
ccaacaaaga
ggaacgtgac
tgagggttat
ggagctgttc
ttgcgeecgag

gtatgcggtg

aaatacctac
ggtagggctg
tatttgcaac
cgactgatgg
gcgetgeceg
ccgtgtatag
gacctggcag
gaggaccttg
tttgagaaca
actgactata
gaccatacgt
ctgcctectg
atcagtcagt
atctttcteg
agagtggttt
aaggtcctat
gcacccgttyg
tcgecgeatt
tgaagccact
cgcagtggag
tgcegttgge
tcccacacca
cgcttccate
aattccagcet
ctaactatca
ctcgagcectg
catgatgagt
tatgcttggce
ggaataggaa
catgatggac

tattaccatc
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ttggcgatgt
ctaggtccect
ctaaagccegt
cggagacggc
tctggaaagg
attatgctag
ggccggcaac
tgacaccgta
ggecgcagtyg
ctgaagattg
attggcattg
atcattttge
agcaagtgcec
tgttcgtgga
ccatattgtt
gcteccgegtt
gagggcttge
ggtatacttt
taccggacca
ctcacaaaac
gctgattett
aatgtgagcce
ggtacgaggc
ttctectetyg
ctacgctatg
attacactat
gccgtaacgt
tgtcaatgtce
tggctttttt
acgtgtcgeg
aaaattcaac

atcaaataga

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



cgggggcaat

caacatctca
gatattaaga
ttccaatctce
acggctaatg
tgcettttet
tctggegttg
actcagcage
acgatgaggt
gttcttgcaa
tgtgtaccgg
acatatataa
attgggcagt
ttctcacaac
tcattggcga
tatgttttgt
ttaccaactt
tggagaaatt
tcgaaggggt
cgacttttge
tacacccata
catcttgata
atccaccaac
cagcctcaca
gcgatacatt
agcgtctggt
tctagtacct
ggttaacctce
ctccgatggg
agtcccagceg

attttccect

tggtttcatt
tggtttctga
ccaacacgac
actcgtcceca
tgaccgatga
acgecctcgga
tttecegettg
accatttggt
gggctacaac
gttggggcat
cttgtcttgg
tttgacgata
cgaaaccttt
aagccatttce
gcggtatgta
catccgtget
catcgtggac
gggcaaagct
taaagctcaa
aacgatccca
atgatatacg
tttctgaatt
cgtgtcgeat
gagtcatgga
ctggcceetg
aaccgagcat
gggcttcgga
gtcaagtatg
gaaaggccag
ccagcaatct

agctgctgaa

tggaatggcet
ggcgttcegece
cgcggetgec
atgtcgtgaa
atcgtatttg
aatgagcgag
tgttaatttc
aattgatcac
cattgcttgt
ttcttgactc
tcectttgteg
tgcgagctga
gtgectttacc
cttgatgege
cttagcagca
gctaaaaatt
gaccggggaa
gaagtcggtg
cctttgacga
ccgecgceaca
cccttaaggt
gttcctttac
tcactctggg
agttcatcac
cccatcacgt
acgctgtgag
gcctcegtget
gccggtaaga
ccagtcaatc

aggggaggac

gatgacattc
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gcgaccatte
tgcaagccct
ggtttcatgg
gcegtcecggea
tacaacgcgg
aaaggcttca
acagattatg
attcggttac
ttgettgecca
ctcactcttg
atggcaacga
atgggaccga
cagttgecac
tcggtctegg
tgtacggcgt
gcatggettg
gaatccatcg
gtgaccttgt
ggacttecgge
aaaactcgtg
gtcacgegge
ttttgggtac
ggctgtagtc
ttccagatgc
agaaagtgct
aaagcccgga
gggcggcaaa
accagagcca
aactgtgcca
aggccaaaaa

ggcaccatct

ttttectect
gcttctegac
tcecttcagaa
ttccccagta
acttgctgat
aagtcatctt
tggcccatgt
tacacttctt
ttettttgge
cttetggtgg
cgacagctcg
atggttgtce
tcatatcatt
cgctgtgtee
ttgcgeette
ccgetatgee
atggaagtct
caacattaag
tgagcaatgg
ctggecttta
cgactcctgg
atgacatatg
gcecettttgt
agattgtgtt
gcaggcctece
ctaacatcag
cgagctgtta
gaagaaaaga
gttgctgggt
gaagaagcct

cacccaggece
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ggctggtget
gcatctatca
catcaattgt
catcacgata
gcttteegeg
tgggaatatt
gacccaacac
gacaccgtct
ggtatgaaat
ctttttttge
acatcccaat
ggtcattttg
tcactgggtt
gccacaggat
gcggcgtteg
cgcacceggt
tcaatagtgg
catgttgtce
gaagcctaga
gcatcacata
ggctgttgeca
tgcattttca
ggggtgttta
gcctaggecg
attcaatccce
tgaacggcac
aacgaggagt
agaaatgcag
acaatgataa
gagaagccac

gaacgttcce

12840

12900

12960

13020

13080

13140

13200

13260

13320

13380

13440

13500

13560

13620

13680

13740

13800

13860

13920

13980

14040

14100

14160

14220

14280

14340

14400

14460

14520

14580

14640



atcgatccag
ggtcagtttc
gacttctaca
ttgacgtgtg

attaggcagg

acggctttca
caggttgagt
tcecgecagte
gcctctaagt

aaccatgtga

Artificial Sequence
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atcaaggcgce
tcatgctgece
agggtgcaaa
cacctattca

ccgaaattaa

aggaactgcg
ggttgctcat
ttaatttgac
attagggcga

aaaaaaaaaa

DK/EP 3591042 T5

tcgettteat
acagtgcgcece
agtcaggtga
tcacatgggg

aaaaaaaaaa

SEQ ID NO:39 with substitution N->Q at position 9

Ser Ser His Leu Gln Leu Ile Tyr Gln Leu Thr Ile Cys Glu Leu Asn

5

10

Ser Ser His Leu Gln Leu Ile Tyr Asn Leu Thr

tctgettgea
ccagcgggaa
tgattegegt
atggccgecga
gtcaaactta
aaaaa
<210> 50
<211> 17
<212> PRT
<213>
<220>
<223>
<400> 50
1

Gly

<210> 51
<211> 11
<212> PRT
<213>
<400> 51
1

<210> 52
<211> 11
<212> PRT
<213>
<220>
<223>
<400> 52

Ser Ser His Leu Gln Leu Ile Tyr Gln Leu Thr

1

<210> 53
<211> 13
<212> PRT
<213>
<220>
<223>

5

5

Artificial Sequence

Artificial Sequence

10

10

SEQ ID NO:51 with Gly-Gly linker

15

Porcine reproductive and respiratory syndrome virus

SEQ ID NO:51 with substitution N->Q at position 9

14700

14760

14820

14880

14940

14945



<400> 53
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Gly Ser Ser His Leu Gln Leu Ile Tyr Asn Leu Thr Gly

1

<210> 54
<211> 13
<212> PRT
<213>
<220>
<223>
<400> 54

5

Artificial Sequence

10

SEQ ID NO:52 with Gly-Gly linker

Gly Ser Ser His Leu Gln Leu Ile Tyr Gln Leu Thr Gly

1

<210> 55
<211> 14
<212> PRT
<213>
<220>
<223>
<400> 55

Pro Gly Ser Ser His Leu Gln Leu Ile Tyr Asn Leu Thr Gly

1

<210> 56
<211>
<212>
<213>

DNA

<220>

<223> SEQ

<400> 56
atgatgtgta

gcgtgggtac
ctctegggge
tccggagagce
ggtgcatgtg
ggtgtctcag
ttggcttgtt
aggtggaatg
tgacctecegg

gtgacggttg

5

5

14984

ID NO:49 with insert coding for SEQ ID NO:53

gggtattccc
agecectgece
gagcgcgecg
acctgcttta
cacccecggcet
tgcacggtcet
tcacaagcct
ttctcecatct
caatcacaac

cttaacccct

Artificial Sequence

Artificial Sequence

cctacataca
caccctttgg
cctgcetgete
cgggatctcc
gceccegggtat
cttectctcte
aaagacaagc
gggtgttget
ttccttecaac

agacacctcc

10

SEQ ID NO:53 with N-terminal P

10

cgacactctt
tceetgttet
cettgeggeg
gcecctttaac
tttggaacgce
cagaacttca
tccattggaa
ggctgtcaac
gactcgtgaa

gtgaactcca

agtgtttgtg
agcccgacag
ggaaggacct
catgtctggg
cggccaagte
ggacacggac
agttcccatt
catttttccet
ggttgctgat

agtttacgag
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taccttggag
gtacccttct
cccgagtatt
atgttctccc
tattgcacac
ctcggtgecag
ggtatcccecce
ttagcgegea
gtattgtacc

cgtggttgca

60

120

180

240

300

360

420

480

540

600



attggtatce
tgtccgacca
gggcttgtcg
aaaaatttgt
cggaatccga
aggtccttgt
ctgagtccecce
gggacccggce
aagtgctcag
tgcctggcaa
ctgatggtce
ccctgaatga
acacagagcc
ccggcaaacyg
tcaaggttge
ggtcttgtgg
cgtcccectet
ctcaggccat
acgccaaata
tggctectceg
cgtecgectta
atagactgcce
cccaggagtt
tctctagtct
gggaattcat
tggccctect
agtgcttcce
accctggege
ctgaagaagce
ttagcgagca

ggccaacctt

gattacgggg
accgttcect
gcagcegtte
aatttttatg
tgactccacg
tcggagettt
tgataacggt
tgtatccgaa
tcgegaggeg
gtacatccag
cattcacgtt
tgatgtcacc
taccacacac
ggcccgtgge
ccgaccgact
ttggcatgcee
gcctecggtac
tcaatgtttg
cctcataaaa
ctcecctcetcet
cccggaggac
ttcagactgt
ctggactcett
gtataaattg
ctatactgtt
tgcaaaaatt
cacggatgtt
tgctgttgte
tcaagcgaga
acaggtgcag

aaccgctacg

cctgtgectyg
ggtgccactc
tgtcegtteg
gattcctect
gctttggaag
cccgceccate
ttttcecttea
ggcaagtgtt
catctggecta
cgcagacttc
gaagcattgt
ccgggatteg
cggatctttc
aagcgtgeceg
tccaccagtg
cttgccgeca
aacaggccgg
caactacctg
ctcaacggag
cgtgagtgeg
gggttgecta
gtttgtgatg
gacaaaatgt
ttgttagaga
gagaggatgt
aaggtcccat
ccagtcaact
ctatgtccat
aaccgtaagg
gtggttgagg

gcgacccectyg
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ggatggctgt
atgtgttaac
aagaggccca
ccgacggteg
ttctgeegece
accttgtecga
gcacgtcaca
ggctttectg
ccgectatgg
aagttcacgg
cttgcccecca
ttecgectaat
gttttggagt
ccaaaagtga
gaatcgtcac
tactgaaccg
aggacgattg
ccgecatage
ttcattggga
ttgttggcgt
aacgtgcact
gtattattga
tgacttccece
tcttgecegea
tgaaggattg
cctcaaaggce
ctgagttaat
cggatgcaaa
tccttcaccce
gtgatcagga

ttagagggcc

gtacgcgaac
aaattcccct
ttctagecata
atctcgcatg
cgagctagaa
ccttgecegat
tececttgegge
ctttttgage
ttaccaaacc
tctceegtget
gtcttggatce
gtctettege
gcacaagtgg
gaaagactcg
ctactcccca
gatgattaat
ggcttctgat
tcggaaccge
ggtagaggtyg
ctgctctgaa
tgaggcectg
ctteecttgee
gtcaccggag
gaaatgcgga
tccgagetee
cccatcegtg
atcttgggaa
agaatctaag
tgtggtecctt
tatgccactg

ggtaccggac
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tccatgcacg
ttgcctcaac
tacaggtggg
atgtggactc
caccaggtca
tgggagctca
taccttgtte
cagtcageeg
aagtggggtyg
gtggtcgacc
aggcacttga
attgtgccga
tatggtgceg
gcttccacce
cctgeggacyg
aatgacttca
ggtgaccttg
gcectgeecta
aggcctggaa
ggctgtgtcg
gcgtcectgett
aatccacctce
cagtccgget
tccacagaag
aaacaggcca
actctgaacg
gagcccaaag
gaaacagccc
accgaggaac
gatttgactt

aatttgagct

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460



ctggcattgg
gtettgttga
acgtgcagac
ccgegtcectga
gtgttttcte
tegtcgatga
cgaacgagac
tctececgegea
agagtcgggt
ccaccaagaa
cctcgeagtt
aagacacacc
aactggtgge
cggtgcttga
ctgacaagcc
aaagttttat
gggtttttga
gctctatgge
gccgttetta
ggtgtgttcg
ctccaccecga
ttttggctcet
cgggcctett
ttectectacg
aagggcgttg
ttaatgtgtt
tccaagecgee
gtggtgagag
aaaagaagat
aatgcctgaa
tcegtgtgte

actgcagggt

tgcccagece
gcgetgtgge
ctcggaccag
cceeggttgg
tgatggcgag
ccggacaaaa
gctcetetggg
agctttaatce
atatgaacaa
gtggctcgac
ccaagctggt
gccteetgtt
gcagtgggat
ccaggccgte
accccatteg
gctectecgge
ggttctctcce
tccaggtgat
cccaatactc
tttgggtgtt
cccagteggt
tgagcagcge
atgcgtcatt
tatatgcatg
tcacaagtgt
tccttttteg
aaaaggagtt
ccctattcat
atccgcccag
agttttgcag
tgagattcce

tgtggtagat

gctaccgttc
acggagtcga
cctttagacce
atccacggta
tcggeecette
gaagctcecegg
tctgaccect
gaccgaggtg
tgcettecaag
aaaatgtggg
cacattcttg
cccaggaaga
aggaaatcga
cctctgecta
caaaaccctt
accegttteg
catctcccag
tggctgtttyg
ggatgccttce
tttggttctt
tcttettgtyg
caactttggg
cttggcaagt
ctcgcagatt
tggggaaagt
cgcgccaccce
gacceccegtge
caatcacacc
acggtgattg
gcaggagggyg
ttcteggecce

tcggacactt
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aagaactcat
acggcagcag
tgtcectgge
ggcgtgagec
agttcggaga
tggttgacge
ttgaattcge
gtecegettge
cttgtgaacc
acagggtgga
agtccctcaa
accgagcetgg
gtgtgacacc
tggacatcca
ctagtcaagt
cggggtccgt
cttttatgct
caggtgcetgt
ccttattggg
ggatggcttt
accacgattc
aacctgtgeg
tactcggtgg
tggcaatttc
gtataaggac
gctcatctct
acttggegac
aaaaaccgat
ctgtccegta
ctattgtgga
cattttttcc

ttgtggctgce

tctggcgagg
ttcatttctg
cgegtggect
tgtctttgtg
gctttcegaa
ccccatcegat
caaattcagg
cgatgttcat
tggtagtecgt
catgaaaact
attcctcccet
tgacagtgcec
ccccacaaaa
gcaaggagat
agatgtgggt
tagtcagcge
cacacttttc
tctacttget
tgtcttttcet
tgctgtattt
gccggagtgt
cageccttgtg
gtcacgttgt
tcttatttat
ggctcctgea
tgtgtccttg
aggctggege
agcttatgece
tgatcctagt
ccagcctacg
gaaggtccca

ggtccgetge
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cctgecaccee
gatttgectg
gtaagggcta
aagcctcgag
gccagttcetg
ttgacaactt
cgeecgegtt
gcaaagataa
gcgaccccag
tggcgctgea
gacatgattc
ggcctgaage
ccggttggac
gccatctccg
ggaggttgga
cttacgacat
tcgccacggg
ctectgetet
ggttctgtge
ttattctcga
catgctgage
gtcgggeccat
ctctggtttg
gtggtgtcce
gaagtggccce
tgtgatcggt
gggtgctggt
aacttggatg
caggccatta
cccgaggteg
gtcaacccag

ggttattcga

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380



cagcacaact
actctgtcece
ctgtgtggac
gtcgagggac
gagttgtgtg
cageccgttge
tgggcgettt
tttgtgctta
ggtgggtaac
taccagctge
tcacccaggt
gtggtgcage
ccgetttgac
gtgctttcag
gttctggagg
tgaatggtaa
ctaatggtga
agatcgctaa
gcatcatggg
tcatttcaga
gtettgtgac
tttctagaca
tcatcectga
tgatggaagg
tgatgggcca
tceccagecagt
cccectggte
ggttgtcect
cttttgectgg
ggttccttge

gcgtaatttt

ggtccttggt

caccaaaaca
tecttgttcat
ctctgacccg
ttcctetega
ccatctttee
agcccaccge
cgcectggece
ccttcatecet
cggegttete
tgccggaatt
tgctgtagceca
tggacggact
aactcaaaag
agttttcacc
cacagccagg
ttatgectgg
ggggtatcge
ggaaggattc
agctggtgac
aacccctgaa
ttttgcaggt
tgtgacaact
tggcctctca
tgcectggaca
cttggtcecga
ggcacaagtg
ggcgttctac
tggatggect
tgtgactagt

gtggttattce

cggggcaact
actggtgggg
ttcatccteg
tggtgttcga
ctctgegtgt
ggtagagagg
ttggctctta
atgagctcect
ctcactatgc
tcgetgggaa
atcacacctt
acggctccag
ttgatcttca
ccctgectta
attgatggca
gtcactggtg
tccecatgetg
ggtcgtgect
gecttetgtt
cttattggag
ggggagacct
ccaagcgtcc
attccgagtg
actgtccagc
cccattgttg
gctgtgttct
ttgatgatta
gcattcggag
gaactgtccce
tatgtcccca

aaataccgat
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ttgccaaget
cctcatacac
gecetttggtt
acccttttte
ctgccgacgg
tggggatttt
aggcagacat
ggttaatttg
tttgggtgca
taaccggtct
atgacatcca
aaggtactta
caccatctge
acaccgtgaa
gaagagtcat
attcctacaa
atgactggca
actggcaaac
tcactaactg
tccataccgg
gctccatcaa
ctcttgggga
acttggcatc
ttttgtgcgt
ccgtaggett
cttttgcact
gactcctcac
gtgtcgttgg
aagccctete
ccatcatcat

gcctccacaa

aaatcagacc
ccttgececgtyg
aacgtcacct
gtatcctact
agttaccctg
tattttggtg
gtcaatggtc
cttetttcct
ctcatttttg
tectttgggeca
ccagtatacc
catggcggece
agtcggatce
tgtcecgtagge
cgtcactgee
ccgecatgecac
aggcgttgece
gtcaaccgga
tggcgactca
ttcaaacaaa
ggaaactagg
cattaagttg
gctecttget
ctttttecett
ctttttgetg
ctttgtactt
ggcggctctc
cctggccaca
gacatactge

cggtgggctc

catgctggtt
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ccectcagga
gcccaggtat
caagtgtgtg
tatggececceg
ccattgttct
cttgectect
tttttggegt
atgctcttga
gtgttttgece
gttggecegtt
tcecggaccac
gttcggagag
cttcttgaag
tctteecttg
acccatgtgt
acgttcaata
cctatggtta
gtcgaacctg
gggtcacctyg
ctcggttetg
ctctetgace
agcccagcca
tctgtececeg
ctctggcgeca
aatgaaattc
gcatgggcca
aaccgcaaca
gaaatcggga
ttcectgecca

catgcccteg

ggtgatggga

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

6240



gtttctcaag
cgcagtccetg
aagctgacct
acatgaaaaa
agctggecete
tcgetgagac
acccccatgg
aagaaacacg
ccgtggatac
cgcgcecatceg
cceteggett
gcgacacctt
caaccgacta
atccaaagtc
atctggtcaa
gactgtccct
aagtggagaa
taaactgcta
aacggcggta
aaaagtcacc
gaacttatgt
cctcaaaccce
gggcgtgaac
gtccaagcaa
cccctacaag
cactaggttt
ggcttgttge
cactcttcaa
ccttgattca
tgcagaggac
acgcctagtg

atcaacctac

cgctttette
tggcatgaat
tgattttttg
tgcagctgge
cttggttcag
ggccacteeg
atccatcctc
atgcctgggt
cttgaccggt
cagcgaggac
ccacaaaatc
ttacacggat
tagagacagg
cgaagcccct
aggtaaggag
tgagcaagcet
actaaagcgc
gccgecageg
aaaatcgtaa
tccgaggtgg
tcecggtgteg
ggacttgaca
ggttctattt
ataatccaag
ctttatccetg
ggagatttac
ctgcatccca
catggtttcg
cgcecctgaca
ctccaaaaat
cgcaggttca

cctgccaaga

ctacggtatt
aacgaatccc
tccagtttaa
caatacatcg
gttgacaaga
tcacttgaca
gacattaatg
ggttccaaat
atcccacttc
gacgacctca
aatggtaaag
gattcccgat
gattatgaag
gttggcactg
gtcectagttc
cttgctggga
atcattagtc
gcttgacceg
aataccacag
aggtgaagaa
tcttgatgag
caacacccgg
gggattttga
catgtgaagt
tcagggggga
cttacaaaac
atggggtcect
agctttatgt
cccettttat
atgacctatc
tctttageca

actccatggc
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ttgctgaggg
tgacagctgce
cgaacttcaa
aggcggcegta
tgaaaggagt
caggggacgt
tggggggtga
tcagtgtctg
agacgccaac
aagttgagag
tttactgcaa
acactcaaga
gtgtacagac
ttgtaatcgg
ccaaacctga
tgggccaaac
aactccaagg
ctgtggecge
cagaactttc
atcaactgag
gcctcaccca
cattcaacca
aactgcaccc
caggcgceggyg
cccecgagegyg
tcecccaagac
cgtgtctgat
ccccactgta
gtgtactaaa
cactcaaggg
tgttggtaag

aggggtcaat

taatcttagg
tttggcttge
gtgetttgtg
tgctagagcet
attggccaag
gattgttctg
aaggaaaact
cactgtcgtg
cccacttttt
aatgaaaaaa
aatttgggac
ccatgetttt
cgcccceccaa
tggcattacg
caactgectt
ttgtgacctt
tctgaccact
ggcggcctag
accttaggcet
caggggcacg
ccgtecettg
gggcatgggg
acaaaggtag
gacgecccecta
cgtaaaggtce
accaagtccg
ggcaaatcca
ccttatagtg
catggcactt
tttgtcttge

gcgccaccac

ggccagaggt
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aaaggcgtgt
aagttgtcge
tcecgettcaa
ctgcgtcagg
ctcgaggett
cttgggcaac
gtgtctgtge
tccaacacge
gaaaatggcc
cactgtgtat
aagtctaacg
caggacaggt
cagggattcg
tataacaggc
gaagctgcca
acagctaccg
gaacaggctt
ttgtaactga
ctttagacct
ctgtcgtgge
ttgacgttct
ccgggaatat
aactagagtt
acctccaact
gccettgtcaa
caattcatgc
cgctgggtac
tcatggaata
ccaaggctgc
ctggggtect
tgtteccttee

tcccaacaaa

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



ggatgtccag
gcagactgtg
catcctaggt
ccaggcgtte
ggaattgcat
cagcacccce
tgaagagtac
tggcgettte
caccgtctac
tcatgaaatt
ccagcccatg
caactaccat
gaaaactgtc
gttagtccce
cgcctcagag
ccatgaccce
cggttaccgt
taatgaaggg
cgectgtgga
tctgagetgt
ggctggcaaa
cattatcatg
tcgaggtcett
agactaccaa
ttgcaacgta
gctactgaac
tgacatagtc
ttttccacca
tggccgagtg
gctttccaaa

tgattcctat

agcatacctg
acaccttgca
accaacaact
atgaagaagg
tgcactgtcg
gccattgtga
ttgectaget
acaaaacgcg
tcactgataa
ggtctcaagt
ttagtgtatt
tggtgggtcg
ataactgata
aatcgcgacce
tattatgcegt
gagtggtatg
tttccaggcee
aagaaatgcc
cttgatttgt
ggccaccatg
tccececttg
aaggtggaca
gttgcagtca
gtggtgcctc
ctactcagca
caagtccagg
agtgctctta
cctgccaggt
tcatatctceg
acaccccttg

tgttatgtgt

aaattgatga
ccctcaaaaa
tcatagcecett
cctggaagtc
ccggcagatg
ggtggtttgt
acgtgctcaa
gtggcctgtce
tttacgeccca
tccttgagga
ctgatgacct
agcatcttga
aacccagttt
gtattctgge
ccgetgeege
aggatcttat
cggcattttt
gtcactgecgg
gtttgttcca
ccggttcaaa
acgctgtget
acaaaacaac
aaagaggtat
ttttgcecgac
agtttatagt
acgatgatgt
aagtttgcag
ccgggeegtyg
atgaggcagg
tgtgtttggg

tcgatcagat
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aatgtgcgece
acagtactgt
ggctcacagg
cccaattgece
ccttgagget
tgccaacctce
ctgttgecat
gtccggggac
gcacatggtg
acagctcaaa
cgtettgtat
cctgatgttg
tcteggetge
tgctcttgeca
aattctgatg
ctgcggeatc
catgtccatg
catctgegac
ttcacacttt
ggaatgttcg
gaaacaaatc
gacccttgac
tgcaggtaat
ttgcaaagac
agggccgcca
catttacaca
gtattccatc
ggttaggctc
atattgcaat
tgaccttcag

gcctcagaag

cgtgeccgtca
tccaaaccta
tcagcactca
ttggggaaaa
gacctggett
ctgtatgaac
gaccttgtgg
cccgtcacca
ctttecggect
tttgaggacc
gcggaaagac
ggctttaaaa
agaattgaag
tatcatatga
gattcgtgtg
gcccggtgtyg
tgggagaagc
gccaaagccg
catcaacact
cagtgtcagt
ccgtacaaac
ccgggaagat
gaggttgatc
ataaacatgg
ggttccggaa
cctactcatc
ccaggagcct
atcgccageg
catctagaca
caacttcacc

cagctgacca

DK/EP 3591042 T5

aggaaaattg
aaactagaac
gtggtgtcac
acaagtttaa
cctgegateg
ttgcaggatg
caacgcagga
gtgtgtccaa
tgaagatggg
ttcttgaaat
ccacttttcc
cggacccaaa
caggacggca
aggcgcagaa
cttgcattga
ctcgeccagga
tgaaaagtca
actatgcgtce
gceccagtcac
cacctgtegg
ctecectegtac
atcagtcccg
tttectgatgg
tgaaggtggc
aaaccacctg
agacaatgtt
caggactccc
gacatgtccce
ttctaaggcet
cggtcggett

ccatttatag

8220

8280

8340

8400

8460

8520

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



atttggecect
ggccaggaac
accgtaccac
cttcgacatt
tgtageccatce
ggagttttte
tgagctggtt
aggttcacce
ggccagtcta
cttttccecg
agtggtcacc
aattgatgece
ttttcttgge
tcaggecccetg
tctcgacgeg
caaaggcact
gcctaaagac
gtgcactcte
atcaaaatgce
cgccacagcc
gttcattcag
agccaatcge
tgattacggt
gaagattttg
ggcaattcte
tgtacgagaa
ccttggeact
gtgaacgcgg
tgccttcact
tgggttcact
tcteegtteg

tacccaactg

aacatctgtg
accagagtgg
aaagatcgta
gtgacattgce
actcgggcaa
aacttaaccc
gttttgaatg
cgatttcgag
gaagggagct
gacagcccag
caccagaata
cgctacagea
actcctggtg
ccagaaacac
gctgaggaag
acgatcgggg
tctgttgcectg
accgatgtgt
tggaaactta
tatttccagt
ctacccaagg
aaggttgtge
gctcaggtca
gggttgcage
gcacgccgta
cgcccacacg
gaactgcaag
agtgatgcaa
gagttccttg
gttgcaggcet
cgctetgeca

cagaccggat

cagccatceca
ttttcaccac
ceggcetetge
atctaccatc
gacatgggtt
ccgagcegeac
tggataatgce
tatcggaccc
gcatgccact
cttttgcacc
atcgagcgtg
agccaatggt
tggtgtcata
tcgtttcaac
aggcagcgag
ggtgtcacca
tggttggggt
acctcceecga
aactggattt
tggaagggct
atgccgttgt
gaaccacaga
ttttgacaac
ctttcagacg
tgaatgacgg
caatttacgg
tagagctggg
tgggtttact
ttagtgtggt
ggttattggt
ttcactcttc

gtcccacaat
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gccttgttac
ccggectgtg
aataactata
gccaaagtcc
gttcatttat
tgattgtaac
ggtcacaact
gaggtgcaag
accacaagta
cctgccaaaa
gcectgatcga
cggtgcaggg
ctatctcaca
aggacgtata
agaacttccc
cattacatcg
gagttcgcecc
actccgacca
cagggatgtt
gacatggtca
gtacatcgat
ctggcgggec
agcctggttc
aacatttggce
caaagattac
gcgcgeccgt
cagacccecgyg
gtggagtaaa
tgacattgtc
cttccettcte
cgaactatcg

tcgcagttaa

agggagaaac
gcetttggte
gattcatcce
ctaaacaaat
gaccctcatg
cttgegttca
gtagcgaagg
tctectettag
gcacataacc
gagctggcge
cttgtcgeta
tatgtggteg
ttatacatcg
gccacagatt
cacgcattta
aaatacctac
ggtagggctg
tatttgcaac
cgactgatgg
gcgctgeceg
ccgtgtatag
gacctggcag
gaggaccttg
tttgagaaca
actgactata
gaccatacgt
ctgectectg
atcagtcagt
atctttctceg
agagtggttt
aaggtcctat

gcacccgttg
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ttgaatccaa
aggtcctgac
agggggcgac
cccgagceact
accaactcca
gcegtgggga
ccctagagac
ccgettgtte
tggggtttta
cacattggcce
gtatgcgecece
ggccatccat
ggggcgagcec
gtcgggaata
ttggcgatgt
ctaggtccect
ctaaagccgt
cggagacggce
tctggaaagg
attatgctag
ggccggcaac
tgacaccgta
ggccgcagtg
ctgaagattg
attggcattg
atcattttgc
agcaagtgcc
tgttcegtgga
ccatattgtt
gctccgegtt
gagggcttge

ggtatacttt

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520

11580

11640

11700

11760

11820

11880

11940



ggcatatgceg
tggaacattc
tgtcaaggct
gccgettect
tggagtacaa
ccaagttgac
tggcttegte
tttttggttt
atgtaagcca
gtggtgcaaa
cattccgtce
gtecettttce
cgtetttgtg
catatctgce
cgggggcaat
caacatctca
gatattaaga
ttccaatcte
tgtcgtgaag
tcgtatttgt
atgagcgaga
gttaatttca
attgatcaca
attgcttgtt
tecttgactce
cctttgtega
gcgagctgaa
tgctttacce
ttgatgcget
ttagcagcat

ctaaaaattg

agtctcccac
gggtcaagcg
tgacgtagtc
tagctcacga
cactactttg
cgattttagg
tgttaccttg
ccattggece
tgccctacca
atagggcacg
gggtacgaca
tacgcggecce
gataagcgac
agacacaaca
tggtttcatt
tggtttctga
ccaacacgac
acggtagctce
ccgtcggeat
acaacgcgga
aaggcttcaa
cagattatgt
ttcggttact
tgcttgccat
tcactettge
tggcaacgac
tgggaccgaa
agttgccact
cggtctegge
gtacggcgtt

catggcttge

ctaattgacg
gcctggaage
actcatttcc
ctcgcgatge
gaccgegttg
caatggctta
ttcacagtgce
acggcaacac
gtcaagctgce
acaggtgtga
acctcaaact
aattccatcc
accagttcat
tctecgegte
tggaatggct
ggcgttegece
cgcggetgec
ccatttacag
tcececagtac
cttgctgatg
agtcatcttt
ggcccatgtyg
acacttcttg
tcttttggceg
ttctggtgge
gacagctcga
tggttgtccg
catatcattt
gctgtgtecyg
tgcgcettceg

cgctatgecce
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aaatggtctc
aggttgttag
aacacctggce
tgaaaaacct
agctcatctt
tcagcgtgca
tttggecttcg
atcattcgaa
ccaacaaaga
ggaacgtgac
tgagggttat
ggagctgttc
ttgcgecegag
gtatgcggtg
gcgaccattc
tgcaagecccet
ggtttcatgg
ttgatttata
atcacgataa
ctttcegegt
gggaatattt
acccaacaca
acaccgtcta
gtatgaaatg
tttttttget
catcccaata
gtcattttga
cactgggttt
ccacaggatt
cggecgttegt

gcacccggtt

tcgecgeatt
tgaagccact
cgcagtggag
tgccegttgge
tcccacacca
cgcttccate
aattccagcet
ctaactatca
ctcgagectg
catgatgagt
tatgcttgge
ggaataggaa
catgatggac
tattaccatc
tttteccteet
gcttcetegac
tccttcagaa
acttaacggg
cggctaatgt
gccttttcta
ctggegttgt
ctcagcagca
cgatgaggtg
ttcttgcaag
gtgtaccgge
catatataat
ttgggcagtc
tctcacaaca
cattggcgag
atgttttgtc

taccaacttce
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taccggacca
ctcacaaaac
gctgattett
aatgtgagcc
ggtacgaggc
ttectectetg
ctacgctatg
attacactat
gccgtaacgt
tgtcaatgtce
tggetttttt
acgtgtcgeg
aaaattcaac
atcaaataga
ggctggtget
gcatctatca
catcaattgt
ctcatcccaa
gaccgatgaa
cgcctecggaa
ttececgettgt
ccatttggta
ggctacaacc
ttggggcatt
ttgtcttggt
ttgacgatat
gaaacctttg
agccatttece
cggtatgtac
atccgtgetg

atcgtggacg

12000

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840

12300

12960

13020

13080

13140

13200

13260

13320

13380

13440

13500

13560

13620

13680

13740

13800



accggggaag
aagtcggtgg
ctttgacgag
cgccgcacaa
ccttaaggtg
ttcctttact
cactctgggg
gttcatcact
ccatcacgta
cgctgtgaga
cctegtgetg
ccggtaagaa
cagtcaatca
ggggaggaca
atgacattcg
cggctttcaa
aggttgagtt
ccgecagtca
cctctaagte
accatgtgac
<210>
<211>

<212>
<213>

57

DNA
<220>
<223>

<400> 57
atgatgtgta

gcgtgggtac
ctctegggge
tccggagagce
ggtgcatgtg
ggtgtctcag

ttggcttgtt

aatccatcga
tgaccttgtce
gacttegget
aaactcgtge
tcacgeggcece
tttgggtaca
gctgtagtcg
tccagatgceca
gaaagtgctg
aagcccggac
ggcggcaaac
ccagagccag
actgtgccag
ggccaaaaag
gcaccatctce
tcaaggcgceca
catgctgeccg
gggtgcaaat
acctattcaa

cgaaattaaa

14984

gggtattccc
agecectgece
gagcgcgecyg
acctgcttta
cacccecggcet
tgcacggtcet

tcacaagcct

tggaagtctt
aacattaagc
gagcaatggg
tggcctttag
gactcctggg
tgacatatgt
ccecttttgtyg
gattgtgttg
caggcctcca
taacatcagt
gagctgttaa
aagaaaagaa
ttgctgggta
aagaagcctg
acccaggccg
ggaactgcgt
gttgctcata
taatttgaca
ttagggcgat

daaaaaaaaa

Artificial Sequence

cctacataca
caccctttgg
cctgcetgete
cgggatctcc
gceccegggtat
cttectctcte

aaagacaagc
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caatagtggt
atgttgtect
aagcctagac
catcacatat
gctgttgcac
gcattttcaa
gggtgtttac
cctaggecgg
ttcaatcceca
gaacggcact
acgaggagtg
gaaatgcagce
caatgataaa
agaagccaca
aacgttceccect
cgctttcatce
cagtgcgecct
gtcaggtgaa
cacatggggg

daaaaaaaaa

cgacactctt
tceetgttet
cettgeggeg
gcecctttaac
tttggaacgce
cagaacttca

tccattggaa

ggagaaattg
cgaaggggtt
gacttttgeca
acacccataa
atcttgatat
tccaccaace
agcctcacag
cgatacatte
gegtcetggta
ctagtacctg
gttaacctcg
tcegatgggg
gtcccagege
ttttccecta
ctgecttgecaa
cagcgggaag
gattcgegtg
tggccgegat
tcaaacttaa

aaaa

SEQ ID NO:49 with insert coding for SEQ ID NO:54

agtgtttgtg
agcccgacag
ggaaggacct
catgtctggg
cggccaagte
ggacacggac

agttcccatt
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ggcaaagctg
aaagctcaac
acgatcccac
tgatatacge
ttctgaattg
gtgtcgecatt
agtcatggaa
tggcceetge
accgagcata
ggcttcggag
tcaagtatgg
aaaggccagce
cagcaatcta
gctgctgaag
tcgatccaga
gtcagtttce
acttctacat
tgacgtgtgg

ttaggcagga

taccttggag
gtacccttct
cccgagtatt
atgttctccc
tattgcacac
ctcggtgecag

ggtatcccecce

13860

13920

13980

14040

14100

14160

14220

14280

14340

14400

14460

14520

14580

14640

14700

14760

14820

14880

14940

14984

60

120

180

240

300

360

420



aggtggaatg
tgacctcegg
gtgacggttg
attggtatcc
tgtccgacca
gggcttgtcg
aaaaatttgt
cggaatccga
aggtccttgt
ctgagtccecce
gggacccggce
aagtgctcag
tgcctggcaa
ctgatggtce
ccctgaatga
acacagagcc
ccggcaaacyg
tcaaggttge
ggtcttgtgg
cgtcccectet
ctcaggecat
acgccaaata
tggctectceg
cgtcgectta
atagactgce
cccaggagtt
tctctagtct
gggaattcat
tggccctect
agtgcttcce

accctggege

ttctcecatcet
caatcacaac
cttaaccccet
gattacgggg
accgttcect
gcagcegtte
aatttttatg
tgactccacg
tcggagettt
tgataacggt
tgtatccgaa
tcgecgaggeg
gtacatccag
cattcacgtt
tgatgtcacc
taccacacac
ggcccgtgge
ccgaccgact
ttggcatgcee
gcctecggtac
tcaatgtttg
cctcataaaa
ctcecctcetet
cccggaggac
ttcagactgt
ctggactcett
gtataaattg
ctatactgtt
tgcaaaaatt
cacggatgtt

tgctgttgte

gggtgttget
ttccttcaac
agacacctcc
cctgtgectg
ggtgccactc
tgtcegtteg
gattcctect
gctttggaag
cccgceccate
ttttcecttea
ggcaagtgtt
catctggecta
cgcagacttc
gaagcattgt
ccgggatteg
cggatctttc
aagcgtgeceg
tccaccagtg
cttgccgeca
aacaggccgg
caactacctg
ctcaacggag
cgtgagtgeg
gggttgccta
gtttgtgatg
gacaaaatgt
ttgttagaga
gagaggatgt
aaggtcccat
ccagtcaact

ctatgtccat
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ggctgtcaac
gactcgtgaa
gtgaactcca
ggatggctgt
atgtgttaac
aagaggccca
ccgacggteg
ttctgeegece
accttgtecga
gcacgtcaca
ggctttectg
ccgectatgg
aagttcacgg
cttgcccecca
ttecgectaat
gttttggagt
ccaaaagtga
gaatcgtcac
tactgaaccg
aggacgattg
ccgecatage
ttcattggga
ttgttggegt
aacgtgcact
gtattattga
tgacttccece
tcttgecegea
tgaaggattg
cctcaaaggce
ctgagttaat

cggatgcaaa

catttttcct
ggttgctgat
agtttacgag
gtacgcgaac
aaattcccct
ttctagecata
atctcgcatg
cgagctagaa
ccttgecegat
tececttgegge
ctttttgage
ttaccaaacc
tctceegtget
gtcttggatce
gtctettege
gcacaagtgg
gaaagactcg
ctactcccca
gatgattaat
ggcttctgat
tcggaaccge
ggtagaggtyg
ctgctctgaa
tgaggccctg
ctteecttgee
gtcaccggag
gaaatgcgga
tccgagetee
cccatcegtg
atcttgggaa

agaatctaag
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ttagcgegea
gtattgtacc
cgtggttgeca
tccatgcacyg
ttgcctcaac
tacaggtggg
atgtggactc
caccaggtca
tgggagctca
taccttgtte
cagtcageeg
aagtggggtg
gtggtcgacc
aggcacttga
attgtgccga
tatggtgceg
gcttccacce
cctgeggacyg
aatgacttca
ggtgaccttg
gcectgeecta
aggcctggaa
ggctgtgtcg
gcgtctgett
aatccacctc
cagtccgget
tccacagaag
aaacaggcca
actctgaacg
gagcccaaag

gaaacagccec

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280



ctgaagaagce
ttagcgagca
ggccaacctt
ctggcattgg
gtettgttga
acgtgcagac
ccgegtcectga
gtgttttcte
tegtcgatga
cgaacgagac
tctececgegea
agagtcgggt
ccaccaagaa
cctcgcagtt
aagacacacc
aactggtgge
cggtgcttga
ctgacaagcc
aaagttttat
gggtttttga
gctctatgge
gccgttetta
ggtgtgttcg
ctccaccecga
ttttggctcet
cgggcctett
ttectectacg
aagggcgttg
ttaatgtgtt
tccaagecgee
gtggtgagag

aaaagaagat

tcaagcgaga
acaggtgcag
aaccgctacg
tgcccagece
gcgetgtgge
ctcggaccag
cceeggttgg
tgatggcgag
ccggacaaaa
gctcetetggg
agctttaatce
atatgaacaa
gtggctcgac
ccaagctggt
gcctcecetgtt
gcagtgggat
ccaggccgte
accccatteg
gctectecgge
ggttctctcce
tccaggtgat
cccaatactc
tttgggtgtt
cccagteggt
tgagcagcge
atgcgtcatt
tatatgcatg
tcacaagtgt
tccttttteg
aaaaggagtt
ccctattcat

atccgccececag

aaccgtaagg
gtggttgagg
gcgacccectg
gctaccgttc
acggagtcga
cctttagacce
atccacggta
tcggeecette
gaagctcecegg
tctgaccect
gaccgaggtyg
tgccettecaag
aaaatgtggg
cacattcttg
cccaggaaga
aggaaatcga
cctctgecta
caaaaccctt
accegttteg
catctcccag
tggctgtttyg
ggatgccttce
tttggttctt
tcttettgtyg
caactttggg
cttggcaagt
ctcgcagatt
tggggaaagt
cgcgccaccce
gacceccegtge
caatcacacc

acggtgattg
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tccttcaccce
gtgatcagga
ttagagggec
aagaactcat
acggcagcag
tgtcectgge
ggcgtgagec
agttcggaga
tggttgacge
ttgaattcge
gtecegettge
cttgtgaacc
acagggtgga
agtccctcaa
accgagctgg
gtgtgacacc
tggacatcca
ctagtcaagt
cggggtccgt
cttttatgct
caggtgcetgt
ccttattggg
ggatggcttt
accacgattc
aacctgtgeg
tactcggtgg
tggcaatttc
gtataaggac
gctcatctct
acttggegac
aaaaaccgat

ctgtccegta

tgtggtectt
tatgccactg
ggtaccggac
tctggcgagg
ttcatttctg
cgegtggect
tgtctttgtg
gctttcegaa
ccccatcegat
caaattcagg
cgatgttcat
tggtagtecgt
catgaaaact
attcctcect
tgacagtgce
ccccacaaaa
gcaaggagat
agatgtgggt
tagtcagcge
cacacttttc
tctacttget
tgtcttttcet
tgctgtattt
gccggagtgt
cageccttgtg
gtcacgttgt
tcttatttat
ggctcctgea
tgtgtccttg
aggctggege
agcttatgece

tgatcctagt
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accgaggaac
gatttgactt
aatttgagcet
cctgecaccee
gatttgectg
gtaagggcta
aagcctcgag
gccagttcetg
ttgacaactt
cgeecgegtt
gcaaagataa
gcgaccccag
tggcgctgea
gacatgattc
ggcctgaage
ccggttggac
gccatctccg
ggaggttgga
cttacgacat
tcgccacggg
ctectgetet
ggttctgtge
ttattctcga
catgctgage
gtcgggeccat
ctctggtttg
gtggtgtcce
gaagtggccce
tgtgatcggt
gggtgctggt
aacttggatg

caggccatta

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

3900

3960

4020

4080

4140

4200



aatgcctgaa
tcegtgtgte
actgcagggt
cagcacaact
actctgtcece
ctgtgtggac
gtcgagggac
gagttgtgtg
cageccgttge
tgggcgettt
tttgtgctta
ggtgggtaac
taccagctge
tcacccaggt
gtggtgcagce
ccgetttgac
gtgctttcag
gttctggagg
tgaatggtaa
ctaatggtga
agatcgctaa
gcatcatggg
tcatttcaga
gtcttgtgac
tttctagaca
tcatcectga
tgatggaagg
tgatgggcca
tceccagecagt
cccectggte

ggttgtcect

agttttgcag
tgagattcce
tgtggtagat
ggtccttggt
caccaaaaca
tecttgttcat
ctctgacccg
ttcctetega
ccatctttee
agcccaccge
cgcectggece
ccttcatecet
cggegttete
tgccggaatt
tgctgtagceca
tggacggact
aactcaaaag
agttttcacc
cacagccagg
ttatgectgg
ggggtatcge
ggaaggattc
agctggtgac
aacccctgaa
ttttgcaggt
tgtgacaact
tggcctctca
tgcectggaca
cttggtcecga
ggcacaagtg

ggcgttctac

gcaggagggyg
ttcteggecce
tcggacactt
cggggcaact
actggtgggg
ttcatccteg
tggtgttcga
ctctgegtgt
ggtagagagg
ttggctctta
atgagctcect
ctcactatgc
tcgetgggaa
atcacacctt
acggctccag
ttgatcttca
ccctgectta
attgatggca
gtcactggtg
tccecatgetg
ggtcgtgect
geccttetgtt
cttattggag
ggggagacct
ccaagcgtcc
attccgagtg
actgtccagc
cccattgttg
gctgtgttct
ttgatgatta

gcattcggag
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ctattgtgga
cattttttcc
ttgtggectge
ttgccaagcet
cctcatacac
gecetttggtt
acccttttte
ctgccgacgg
tggggatttt
aggcagacat
ggttaatttg
tttgggtgca
taaccggtct
atgacatcca
aaggtactta
caccatctge
acaccgtgaa
gaagagtcat
attcctacaa
atgactggca
actggcaaac
tcactaactg
tccataccgg
gctccatcaa
ctcttgggga
acttggcatc
ttttgtgcgt
ccgtaggett
cttttgcact

gactcctcac

gtgtegttgg

ccagcectacg
gaaggtccca
ggtccgetge
aaatcagacc
ccttgececgtyg
aacgtcacct
gtatcctact
agttaccctg
tattttggtg
gtcaatggtc
cttetttcct
ctcatttttg
tectttgggeca
ccagtatacc
catggcggece
agtcggatce
tgtcecgtagge
cgtcactgee
ccgecatgecac
aggcgttgece
gtcaaccgga
tggcgactca
ttcaaacaaa
ggaaactagg
cattaagttg
gctecttget
ctttttecett
ctttttgetg
ctttgtactt
ggcggctctc

cctggccaca
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cccgaggteg
gtcaacccag
ggttattcga
ccecctcagga
gcccaggtat
caagtgtgtg
tatggececceg
ccattgttct
cttgectect
tttttggegt
atgctcttga
gtgttttgece
gttggecegtt
tcecggaccac
gttcggagag
cttcttgaag
tctteecttg
acccatgtgt
acgttcaata
cctatggtta
gtcgaacctg
gggtcacctg
ctcggttetg
ctctctgacc
agcccagcca
tctgtececeg
ctctggcgeca
aatgaaattc
gcatgggcca
aaccgcaaca

gaaatcggga

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



cttttgectgg
ggttcecttge
gcgtaatttt
gtttctcaag
cgcagtccetg
aagctgacct
acatgaaaaa
agctggecete
tcgetgagac
acccccatgg
aagaaacacg
ccegtggatac
cgcgcecateg
ccectceggett
gcgacacctt
caaccgacta
atccaaagtc
atctggtcaa
gactgtccct
aagtggagaa
taaactgcta
aacggcggta
aaaagtcacc
gaacttatgt
cctcaaaccce
gggcgtgaac
gtccaagcaa
cccctacaag
cactaggttt
ggcttgttge
cactcttcaa

ccttgattca

tggatggcect
tgtgactagt
gtggttattc
cgctttette
tggcatgaat
tgattttttg
tgcagctgge
cttggttcag
ggccacteeg
atccatcctc
atgcctgggt
cttgaccggt
cagcgaggac
ccacaaaatc
ttacacggat
tagagacagg
cgaagcccct
aggtaaggag
tgagcaagcet
actaaagcgc
gccgecageg
aaaatcgtaa
tccgaggtgg
tcecggtgteg
ggacttgaca
ggttctattt
ataatccaag
ctttatccetg
ggagatttac
ctgcatccca
catggtttcg

cgcecctgaca

gaactgtccc
tatgtcccca
aaataccgat
ctacggtatt
aacgaatccc
tccagtttaa
caatacatcg
gttgacaaga
tcacttgaca
gacattaatg
ggttccaaat
atcccacttc
gacgacctca
aatggtaaag
gattcccgat
gattatgaag
gttggcactg
gtcectagttc
cttgctggga
atcattagtc
gcttgacceg
aataccacag
aggtgaagaa
tcttgatgag
caacacccgg
gggattttga
catgtgaagt
tcagggggga
cttacaaaac
atggggtcect
agctttatgt

cccettttat

Page 80 of 92

aagccctcetce
ccatcatcat
gcctccacaa
ttgctgaggg
tgacagctgce
cgaacttcaa
aggcggcegta
tgaaaggagt
caggggacgt
tggggggtga
tcagtgtctg
agacgccaac
aagttgagag
tttactgcaa
acactcaaga
gtgtacagac
ttgtaatcgg
ccaaacctga
tgggccaaac
aactccaagg
ctgtggecge
cagaactttc
atcaactgag
gcctcaccca
cattcaacca
aactgcaccc
caggcgceggyg
cccecgagegyg
tcecccaagac
cgtgtctgat
ccccactgta

gtgtactaaa

gacatactge
cggtgggctce
catgcetggtt
taatcttagg
tttggcttge
gtgetttgtg
tgctagagcet
attggccaag
gattgttctg
aaggaaaact
cactgtcgtg
cccacttttt
aatgaaaaaa
aatttgggac
ccatgectttt
cgcccceccaa
tggcattacg
caactgectt
ttgtgacctt
tctgaccact
ggcggecctag
accttaggcet
caggggcacg
ccgtecettg
gggcatgggg
acaaaggtag
gacgecccecta
cgtaaaggtce
accaagtccg
ggcaaatcca
ccttatagtg

catggcactt

DK/EP 3591042 T5

ttcectgecca
catgcccteg
ggtgatggga
aaaggcgtgt
aagttgtcge
tcecgettcaa
ctgcgtcagg
ctcgaggett
cttgggcaac
gtgtctgtge
tccaacacge
gaaaatggcc
cactgtgtat
aagtctaacg
caggacaggt
cagggattcg
tataacaggc
gaagctgcca
acagctaccg
gaacaggctt
ttgtaactga
ctttagacct
ctgtcgtgge
ttgacgttct
ccgggaatat
aactagagtt
acctccaact
gccettgtcaa
caattcatgc
cgctgggtac
tcatggaata

ccaaggctgc

6120

6180

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



tgcagaggac
acgcctagtg
atcaacctac
ggatgtccag
gcagactgtg
catcctaggt
ccaggcgtte
ggaattgcat
cagcacccce
tgaagagtac
tggcgettte
caccgtctac
tcatgaaatt
ccagcccatg
caactaccat
gaaaactgtc
gttagtccce
cgcctcagag
ccatgaccce
cggttaccgt
taatgaaggg
cgectgtgga
tctgagetgt
ggctggcaaa
cattatcatg
tcgaggtcett
agactaccaa
ttgcaacgta
gctactgaac
tgacatagtc

ttttccacca

ctccaaaaat
cgcaggttca
cctgccaaga
agcatacctg
acaccttgca
accaacaact
atgaagaagg
tgcactgtcg
gccattgtga
ttgectaget
acaaaacgcg
tcactgataa
ggtctcaagt
ttagtgtatt
tggtgggtcg
ataactgata
aatcgcgacce
tattatgcegt
gagtggtatg
tttccaggcee
aagaaatgcc
cttgatttgt
ggccaccatg
tccececttg
aaggtggaca
gttgcagtca
gtggtgcctc
ctactcagca
caagtccagg

agtgctctta

cctgccaggt

atgacctatc
tctttagecca
actccatggce
aaattgatga
ccctcaaaaa
tcatagcecett
cctggaagtc
ccggcagatg
ggtggtttgt
acgtgctcaa
gtggcctgtce
tttacgeccca
tccttgagga
ctgatgacct
agcatcttga
aacccagttt
gtattctgge
ccgetgeege
aggatcttat
cggcattttt
gtcactgecgg
gtttgttcca
ccggttcaaa
acgctgtget
acaaaacaac
aaagaggtat
ttttgcecgac
agtttatagt
acgatgatgt
aagtttgcag

ccgggecgtyg
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cactcaaggg
tgttggtaag
aggggtcaat
aatgtgegec
acagtactgt
ggctcacagg
cccaattgece
ccttgagget
tgccaacctce
ctgttgecat
gtccggggac
gcacatggtg
acagctcaaa
cgtettgtat
cctgatgttg
tcteggetge
tgctcttgeca
aattctgatg
ctgcggeatc
catgtccatg
catctgegac
ttcacacttt
ggaatgttcg
gaaacaaatc
gacccttgac
tgcaggtaat
ttgcaaagac
agggccgcca
catttacaca
gtattccatc

ggttaggctc

tttgtettge
gcgccaccac
ggccagaggt
cgtgecgteca
tccaaaccta
tcagcactca
ttggggaaaa
gacctggett
ctgtatgaac
gaccttgtgg
cccgtcacca
ctttecggect
tttgaggacc
gcggaaagac
ggctttaaaa
agaattgaag
tatcatatga
gattcgtgtg
gcccggtgtyg
tgggagaagce
gccaaagccg
catcaacact
cagtgtcagt
ccgtacaaac
ccgggaagat
gaggttgatc
ataaacatgg
ggttccggaa
cctactcatc
ccaggagcct

atcgccageg
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ctggggtect
tgttceccttee
tcccaacaaa
aggaaaattg
aaactagaac
gtggtgtcac
acaagtttaa
cctgegateg
ttgcaggatg
caacgcagga
gtgtgtccaa
tgaagatggg
ttcttgaaat
ccacttttcc
cggacccaaa
caggacggca
aggcgcagaa
cttgcattga
ctcgeccagga
tgaaaagtca
actatgcgtce
gceccagtcac
cacctgtegg
ctcctcgtac
atcagtcccg
tttectgatgg
tgaaggtggc
aaaccacctg
agacaatgtt
caggactccc

gacatgtccce

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840



tggccgagtg
gcttteccaaa
tgattecctat
atttggecect
ggccaggaac
accgtaccac
cttcgacatt
tgtageccatce
ggagttttte
tgagctggtt
aggttcacce
ggccagtcta
cttttcececg
agtggtcacc
aattgatgce
ttttcttgge
tcaggecccetg
tctcgacgeg
caaaggcact
gcctaaagac
gtgcactcte
atcaaaatgce
cgccacagcc
gttcattcag
agccaatcge
tgattacggt
gaagattttg
ggcaattcte
tgtacgagaa
ccttggeact
gtgaacgcgg

tgccttcact

tcatatctceg
acaccccttg
tgttatgtgt
aacatctgtg
accagagtgg
aaagatcgta
gtgacattgce
actcgggcaa
aacttaaccc
gttttgaatg
cgatttcgag
gaagggagct
gacagcccag
caccagaata
cgctacagca
actcctggtg
ccagaaacac
gctgaggaag
acgatcgggg
tctgttgcectg
accgatgtgt
tggaaactta
tatttccagt
ctacccaagg
aaggttgtge
gctcaggtca
gggttgcage
gcacgccgta
cgcccacacg
gaactgcaag
agtgatgcaa

gagttccttg

atgaggcagg
tgtgtttggg
tcgatcagat
cagccatceca
ttttcaccac
ceggcetetge
atctaccatc
gacatgggtt
ccgagcegeac
tggataatgce
tatcggaccc
gcatgccact
cttttgcacc
atcgagcgtg
agccaatggt
tggtgtcata
tcgtttcaac
aggcagcgag
ggtgtcacca
tggttggggt
acctcceecga
aactggattt
tggaagggct
atgccgttgt
gaaccacaga
ttttgacaac
ctttcagacg
tgaatgacgg
caatttacgg
tagagctggg
tgggtttact

ttagtgtggt
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atattgcaat
tgaccttcag
gcctcagaag
gccttgttac
ccggectgtg
aataactata
gccaaagtcc
gttcatttat
tgattgtaac
ggtcacaact
gaggtgcaag
accacaagta
cctgccaaaa
gcctgatcga
cggtgcaggg
ctatctcaca
aggacgtata
agaacttccc
cattacatcg
gagttcgcecc
actccgacca
cagggatgtt
gacatggtca
gtacatcgat
ctggcgggec
agcctggttc
aacatttggce
caaagattac
gcgcgeccgt
cagacccecgyg
gtggagtaaa

tgacattgtc

catctagaca
caacttcacc
cagctgacca
agggagaaac
gcetttggte
gattcatcce
ctaaacaaat
gaccctcatg
cttgegttca
gtagcgaagg
tctetecttag
gcacataacc
gagctggcge
cttgtcgecta
tatgtggtcg
ttatacatcg
gccacagatt
cacgcattta
aaatacctac
ggtagggctg
tatttgcaac
cgactgatgg
gcgctgeceg
ccgtgtatag
gacctggcag
gaggaccttg
tttgagaaca
actgactata
gaccatacgt
ctgectectg
atcagtcagt

atctttctcg

DK/EP 3591042 T5

ttctaaggcet
cggtcggett
ccatttatag
ttgaatccaa
aggtcctgac
agggggcgac
cccgagceact
accaactcca
gcegtgggga
ccctagagac
ccgettgtte
tggggtttta
cacattggcce
gtatgcgccc
ggccatccat
ggggcgagcec
gtcgggaata
ttggcgatgt
ctaggtccect
ctaaagccgt
cggagacggce
tctggaaagg
attatgctag
ggccggcaac
tgacaccgta
ggccgcagtg
ctgaagattg
attggcattg
atcattttgc
agcaagtgcc
tgttcegtgga

ccatattgtt

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520

11580

11640

11700

11760



tgggttcact
tctecgttceg
tacccaactg
ggcatatgcg
tggaacattc
tgtcaaggct
gccgettect
tggagtacaa
ccaagttgac
tggcttegte
tttttggttt
atgtaagcca
gtggtgcaaa
cattccgtce
gtecettttce
cgtetttgtg
catatctgce
cgggggcaat
caacatctca
gatattaaga
ttccaatcte
tgtcgtgaag
tcgtatttgt
atgagcgaga
gttaatttca
attgatcaca
attgcttgtt
tecttgactce
cctttgtega
gcgagctgaa

tgctttacce

gttgcaggcet
cgctetgeca
cagaccggat
agtctcccac
gggtcaagcg
tgacgtagtc
tagctcacga
cactactttg
cgattttagg
tgttaccttg
ccattggece
tgccctacca
atagggcacg
gggtacgaca
tacgcggecce
gataagcgac
agacacaaca
tggtttcatt
tggtttctga
ccaacacgac
acggtagctce
ccgtcggeat
acaacgcgga
aaggcttcaa
cagattatgt
ttcggttact
tgcttgccat
tcactettge
tggcaacgac
tgggaccgaa

agttgccact

ggttattggt
ttcactcttc
gtecccacaat
ctaattgacg
gcctggaage
actcatttcc
ctcgcgatge
gaccgegttg
caatggctta
ttcacagtgce
acggcaacac
gtcaagctgce
acaggtgtga
acctcaaact
aattccatcc
accagttcat
tctecgegte
tggaatggct
ggcgttegece
cgcggetgec
ccatttacag
tcececagtac
cttgctgatg
agtcatcttt
ggcccatgtyg
acacttcttg
tcttttggceg
ttctggtgge
gacagctcga
tggttgtccg

catatcattt
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cttecttecte
cgaactatcg
tcgcagttaa
aaatggtctc
aggttgttag
aacacctggce
tgaaaaacct
agctcatctt
tcagcgtgca
tttggecttcg
atcattcgaa
ccaacaaaga
ggaacgtgac
tgagggttat
ggagctgttc
ttgcgecegag
gtatgcggtg
gcgaccattc
tgcaagecccet
ggtttcatgg
ttgatttatc
atcacgataa
ctttcegegt
gggaatattt
acccaacaca
acaccgtcta
gtatgaaatg
tttttttget
catcccaata
gtcattttga

cactgggttt

agagtggttt
aaggtcctat
gcacccgttg
tcgecgeatt
tgaagccact
cgcagtggag
tgccegttgge
tcccacacca
cgcttccate
aattccagcet
ctaactatca
ctcgagectg
catgatgagt
tatgcttgge
ggaataggaa
catgatggac
tattaccatc
tttteccteet
gcttcetegac
tccttcagaa
agttaacggg
cggctaatgt
gccttttceta
ctggcgttgt
ctcagcagca
cgatgaggtg
ttcttgcaag
gtgtaccgge
catatataat
ttgggcagtc

tctcacaaca
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gctcegegtt
gagggcttge
ggtatacttt
taccggacca
ctcacaaaac
gctgattett
aatgtgagcc
ggtacgaggc
ttectectetg
ctacgctatg
attacactat
gccgtaacgt
tgtcaatgtce
tggetttttt
acgtgtcgeg
aaaattcaac
atcaaataga
ggctggtget
gcatctatca
catcaattgt
ctcatcccaa
gaccgatgaa
cgccteggaa
ttccgettgt
ccatttggta
ggctacaacc
ttggggcatt
ttgtcttggt
ttgacgatat
gaaacctttg

agccatttece

11820

11880

11940

12000

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840

12300

12960

13020

13080

13140

13200

13260

13320

13380

13440

13500

13560

13620



ttgatgcget
ttagcagcat
ctaaaaattg
accggggaag
aagtcggtgg
ctttgacgag
cgccgcacaa
ccttaaggtg
ttcctttact
cactctgggg
gttcatcact
ccatcacgta
cgctgtgaga
cctcgtgetg
ccggtaagaa
cagtcaatca
ggggaggaca
atgacattcg
cggctttcaa
aggttgagtt
ccgecagtca
cctctaagte
accatgtgac
<210>
<211>

<212>
<213>

58

DNA

<220>
<223>

14 aa (aa 56-69),

cggtctegge
gtacggcgtt
catggettge
aatccatcga
tgaccttgtce
gacttegget
aaactcgtge
tcacgeggcece
tttgggtaca
gctgtagtcg
tccagatgceca
gaaagtgectg
aagcccggac
ggcggcaaac
ccagagccag
actgtgccag
ggccaaaaag
gcaccatctce
tcaaggcgceca
catgctgeccg
gggtgcaaat
acctattcaa

cgaaattaaa

14984

included

<400> 58
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gctgtgtcecg ccacaggatt cattggcecgag

tgcgecetteg
cgctatgecce
tggaagtctt
aacattaagc
gagcaatggg
tggcctttag
gactcctggg
tgacatatgt
cccttttgtyg
gattgtgttg
caggcctcca
taacatcagt
gagctgttaa
aagaaaagaa
ttgctgggta
aagaagcctg
acccaggccg
ggaactgcgt
gttgctcata
taatttgaca
ttagggcgat

daaaaaaaaa

Artificial Sequence

cggegttegt
gcacccggtt
caatagtggt
atgttgtect
aagcctagac
catcacatat
gctgttgcac
gcattttcaa
gggtgtttac
cctaggecgg
ttcaatccca
gaacggcact
acgaggagtg
gaaatgcagce
caatgataaa
agaagccaca
aacgttceccect
cgctttcatce
cagtgcgecct
gtcaggtgaa
cacatggggg

daaaaaaaaa

atgttttgte
taccaacttc
ggagaaattg
cgaaggggtt
gacttttgeca
acacccataa
atcttgatat
tccaccaace
agcctcacag
cgatacattce
gegtcetggta
ctagtacctg
gttaacctcg
tccgatgggg
gtcccagege
ttttccecta
ctgecttgecaa
cagcgggaag
gattcgegtg
tggccgegat
tcaaacttaa

aaaa
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cggtatgtac
atcecgtgetg
atcgtggacg
ggcaaagctg
aaagctcaac
acgatcccac
tgatatacge
ttctgaattg
gtgtcgecatt
agtcatggaa
tggccceetge
accgagcata
ggcttcggag
tcaagtatgg
aaaggccagce
cagcaatcta
gctgctgaag
tcgatccaga
gtcagtttce
acttctacat
tgacgtgtgg

ttaggcagga

atgatgtgta gggtattccc cctacataca cgacactctt agtgtttgtg taccttggag

gcgtgggtac agceccectgece caccctttgg tecectgttet ageccgacag gtacccttet

ctctcgggge gagcgcgecg cctgcectgete cecttgeggeg ggaaggacct cccgagtatt

13680

13740

13800

13860

13920

13980

14040

14100

14160

14220

14280

14340

14400

14460

14520

14580

14640

14700

14760

14820

14880

14940

14984

SEQ ID NO:48 with deletion encoding ORF4 protein with deletion of
wherein insert coding for SEQ ID NO:55 is

60

120

180



tcecggagage
ggtgcatgtg
ggtgtctcag
ttggcttgtt
aggtggaatg
tgacctccgg
gtgacggttg
attggtatcce
tgtccgacca
gggcttgtcg
aaaaatttgt
cggaatccga
aggtccttgt
ctgagtccce
gggacccgge
aagtgctcag
tgcctggcaa
ctgatggtce
ccctgaatga
acacagagcc
ccggcaaacg
tcaaggttge
ggtcttgtgg
cgtcccectet
ctcaggccat
acgccaaata
tggctcctcg
cgtcgectta
atagactgcce
cccaggagtt

tctctagtcet

acctgettta
caccccgget
tgcacggtct
tcacaagecct
ttctccatct
caatcacaac
cttaacccct
gattacgggg
accgttcecect
gcagcegtte
aatttttatg
tgactccacg
tcggagettt
tgataacggt
tgtatccgaa
tcgegaggeg
gtacatccag
cattcacgtt
tgatgtcacc
taccacacac
ggcccgtgge
ccgaccgact
ttggcatgcee
gcctcggtac
tcaatgtttg
cctcataaaa
ctecectetet
cccggaggac
ttcagactgt
ctggactctt

gtataaattg

cgggatctcce
gceegggtat
cttctctete
aaagacaagc
gggtgttgcet
ttcecttcaac
agacacctcc
cctgtgectg
ggtgccactc
tgtcegtteg
gattcctect
gctttggaag
cccgcecececate
tttteccttceca
ggcaagtgtt
catctggcecta
cgcagacttc
gaagcattgt
ccgggatteg
cggatctttce
aagcgtgeeg
tccaccagtg
cttgccgeca
aacaggccgg
caactacctg
ctcaacggag
cgtgagtgcg
gggttgecta
gtttgtgatg
gacaaaatgt

ttgttagaga
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gccctttaac
tttggaacgce
cagaacttca
tccattggaa
ggctgtcaac
gactcgtgaa
gtgaactcca
ggatggctgt
atgtgttaac
aagaggccca
ccgacggteg
ttetgeegee
accttgtcga
gcacgtcaca
ggctttectg
ccgectatgg
aagttcacgg
cttgccecca
ttcgectaat
gttttggagt
ccaaaagtga
gaatcgtcac
tactgaaccg
aggacgattg
ccgecatage
ttcattggga
ttgttggcgt
aacgtgcact
gtattattga
tgacttccece

tcttgeegea

catgtctggg
cggccaagte
ggacacggac
agttcccecatt
catttttcct
ggttgctgat
agtttacgag
gtacgcgaac
aaattcccct
ttctagecata
atctcgcatg
cgagctagaa
ccttgecegat
tcettgegge
ctttttgage
ttaccaaacc
tctecgtget
gtecttggatce
gtctettege
gcacaagtgg
gaaagactcg
ctactcccca
gatgattaat
ggcttctgat
tcggaaccge
ggtagaggtg
ctgctctgaa
tgaggcectyg
ctteettgee
gtcaccggag

gaaatgcgga
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atgttctccce
tattgcacac
ctcggtgecag
ggtatceccece
ttagcgegea
gtattgtacc
cgtggttgeca
tccatgcacg
ttgcctcaac
tacaggtggg
atgtggactc
caccaggtca
tgggagctca
taccttgtte
cagtcageceg
aagtggggtg
gtggtcgacc
aggcacttga
attgtgccga
tatggtgccg
gcttccacce
cctgeggacyg
aatgacttca
ggtgaccttg
gcectgececta
aggcctggaa
ggctgtgteg
gcgtcectgett
aatccacctc
cagtccggcet

tccacagaag

240

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

1920

1980

2040



gggaattcat
tggccctect
agtgcttcce
accctggege
ctgaagaagc
ttagcgagca
ggccaacctt
ctggcattgg
gtcttgttga
acgtgcagac
ccgegtcectga
gtgttttete
tcgtcgatga
cgaacgagac
tctececgegea
agagtcgggt
ccaccaagaa
cctcgeagtt
aagacacacc
aactggtggc
cggtgcttga
ctgacaagcce
aaagttttat
gggtttttga
gctctatgge
gccgttcectta
ggtgtgttcg
ctccaccecga
ttttggctct
cgggcctett

ttetectacg

aagggcgttg

ctatactgtt
tgcaaaaatt
cacggatgtt
tgctgttgte
tcaagcgaga
acaggtgcag
aaccgctacg
tgcccagecce
gcgetgtgge
ctcggaccag
cceceggttgg
tgatggcgag
ccggacaaaa
gctctectggg
agctttaatce
atatgaacaa
gtggctcgac
ccaagctggt
gccteetgtt
gcagtgggat
ccaggccgte
accccatteg
gctctececgge
ggttctctce
tccaggtgat
cccaatactc
tttgggtgtt
cccagteggt
tgagcagcgc
atgcgtcecatt
tatatgcatg

tcacaagtgt

gagaggatgt
aaggtcccat
ccagtcaact
ctatgtccat
aaccgtaagg
gtggttgagg
gcgacccectg
gctaccgttce
acggagtcga
cctttagacce
atccacggta
teggeccecette
gaagctccgg
tctgacccct
gaccgaggtyg
tgccttcaag
aaaatgtggg
cacattcttg
cccaggaaga
aggaaatcga
cctetgecta
caaaaccctt
acccgttteg
catctcccag
tggctgtttyg
ggatgccttc
tttggttett
tcttettgtyg
caactttggg
cttggcaagt

ctcgcagatt

tggggaaagt
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tgaaggattg
cctcaaaggce
ctgagttaat
cggatgcaaa
tccttcaccee
gtgatcagga
ttagagggcc
aagaactcat
acggcagcag
tgtcectgge
ggcgtgagec
agttcggaga
tggttgacge
ttgaattcgc
gtecegettge
cttgtgaacc
acagggtgga
agtccctcaa
accgagctgg
gtgtgacacc
tggacatcca
ctagtcaagt
cggggtccgt
cttttatget
caggtgctgt
ccttattggg
ggatggettt
accacgattc
aacctgtgecg
tactcggtgg
tggcaatttc

gtataaggac

tccgagetee
cccatcegtg
atcttgggaa
agaatctaag
tgtggtecectt
tatgccactg
ggtaccggac
tctggcgagg
ttcatttetg
cgegtggect
tgtctttgtg
gctttecgaa
cccecategat
caaattcagg
cgatgttcat
tggtagtcgt
catgaaaact
attcctcccet
tgacagtgcce
ccccacaaaa
gcaaggagat
agatgtgggt
tagtcagcgc
cacactttte
tctacttgcet
tgtcttttcet
tgctgtattt
gccggagtgt
cagccttgtg
gtcacgttgt
tcttatttat

ggctcctgeca
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aaacaggcca
actctgaacg
gagcccaaag
gaaacagccc
accgaggaac
gatttgactt
aatttgagct
cctgecaccee
gatttgectg
gtaagggcta
aagcctcgag
gccagttetg
ttgacaactt
cgcccegegtt
gcaaagataa
gcgaccccag
tggcgctgceca
gacatgattc
ggcctgaage
ccggttggac
gccatcteceg
ggaggttgga
cttacgacat
tcgccacggyg
ctecectgetet
ggttctgtgce
ttattctcga
catgctgage
gtcgggccat
ctctggtttg
gtggtgtcce

gaagtggccc

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

3900

3960



ttaatgtgtt
tccaagegee
gtggtgagag
aaaagaagat
aatgcctgaa
tcegtgtgte
actgcagggt
cagcacaact
actctgtcece
ctgtgtggac
gtcgagggac
gagttgtgtg
cageccgttge
tgggcgettt
tttgtgectta
ggtgggtaac
taccagctge
tcacccaggt
gtggtgcage
ccgcetttgac
gtgctttcag
gttctggagg
tgaatggtaa
ctaatggtga
agatcgctaa
gcatcatggg
tcatttcaga
gtecttgtgac
tttctagaca

tcatcecctga

tgatggaagg

tccttttteg
aaaaggagtt
ccctattecat
atccgeccag
agttttgcag
tgagattccce
tgtggtagat
ggtccttggt
caccaaaaca
tecttgttcat
ctctgaccceg
ttcectetega
ccatctttee
agcccaccge
cgecetggece
ccttcatccet
cggcegttete
tgccggaatt
tgctgtagceca
tggacggact
aactcaaaag
agttttcacc
cacagccagg
ttatgecctgg
ggggtatcge
ggaaggattc
agctggtgac
aacccctgaa
ttttgcaggt
tgtgacaact

tggcctctceca

cgcgecaccece
gacccecegtge
caatcacacc
acggtgattg
gcaggagggg
ttecteggecce
tcggacactt
cggggcaact
actggtgggg
ttcatccteg
tggtgttcga
ctctgegtgt
ggtagagagg
ttggctctta
atgagctcect
ctcactatgce
tcgetgggaa
atcacacctt
acggctccag
ttgatcttca
ccctgectta
attgatggca
gtcactggtg
tccecatgetg
ggtcgtgect
gccttetgtt
cttattggag
ggggagacct
ccaagcgtcce
attccgagtg

actgtccagce
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gctcatctet
acttggcgac
aaaaaccgat
ctgtccegta
ctattgtgga
cattttttce
ttgtggetge
ttgccaagcet
cctcatacac
gecetttggtt
accctttttc
ctgecgacgg
tggggatttt
aggcagacat
ggttaatttg
tttgggtgca
taaccggtct
atgacatcca
aaggtactta
caccatctgce
acaccgtgaa
gaagagtcat
attcctacaa
atgactggca
actggcaaac
tcactaactg
tccataccgg
gctccatcaa
ctcttgggga
acttggcatc

ttttgtgegt

tgtgteccettg
aggctggcgce
agcttatgee
tgatcctagt
ccagcctacg
gaaggtccca
ggtccgetge
aaatcagacc
ccttgecegtg
aacgtcacct
gtatcctact
agttaccctg
tattttggtyg
gtcaatggtc
cttetttecet
ctcatttttg
tctttgggceca
ccagtatacc
catggcggece
agtcggatce
tgtcgtagge
cgtcactgee
ccgecatgeac
aggcgttgec
gtcaaccgga
tggcgactca
ttcaaacaaa
ggaaactagg
cattaagttg
gctccttget

ctttttectt
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tgtgatecggt
gggtgctggt
aacttggatg
caggccatta
cccgaggteg
gtcaacccag
ggttattcga
cccctcagga
gcccaggtat
caagtgtgtg
tatggccecceg
ccattgttct
cttgectect
tttttggegt
atgctcttga
gtgttttgee
gttggcegtt
tcecggaccac
gttcggagag
cttcttgaag
tcttecettyg
acccatgtgt
acgttcaata
cctatggtta
gtcgaacctg
gggtcacctg
ctcggttctg
ctctetgace
agcccagcca
tctgtceeceg

ctctggcgea
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tgatgggcca
tcccagecagt
cccectggte
ggttgtccct
cttttgectgg
ggttcecttge
gcgtaatttt
gtttctcaag
cgcagtccetg
aagctgacct
acatgaaaaa
agctggecte
tcgetgagac
acccccatgg
aagaaacacg
ccgtggatac
cgcgccatcg
ccetceggett
gcgacacctt
caaccgacta
atccaaagtc
atctggtcaa
gactgtccct
aagtggagaa
taaactgcta
aacggcggta
aaaagtcacc
gaacttatgt
cctcaaaccc
gggcgtgaac
gtccaagcaa

cccctacaag

tgcctggaca
cttggtcega
ggcacaagtg
ggcgttctac
tggatggccect
tgtgactagt
gtggttattc
cgctttette
tggcatgaat
tgattttttg
tgcagectgge
cttggttecag
ggccactccg
atccatcctce
atgcctgggt
cttgaccggt
cagcgaggac
ccacaaaatc
ttacacggat
tagagacagg
cgaagcccect
aggtaaggag
tgagcaagct
actaaagcge
gccgecageg
aaaatcgtaa
tccgaggtgg
tceggtgtceg
ggacttgaca
ggttctattt
ataatccaag

ctttatcctg

gctgtgttcet
ttgatgatta
gcattcggag
gaactgtccc
tatgtcccca
aaataccgat
ctacggtatt
aacgaatccc
tccagtttaa
caatacatcg
gttgacaaga
tcacttgaca
gacattaatg
ggttccaaat
atcccacttc
gacgacctca
aatggtaaag
gattcccgat
gattatgaag
gttggcactg
gtcctagttce
cttgctggga
atcattagtc
gcttgaccceg
aataccacag
aggtgaagaa
tcttgatgag
caacacccgg
gggattttga
catgtgaagt

tcagggggga
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cccattgttg cegtaggett ctttttgetg

cttttgeact
gactcctcac
gtgtcgttgg
aagccctcete
ccatcatcat
gcctccacaa
ttgctgaggg
tgacagcetge
cgaacttcaa
aggcggegta
tgaaaggagt
caggggacgt
tggggggtga
tcagtgtctg
agacgccaac
aagttgagag
tttactgcaa
acactcaaga
gtgtacagac
ttgtaatcgg
ccaaacctga
tgggccaaac
aactccaagg
ctgtggeege
cagaactttc
atcaactgag
gcctcaccca
cattcaacca
aactgcaccc
caggcgcggg

ccccgagcegg

ctttgtactt
ggcggectete
cctggccaca
gacatactgce
cggtgggcte
catgctggtt
taatcttagg
tttggettge
gtgctttgtg
tgctagagcet
attggccaag
gattgttctg
aaggaaaact
cactgtcgtg
cccacttttt
aatgaaaaaa
aatttgggac
ccatgetttt
cgccccccaa
tggcattacg
caactgcectt
ttgtgacctt
tctgaccact
ggcggcctag
accttaggct
caggggcacyg
ccgteccttg
gggcatgggg
acaaaggtag
gacgceccecta

cgtaaaggtc
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aatgaaattc
gcatgggcca
aaccgcaaca
gaaatcggga
ttecetgecea
catgcccteg
ggtgatggga
aaaggcgtgt
aagttgtcge
tcegettcaa
ctgecgtcagg
ctcgaggett
cttgggcaac
gtgtctgtgce
tccaacacge
gaaaatggcc
cactgtgtat
aagtctaacg
caggacaggt
cagggattcg
tataacaggce
gaagctgcca
acagctaccg
gaacaggcectt
ttgtaactga
ctttagacct
ctgtegtgge
ttgacgttct
ccgggaatat
aactagagtt
acctccaact

gccttgtcaa
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cactaggttt
ggcttgttge
cactcttcaa
ccttgattca
tgcagaggac
acgcctagtg
atcaacctac
ggatgtccag
gcagactgtg
catcctaggt
ccaggcegtte
ggaattgcat
cagcacccce
tgaagagtac
tggcgettte
caccgtctac
tcatgaaatt
ccagcccatg
caactaccat
gaaaactgtc
gttagtccce
cgcctcagag
ccatgaccce
cggttaccgt
taatgaaggg
cgcctgtgga
tctgagctgt
ggctggcaaa
cattatcatg
tcgaggtctt

agactaccaa

ggagatttac
ctgcatccca
catggtttcg
cgecectgaca
ctccaaaaat
cgcaggttca
cctgccaaga
agcatacctg
acaccttgeca
accaacaact
atgaagaagg
tgcactgtcg
gccattgtga
ttgecctaget
acaaaacgcg
tcactgataa
ggtctcaagt
ttagtgtatt
tggtgggtcg
ataactgata
aatcgcgacce
tattatgegt
gagtggtatg
tttccaggcce
aagaaatgcc
cttgatttgt
ggccaccatg
tccececttg
aaggtggaca
gttgcagtca

gtggtgeccte

cttacaaaac
atggggtcct
agctttatgt
ccccttttat
atgacctatc
tctttagecca
actccatggce
aaattgatga
ccctcaaaaa
tcatagcecctt
cctggaagtc
ccggcagatg
ggtggtttgt
acgtgctcaa
gtggcctgtce
tttacgeccca
tccttgagga
ctgatgacct
agcatcttga
aacccagttt
gtattctggce
ccgetgeege
aggatcttat
cggcattttt
gtcactgecgg
gtttgttcca
ccggttcaaa
acgcetgtget
acaaaacaac
aaagaggtat

ttttgecegac
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tcceccaagac
cgtgtctgat
ccccactgta
gtgtactaaa
cactcaaggg
tgttggtaag
aggggtcaat
aatgtgecgec
acagtactgt
ggctcacagg
cccaattgec
ccttgagget
tgccaaccte
ctgttgecat
gtccggggac
gcacatggtg
acagctcaaa
cgtettgtat
cctgatgttg
tcteggetge
tgctcttgea
aattctgatg
ctgcggeatce
catgtccatg
catctgegac
ttcacacttt
ggaatgttcg
gaaacaaatc
gacccttgac
tgcaggtaat

ttgcaaagac

accaagtccg
ggcaaatcca
ccttatagtg
catggcactt
tttgtcttge
gcgccaccac
ggccagaggt
cgtgecgtca
tccaaaccta
tcagcactca
ttggggaaaa
gacctggett
ctgtatgaac
gaccttgtgg
cccgtcacca
ctttcggect
tttgaggacc
gcggaaagac
ggctttaaaa
agaattgaag
tatcatatga
gattcgtgtg
gcccggtgtg
tgggagaagc
gccaaagccyg
catcaacact
cagtgtcagt
ccgtacaaac
ccgggaagat
gaggttgatc

ataaacatgg
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caattcatge
cgctgggtac
tcatggaata
ccaaggctge
ctggggtect
tgttecttee
tcccaacaaa
aggaaaattg
aaactagaac
gtggtgtcac
acaagtttaa
cctgegateg
ttgcaggatg
caacgcagga
gtgtgtccaa
tgaagatggg
ttcttgaaat
ccacttttce
cggacccaaa
caggacggca
aggcgcagaa
cttgcattga
ctcgecagga
tgaaaagtca
actatgcgtc
gcccagtcac
cacctgtcgg
ctcctegtac
atcagtccceg

tttctgatgg

tgaaggtggce
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ttgcaacgta
gctactgaac
tgacatagtc
ttttccacca
tggccgagtyg
gctttceccaaa
tgattcctat
atttggeect
ggccaggaac
accgtaccac
cttcgacatt
tgtageccatce
ggagtttttce
tgagctggtt
aggttcacce
ggccagtcta
cttttcceeg
agtggtcacc
aattgatgce
ttttcttgge
tcaggecctg
tctecgacgeg
caaaggcact
gcctaaagac
gtgcactcte
atcaaaatgc
cgccacagcece
gttcattcag
agccaatcge
tgattacggt
gaagattttg

ggcaattctc

ctactcagca
caagtccagg
agtgctctta
cctgccaggt
tcatatctceg
acaccccttg
tgttatgtgt
aacatctgtg
accagagtgg
aaagatcgta
gtgacattgce
actcgggcaa
aacttaaccc
gttttgaatg
cgatttcgag
gaagggagct
gacagcccag
caccagaata
cgctacagca
actcctggtg
ccagaaacac
gctgaggaag
acgatcgggg
tectgttgetg
accgatgtgt
tggaaactta
tatttccagt
ctacccaagg
aaggttgtgc
gctcaggtca
gggttgcagce

gcacgccgta

agtttatagt
acgatgatgt
aagtttgcag
ccgggeegtg
atgaggcagg
tgtgtttggg
tcgatcagat
cagccatcca
ttttecaccac
ccggctetge
atctaccatc
gacatgggtt
ccgagcgeac
tggataatgc
tatcggaccc
gcatgccact
cttttgcacc
atcgagcgtg
agccaatggt
tggtgtcata
tcgtttcaac
aggcagcgag
ggtgtcacca
tggttggggt
acctcececga
aactggattt
tggaagggct
atgccgttgt
gaaccacaga
ttttgacaac
ctttcagacg

tgaatgacgg
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agggccgcca
catttacaca
gtattccatc
ggttaggctc
atattgcaat
tgaccttcag
gcctcagaag
gcettgttac
ceggectgtg
aataactata
gccaaagtcce
gttcatttat
tgattgtaac
ggtcacaact
gaggtgcaag
accacaagta
cctgccaaaa
gcectgatcga
cggtgcaggg
ctatctcaca
aggacgtata
agaacttccc
cattacatcg
gagttcgcecce
actccgacca
cagggatgtt
gacatggtca
gtacatcgat
ctggcgggec
ageccetggtte
aacatttggce

caaagattac

ggttccggaa
cctactcatce
ccaggagcct
atcgccageg
catctagaca
caacttcacc
cagctgacca
agggagaaac
gcctttggte
gattcatccce
ctaaacaaat
gaccctcatg
cttgegttca
gtagcgaagg
tctctcettag
gcacataacc
gagctggcgce
cttgtcgeta
tatgtggtcg
ttatacatcg
gccacagatt
cacgcattta
aaatacctac
ggtagggctyg
tatttgcaac
cgactgatgg
gcgetgeceyg
ccgtgtatag
gacctggcag
gaggaccttg
tttgagaaca

actgactata
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aaaccacctg
agacaatgtt
caggactccce
gacatgtcce
ttctaaggcet
cggteggett
ccatttatag
ttgaatccaa
aggtcctgac
agggggcgac
cccgageact
accaactcca
gccgtgggga
ccctagagac
ccgettgtte
tggggtttta
cacattggcc
gtatgecgccece
ggccatccat
ggggcgagcc
gtcgggaata
ttggcgatgt
ctaggtccct
ctaaagecgt
cggagacggc
tctggaaagg
attatgctag
ggccggcaac
tgacaccgta
ggccgcagtyg
ctgaagattg

attggcattg

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520



tgtacgagaa
ccttggeact
gtgaacgcgg
tgccttcact
tgggttcact
tcteegtteg
tacccaactg
ggcatatgcg
tggaacattc
tgtcaaggct
gcegettect
tggagtacaa
ccaagttgac
tggcttegte
tttttggttt
atgtaagcca
gtggtgcaaa
cattcegtce
gteccttttce
cgtetttgtg
catatctgce
cgggggcaat
caacatctca
gatattaaga
ttccaatctce
tgtcgtgaag
tcgtatttgt
atgagcgaga
gttaatttca
attgatcaca

attgcttgtt

cgcccacacyg
gaactgcaag
agtgatgcaa
gagttcecttg
gttgcaggcet
cgctetgeca
cagaccggat
agtctcccac
gggtcaagcg
tgacgtagtc
tagctcacga
cactactttg
cgattttagg
tgttaccttg
ccattggecce
tgccctacca
atagggcacg
gggtacgaca
tacgcggece
gataagcgac
agacacaaca
tggtttcatt
tggtttctga
ccaacacgac
ccggtagete
ccgtcecggeat
acaacgcgga
aaggcttcaa
cagattatgt
ttcggttact

tgcttgccat

caatttacgg
tagagctggg
tgggtttact
ttagtgtggt
ggttattggt
ttcactcttce
gtcccacaat
ctaattgacg
gcctggaage
actcatttcce
ctcgcgatge
gaccgegttg
caatggctta
ttcacagtgce
acggcaacac
gtcaagctgce
acaggtgtga
acctcaaact
aattccatcc
accagttcat
tcteegegte
tggaatggcect
ggcgttegece
cgcggetgec
ccatttacag
tccecagtac
cttgctgatg
agtcatcttt
ggcccatgtyg
acacttcttg

tcttttggeg
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gcgegeccegt
cagaccccgyg
gtggagtaaa
tgacattgtc
cttecttctce
cgaactatcg
tcgcagttaa
aaatggtctc
aggttgttag
aacacctggce
tgaaaaacct
agctcatcett
tcagcgtgca
tttggcttceg
atcattcgaa
ccaacaaaga
ggaacgtgac
tgagggttat
ggagctgttc
ttgcgececgag
gtatgcggtg
gcgaccattc
tgcaageccct
ggtttcatgg
ttgatttata
atcacgataa
ctttccgegt
gggaatattt
acccaacaca
acaccgtcta

gtatgaaatg

gaccatacgt
ctgcctcectg
atcagtcagt
atctttcteg
agagtggttt
aaggtcctat
gcacccgttyg
tcgecgeatt
tgaagccact
cgcagtggag
tgcegttgge
tcccacacca
cgcttccate
aattccagcet
ctaactatca
ctcgagcectg
catgatgagt
tatgecttgge
ggaataggaa
catgatggac
tattaccatc
tttteccteet
gcttcetegac
tccttcagaa
acttaacggg
cggctaatgt
gccttttcta
ctggcgttgt
ctcagcagca
cgatgaggtg

ttcttgecaag
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atcattttge
agcaagtgcc
tgttcgtgga
ccatattgtt
gctccgegtt
gagggcttge
ggtatacttt
taccggacca
ctcacaaaac
gctgattett
aatgtgagcce
ggtacgaggc
ttctectetyg
ctacgctatg
attacactat
gccgtaacgt
tgtcaatgtce
tggetttttt
acgtgtcgeg
aaaattcaac
atcaaataga
ggctggtget
gcatctatca
catcaattgt
ctcatcccaa
gaccgatgaa
cgcctcggaa
ttececgettgt
ccatttggta
ggctacaacc

ttggggcatt

11580

11640

11700

11760
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11880
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13140

13200
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tcttgactce
cctttgtega
gcgagctgaa
tgctttacce
ttgatgcgcet
ttagcagcat
ctaaaaattg
accggggaag
aagtcggtgg
ctttgacgag
cgccgcacaa
ccttaaggtg
ttcctttact
cactctgggg
gttcatcact
ccatcacgta
cgctgtgaga
cctegtgetg
ccggtaagaa
cagtcaatca
ggggaggaca
atgacattcg
cggctttcaa
aggttgagtt
ccgccagtca
cctctaagtc

accatgtgac

tcactcttge
tggcaacgac
tgggaccgaa
agttgccact
cggtctegge
gtacggegtt
catggcttge
aatccatcga
tgaccttgte
gacttcgget
aaactcgtge
tcacgeggee
tttgggtaca
gctgtagtcg
tccagatgceca
gaaagtgctg
aagcccggac
ggcggcaaac
ccagagccag
actgtgccag
ggccaaaaag
gcaccatctce
tcaaggcgca
catgctgecg
gggtgcaaat
acctattcaa

cgaaattaaa

ttctggtgge
gacagctcga
tggttgteeg
catatcattt
gctgtgteceg
tgcgecetteg
cgctatgecce
tggaagtctt
aacattaagc
gagcaatggg
tggcctttag
gactcctggg
tgacatatgt
cccttttgtg
gattgtgttg
caggccteca
taacatcagt
gagctgttaa
aagaaaagaa
ttgctgggta
aagaagcctg
acccaggccyg
ggaactgcgt
gttgctcata
taatttgaca
ttagggcgat

aaaaaaaaaa

Page 92 of 92

tttttttget
catcccaata
gtcattttga
cactgggttt
ccacaggatt
cggegttegt
gcacccggtt
caatagtggt
atgttgtccet
aagcctagac
catcacatat
getgttgecac
gcattttcaa
gggtgtttac
cctaggecgg
ttcaatccca
gaacggcact
acgaggagtg
gaaatgcagce
caatgataaa
agaagccaca
aacgttccect
cgctttcatc
cagtgcgect
gtcaggtgaa
cacatggggg

aaaaaaaaaa

gtgtaccgge
catatataat
ttgggcagtce
tctcacaaca
cattggcgag
atgttttgte
taccaacttc
ggagaaattg
cgaaggggtt
gacttttgca
acacccataa
atcttgatat
tccaccaacc
agcctcacag
cgatacattc
gcgtcectggta
ctagtacctg
gttaacctcg
tccgatgggg
gtcccagecgce
ttttccecta
ctgcttgeaa
cagcgggaag
gattcgegtyg
tggccgegat
tcaaacttaa

aaaa
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ttgtcttggt
ttgacgatat
gaaacctttg
agccatttce
cggtatgtac
atccgtgetg
atcgtggacg
ggcaaagctg
aaagctcaac
acgatcccac
tgatatacgce
ttctgaattg
gtgtcgecatt
agtcatggaa
tggccecetge
accgagcata
ggcttcggag
tcaagtatgg
aaaggccagc
cagcaatcta
gctgetgaag
tcgatccaga
gtcagtttcc
acttctacat
tgacgtgtgg

ttaggcagga
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P ATENTIKTRAYV

1. Porcin reproduktivt og respiratorisk syndrom(PRRS)-virus af genotype |, hvis genom kodes for af et nu-
kleinsyremolekyle omfattende en sekvens udvalgt fra gruppen bestaende af: SEQ ID NO: 49, 56, 57 og 58.

2. Virus ifglge krav 1, hvor nukleinsyren omfatter sekvensen ifglge SEQ ID NO: 49.

3. Virus ifglge krav 1, hvor nukleinsyren omfatter sekvensen ifglge SEQ ID NO: 56.

4. Virus ifglge krav 1, hvor nukleinsyren omfatter sekvensen ifglge SEQ ID NO: 57.

5. Virus ifglge krav 1, hvor nukleinsyren omfatter sekvensen ifglge SEQ ID NO: 58.

6. Vaccine omfattende virussen ifglge et hvilket som helst af kravene 1 til 5, eventuelt yderligere omfat-
tende en farmaceutisk acceptabel excipiens, fortrinsvis udvalgt fra gruppen bestdende af: et oplgsningsmiddel, et
dispergeringsmedium, en adjuvans, et stabiliseringsmiddel, et fortyndingsmiddel, et konserveringsmiddel, et
antibakterielt middel, et antisvampemiddel, et isotonisk middel og et adsorptionssinkende middel.

7. Vaccine fglge krav 6, hvor vaccinen omfatter 10* til 10° partikler af virussen per dosis.

8. Vaccine ifglge et hvilket som helst af kravene 6 til 7 til anvendelse i en fremgangsmade til behandling
og/eller forebyggelse af PRRS hos svin.

9. Vaccine til anvendelse ifglge krav 8, hvor vaccinen indgives ad intranasal, intramuskuleer, oral eller in-
trauterin ve;j.

10. Vaccine til anvendelse ifglge et hvilket som helst af kravene 8 til 9, hvor indgiften fremkalder en be-
skyttende immunreaktion mod PRRS hos svinet, som mindsker og/eller forebygger PRRS-symptomer.

11. Vaccine til anvendelse ifglge et hvilket som helst af kravene 8 til 10, hvor nukleinsyren omfatter se-
kvensen ifglge SEQ ID NO: 56 eller SEQ ID NO: 58.

12. Virus ifglge et hvilket som helst af kravene 1 til 5 til anvendelse som en pavisningsmarkegr til skelnen
mellem inficerede og vaccinerede dyr (DIVA).

13. Nukleinsyremolekyle, som koder for virussen ifglge et hvilket som helst af kravene 1 til 5.

14. Nukleinsyremolekyle ifglge krav 13, hvor molekylet er et DNA-molekyle.

15. DNA-konstrukt omfattende DNA-molekylet ifglge krav 14.

16. RNA-transkript af DNA-konstruktet ifglge krav 15.

17. Celle omfattende DNA-konstruktet ifglge krav 15 eller RNA-transkriptet ifglge krav 16.

18. Sammensatning omfattende et nukleinsyremolekyle ifglge et hvilket som helst af kravene 13 eller 14

opsleemmet i en passende mangde af et farmaceutisk acceptabelt fortyndingsmiddel eller excipiens.
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Figure 3
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Figure 4
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Figure 5
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Figure 6
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Figure 7
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SEKVENSLISTE

Sekvenslisten er udeladt af skriftet og kan hentes fra det Europeaeiske Patent Register.

The Sequence Listing was omitted from the document and can be downloaded from the European
Patent Register.
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