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Title: Biological control of plant viruses

FIELD OF THE INVENTION
The present disclosure provides new attenuated Pepino mosaic viruses useful in the control of plant
disease. Compositions for biological control of plant disease are also provided as well as methods

for the induction of cross-protection and increased resistance against Pepino mosaic virus in plants.

BACKGROUND OF THE INVENTION
The present invention concerns the field of biological control in agriculture and horticulture, in

particular, the control of plant pathogens.

Tomato is susceptible to various viral diseases, and one of the causal agents, Pepino mosaic virus
(PepMV), has recently become a major limiting factor with regard to tomato production. PepMV
belongs to the Potexvirus genus of the Alphaflexiviridae family. PepMV has rapidly spread
throughout commercial tomato cropping and is currently found throughout Europe and North-
America (Jorda et al., 2001; Cotillon et al., 2002; Verhoeven et al., 2003; Ling et al., 2008). The
RNA genome of PepMV encompasses approximately 6.4 kb and contains five open reading frames
that encode a RNA-dependent polymerase (RdRp), a triple gene block (TGB), a coat protein (CP),
and two short untranslated sequences flanking the coding regions (Aguilar et al., 2002; Cotillon et
al., 2002). Isolates of PepMV group into four separate strains (genotypes) based on sequence
similarity, namely the Peruvian (LP)-strain to which the original PepMYV isolate belongs, the
European (EU)-strain that was found in Europe in 1999 (Van der Vlugt et al., 2000), the CH2-
strain that was discovered in infected tomato seeds in Chile, and the US1-strain that was discovered
in diseased tomato plants in the USA (Ling, 2007). Symptom severity varies between different
isolates of PepMV (Van der Vlugt et al., 2000) and differences in severity do not necessarily
coincide with differences in genotype (Hanssen et al., 2008).

PepMYV induces a wide range of symptoms on tomato (Van der Vlugt et al., 2000; Jorda et al.,
2001), such as mosaic, leaf distortion, nettle-like heads, single yellow spots, interveinal chlorosis
and fruit discoloration. Tomato plants display symptoms shortly after infection with PepMYV and, in
general, subsequently recover (Van der Vlugt & Stijger, 2008). Symptoms may, however, return
later during the growing season. Expression of symptoms may also depend on environmental
conditions, such as temperature and light intensity (Jorda et al., 2001; Van der Vlugt & Stijger,
2008). PepMYV is sometimes suggested to cause yield losses in tomato, but the highest economic

losses are attributed to symptoms that affect the commercial value of tomato fruits, such as



10

15

20

25

30

CA 03000945 2018-04-04

WO 2017/061859 PCT/NL2016/050684

2

flaming, marbling, blotchy ripening and fruit size reduction (Soler et al., 2000; Spence et al.,

2006).

PepMV is transmitted efficiently by contaminated hands, clothing or tools (Van der Vlugt &
Stijger, 2008). Direct contact between healthy and infected plants during routine crop handling also
suffices to spread PepMYV infection. The incidence of PepMYV on tomato is very high in some
tomato cultivation areas, where the virus may affect up to 90% of the greenhouses (Soler-

Aleixandre et al., 2005). To stay free of virus is challenging under such circumstances.

There exists a need in the art to protect plants from PepMYV infection and to prevent or reduce plant

diseases associated with PepMYV infection.

SUMMARY OF THE INVENTION

In one aspect, the disclosure provides an attenuated Pepino mosaic virus comprising a nucleic acid
molecule comprising a nucleic acid sequence, wherein the nucleotide at the position corresponding
to 2605 of SEQ ID NO:1 is G, the nucleotide at the position corresponding to 3156 of SEQ ID
NO:1 is T, and/or the nucleotide at the position corresponding to 3422 SEQ ID NO: 1 is G.
Preferably, the nucleic acid sequence is at least 80% identical to SEQ ID NO: 1.

In one aspect, the disclosure provides an attenuated Pepino mosaic virus comprising a nucleic acid
molecule comprising a nucleic acid sequence encoding arginine at the position according to 868 of
SEQ ID NO:2 and/or encodes phenylalanine at the position according to 1052 of SEQ ID NO:2.
Preferably, the nucleic acid sequence is at least 80% identical to SEQ ID NO: 1, SEQ ID NO: 3,
SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, or SEQ ID NO: 7. More preferably, the nucleic acid
sequence is at least 80% identical to SEQ ID NO: 1.

In one aspect, the disclosure provides an isolated nucleic acid molecule comprising a nucleic acid
sequence having at least 95% identity to a nucleic acid sequence selected from SEQ ID NO:1, SEQ
ID NO: 3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, or SEQ ID NO: 7, wherein the nucleic
acid sequence encodes arginine at the position according to 868 of SEQ ID NO:2 and/or encodes
phenylalanine at the position according to 1052 of SEQ ID NO:2. In preferred embodiments, the
isolated nucleic acid molecule encodes an amino acid sequence having at least 95% identity to any
one of the amino acid sequences depicted in Figure 6, wherein the nucleic acid sequence encodes
arginine at position 887 of Figure 6 and/or the nucleic acid sequence encodes phenylalanine at

position 1071 of Figure 6.
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In one aspect, the disclosure provides an RNA-dependent RNA polymerase wherein the
polymerase has an arginine at the position according to 868 of SEQ ID NO:2, a phenylalanine at
the position according to 1052 of SEQ ID NO:2, a phenylalanine at the position corresponding to
956 of SEQ ID NO:2, and/or an asparagine at the position corresponding to 1325 of SEQ ID NO:2.
Preferably said polymerase has an arginine at the position according to 868 of SEQ ID NO:2 and a
phenylalanine at the position according to 1052 of SEQ ID NO:2. Preferably said polymerase has a
phenylalanine at the position corresponding to 956 of SEQ ID NO:2 and an asparagine at the
position corresponding to 1325 of SEQ ID NO:2. Preferably said polymerase has an arginine at the
position according to 868 of SEQ ID NO:2 and a phenylalanine at the position corresponding to
956 of SEQ ID NO:2. In some embodiments the RNA-dependent RNA polymerases has at least
50%, at least 70%, at least 80%, or at least 90% identity to any one of the amino acid sequences
depicted in Figure 6. The invention also provides a nucleic acid molecule encoding a polymerase as

indicated in this paragraph.

In one aspect, the disclosure provides an attenuated Pepino mosaic virus comprising a nucleic acid
molecule comprising a nucleic acid sequence, wherein the nucleotide at the position corresponding
to 2675 of SEQ ID NO:8 is G, the nucleotide at the position corresponding to 3226 of SEQ ID
NO:8 is T, and/or the nucleotide at the position corresponding to 3492 SEQ ID NO: 8 is G.
Preferably, the nucleic acid sequence is at least 80% identical to SEQ ID NO: 8.

In one aspect, the disclosure provides an attenuated Pepino mosaic virus comprising a nucleic acid
molecule comprising a nucleic acid sequence encoding arginine at the position according to 886 of
SEQ ID NO:9 and/or encodes phenylalanine at the position according to 1070 of SEQ ID NO:9.
Preferably, the nucleic acid sequence is at least 80% identical to SEQ ID NO: 1, SEQ ID NO: 3,
SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, or SEQ ID NO: 7. More preferably, the nucleic acid
sequence has at least 95%, at least 99%, or 100% identity to. SEQ ID NO: 8.

In one aspect, the disclosure provides an RNA-dependent RNA polymerase having at least 50%, at
least 70%, at least 80%, least 90%, at least 99% or at least 100% identity to SEQ ID NO:9,
wherein the polymerase has an arginine at the position according to 886 of SEQ ID NO:9 and/or a
phenylalanine at the position according to 1070 of SEQ ID NO:9. Preferably said polymerase has
an arginine at the position according to 886 of SEQ ID NO: 9 and a phenylalanine at the position
according to 1070 of SEQ ID NO:9. Preferably said polymerase has a phenylalanine at the position
corresponding to 974 of SEQ ID NO:2 and an asparagine at the position corresponding to 1343 of
SEQ ID NO:2. Preferably said polymerase has an arginine at the position according to 886 of SEQ
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ID NO:2 and a phenylalanine at the position corresponding to 974 of SEQ ID NO:2. The invention

also provides a nucleic acid molecule encoding a polymerase as indicated in this paragraph.

In one aspect the disclosure provides a vector, preferably an expression vector, comprising a
nucleic acid molecule as disclosed herein. In one aspect the disclosure provides an isolated
polypeptide encoded by a nucleic acid molecule disclosed herein. In one aspect the disclosure
provides an antibody specific for the polypeptide encoded by a nucleic acid molecule as disclosed

herein.

In one aspect the disclosure provides a composition for biological control of plant disease
comprising an attenuated Pepino mosaic virus as disclosed herein, a nucleic acid molecule as

disclosed herein or a vector as disclosed herein; and an agriculturally acceptable carrier.

In one aspect the disclosure provides a method for identifying a pepino mosaic virus (PepMV)-
resistant plant, comprising

a) exposing a plant or plant part to an attenuated Pepino mosaic virus as disclosed herein, a nucleic
acid molecule as disclosed herein, a vector as disclosed herein, or the compositions as disclosed
herein;

b) exposing the plant or plant part to an infective dosage of PepMYV, and

c) identifying said plant as PepMV -resistant plant when, after said exposure,

disease-symptoms in said plant or plant part are reduced or delayed and/or PepMV accumulation in

said plant or plant parts is reduced or delayed in comparison to a control PepMYV infected plant.

In one aspect the disclosure provides a method for the detection of a pepino mosaic virus (PepMYV)
comprising providing a sample suspected of containing PepMV and detecting a PepMV virus as
disclosed herein, a nucleic acid molecule as disclosed herein or a vector as disclosed herein. The
method is useful among others to determine whether an application of the attenuated virus to a
plant has been successful. The method is also useful to determine the extent of infection of a
particular patch of crop. Particularly with a PepMYV as disclosed herein. The sample is typically
prepared from a plant or a part thereof that is susceptible to PepMV infection and/or replication. A
sample is suspected of containing PepMV when there is reason to believe that the PepMV is
present in the sample. A sample is also suspected of containing PepMV when the sample is from
plant of which it needs to be verified that it does or does not contain a PepMV of the invention.
Such a sample can be for instance from a plant in a greenhouse in the situation when in a nearby

greenhouse a PepMYV infection has been reported. It can also be from a plant with one or more
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symptoms that point towards a PepMV infection and one wants to confirm this. The invention also
provides method for the detection of PepMYV as described herein wherein the term “sample
suspected of containing PepMV” is replaced by the term “sample of a plant susceptible to PepMV

infection”.

In one aspect the disclosure provides a method for producing a pepino mosaic virus (PepMV)-
resistant plant, comprising

exposing a plant or plant part to an attenuated Pepino mosaic virus as disclosed herein, a nucleic
acid molecule as disclosed herein, a vector as disclosed herein, or the compositions as disclosed

herein.

In one aspect the disclosure provides a PepMV-resistant plant comprising an attenuated Pepino

mosaic virus as disclosed herein or a nucleic acid molecule as disclosed herein.

In one aspect the disclosure provides a method for controlling infection or disease in a plant
comprising applying an effective amount of an attenuated Pepino mosaic virus as disclosed herein,
a nucleic acid molecule as disclosed herein, a vector as disclosed herein, or the compositions as

disclosed herein to said plant.

In one aspect the disclosure provides an attenuated Pepino mosaic virus as disclosed herein, a
nucleic acid molecule as disclosed herein, a vector as disclosed herein, or the compositions as
disclosed herein for use in controlling infection or disease in a plant. In particular, the use is for

inducing resistance to PepMV.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1. Inoculation of tomato plants with CHD alone resulted in strong necrosis of the leaves
and stems, from 3 weeks after inoculation of CHD (Fig 1A). Inoculation of tomato plants with
VCA, followed by CHD, protected plants from necrosis (Fig 1B).

Figure 2. Thirty-nine days after inoculation of tomato plants with VC1 (Fig 2A) or VCA (Fig 2B).
Figure 3. Development of mild symptoms in infected plants; no treatment (Fig. 3A); VCA
treatment (Fig. 3B); VCI treatment (Fig. 3C).

Figure 4. Comparison of symptoms in plants grown under optimal conditions (top row) versus sub-
optimal conditions (bottom row); no treatment (Fig. 4A); VC1 treatment (Fig. 4B); VCA treatment
(Fig. 40).
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Figure 5. An alignment of the sequence of VCA with closely related sequences identified from
BLAST (Basic local alignment search tool) from NCBI. The sequence with the highest identity in
the BLAST search was “1906”, having 99.6% identity. The nomenclature listed in Figure 5
corresponds to the annotations of NCBI as follows: 1906: Pepino mosaic virus isolate 1906
replicase, triple gene block protein 1 (TGBp1), triple geneblock protein 2 (TGBp2), triple gene
block protein 3 (I'GBp3), and coat protein genes,complete cds.

DQO0O00985: Pepino mosaic virus isolate Ch2, complete genome.

FJ212288: Pepino mosaic virus, complete genome.

Pa: Pepino mosaic virus isolate PepMV-Pa,complete genome.

PK: Pepino mosaic virus isolate PepMV-PK, complete genome.

220606A1: Pepino mosaic virus isolate 220606A1.

VFB(C12-04: Pepino mosaic virus isolate VFBC12-04.

VFB(C12-08: Pepino mosaic virus isolate VFBC12-08.

P5: Pepino mosaic virus isolate PepMV-P5, complete genome.

PCHO6/104: Pepino mosaic virus isolate PCH 06/104 replicase, triple gene block protein 1
(TGBp1), triple gene block protein 2 (T'GBp2), triple gene block protein 3 (TGBp3), and coat
protein genes, complete cds

Figure 6. An alignment of the amino acid sequence of RNA-dependent RNA polymerase from
VCA and other PepMV viruses.

LE-2002, AJ438767, and Sp-13 are EU isolates. LP-2001 is an LP isolate. US1 is a US isolate.
Figure 7. Sequence listing

Figure 8. Sequence listing

DETAILED DESCRIPTION OF THE DISCLOSED EMBODIMENTS
Cross-protection is the phenomenon of protecting crops against virulent isolates of viruses by pre-
treatment with closely related attenuated isolates of the virus. In the 1970s, it was first applied
successfully against infection of tomato with Tobacco mosaic virus in several countries (Burgyén
& Géborjanyi, 1984). Attenuated isolates may be selected among naturally occurring or be
developed by the introduction of mutations into such isolates, for example using random
mutagenesis. A strategy in which attenuated isolates are applied to plants relies on the
identification of an isolate that has as little impact on total yield and fruit quality as possible, and

effectively protects against more virulent isolates at the same time.

While not wishing to be bound by theory, cross-protection may be due to RNA silencing activity

induced by the protective isolate (Ratcliff ef al., 1999; Valkonen et al., 2002). The role of post-
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transciptional gene silencing (PTGS) in cross-protection was demonstrated by the observation that
two viral constructs derived from different viruses, but sharing a common sequence, could suppress
cach other when co-inoculated in plants (Ratcliff et al., 1999). PTGS is an antiviral defence
mechanism in plants, which targets double stranded RNA (dsRNA) for degradation in a sequence-
specific manner. In cross-protection, it is thought that the mild strain ‘primes’ the defense system

of the plant so that it operates against subsequent infection by severe strains.

In the study of Schenk et al. (2010), attenuated isolates of PepMV were tested (EU-Att]l and PE-
Attl). The attenuated isolates effectively reduced the effects of isolates of PepMV with aggressive
symptoms (namely, EU-Chl1 and EU-Nec1). Total virus accumulation, symptom severity and yield
losses were significantly reduced in cross-protected plants compared to the single infections by the
aggressive isolates. The yields of the cross-protected plants were on a similar level as those of
uninfected plants. Although plants cross-protected by the attenuated isolates reduced symptoms,
infection by the attenuated isolates alone also produced symptoms (Table 2 of Schenk et al.) The
attenuated isolates caused symptoms shortly after inoculation, a pattern which has also been
observed in other trials (Spence et al., 2006). Overall, the symptom severity correlated to virus
accumulation, but accumulation alone did not explain all differences in symptom severity. In turn,
symptom severity was negatively correlated to yield. The two symptoms that had the largest effect
on yield i.e. leaf deformation and leaf necrosis, affected the leaf area of the plants, which would
explain the observed yield losses. One aspect of the present invention is the provision of an
attenuated virus that cross-protects plants from further PepMV infection while causing minimal

symptoms from exposure to the attenuated virus alone.

Accordingly, one aspect of the disclosure provides Pepino mosaic viruses, in particular attenuated
viruses. As is known to a skilled person, an attenuated virus is a virus that has been modified from
a wild-type pathogenic virus. An attenuated virus has reduced pathogenicity as compared to the
wild-type virus. In addition, an attenuated virus disclosed herein can be used to cross-protect plants
against infection from virulent PepMYV isolates.

The disclosure identifies several nucleotide positions in PepMV which play a role in the symptoms
induced by PepMYV infection. Specifically, the disclosure provides PepMV viruses and nucleic acid
molecules, wherein the nucleic acid sequence encodes arginine at the position corresponding to 868
of SEQ ID NO:2 (corresponding to position 886 of SEQ ID NO:9) and/or encodes phenylalanine at
the position corresponding to 1052 of SEQ ID NO:2 (corresponding to position 1070 of SEQ ID
NO:9).
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The disclosure provides that the nucleotides at positions 2605 and 3156 of SEQ ID NO: 1
(corresponding to positions 2675 and 3226 of SEQ ID NO: 8), and consequently the amino acids
encoded (in part) by these nucleotides, play a role in the pathogenic symptoms. Specifically, an
amino acid change from lysine to arginine at position 868 of SEQ ID NO:2 (corresponding to
position 886 of SEQ ID NO:9) and an amino acid change from leucine to phenylalanine at position
1052 of SEQ ID NO: 2 (corresponding to position 1070 of SEQ ID NO:9) results in a PepMV
attenuated virus. In the pathogenic viruses depicted in Figure 6, as well as the attenuated VC1
virus, the amino acids corresponding to 868 and 1052 of SEQ ID NO:2 (and 886 and 1070 of SEQ
ID NO:9) are lysine and leucine, respectively. While not wishing to be bound by theory, these
amino acid changes are believed to provide attenuated viruses which demonstrate milder symptoms
that the VC1 virus (see Examples).

The disclosure also provides that additional nucleotides- and the amino acids which they encode-
also play a role in pathogenic symptoms. Accordingly, in some embodiments the viruses and
nucleic acid molecules disclosed herein contain one or more of the following: a C at the nucleotide
position corresponding to 191 of SEQ ID NO: 1 (position 261 of SEQ ID NO: 8); a C at the
nucleotide position corresponding to 2354 of SEQ ID NO: (position 2424 of SEQ ID NO: 8);a T
at the nucleotide position corresponding to 2768 of SEQ ID NO: 1(position 2838 of SEQ ID NO:
8); a T at position corresponding to 2868 of SEQ ID NO:1 (position 2938 of SEQ ID NO: 8); a G at
the nucleotide position corresponding to 3422 of SEQ ID NO: 1 (position 3492 of SEQ ID NO: 8);
and/or have an A at the nucleotide position corresponding to 3975 of SEQ ID NO: 1 (position 4045
of SEQ ID NO: 8). In some embodiments the viruses or nucleic acid molecules disclosed herein
contain at least two, at least three, at least four, at least five, or all 6 of the nucleotides listed above.
These six nucleotides are unique to both the VCA attenuated virus and the VC1 attenuated virus as
compared to the virulent CH2 strains depicted in Figure 5. Preferably, the viruses and nucleic acid
molecules disclosed herein, in addition to encoding arginine at the position corresponding to 868 of
SEQ ID NO:2 (and corresponding to position 886 of SEQ ID NO:9) and/or phenylalanine at the
position corresponding to 1052 of SEQ ID NO:2 (and corresponding to position 1070 of SEQ ID
NO:9), also encode a phenylalanine at the position corresponding to 956 of SEQ ID NO:2 (and
corresponding to position 974 of SEQ ID NO:9) and/or an asparagine at the position
corresponding to 1325 of SEQ ID NO:2 (and corresponding to position 1343 of SEQ ID NO:9). As
depicted in Figure 6, the wild-type pathogenic viruses encode a leucine and an aspartic acid at these
positions. While not wishing to be bound by theory, these amino acids are believed to play a role in

reducing the virulence of the viruses.
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SEQ ID NO: 1 (herein referred to as the “VCA’ virus) was isolated as an attenuated virus of the
CH2 strain. The Examples demonstrate the ability of the VCA virus to cross-protect against wild-
type PepMYV strains and the reduction of symptoms as compared to another attenuated virus VCI.
SEQ ID NO: 1 depicts a partial sequence of the RNA-dependent RNA-polymerase of the VCA
virus. SEQ ID NO: 8 depicts the nucleotide sequence of the RNA-dependent RNA-polymerase of

the VCA virus, including the complete coding sequence.

See Figures 7 and 8 for the sequence listing. As known to a skilled person, Y indicates a C or T, R
indicates A or G; and S indicates G or C. In some embodiments, R is G. In some embodiments, Y1
is C. In some embodiments, Y2 is C. In some embodiments, Y3 is T. In some embodiments, Y4 is
T. In some embodiments, S is C. In some embodiments, Y5 is T.. In some embodiments, Y6 is T.
Viruses having the nucleic acid sequence of SEQ ID NO:1 or SEQ ID NO:8 include a single
homogenous virus (i.e., having one sequence; for example SEQ ID NO:1 or SEQ ID NO:8 wherein
RisG; Y1isC; Y2isC; Y3isT; Y4isT; SisC; YS5is T; Y6 is T) as well as mixtures of viruses
each having SEQ ID NO:1 or SEQ ID NO:8.

The VCA virus was found to have nucleotide substitutions resulting in amino acid changes in the
RNA-dependent RNA polymerase gene of the virus. SEQ ID NO:2 depicts the partial amino acid
sequence of the RNA-dependent RNA polymerase from VCA. SEQ ID NO:9 depicts the complete
amino acid sequence of the RNA-dependent RNA polymerase from VCA

VCA (SEQ ID NO:1/SEQ ID NO:8) is an exemplary attenuated virus of the CH2 strain. The
disclosure also provides attenuated viruses from other PepMYV strains. Four amino acids in SEQ ID
NO:2 were found to be unique when compared to wild-type EU, LP, CH2, and US1 isolates.
Arginine at position 868 of SEQ ID NO:2 (886 of SEQ ID NO:9) corresponds to position 887 in
the alignment shown in figure 6. Phenylalanine at position 956 of SEQ ID NO:2 (974 of SEQ ID
NO:9) corresponds to position 975 in the alignment shown in figure 6. Phenylalanine at position
1052 of SEQ ID NO:2 (1070 of SEQ ID NO:9) corresponds to position 1071 in the alignment
shown in figure 6. Asparagine at position 1325 of SEQ ID NO:2 (1343 of SEQ ID NO:9)
corresponds to position 1344 in the alignment shown in figure 6. It is clear to a skilled person that
attenuated viruses from any PepMYV isolate can be prepared based on these amino acids.

In some embodiments, the virus is an attenuated virus of a EU strain. Exemplary wild-type EU
viral sequences are depicted in SEQ ID Nos:3-5.In some embodiments, the virus is an attenuated

virus of a US1 strain. An exemplary wild-type US1 viral sequence is depicted in SEQ ID NO:6. In
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some embodiments, the virus is an attenuated virus of an LP strain. An exemplary wild-type LP

viral sequence is depicted in SEQ ID NO:7.

PepMYV viruses have, on the average, around 80% nucleic acid sequence identity. Accordingly, in
preferred embodiments the PepMV viruses have a nucleic acid sequence at least 80% identical to
SEQ ID NO:1, wherein the nucleic acid sequence encodes arginine at the position corresponding to
868 of SEQ ID NO:2 and/or encodes phenylalanine at the position corresponding to 1052 of SEQ
ID NO:2 (or rather, encodes arginine at position 887 of Figure 6 and/or the nucleic acid sequence
encodes phenylalanine at position 1071 of Figure 6). In preferred embodiments, the PepMV viruses
have a nucleic acid sequence at least 80% identical to SEQ ID NO:8, wherein the nucleic acid
sequence encodes arginine at the position corresponding to 886 of SEQ ID NO:9 and/or encodes
phenylalanine at the position corresponding to 1070 of SEQ ID NO:9. In a preferred embodiment,
the attenuated viruses disclosed herein have a nucleic acid sequence at least 80%, at least 90%,
preferably at least 95%, more preferably at least 98%, and most preferably at least 99% identical to
SEQ ID NO:1, SEQ ID NO:8, SEQ ID NO: 3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, or
SEQ ID NO: 7. The sequences provided herein refer to the bases A, T, C, and G. However, it is
clear to a skilled person that when referring to a PepMYV virus (an RNA virus), uracil is present

instead of thymine.

The disclosure also provides an isolated nucleic acid molecule comprising a nucleic acid sequence
at least 80%, at least 90%, preferably at least 95%, more preferably at least 98%, and most
preferably at least 99% identical to SEQ ID NO:1, SEQ ID NO:8, SEQ ID NO: 3, SEQ ID NO:4,
SEQ ID NO:5, SEQ ID NO:6, or SEQ ID NO: 7, wherein the nucleic acid sequence encodes
arginine at the position corresponding to 868 of SEQ ID NO:2 and/or encodes phenylalanine at the
position corresponding to 1052 of SEQ ID NO:2 (or rather, encodes arginine at position 887 of
Figure 6 and/or the nucleic acid sequence encodes phenylalanine at position 1071 of Figure 6; or
rather encodes arginine at position 886 of SEQ ID NO:9 and/or the nucleic acid sequence encodes
phenylalanine at position 1070 of SEQ ID NO:9).

In some embodiments, the nucleotide at the position corresponding to 2605 of SEQ ID NO:1 (2675
of SEQ ID NO:8) is G; the nucleotide at the position corresponding to 3156 of SEQ ID NO: 1
(3226 of SEQ ID NO:8) is T and/or the nucleotide at the position corresponding to 3422 SEQ ID
NO: 1 (3492 of SEQ ID NO:8) is G. In preferred embodiments, the nucleotide at the position
corresponding to 2605 of SEQ ID NO:1 (26750f SEQ ID NO:8) is G and/or the nucleotide at the
position corresponding to 3156 of SEQ ID NO: 1 (3226 of SEQ ID NO:8) is T. In preferred

embodiments, the nucleic acid molecules comprise one or more of the following: a C at the
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nucleotide position corresponding to 191 of SEQ ID NO: 1 (position 261 of SEQ ID NO: 8); a C at
the nucleotide position corresponding to 2354 of SEQ ID NO: 1 (position 2424 of SEQ ID NO: 8);
a T at the nucleotide position corresponding to 2768 of SEQ ID NO: 1 (position 2838 of SEQ ID
NO: 8); a T at position corresponding to 2868 of SEQ ID NO:1 (position 2938 of SEQ ID NO: 8);
and/or have an A at the nucleotide position corresponding to 3975 of SEQ ID NO: 1 (position 4045
of SEQ ID NO: 8). Such nucleic acid molecules are useful, for example, for producing the viruses

disclosed herein.

As used herein, the term "isolated" refers to a protein, peptide or nucleic acid molecule which is
substantially separated from other (sub)cellular components. The term includes a nucleic acid
molecule or protein which has been removed from its naturally occurring environment, as well as
recombinant or cloned DNA isolates and chemically synthesized analogues or analogues

biologically synthesized by heterologous systems.

A further aspect of the disclosure provides vectors and expression vectors comprising the nucleic
acid molecules and viruses disclosed herein. Expression vectors useful in the present disclosure
include vaccinia virus, retroviruses, and baculovirus. The expression vector may comprise the
nucleic acid sequences disclosed herein or a fragment thereof that is under control of or operatively
linked to a regulatory element, such as a promoter. The segment of DNA referred to as the
promoter is responsible for the regulation of the transcription of DNA into mRNA. The expression
vector may comprise one or more promoters suitable for the expression of the gene in, e.g., plant

cells, fungal cells, bacterial cells, yeast cells, insect cells or other eukaryotic cells.

The viruses and nucleic acid molecules disclosed herein can be made by any method known to one
of skill in the art. Methods of generating full length cDNA clones of the RNA genome of PepMV
have been described, see, e.g., Hasiow-Jaroszewsk et al. Arch Virol (2009) 154:853-856. In
addition, the cloning of both EU and CH2 PepMV clones has also been described in Duff-Farrier et
al., Molecular Plant Pathology (2015) 16:308-315. Duff-Farrier et al. describes the construction of
cDNA from PepMV EU and CH2 isolates and well as the introduction of chimeric sequences into
the cDNA. Infectious RNA was synthesized in vitro, which was used to infect plants. Similar
methods can be used to generate the viruses and nucleic acid molecules with sequences described

herein.

The viruses and nucleic acid molecules discloses herein are useful for producing plants with

increased resistance to PepMYV, in particular to disease causing strains of PepMV such as the
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Peruvian (LP) strain, the European (EU) strain, the CH2 strain, first identified in Chile, and the
USI strain, identified in the United States. Accordingly, the disclosure provides attenuated viruses
and nucleic acid molecules for controlling PepMYV infection and/or PepMYV disease in a plant. As
used herein, controlling PepMYV infection includes the reduction, prevention, or delay of PepMV
accumulation in a plant. As used herein, controlling PepMYV disease includes the reduction,

prevention, or delay of PepMV symptoms.

The nucleic acid molecules disclosed herein, the polypetides encoded by said nucleic acid
molecules, as well as antibodies recognizing said polypeptides are all useful for, e.g., detecting

infection by the attenuated virus and thereby detecting plants with increased resistance to PepMV.

The viruses and nucleic acid molecules disclosed herein may be provided in compositions
comprising an agriculturally acceptable carrier. Such compositions can be used for the biological
control of plant disease. Preferably, the composition comprises and anti-oxidant, a phosphate buffer
and/or a sulphite (sulphite can help prevent rotting). Preferably, the compositions have a pH range
of 6-8.5, more preferably a pH of 7.7 = 0.5. Preferably the compositions comprise one or more of
the following: mono-basic potassium phosphate, di-basic sodium phosphate dodecahydrate, and/or
sodium sulphite. More preferably, the compositions comprises 0.4-1.6 g of mono-basic potassium
phosphate per liter, more preferably around 0.8 g/L; 15-60 g of di-basic sodium phosphate
dodecahydrate per liter, more preferably around 30g/L; and 1-4 g sodium sulphite per liter, more

preferably around 2 g/L.

The viruses may be propagated in a suitable plant host. The tissue from infected plants is ground
and the homogenate (the sap) can be used to prepare the compositions disclosed herein.
Alternatively, the nucleic acid molecules disclosed herein may be cloned into a vector for

replication in another host.

The host range of PepMV is mainly restricted to plant species of the Solanaceae family. Tomato
(Solanum lycopersicum) is one of the most economically important natural host of PepMV. Pepino
plant (S. muricatum) is a host in Peru and China (Jones et al., 1980; Soler et al., 2002; Zhang et al.,
2003). In surveys in Peru, PepMV has been found to be naturally present in wild Solanum species

(8. chilense, S. chmielewskii, S. parviflorum and S. peruvianum).

Infections, symptomless or with mild symptoms have also been observed in weed species which

are member of families of Amaranthaceae, Asteraceae, Boraginaceae, Brassicaceae,
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Chenopodiaceae, Compositae, Convolvulaceae, Malvaceae, Plantaginaceae, Polygonaceae and
Solanaceae. (Cérdoba et al., 2004; Jorda et al., 2001; Kazinczi et al., 2005, Papayiannis et al.,
2012; Salomone & Roggero 2002; Soler et al., 2002; Stobbs et al., 2009). Most of these infections
were found in the vicinity of tomato greenhouses. PepMYV has also been detected in a few potato

cultivars (e.g., Solanum tuberosum cv. ‘Yungay’).

Several species have been found to be experimentally-susceptible to infection by

PepMYV following artificial inoculation, including eggplant (Solanum melongena) which was found
to be infected by PepMV by mechanical inoculation (Salomone & Roggero, 2002; Verhoeven et
al., 2003). Some cultivars of potato (S. tuberosum) can also be experimentally infected by PepMV
(Jones et al., 1980). PepMYV can infect Datura metel, D. stramonium, Nicotiana debneyi, N.
benthamiana systemically (Jones et al., 1980; Verhoeven et al., 2003). Some PepMYV isolates can

infect N. glutinosa and N. tabacum (LP and some EU isolates; Verhoeven et al., 2003).

Preferably, the term “plant” refers to any plant which is capable of being infected with PepMV. In
some embodiments, the plant belongs to the Solanaceae family, in particular the genus Solanum or
Lycopersicon. As is known to the skilled person, the nomenclature for tomato plants has recently
changed. For example, Solanum juglandifolium is now referred to as Lycopersicon juglandifolium.

A preferred plant is a tomato plant.

As used herein, the term "plant part” includes, for example, single cells and tissues from pollen,
ovules, leaves, embryos, roots, root tips, anthers, flowers, fruits, stems shoots, and seeds; as well as
pollen, ovules, leaves, embryos, roots, root tips, anthers, flowers, fruits, stems, shoots, scions,
rootstocks, seeds, protoplasts, calli, and the like.

PepMYV induces a wide range of symptoms on tomato, such as yellow mosaic, leaf distortion, leaf
blistering or bubbling, nettle-like heads, single yellow spots, inter-veinal chlorosis, severe leaf
mosaics, leaf or stem necrosis and

fruit discolouration (Van der Vlugt et al., 2000; Jorda et al., 2001; Roggero et al., 2001; Spence et
al., 2006; Hasiow et al., 2008; Hasiéw-Jaroszewska et al., 2009a; Hanssen et al., 2009). Tomato
plants display symptoms shortly after infection with PepMV and, in general, symptoms
subsequently subside (Van der VIugt & Stijger, 2008). However, symptoms may return later during

the growing season.

Expression of symptoms may depend on environmental conditions, such as temperature and light

intensity. Low environmental temperatures and low light intensity result in more severe damage
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(Jorda et al., 2001; Van der Vlugt & Stijger, 2008). PepMYV is sometimes suggested to cause yield
losses in tomato, but the highest economic losses are attributed to symptoms that affect the
commercial value of tomato fruits, such as flaming, marbling, blotchy ripening and fruit size
reduction (Soler et al., 2000; Spence et al., 2006; Hanssen & Thomma, 2010). In addition, the so-
called ‘tomato collapse’, a sudden and progressive wilt of tomato which can lead to plant death is
probably caused by PepMV accumulation in the vascular system (Soler-Aleixandre et al., 2005).
Striking differences in the severity of symptomatology have been reported (Verhoeven et al., 2003;
Hanssen et al., 2008) and not all isolates cause typical PepMV symptoms such as marbled and
flamed fruits (Hanssen et al., 2009).

Symptoms in plants can be characterized either qualitatively or quantitatively.

The viruses disclosed herein are also useful for inducing resistance in “tolerant plants”, i.e., plants
which may become infected with the virus and further its spread but remain symptomless or will

have mild symptoms.

Several methods have been developed to detect PepMV. A robust method to detect PepMV in
plants is DAS-ELISA (Van der Vlugt et al., 2002). Commercially available polyclonal antibodies
can be purchased at Prime Diagnostics (Wageningen, The Netherlands). Different PCR-assays have
been described to detect PepMV: a general potexvirus detection method (Van der Vlugt &
Berendsen, 2002), a real-time immunocapture RT-PCR (Mansilla et al., 2003; Matinez-Culebras et
al., 2002; Ling, 2005; Ling et al., 2007) and sensitive real-time PCR assays (Alfaro-Ferndndez et
al., 2009; Johnson & Walcott, 2012; Gutiérrez-Aguirre et al., 2009). Simultaneous detection of
multiple plant viruses including PepMV can be performed by using micro-arrays (Boonham et al.,
2007) and deep sequencing (Li et al., 2012). Preferably, the accumulation of PepMV in a plant is
determined using a quantitative detection method (e.g. an ELISA method or a quantitative reverse
transcriptase-polymerase chain reaction [RT-PCR]).

A further aspect of the disclosure provides isolated polypeptides expressed by the viruses. In some
embodiments the polypeptide is a RNA-dependent polymerase (RdRp) or a coat protein (CP).
Preferably, the polypeptide is RdRp.

A further aspect of the disclosure provides antibodies specific for the polypeptides disclosed herein,
preferably RdRp. In preferred embodiments, the antibody recognizes an antigen specific to VCA,
but does not recognize the CH2, the US-1, the EU, or the LP strains. Preferably the antigen
comprises the arginine at the position corresponding to 868 of SEQ ID NO:2 and/or the
phenylalanine at the position corresponding to 1052 of SEQ ID NO:2 (or rather, the arginine at the
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position corresponding to 886 of SEQ ID NO:9 and/or the phenylalanine at the position
corresponding to 1070 of SEQ ID NO:9).

A further aspect of the disclosure provides a method for producing said antibodies comprising
immunizing a host (such as a mouse) with the attenuated virus, or a protein or peptide fragment
thereof ; harvesting from blood (including serum) or splenocytes of said host antibodies against
said virus, protein or peptide fragment. In a preferred embodiment, the method further comprises
selecting one antibody-producing splenocyte, fusing said splenocyte to an immortalized hybridoma
cell line and allowing said hybridoma fusion to produce monoclonal antibodies. Preferably, the
antigen is in part encoded by a nucleic acid sequence wherein the nucleotide at the position
corresponding to 2605 of SEQ ID NO:1 (2675 of SEQ ID NO:8) is G; the nucleotide at the position
corresponding to 3156 of SEQ ID NO: 1 (3226 of SEQ ID NO:8) is T and/or the nucleotide at the
position corresponding to 3422 SEQ ID NO: 1 (3492 of SEQ ID NO:8) is G. More preferably, the
antigen is in part encoded by a nucleic acid sequence wherein the nucleotide at the position
corresponding to 2605 of SEQ ID NO:1 (2675 of SEQ ID NO:8) is G and/or the nucleotide at the
position corresponding to 3156 of SEQ ID NO: 1 (3226 of SEQ ID NO:8) is T.

A further aspect of the disclosure provides a method for detecting the presence of the attenuated
virus in a plant sample comprising reacting said sample with an antibody according to the
disclosure. Suitable methods for performing immunoassays are well-known to a skilled person and
include, e.g., radio-immunoassay (RIA), immunogold labeling, immunosorbent electron
microscopy (ISEM), enzyme-linked immunosorbent assay (ELISA), Western blotting and

immunoblotting.

A further aspect of the disclosure provides a method for identifying a pepino mosaic virus
(PepMV)-resistant plant, comprising

a) exposing a plant or plant part to an infective dosage of the attenuated viruses or nucleic acid
molecules disclosed herein,

b) exposing the plant or plant part to an infective dosage of PepMYV, and

c) identifying said plant as PepMV -resistant plant when, after exposure to PepMV, disease-
symptoms in said plant or plant part are reduced or delayed and/or PepMV accumulation in said

plant or plant parts is reduced in comparison to a control plant.

It is clear to a skilled person that step a) includes an incubation period of sufficient duration to

allow establishment of the attenuated virus. Preferably, such incubation period is at least one week,
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more preferably at least 5 weeks. In some embodiments, the presence of virus in the plant can be
confirmed by one of the methods disclosed herein. It is also clear to a skilled person that step b)
includes an incubation period of sufficient duration to allow establishment of the PepMV virus and
detectable symptoms in control plants. Preferably, such incubation period is at least one week,

more preferably at least 5 weeks.

As used herein, “resistant” refers to a reduction in multiplication of PepMYV, a reduction of
movement/spread of the virus to other cells, and/or a reduction or delay in the development of
disease symptoms after infection with PepMV. Resistance can be determined by comparing a
PepMYV infected plant with a plant exposed to VCA and PepMYV. Preferably, the PepMYV referred
to above is a CH2, US-1, EU, or LP strains, however, it also includes other disease causing PepMV

strains.

Preferably, the accumulation of PepMV in a plant is determined using a quantitative detection
method (e.g. an ELISA method or PCR, such as a quantitative reverse transcriptase-polymerase

chain reaction [RT-PCR]).

As used herein, an “infective dosage” refers to the dosage of viral particles or viral nucleic acid
molecule capable of infecting a plant. As is clear to as skilled person, the dosage may vary between

plant species.

Methods of exposing a plant or a plant part to virus are well-known in the art and include dusting,
coating, injecting, rubbing, rolling, dipping, spraying, or brushing. Exemplary methods include
mechanical innoculation (e.g., rubbing plants or plant parts with infected plant material) and
spraying plants with a solution containing virus particles or viral nucleic acid (see Example 1). The
attenuated virus may be isolated from infected plants or other sources by any method known to one

of the art.

As is known to a skilled person, cross protection may not lead to resistance in 100% of plants of the
same species. Typically, cross protection protects more that 50% of the plants, preferably more

than 80% of the plants.

A further aspect of the disclosure provides a method for producing a pepino mosaic virus
(PepMV)-resistant plant using the attenuated viruses or nucleic acid molecules disclosed herein for

cross-protection. Also provided are methods for controlling or preventing plant disease, in
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particular PepMYV causing disease. Also provided are methods for controlling or preventing
infection by PepMV. The methods comprise exposing a plant or plant part to an infective dosage of
the attenuated virus, the nucleic acid molecules disclosed herein, or the compositions disclosed
herein. In some embodiments, the methods further comprise detecting the attenuated virus in said

plants or plant parts, such as by a method disclosed herein.

The disclosure also provides for PepMV-resistant plants comprising the attenuated virus or the
nucleic acid sequences disclosed herein. Such plants may have been infected by the attenuated
virus or are the progeny of a plant infected by the virus. The plants may also have been transformed
by the nucleic acid molecules disclosed herein or a vector comprising the nucleic acid molecule.
Progeny of said plants are also encompassed by the invention. Such plants are obtainable by the

methods described herein.

PepMYV is an RNA virus. As such it is preferred that the nucleic acid molecule that is comprised in
the virion is RNA. Sequences indicated herein contain a T and as such refer to DNA. Wherein
herein reference is made to a virus comprising a nucleic acid molecule with a certain nucleic acid
sequence and reference is made to a DNA sequence in the context of a virus, it is of course clear to
the person skilled in the art that the corresponding RNA sequence is intended. In other words that
the reference is to the SEQ ID wherein the T is replaced by a U. Vectors and other compositions
that do not refer to a virus or virus particle can have the referenced DNA, an RNA with the same

sequence or a combination thereof.

Definitions

As used herein, "to comprise” and its conjugations is used in its non-limiting sense to mean that
items following the word are included, but items not specifically mentioned are not excluded. In
addition the verb “to consist” may be replaced by “to consist essentially of”” meaning that a
compound or adjunct compound as defined herein may comprise additional component(s) than the
ones specifically identified, said additional component(s) not altering the unique characteristic of

the invention.

The articles “a” and “an” are used herein to refer to one or to more than one (i.e., to at least one) of
the grammatical object of the article. By way of example, “an element” means one element or

more than one element.
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The word “approximately” or “about” when used in association with a numerical value
(approximately 10, about 10) preferably means that the value may be the given value of 10 more or

less 1% of the value.
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The invention is further explained in the following examples. These examples do not limit the

scope of the invention, but merely serve to clarify the invention.

EXAMPLES

Example 1: Cross-protection experiments with new mild isolates of the CH2 strain of PepMV
VC1 is a mild isolate of the CH2 strain of pepino mosaic virus (PepMV). During wintertime, VCI1
infection can produce unwanted symptoms in inoculated plants, namely, nettle-heads and growth
retardation. New variants of the CH2 strain were produced in order to identify viruses that would

offer cross-protection but with reduced unwanted symptoms. In this trial, the new mild isolate



10

15

20

25

30

CA 03000945 2018-04-04

WO 2017/061859 PCT/NL2016/050684

27

VCA is compared with VC1 for symptoms and their cross-protection effectivity. The RNA-
dependent RNA-polymerase (RdRp) of VCA was sequenced and was found to comprise a mixture
of closely related viruses having the sequence of SEQ ID NO:1. Additional sequencing was
performed to determine the complete coding sequence of the RdRp which is depicted in SEQ ID
NO:8. The overlapping sequences of SEQ ID NO:1 and 8 are identical with the exception of
position 6290 of SEQ ID NO:8. A“C” is present at this position in SEQ ID NO:8 instead of a “T”

in the SEQ ID NO:1. This may reflect a mutation, but does not lead to an amino acid change.

A sequence alignment of VCA with known PepMYV viruses is depicted in Figure 5. Three of the
nucleotides in SEQ ID NO:1 (corresponding to postions 2605, 3156 and 3422 of SEQ ID NO:1)
are unique to VCA in comparision to not only the known PepMYV viruses, but also to the attenuated
strain VC1. While not wishing to be bound by theory, it is believed that these two nucleotide
changes alter the amino acid sequence, which in turn results in milder symptoms.

Set-up:
Tomato plants of the cultivar Merlice (on rootstock) were used. Each row of 12 plants was a

different treatment. The plants were grown in two greenhouse compartements. The set temperatures
were 20°C at daytime and 18°C at nighttime. The trial lasted 3 months. Inoculations were carried
out by the rubbing protocol (see below).

Plants were innoculated first with mild isolates (VC1 or VCA) and tested with ELISA to determine

infection. The results of the ELISA are shown below.

V(1 4/4 +

VCA 4/4 +

Negative control 0/4 +

Approxiamately six weeks (39 days) after the first innolculation the plants were innoculated with
the virulent isolate (CHD).

Results

Infection with the mild isolates VCA and VC1 resulted in very mild symptoms, namely, light
bubbling on the young leaves and minor nettle-heads (Fig. 2). Infection with the virulent CH2
isolate CHD alone showed strong necrosis of the leaves and stems, from 3 weeks after inoculation
of CHD (Fig. 1A). Treatment with VCA or VC1 protected plants from necrosis (see, e.g., Fig 1B)
Conclusions

* VCA is as mild as VC1 and maybe even milder.

* Both VCA and VC1 prevented symptoms of the virulent CH2 isolate CHD.
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Example 2: Symtoms observed from treatment with PepMYV variants
VC1 infection can produce unwanted sympyoms in inoculated plants, namely, nettle-heads and
growth retardation. In this trial, the new mild isolate VCA is compared with VCI1 for the induction

of symptoms in treated plants.

Tomato plants of the cultivar Komeett were used. Inoculations were carried out by the rubbing
protocol (see below). Plants were innoculated with mild isolates (VC1 or VCA) and tested two
weeks later with ELISA to determine infection. It was found on average 95% of the virus
inoculated plants had been infected. The virus-free plants remained free until the end of the test.
Treatment with either VCA or VC1 resulted in the development of light symptoms, such as leaf
misformation. However, plants treated with VCA (Fig. 3B) had more leaf volume and grew better
than those treated with VC1 (Fig. 3C).

Example 3: Comparision of symptoms in plants grown under optimal conditions versus sub-
optimal conditions

Figure 4 depicts plants grown under optimal conditions versus sub-optimal conditions. In optimal
growing conditions, plants treated with VC1 and VCA show a comparable level of very mild
symptoms. However, in sub-optimal growing conditions, VCI treated plants show much more
severe symptoms than VCA treated plants. While not wishing to be bound by theory, it is believed
that the nucleotide differences at position 2605, and 3156 of SEQ ID NO:1 result in an amino acid
alteration as compared to VC1 and that one or both of these amino acid alterations is responsible

for the milder symptoms.

Material and methods:

Rubbing protocol:

Knead frozen or fresh infected plant material. Take 7.5-10 ml of extracted
plant sap or 7.5-10 ml virus suspension of virus product.

Put the 7.5-10 ml in a plastic tray

Dilute virus suspension 10-times with PBS

Add 1-2% (w/v) carborundum

Mix suspension well.

Put disposable gloves on your hands.

Stir with your fingers and thumb in the suspension.

Inoculate two leaves on each plant in upper half on a leaflet by rubbing 5-times
leaflet between thumb and index finger. Leaves should be damaged a little bit.

(light discolouration, without holes).
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Dip for each plant your finger and inoculate the plant

After inoculation, collect all residual material and put this in a garbage bin or
waste container. The residual material should be disinfected by 100-200 ppm
hypochlorite and after that it can be processed as regular waste.

Test after 14 (x2) days the percentage of infected plants. This can be
determined by the method ELISA.

High pressure spraying protocol:

Usage of spraying liquid: 0,5 L/ m.

Measure the needed amount of cold tap water and put this in the tank of

the spraying cart.

Prepare virus solution

Add carborundum 800gram/100 L to spraying liquid.

Mix carborundum well in spray cart, by hand, cover your fore-arm in a
disposable overboot, circulate te contents of the tank

Pressure on nozzles in spraying arm: 12-15 bar

Spraying width: 1.20 m, 6 nozzles

Spraying height: 10-15 cm above the plants.

Check the nozzles for blockages and evenness of spray.

After inoculation, collect all residual material and put this in a garbage bin or
waste container. The residual material should be disinfected by 100-200 ppm
hypochlorite and after that it can be processed as regular waste.

Test after 14 (x2) days the percentage of infected plants. This can be
determined by the ELISA method.

ELISA for measuring PepMYV in sample
Reagents for performing DAS-ELISA were obtained from PRIME Diagnostics, Wageningen, The

Netherlands. The ELISAs were carried out according to the manufacturer’s instructions.
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CLAIMS

1. An attenuated Pepino mosaic virus comprising a nucleic acid molecule
comprising a nucleic acid sequence that is at least 90% identical to SEQ ID NO:1
and encodes arginine at the position corresponding to 868 of SEQ ID NO:2,
phenylalanine at the position corresponding to 1052 of SEQ ID NO:2,
phenylalanine at the position corresponding to 956 of SEQ ID NO:2, and
asparagine at the position corresponding to 1325 of SEQ ID NO:2.

2. The virus according to claim 1, wherein the nucleic acid molecule

comprises a nucleic acid sequence that is at least 90% identical to SEQ ID NO:8.

3. An isolated nucleic acid molecule of an attenuated Pepino mosaic virus,
wherein said nucleic acid molecule encodes an amino acid sequence having at
least 95% identity to SEQ ID NO:9, wherein the nucleic acid molecule encodes an
arginine at the position corresponding to 886 of SEQ ID NO:9, a phenylalanine at
the position corresponding to 1070 of SEQ ID NO:9, a phenylalanine at the
position corresponding to position 974 of SEQ ID NO:9, and an asparagine at the
position corresponding to position 1343 of SEQ ID NO:9.

4. A vector comprising the nucleic acid molecule according to claim 3, or the

virus according to any one of claims 1-2.

5. The vector of claim 4, wherein the vector is an expression vector.

6. An isolated polypeptide encoded by the nucleic acid molecule of claim 3.

7. A composition for biological control of a plant disease comprising the virus
of any one of claims 1-2, the nucleic acid molecule of claim 3, or the vector of

claim 4 or 5; and an agriculturally acceptable carrier, wherein the plant disease

is infection by PepMV.

Date Regue/Date Received 2023-08-09



31

8. A method for the detection of a pepino mosaic virus (PepMV) comprising
providing a sample suspected of containing PepMV and detecting in said sample
the virus of any one of claims 1-2, the nucleic acid molecule of claim 3, or the

vector of claim 4 or 5.

9. A method for producing a pepino mosaic virus (PepMV)-resistant plant,
comprising exposing a plant or plant part to the virus of any one of claims 1-2,
the nucleic acid molecule of claim 3, the vector of claim 4 or 5, or the composition

of claim 7.

Date Regue/Date Received 2023-08-09
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Figure 7

SEQ ID NO:1
CTAGCATTTGIGAAGCCGCTTACCAACATGTTAGACCIGIGCTCAAGGAATCCCTAATCAACTGTICCTITATGCGC
TTAATGACTATGAAGCAGACACCCTTGAGAATTTAGGTIGTCACAATAAACCCCCATGCAATCCARAACACATACTC
ATGCGGCAGCTAAAGTTGTGGAAAATAGAATGCTCGAAATCGTTGGACACCACTTGCCCAAGGACGAGAAAGTTA
CCTTCATTITCCTCAAAAGAAGCARACTGAGATACATGCGAAGAGCTGCTGTACATARAGATGTTTTTIGTTAATC
ACAATATAGAACCCAAGGATTICTTICAGGTATGATGAGGAATCTACATCTACTAGTTTCTCCGTGAACACCAGGA
TCGCTTACATCTCCGATTCTCTACATTTCATGGAACCAGCTGATGTGACCCACCTCTTTGACCGTTGCCACAATC
TTAAAACACTGATGGCAACTGICGTITTITACCTGTITGAAGCCATCCACAAACAAACATCTITTATITCCAGCGATAT
ACTCCATTAATTACAATGAAGAAGGTTITTGAGTATATCCCTGGTTCTCATGGTGGAGGGGCATACTTTCATAAGT
ATGAAACATTAGACTGGCTCAAATACTCTAGATTCATTGGCCAGGACCCCTTAACTGGACTCCGATACACCATAA
CCATTCAAATGGTAGAGAGTTIAGGAGCCAACCATCTITICCICTTCCAAAGAGGAAATTTTGAAACACCTTTAT
ACAGGACGTTTCAAAAAAATAGCTTITGTGACCTTITCCTAACATCTTCCATCCCCAACATGTTAATGCCACAAAGC
CCATGCCAAGATCCAGGGCAATTCAGCTGTATTTATATGTCAAATCTGTCAATAAGGTGACACAAAGAGATATCT
TTGCGAAAGTAAGGCAACTTATATCTACAGCTGAACTIGAATIGTATGACCCTGATGAACTTACACATATTGTICA
ATTATTITCGCATATGTCTICAGAACTAAGCTCAATCAACGACTATGACAATATGCTCAAATCAAGTTITTTICAAAA
AACTTGTTGCACCCATGCAACATGACTGGAGGTGCATGATTIGAATTCTTTCGGGGAAAAAGTGATTTCAATCAAC
TTTTAACTGCTCTTCAATGGAAAGACTTCTICTTACACCATTAAAACTGAAGAGTTAGTTGTTGCTACACACACTG
AAATTGGCCAGGCAATCIGTGAAGCTGCGACCACATACAAAGAAAGAAGACAATTGACCAATTTAGTCAAACAAG
GCGCAGTAACATTAGCTGATTICAAAGAAGCGGACCAGCATGTIGGAGTACACTCACTTIGATCCTGAGTTITAAAT
CCACTGTTGACCCCCACCGGAGCTATGAAAATGCCATCAACAATCTTGGCATTGAGATTAATGAGCATGTACCTG
AAAGTTCCGGCACTAATRAAACATTIGCTTAACAATGAAATATCTTTAGCAATGTCAYCTGCTGAACATGTGCAA
GCCGTTCAAGAAATTGAGTCTITACTCTICTAACCCCGAAGCGGCACCAATATTGCCCCCTGCACATGTTAAAACA
TGGGCTAGCCTTGCATCTIGACAY,TTCCAGCACTAAAAACCGTGAAATCGAAGATATAGTGGCTAAGCTGGAAAT
ACARAGAAATGAAGCTAGTTGCAGCTACCTTCAACCARAATAAGGAATTGTCAAAACCCAAGGCTGCTGATAACAA
TCTCCCCTGGAATGCTTIGGATCCCATTGCTTAATGCACACGGCTTICAAAGGAGATCAATTACAATACGGCCCAGA
TGGTAACTTGATACAGCCCATCCAAGACATTAACAATICACAGCCTAGATCTGACTATCCGTCTITCTCTGCCATG
TGAACTTGTGGAAACTTTGAGGAAAATTAAGCGTGCTGTCTATGCCATCCCAATAAGCCACAGGAGAGCTAGTGC
TTACAGTTCTGACATCAAAAATAACAGAACTGGCAAACTTICTCTGCAACCAAAGCAAAGAATGCAAAGAAAGCTT
TGCTTTICAAAATGCAACATGAAGACATCGTICAAATCAGGTGTTIGTICATACATGGTTGCGGAGGTTCTGGCAAATC
CCAGGCATTACAAAACTICTITGAGAACATTGGGTGATICAAATGATTGCTGTACTGTTGTAGTACCCACTIGTTGA
ACTTAGAAATGACTGGGTAAACAAACTCCATAAATTGCCCATGGAGCATATCAAAACATTITGAGAAAGCAATGAT
TCAACCTGGCTTITCCAATTIGTIATATITGATGATTACACCAAGTTGCCACCTGGCTACATTIGAAGCATACCTATT
TCACCATGCCAACACTGAGCTITTCATACTCACTGGIGATICTAGGCAAAGCGTIGTACCATGAATCTAACAATGA
AGCGTACATTIGCCTCATTAGATGAAGCTGTTIGCATACTACGCTAATTACTGCGGTTTTTIATTTAAATGCTACTCA
TAGAAATGTCCGTAGTTTAGCCAACAAACTTIGGIGTTIACAGTGAGAAAGAAGGACACTTGAARAATCACTTTTIGC
TTCACATGCCTTACAAAAGTGCAAAGTGCCAATTITTAGTTCCTITCTCAAATGAAAAGGAGTGCTATGTY;AGACA
TTGGACATAAATCCATGACCTATGCTIGGTTGCCAAGGTTTAACAGCACCCAAGGTACAAATTCTICCTTGATAACC
ACACGCAACATTGCTCTGACAGAGTICTGTACACCTGICTGICTCGTGCAGTTIGATTCCATCCACTTCATTAATA
CIGGTCCCAACAATTCAGAATITTGGGATAAGCTTGAAGCAACACCATATCTCAAAGCCTTICATTGATGTICTATA
GAGATGAAAAAACTGAAATGTICAATICTAAGCCTGCIGATGACAGTICCAACTGAGCCTIGAAGCACCTGITACAC
ATTTCCCAATAGCAAATGGAAATAACTTAGAGAAATTAGCTICTIGCTTTIGCCTGAAAAATTTGCTAGGGAGATTT
ATGACAAGCATCATGGCCACTCCAACACAATCCAAACTGAGAACCCTGTGGTCCAACTTITTICCAACATCAACAAG
CGAAAGACGAGACACTCTITTGGGCTACAATTGAAGCTAGATTIGTCCATAACAACTCCTIGAAGCAAACCTCAGAG
AATTTTITGTTTAAGAAAGATGITGGAGACATTCICTITCTTICAATTACCATAATGCGATGTGCTTIGCCTGCCGACC
CIGTTIGACTTTIGAAGAAAAGACCTGGGAGATCTGTGCIGCTGAAGTGAAAAACACTTATCTTGCCAAACCCATGG
CCAATCTTATCAATGCGGCAAGTAGACAATCACCCGACTTITGACTCTAATAAGATCTCATTATICCTAAAGTCIC
AATGGGTGAAAAAAGTGGAAAAACTTGGAGCTATCAAATCAAAACCTGGGCAGACCATAGCTGCTTITTATGCAAC
AAACAGTCATGTTGTATGGTACTATGGCCAGGTACTTAAGGAAAATGCGGCARAAGATTCCAGCCAAAACACATAT
TCATCAATTGIGAAACCACAACTGATGATCTCAATAAATTTIGTCARAGAY ,GGCTGGAACTTTAACAGAACCGCC
CAAACAAATGACTTCACIGCTITTIGATCAGTCACAAGATGGAGCAATGCTTCAATTTGAAGTCATGAAAGCAAAA
TTTTTTIAACATICCAGCIGATGTCATIGAAGGCTACATCAACATCAAGCTGAATGCTAAAATTITTCCTTGGAACA
CTCTCAATAATGAGACTTTCTGGTGAAGGTCCCACATTTGACGCTAACACTGAGTGTTCGAT TGCATACACTGCC
ACAAGATTCCATATTCGACAATACTGITAAGCAAGTGTATGCCGGTGACGACATGGCATTAGATGGAGTTGTIGAGT
GAAAAGAAATCATTCAGGAAGTTACAAAATCTACTAAAACTCACTTICAAAAACGCTGTACCCARAACAGGTTARAA
GGGAATTACGCTGAATTTITGTGGTTGGACTTITCACACCAGGGGGTATAATTAAAAATCCACTTAAAATGCATGCC
TCAATTATGCTGCAAGAAGCCATTGGCAATCTGCACACAGCAGCCAGATCTTATGCAATTGACATGAAGCATTICA
TACCAAATGGGTGACCAACTGCATGACTACCTAACCCCCGATGCAAGCTGAACAACATTICCTAGCTGTIGAGARAAG
CTTCACAAACTCCATCAAGGCGAGGCCATGCGTCTTGGCGAGAAAAGTCCACCAAGATCAACCCATTAAGGGGTT
AAGTTITCCCCAGTITGAAATGGAAAGCATCAACTTTGATCAATTITACTTICTGTITACACAAATTITGAACACAAGAT
TAACACTGAAGGAATCATTGTIGTGCACGGAATTIGCTGGAACTGGGAAAACCACATTGCTTAGGACTTTATTTIC
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TGCATACCCTAGCTITAGTTATAGGTITCACCTAGGCCTIGTTACTTAGATAAAGCTAATAAAATTTCACAAGTTTC
CCTTICTITGITTICCAAATACCTTGIGTGACATTIGTIGACGAGTATCATCTCTTIAGAAAGTTTICCTGAACCAAA
ACTAGCCATTTTTIGGTGACCCCTIGICAGTIGCACTTACATTGAAAGGTTGAGAACACCCAACTACACATCCTTCAG
AACACACCGATTIGGCAAATCCACTIGCTGCICTACTAAACCAGTTATTTIGATCITAACATIGAGTCAGTICAAAGC
ACAAGACGACACAGTAGAATACTTTIGATCCITTICGCAGTGGACCCCTICTGAACACATTICTGCTTCAGAAAAAGA
AGTTTIGGAATTTIGTAGGTGATCAAGTTGAGACTACAAGCTCTGAAGAACTAGCTGGTCTCGAGTTTAGTGAAGT
TACTTICTACTGTACCACACTIGCIGGTGCTGTTCAAGAAAATCCTGCTAAAACCTICATTITCACTCACTAGACA
CACTTCAAAGCTCACAATTGGIGAACTAAATGCCAGGICTGACTCCTAGAGCTGATCTTACTIGACACGTATARARA
TCATTGCTATAGCCTITTICTACIGTCAGCTIGCATTTACTTCCAAAACAGTCATTATCAACCAGTITGCAGGTGATA
ATTTGCACAGACTACCCTTTGGTGGTICAGTATCAAGACGGAACTAAGAAGATTICTTACTTTCCGCAGCAACAAT
CCTACTTTCACTCAGGAAACAAGCTITAATGTICCTCATACTTATCTITCATTCTTACACTGCGGTATTGTCCICACCA
ATAAATTTAGTTTITIAGCATTAGCCGTAATACTCACCAGCATCATIGCTACAACACACATICIGCAACCCAAACAG
GTICAATCAGTGCCAGGTICATCATTGACGGTIGCAGCCATAGTITATAACAAATTGICCAAACACACCCGAAGTTICTT
AAAGCAATCAACTICTCCCCTIGGAACGGGTTAAGTTITCCTICAATTGTGAAATTATATTTIGTTATCTAGTTAAA
TTCAAACAATTTAACTCAACTATGGAAAACCAACCTACAGCTTICTAACCCATCAGATGCACCACCAACTGCTGCT
CAAGCTIGGIGCCCAGAGCCCAGCSGACTICTCAAATCCTAATACAGCTICCTTICCCTAAGTGATITGAAGAAGATC
AAATACGTGTCAACTGTCACTICAGTTGCCACGCCTGCTGAAATTGAGGCCCTIGGCAAGATCTTTACTGCCATG
GGTTTAGCAGCCAATGAGACCGGACCTGCCATGTGGGACCTICGCTICGTGCTTATGCTIGATGTGCARAAGTTICAAAA
TCTGCACAACTTAYAGGTGCCACACCATCCAACCCTGCTTTGICTAGACGTGCACTTIGCTGCACAGTTTCATCG
TATCAATATCACACCCAGACAATTCIGCATGTATTITIGCAAAAATTIGTITTGGAACATACTGTITAGACAGCAATGT
GCCACCTGCCAACTIGGGCAAAATTGGGCTATCAGGAAGATACCAAGTTIGCTGCTTITCGACTICTITTIGATGGAGT
CACAAATCCAGCTAGTCTACAGCCYGCAGATGGCCTAATCAGGCAGCCCAATGAAAAAGAGCTTGCTGCTICACT
CGGTTGCTAAATATGGTGCCCTITGCCCGCCAGAAAATATCCACTGGTAACTACATCACCACCCTTGGTGAAGTTA
CACGTGGTCACATGGGCGGCGCCAACACTATGTACGCAATTIGATGCACCTCCTIGAACTTITARACACTCGAAACTT
AATCAGAGTGGG

SEQ ID NO:2

olchpf‘fgw?pw_@oy
Bl
KTLMATVVLEVE IHKQT
IQMVESLGANE
KVROLISTABLE
LTALOWKD

LEIVGHALPEDEKVT
VP PADV] DRCHNL
ETLDWLKYSREFIGODPLTGLRYTIT
-iFhBQHVNRTKPNPRSRAIQjELYVKSVNKVTQRDIW
NDY DNML ADMQFDWR"M*EEFP”Kquhg_

SEFPFRELV

;SBEKAPuw\LIWhﬁd PLLNAH FFUUQMVVFPDC
% AYSQDIKNNRIGKLLCN&UKLWKLSEA
uKn]lQ

ASLASDASETENREIEDIVA
NLIQPIQDINNSQOPRS
EKN"EMU‘VKC”VWLH’”‘”O’ RT 'KLHKL MEHIKTE
PGEFRIVIEFD LH B y ANYCGEYLNA
NVRSLANKLGV VQnK *L ”A.”" LOKCKVI VES "WSﬁMYD{GHKSMTYA”COTLAAPKVQ‘L"
QHCSDRVLYTCLSR AFIDVYRDERTEMENSKPADDSETEPEAEVT
PIANG]Wﬂ i NEPVVOLEPQHQOAKDETLEFWATIEARLSITTPEANLR

VL ,
EICAALVRRLV PMANLI bhhSRObPUFUO ISLELRSOW

FPEVMKARKFENIPADVIEGY IN

LRDGVVSE

SEQ ID NO:3 EU AJ43876€7

GAAAACAAAACAAATAAACAAATATACAAAGTTAAACTAACACAACATAACCACGTGGAAARACAGCGAA
AGCACTTTACCACATTATGTCICGIGTCAGAAATACTITGGAAAAGATCAGAGACCCACAAGTACAGTCC
AGCATTITGIGAAGCTIGCCTATCAACATGITICGACCTGIACTITAAAGAATCTCTAATCAATTIGICCTTACG
CGCTTAATGATTATGAAGCAGACACCCTTIGAGAATCTIGGTIGTCACAATTAACCCCCATGCAATCCAAAC
ACACACACATGCCGCAGCCAAAGTAGTCGAAAATCGTATGCTTGAAATTGTTGGACATCACTTGCCTAAA
GATGAAAAAGTAACTTICATCITCCTICAAACGTAGCAAGCTGCGTTACATGAGAAGAGCTGCTIGTGCATA
AAGATGTICITTGTICAATCATAACATTCAACCAAAAGACTTCTTCAGGTATGATGAAGAGCTCTACATCAAC
CAGCTITTICCGTIGATACGAGAATCGCATACATTITCAGATICICTACACTTITATGGAACCIGCIGATGIG
ACTCACTTGTTTGACCGTTGCCAAAACCTTAAAACATIGATGGCAACTGTTGTACTACCTGTGGAAGCTA
TACACAGACAGACATCTICTATICCCTIGCGATTTACTCCATTAACTACAATGAAGAAGGCTTTGAGTATAT
CCCAGGATCACACGGTGGTGGGGCATATTTCCACAAATATGAAACCCTAGAATGGCTCAAATACTCTAGA
TTCATIGGACATGATCCATTGACTGGTTTAAAATACACCATTACGATTCAAATGGTGGAGAGTCTTGGTG
CCAACCACCTTTTCCTCTITCCAAAGAGGAAACTTTGAGACGCCGCTATACAGGACGTTTCARAAGAATAG
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TTTTGIGACATTCCCAAATATATTCCATCCCCGACACGTCAATGCCACAAAACCTATGCCTAGATCAAGG
GCCATACAGCTGTIACTTATATGTIGAAATCAGTAAATAAAGTTACGCAAAGAGATATATITGCCAAGGTTA
GACAACTGATTTCCACTGCTGAGCTAGAATTGTATGACCCTGATGAACTCACGCATGTTGTAAATTATTT
CACATATGIGICACAACTGTICATCTATCAATGATTATGACAACATGCTCAAATCCAGTTITCTITCAAANAAL
CTIGGTIGCACCCATGCAACACGACTGGAGGTIGCATGATTGAATTICTTICCGGGGAAAGAGTGACTTCAATC
AACTGCTCACAGCICTTCAATGGAAAGATTTTTCCTATACTATTAAGACTGAAGAGCTTGTAATTACTAC
ACACACTGCTATAGGACAAGCAATAAGCAATGCAGCTGCCACATATAAAGARAAGAANGCAGCTGACTCAA
TTGGTCAAAAAAGGTACAATATCCITAGCAGATTTTGAACAGAGAGAGCCTGAAATAACTTACACTGAGT
TTGAGCCTGAAACTAGGCCCCAAGTIGGACTGCGTTACTAATTATAATAATGCAGTTAAAAATTTAGGTCT
TTCTGCACTTGATGAACAGCCCCAATGCTTICATCTTCTAACAGTCATCTACCCTGCAATCAAATATCCTTA
GCAATGACTGATGACGACAATGCTGCGGCCATTCATGAAATTCAATCTCTATTIGTCTGAACCGATAATAG
CTICCTCAACTICCCAGCATTGCCACACAAGACATGGGCCAGITATGCTTICAGACACTICATCCATGAAGAA
CCGTGAGATTGAGAACATAATIGCIGAGCTITIGAAATCICACGGAAGGAAAATAATGTIGCAGCAAACTACT
CATGATTACCATGCAGTTTCTGACACAGCTICAGAGCTCCGGAGCATCTCCCATGGAAAGCATGGATTCCAC
TTCTGAATGCACACGGCTTCAAGGGAGACCAACTTCAATACAGTCCGGATGGCAAAGTGATTCAGCCAAT
CCAGGACATCAACAACAAAACACCAAGATCIGAGTACCCATCCAGCATTICCIGCAGATCTIGIGGATACA
CTGCGAAACATTAAAAGAGCAGTGTATGCCATTCCTATTAGCCATCGAAGGGCAAGTGCTTACAGCTCTIGC
ATATCAAAAACAATAGGACCGGCAAATTACTCTGTTCCCAATCAAAAGAATGGAAGCGAAAGTTTTIGCTTT
CAAAATGCAACATGAAGACATCGTTAAATCTGGAGTAGTCATTICATGGCTGTGGCGGCTCTGGAAAATCA
CAAGCATTACAAAACTTTCTCAGAACTCCIGGCGACTICTAATGACTIGCTGCACAGTGGTITGIGCCAACTG
TTGAACTCAGAAATGATTGGGIGAACAAATTIGTIGTAAGCTACCCATGGAACACATTAAAACATTITGAARAA
AGCAATGATTCAACCAGGATTCCCAGTTGITATCTTTGATGACTACACTAAATTIGCCACCTGGTTACATT
GAAGCCTATTTGTITCCACCATGCCAACACTGAACTTTICATTICTTACTGGGGACTCGCGGCAAAGTGTAT
ATCATGAGTCCAACAATGAAGCATACATIGCCTICATTAGATGAAGCCGTCGCTTIATTATGCTAACTACTG
TGGATTTTACCTAAATGCTACACACAGAAATGTTCGCAGTTITGGCCAATAAGCTAGGTGTITACAGTGAG
AAAGAAGGTCACCTICAAAATTACCITTIGCCTCAAATGCTCTACAAAAGTGCAAAGTGCCAATTTTGGTGC
CCTCTCAAATGAAGAAGAGTGCTATGCAAGACATAGGGCACAAAGCCATGACCTACGCTGGGTGTCAAGG
GCTTACTGCACCGAGAGTICCAAATITIGCTTIGACAACCACACACAACACTGCTICAGACAGGGTIGCTGTAC
ACTTGICTCTICCAGAGCTGTGGATTCCATCCACTTTATCAATACAGGCCCAAACAATTCTGAATTTTGGG
ACAAGCTTGAGGCAACACCATACCTICAAAGCATTTATIGATACTTACAGAGATGAGAAAACAGAAATGCT
CAATTCTAAGCCTIGCTGATGACAGTICCCGCTGAGCCTGAAGCTCCATTGACTCACTTITCCAGTGTCAAAC
GGCAATAACTTIGGAAAAGTTAGCTICAGCGCTICCTGAAAAATTIGCAAGAGAGTTATATGATAAACACC
ATGGATATTCTAATACAATCCAAACTGAARAATCCAGIGGTGCAACTTITTCCAGCATCAACAAGCCAAAGA
TGAAACACTTTTCIGGGCAACAATAGAAGCTAGACTTICTATTACAACTCCGGAAGCCAACTTACGAGAA
TTTGTGCTAAAGAAAGATGTTGGAGATATCTITGITTITICAATTACCACAATGTCATGTIGCTTACCTGCCG
ACCCAGTGGATTICGAGCCAAGAACATGGGAAATATGIGCIGCTGAAGTTAARAAATACATACTTAGCCAA
ACCAATGGCTAACTTGATCAATGCTIGCTAGCAGACAATCTCCTGATTTCGACGCTAACAARAATTTCCCTG
TTCCTAAAATCTCAATGGGTCAAGAAAGTGGAAAAATTAGGTGCTGTCAAGTCAAAGCCTGGCCAGACCA
TTGCAGCTTITCATGCAACAAACAGTIGATGTITGTATGGGACCATGGCCAGATACCTCAGAAAGATGAGACA
AAGATTITCAACCAAAACATATITTICATCAATTGTGAAACAACAACTGATAATCIGAACCAATTIGTTARA
CAAGGTTGGAATTTTAACAGAACAGCTCAGACAAATGATTTICACAGCTTTTGACCAATCACAAGATGGTG
CAATGCTTCAATTTGAAGTCATGAAGGCAAAATTCTTCAATATCCCTGCCGACATCATTGAAGGATACAT
CAACATCAAATTGAACGCCAAAATTITICCTITIGGCACATTIGICCATTATGAGGTIGTICTIGGIGAAGGTCCA
ACTTTIGATGCCAACACAGAATGTIICAATAGCATATACTIGCTACAAGATACCATCTIGATICTACAGTICA
AGCAGGTTTATGCTIGGAGATGATATGGCATTAGATGGAGTTGTCCAAGAAAAACCCTICTTTTAAAAAACT
ACAGAACAAGCTTAAACTCACCTCAAAGACACTATTITCCAAAACAGGTTAAAGGTGATTIATGCTGAATTC
TGTGGITGGACTTTICACTCCTGGTGGTATCATTAAAAACCCTTTGAAAATGCATGCTTCCATTATGTTGC
AAGAGGCAATCGGCAATTTACACACTGCTIGCCAGATCATATGCCATTIGACATGAAGCATTICATACCAAAT
GGGTGATGAGCTGCACAATTACTTAACACCAGATGAAGCTGAACAACACTTCCTITGCTGTICGGAAGTTIG
CACAAGTTACACCAAGGAGAAGCAATCAGACTTGGTGAAAAGAGCCCTCCAAAAGCAACACATTGAGGGG
TTAAGITTICCCCAGTITCGAAATGGAAAGATCAACTCIGATTAATTITACTTICAATTGCACCACTTCGAGC
CAAAACTCAGTGTTGAAGGAATCATACTIGTGCACGGAATTGCAGGCACTGGGAAAACCACTTTACTTAG
GACTTIATTTTCTGCTTACCCTAGCTTAGTTATAGGTICACCTAGGCCTTGCTATTTAGATAAACAAAAC
AAAATTITCACAAGTITGCTITATICTIGCTTTCCCAATACCCATIGTIGATATTIGTICGATGAGTATCATTTGC
TAGAAAGTTTTCCAGAACCAAAATTGGCTATCTTTGGIGACCCCTIGTCAATGCACATACATTGAGAGACT
TAGAGICCCACATTACACTTICCITCAGAACTICATAGATITGGAAAGTCAACTGCTGAGATITTIGAACARAA
CTIGTTIGACCTTAATATAGTCICAGTTAAGAAAGAAGACGACATCGTTGAATTCTTTAACCCTTITCGAAG
TTGACCCCACTGAGCATATCTCTIGCCTICTIGAAGAAGAAGTCTTGGACTTTGTTICTGACCAAGTGGTGAC
CACTAGCTCAGAGGAACTAGCAGGACTTGAGTTTGCAGAAACAACTTTCTACTGCACAACATTGGCCGCA
GCTGTIGCTGAAAATCCTGCTAAGACTTTICATCTCTCIGACTAGACACACCCACAAACTCACCATTGGGG
AACTAAATGCCAGGTCTAACTCCTAGAGCTGACCTCACTGACACATACAAAATCATTGCCATTGCTTTCT
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TGTTGICAGCTTGCATTTACTICCAAAATAGCCACTACCAACCTGTITGCTGGAGACAACTTGCACCGTTT
GCCTTITGGIGGCCAATATCAAGACGGCACCAAAANGATATCTITATTITTICCACAACAGCAGTICATACTTT
CATTCIGGAAACAAATTAAATGTCCTICATACTTATCTICATTICTCACATTGGGTATTIGICCTCACCAATA
AATTTAGTITTAGCTITTAGTICGTACTACTICACCAGCATICITGCTATAACACACATICAGCAACCAACAA
TACACAACCATIGTCAGGTCATCATTGACGGTGCTGCAATAGTICATAACAAATTIGTGAGAACACACCAGA
AGTGCTITAAAGCAATCAACTTCTICCCCTTIGGAACGGGTITAAGTTTTCCTAAATTTGAAAATTAATATTGA
GTGTTCACAAAAATCAACTTCAATAAACAATCATGCCTIGACACAACACCTGTTIGCTGCCACTTCAAGTGC
ACCACCCACAGCCAAAGATGCIGGIGCCAAAGCTCCTICTGACTICICAAATCCCAATACAGCTCCTAGT
CTCAGIGATTTGAAGAAAGTCAAGTATGTICTCCACCGIGACCTCCGTGGCCACACCAGCTGAAATTGAAG
CCCTAGGCAAAATCTTCACCGCTATGGGCCTITGCCGCCAATGAGACTGGTCCGGCCATCTGGGATCTAGC
TCGTGCATATGCTIGATGTGCAGAGTITCTAAATCGGCACAGCTCATTIGGAGCTACCCCTTICCAACCCTGCA
CTATCACGCCGAGCCCTITGCTIGCTCAGTTITIGATCGAATCAATATAACCCCCAGGCAATTITIGCATGTACT
TTGCCAAAGTTGTITTIGGAACATACTITICTCGACAGCAACATICCACCAGCAAATIGGGCCAAACTTIGGTTIA
CCAAGAAGATACAAAATTTGCIGCATTTGACTICTTCGATGGAGTCACCAACCCTGCCAGCCTGCAGCCT
GCTGATGGICTTATCAGGCAGCCAAATGAGAAAGAACTAGCTGCTCACTCCGTAGCTAAGTACGGCGCCT
TGGCTAGGCAAAAGATCICCACAGGTAATTATATTACCACACTIGGAGAAGTCACACGIGGACACATGGEG
AGGAGCTAACACCATGTACGCGATAGACGCACCCCCTGAACTTTAAACACTCGAAACTTAATCAGAGTGG
GGTTTICTACAGTITITATCTTCCTAATTATTITICTTITGAAAT

SEQ ID NO: 4 EU Sp-13

GAAAACAAAATAAATAAATARAATATACAAAGTTAAACTAACACAACATAACCACGTGGAAARACAGCGAA
AGCACTITTACCACATTATGICICGIGTITAGAAATACTITGGAAAAGATCAGAGACCCACAAGTACAGTCC
AGCATTTGIGAAGCTGCCTATCAACATGTTICGACCTGIACTTAAAGAATCTCTAATCAATTGTCCTTACG
CGCTTAATGATTATGAAGCAGACACCCTIGAGAATCTIGGTIGTCACAATTAACCCCCATGCAATCCAAAC
ACACACACATGCCGCAGCCAAAGTAGTCGAAAATCGTATGCTTIGAAATTIGTTGGACATCACTIGCCTARA
GATGAAAAAGTAACTTTCATCITCCTCAAACGTAGCAAGCTGCGTTACATCGAGAAGAGCTGCTGTGCATA
AAGATGTICITTGICAATCATAACATTGAACCAAAAGACTTCTTCAGGTATGATGAAGAGTCTACATCAAC
CAGCTITTCCGCTTIGATACGAGAATCGCATACATTTCAGATICTICTACACTTTATGGAACCTIGCTIGATGTG
ACTCACTIGITTGACCGTITGCCAAAACCTTAAAACATIGATGGCAACTGTTGTACTACCTGIGGAAGCTA
TACACAGACAGACATCICTATICCCTIGCGATTTACTCCATTAACTACAATGAAGAAGGCTTTGAGTATAT
CCCAGGATCACACGGTGGTGGGGCATATTTCCACAAATATCGAAACCCTAGAATGGCTCAAATACTCTAGA
TTCATIGGACATGATCCATTGACTGGTTTAAAATACACCATTACGATTCAAATGGTGGAGAGTCTTGGTG
CCAACCACCITTIICCICITCCAAAGAGGAAACTITGAGACGCCGCTATACAGGACGTITICARAAGAATAG
TTTTGIGACATTCCCAAATATATTCCATCCCCGACACGTCAATGCCACAAAACCTATGCCTAGATCAAGG
GCCATACAGCTGTACTTATATGTGAAATCAGTAAATAAAGTTACGCAAAGAGATATATTITGCCAAGGTTA
GACAACTGATTTCCACTGCTGAGCTAGAATTGTATGACCCTIGATGAACTCACGCACGTTIGTAAATTATTT
CACATATGIGICACAACTGTICATCTATCAATGATTATGACAACATGCTCAAATCCAGTTITCTITCAAANAAA
CTGGTIGCACCCATGCAACACGACTIGCAGGTIGCATGATIGAATTICTITCCGGGGAAAGAGCTGACTTCAATC
AACTGCTCACAGCICTTCAATGGAAAGATTTTTICCTATACTATTAAGACTGAAGAGCTTGTAATTACTAC
ACACACTGCTATAGGACAAGCAATAAGCAATGCAGCTACCACATATAAAGAAAGAAGGCAGCTGACTCAA
TIGGTCAAAAAAGGTACAATATCCITAGCAGATITTGAACAGAGAGAACCTGAAATAACTTACACTGAGT
TTGAGCCTGAAACTAGGCCCCAAGTIGGACTGCGTTACTAATTATAATAATGCAGTAAAARAATTTAGGTCT
TTCTGCACTTGATGAACAGCCICAATCTICATCTTCTAGCAGTCATATACCCTGCAATCAAATATCCTTA
GCAATGACTGATGACGACAATGCTGCGGCCATTCATGAAATTGAATCTCTATTGTCTGAACCGATAATAG
CTICCTCAACTICCCAGCATTGCCACACAAGACATGGGCCAGITATGCTTCAGACACTICATCCATGAAGAA
CCGTGAGATTGCAGAACATAATIGCIGAGCTTGAAATCTICACGCAAGGAAAATAATGTGCAGCAAACTACT
CATGATTACCATGCAGTTTTTGACACAGCTICAGAGCTCCGGAGATCTCCCATGGAAAGCATGGATTCCAC
TTCTGAATGCACACGGCTTCAAGGGAGACCAACTTCAATACAGTCCGGATGGCAAAGTGATTCAGCCAAT
CCAGGACATCAATAACAAANCACCAAGATCIGAGTACCCATICCAGCATICCTIGCAGATCTIGIGAATACA
CTGCGAAACATTAAAAGAGCAGTGTATGCCATTCCTATTAGCCATCGAAGGGCAAGTGCTTACAGCTCTIG
ATATCAAAAACAATAGGACCGGCAAATTACTCTGTTCCCAATCAAAAGAATGGAGGGAAAGTTTTGCTTT
CAAAATGCAACATGAAGACATCGTTAAATCTIGGAGTAGTCATICATGGCTGTGGCGGCTICTGGAAAATCA
CAAGCATTACAAAACTTTCTCAGAACTCITIGGCGACTICTAATCACTIGCTGCACAGTGGTITGIGCCAACTG
TTGAACTCAGAAATGATTGGGIGAACAAATTGTGTAAGCTACCCATGGAACACATTARAAACATTTGAARAA
AGCAATGATTCAACCAGGATTCCCAGTTGITATCTTTGATGACTACACTAAATTIGCCACCTGGTTACATT
GAAGCCTATTTGTITCCACCATGCCAACACTGAACTTTICATTICTTACTGGAGACTCGCGGCAAAGTGTAT
ATCATGAGICCAACAATGAAGCATACATIGCCICATTAGATGAAGCCGICGCTIATTATGCTAACTACTG
TGGATTITTACCTAAATGCTACACACAGAAATGTTCGCAGTITGGCCAATAAGCTAGGTGTTITACAGTGAG
AAAGAAGGTCACCICAAAATTACCITTIGCCTCAAATGCTCTACAAAAGTGCAAAGTGCCAATTTTGGTGC
CCICTCAAATGAAGAAGAGTGCTATGCAAGACATAGGGCACAAAGCCATGACCTACGCTIGGGTGTCAAGG
GCTTACTGCACCGAGAGTCCAAATTTTGCTTGACAACCACACACAACACTGCTCAGACAGGGTGCTGTAC
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ACTTGICTCTCCAGAGCTGTGGATTCCATCCACTTTATCAATACAGGCCCAAACAATTCTGAATTTTGGG
ACAAGCTTGAGGCAACACCATACCICAAAGCATTTATIGATACTTACAGAGATGAGAAAACAGAAATGCT
CAATTCTAAGCCTIGCTGATGACAGICCCGCTGAGCCTGAAGCTCCATTGACTCACTTITCCAGTGTCAAAC
GGCAATAACTTGGAAAAGTTAGCTICAGCGCTICCTGAAAAATTIGCAAGAGAGTTATATGATAAACACC
ATGGATATTICTAATACAATCCAAACTGAAAATCCAGTGGTGCAACTTITTCCAGCATCAACAAGCCAAAGA
TGAAACACTTTTCIGGGCAACAATAGAAGCTAGACTTICTATTACAACTCCGGAAGCCAACTTACGAGAA
TTTGTGCTAAAGAAAGATGTTGGAGATATCTTGTTTTICAATTACCACAATGTCATGTGCTITACCTGCCG
ACCCAGTGGATTICGAGCCAAGAACATGGGAAATATGIGCIGCTGAAGTTARARATACATACTTAGCCAA
ACCAATGGCTAACTTGATCAATGCTGCTAGCAGACAATCTCCTGATTTCGACGCTAACAAAATTTCCCTG
TTCCTAAAATCTCAATGGGTCAAGAAAGTGGAAAAATTAGCTCCTIGTCAAGTCAAAGCCTGGCCAGACCA
TTGCAGCTTITCATGCAACAAACAGIGATGTITGTATGGGACCATGGCCAGATACCTCAGAAAGATGAGACA
AAGATTITCAACCAAAACATATITICATCAATTGTGAAACAACAACTGATAATCIGAACCAATTIGTTARAA
CAAGGTITGGAACTTITAACAGAACAGCTCAGACAAATGATTICACAGCTTTTGACCAATCACAAGATGGTIG
CAATGCTTCAATTTIGAAGTCATGAAGGCAAAATTCTTCAATATCCCTGCCGACATCATTGAAGGATACAT
CAACATCAAATTGAACGCCAAAATTTTTCTITGGCACATTIGTICCATTATGAGGTIGTCTGGTGAAGGTCCA
ACTTITIGATGCCAACACAGAATGTICAATAGCATATACTGCTACAAGATACCATICTIGATICTACAGTCA
AGCAGGTTTATGCIGGAGATGATATGGCATTAGATGGAGTTIGTCCAAGAAAAACCCTCTTTTAAAAANCT
ACAGAACAAGCTTAAACTCACCTCAAAGACACTATTTCCAAAACAGGTTAAAGGTGATTATGCTGAATTC
TGTGGITGGACTTTICACTCCTGGTGGTATCATTAAAAACCCTTTGAAAATGCATGCTTCCATTATGTTGC
AAGAGGCAATCGGCAATTTACACACTGCIGCCAGATCATATGCCATTIGACATGAAACATTICATACCAAAT
GGGTGATGAGCTGCACAATTACTTAACACCAGATGAAGCTGAACAACACTTICCTITGCTCTICGGAAGTIGC
CACAAGTTACACCAAGGAGAAGCAATCAGACTTGGTGAAAAGAGCCCTCCAAAAGCAACACATTIGAGGGG
TTAAGITTTCCCCAGTTCGAAATGGAAAGATCAACTCIGATTAATTTACTTCAATTGCACCACTTCGAGC
CAAAACTCAGTGITGAAGGAACCATAGTTGIGCACGGAATTIGCAGGCACTGGGAAAACCACTTITACTTAG
GACTTIATTITTICIGCTTACCCTIAGCTTAGTITATAGGTICACCTAGGCCTTGCTATTTAGATAAACAANAC
AAAATTTCACAAGTITTGCTTATICTIGCTTITICCCAATACCCATTIGTGATATTGTCGATGAGTATCATTTGC
TAGAAAGTTTTCTAGAACCAAAATTGGCTATCTTITGGTIGACCCCTGTCAATGCACATACATTGAGAGACT
TAGAGICCCACATTIACACTTICCITCAGAACTCATAGATITGGAAAGTCAACTGCTGAGATTITTIGAACARAA
CTGTTIGACCTTAATATAGTCICAGTTAAGAAAGAAGACGACATCGTTGAATTCTITTAACCCTTITTGAAG
TTGACCCCACTGAGCATATCTCTIGCCTICTIGAAGAAGAAGTCTTGGACTTTGTTICTGACCAAGTGGTGAC
CACTAGCTCAGAGGAACTAGCAGGACTTGAGTTTGCAGAAACAACTTTCTACTGCACAACATTGGCCGCA
GCTGTIGCIGAAAATCCTIGCTAAGACTTICATICICTICIGACTAGACACACCCACAAACTICACCATTGGGEG
AACTARATGCCAGGTICTAACTCCTAGAGCTIGACCTCACTGACACATACAAAATCATTIGCCATTIGCTTTICT
TGTTGICAGCTTGCATTTACTICCAAAATAGCCACTACCAACCTGTITGCTGGAGACAACTTIGCACCGTTT
GCCTTITGGIGGCCAATATCAAGACGGCACCAAAAAGATATCCTATITTICCACAACAGCAGTCATACTTT
CATTCIGGAAACAAATTAAATGTICCICATACTTATCTICATICTICACGTITGGGIATIGICCTICACCAATA
AATTTAGTTITTAGCTITTAGTCGTACTACTCACCAGCATTICTTGCTATAACACACATTCAGCAACCAACAA
TACACAACCATTGTCAGGCCATCATTGACAGTGCTGCAATAGTCATAACAAATTGTGAGAACACACCAGA
AGTGCTITAAAGCAATAAACTTCTCCCCTTIGGAACGGGITAAGTTTITCCTAAATTTGAAAATTAGTATTGA
GIGTTCACAAAAATCAACTTCAATAAACAATCATGCCIGACACAACACCTGTIGCTGCCACTICAAGTGC
ACCACCCACAGCCAAAGATGCIGGTIGCCAAAGCTCCTICTGACTTICTCAAATCCCAATACAGCTCCTAGT
CTCAGIGATTTGAAGAAAGTCAAGTATGICTCCACCGIGACCTCCGTGGCCACACCAGCTGAAATTGAAG
CCCTAGGCAAAATCTITCACCGCTATGGGCCTITGCCGCCAATGAGACTGGTCCGGCCATGTGGGATCTAGC
TCGTGCATATGCIGATGTGCAGAGITCTAAATCGGCACAGCTCATIGGAGCTACCCCTICCAACCCTGCA
CTATCACGCCGAGCCCTTGCTGCTCAGCTTTIGATCGAATCAATATAACCCCCAGGCAATTTTIGCATGTACT
TIGCCAAAGTTGTITIGGAACATACTICTICGACAGCAACATTICCACCAGCAAATIGGGCCAAACTTGGTTA
CCAAGAAGATACAAAATTTGCTIGCATTTGACTICTTCGATGGAGTCACCAACCCTGCCAGCCTGCAGCCT
GCTGATGGICTITATCAGGCAGCCAAATGAAAAAGAACTAGCTGCICACTCCGTAGCTAAGTACGGCGCCT
TGGCTAGGCAAAAGATCTCCACAGGTAATTATATTACCACACTTGGAGAAGTCACACGTGGACACATGGG
AGGAGCTAACACCATGTACGCGATAGACGCACCCCCTGAACTTTAAACACTCGAAACTTAATCAGAGTGG
GGTTTICTACAGITIATTITTICCTAATTATTITICTITTGAAATAAAAAAAAAAANAAARNAAAAAANADANDD
AAAAAAAAAA

SEQ ID NO:5 LE-2002

GAAAACAAAATAAATAAACAATTATACAAAGTTAAACTAACACAACATAACCACGTGGAAAAACAGCGAR
AGCACTTTACCGCATTATGTCICGIGICAGAAATACTITGGAAAAGATCAGAGACCCACAAGTACAGTCC
AGCATTTGTGAAGCTCCCTATCAACATCTTCGACCTGTACTTAMAGARTCTCTAATCAATTGTCCTTACG
CGCTTAATGATTATGAAGCAGACACCCTTGAGAATCTTGGTGTCACAATTAACCCCCATGCAATCCAAAC
ACACACACATGCCGCAGCCAAAGTAGTCGARRATCGTATGCTTGARATTGTTGGACATCACTTGCCTARR
GATGAAAAAGTAACTTTICATCITCCICAAACGTAGCAAGCTGCGTTACATGAGAAGAGCTGCTGTGCATA
AAGATGTCTTTGTCAATCATAACATTIGAACCARAAGACTTCTTCAGGTATGATGAAGAGTCCACATCAAC
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CAGCTITTCCGTTIGATACGAGAATCGCATACATTTCAGATICTICTACACTTTATGGAACCTGCTGATGTGC
ACTCACTIGITTGACCGTITGCCAAAACCTTAAAACATIGATGGCAACTGTTGTACTACCTGIGGAAGCTA
TACACAGACAGACATCTICTATICCCIGCGATTTACTCCATTAACTACAATGAAGAAGGCTTTGAGTATAT
CCCAGGATCACACGGTGGTGGGGCATATTITICCACAAATATGAAACTCTAGAATGGCTICAAATACTCTAGA
TTICATIGGACATGATCCATTGACTGGTTITAAAATACACCATTACGATTCAAATGGTGGAGAGTICTIGGTG
CCAACCACCTTTTICCTICTTCCAAAGAGGAAACTTTGAGACGCCGCTATACAGGACGTITTICAAAAGAATAG
TTTTGIGACATTCCCAAATATATTCCATCCCCGACACGTCAATGCCACAAAACCTATGCCTAGATCAAGG
GCCATACAGCTIGTIACTTATATGTIGAAATCAGTAAATAAAGTTACGCAAAGAGATATATITGCCAAGGTTIA
GACAACTGATTTCCACTGCTGAGCTAGCGAATTGTATGACCCTGATGAACTCACGCATGTTGTAAATTATTT
CACATATGIGTICACAACTGTCATCTATCAATGATTATGACAACATGCTCAAATCCAGTTITCTTCAAANAL
CTGGTIGCACCCATGCAACACGACTGCAGGTGCATGATTIGAATTCTITCCGGGGAAAGAGCTGACTTCAATC
AACTGCTCACAGCICTICAATGGAAAGATTITITICCTATACTATTAAGACTGAAGAGCTIGTIAATTACTAC
ACACACTGCTATAGGACAAGCAATAAGCAATGCAGCTACCACATATAAAGARAAGAAAGCAGCTGACTCAA
TTGGTCAAAAAAGGTACAATATCCITAGCAGATTTTGAACAGAGAGAACCTGAAATAACTTACACTGAGT
TTGAGCCTGAAACTAGGCCCCAAGTIGGACTGCGTTACTAATTATAATAATGCAGTTAAAAATTTAGGTCT
TICTGCACTIGATGAACAGCCICAATIGTITICATCITCTAGCAGTICATCTACCCTIGCAATGAARTATCCTTIA
GCAATGACTGATGACGACAATGCTGCGGCCATTCATGAAATTCAATCTCTATTIGTCTGAACCGATAATAG
CTCCTCAACTTCCAGCATTGCCACACAAGACATGGGCCAGTITATGCTTCAGACACTICATCCATGAAGAA
CCGCTGAGATTGCAGAACATAATIGCTIGAGCTTGAAATCTICACGCAAGGAAAATAATGTGCAGCAAACTACT
CATGATTACCATGCAGTITTCTIGACACAGCTICAGAGCTICCGGAGATCICCCATGGAAAGCATGGATTCCAC
TTCTGAATGCACACGGCTTCAAGGGAGACCAACTTCAATACAGCTCCGGATGGCAAAGTGATTICAGCCAAT
CCAGGACATCAACAACAAAACACCAAGCATCTGAGTACCCATCCAGCATTCCTGCAGATCTTIGTGAATACA
CTGCGAAACATTAAAAGAGCAGTGTATGCCATTCCTATTAGCCATCGAAGGGCAAGTGCTTACAGCTCTG
ATATCAAAAACAATAGGACCGGCAAATTACTICIGITCCCAATCAARAGAATGGAAGGARAAGTTITITIGCTTT
CAAAATGCAACATGAAGACATCGTTAAATCTGGAGTAGTCATTICACGGCTGTGGCGGCTCTGGAAAATCA
CAAGCATTACAAAACTTTCTCAGAACTCTITGGCGACTCTAATCACTGCTGCACAGTGGTTGTIGCCAACTG
TTGAACTCAGAAATGATTGGGTIGAACAAATTGTGTAAGCTACCCATGGAACACATTAAAACATTTGAAAA
AGCTATGATTCAACCAGGATTICCCAGTTGITATATTITIGATGACTACACTAAATIGCCACCTIGGITACATT
GAAGCCTATTTGTTCCACCATGCCAACACTGAACTTTICATTICTTACTGGAGACTCGCGGCAAAGTGTAT
ATCATGAGTCCAACAATGAAGCATACATIGCCTCATTAGATGAAGCCGTCGCTTIATTATGCTAACTACTG
TGGATTITTACCTAAATGCTACACACAGAAATGTTCGCAGTTITGGCCAATAAGCTAGGTGTITACAGTGAG
AAAGAAGGICACCICAAAATTACCITIGCCICAAATGCTCTACAAAAGTGCARAAGTGCCAATTITIGGTGC
CCTCTCAAATGAAGAAGAGTGCTATGCAAGACATAGGGCACAAAGCCATGACCTACGCTGGGTGTCAAGG
GCTTACTGCACCGAGAGTCCAAATTITTGCTTGACAACCACACACAACACTGCTCAGACAGGGTGCTGTAC
ACTTGICTCICCAGAGCIGTIGGATTICCATCCACTTITATCAATACAGGCCCAAACAATTICTGAATTITGGG
ACAAGCTTGAGGCAACACCATACCICAAAGCATTITATIGATACTTACAGAGATGAGAAAACAGAAATGCT
CAATTCTAAGCCTIGCTGATGACAGICCCGCTGAGCCTGAAGCTCCATTGACTCACTTITCCAGTGTCAAAC
GGCAATAACTTGGAAAAGTTAGCTTCAGCGCTTICCTGAAAAATTTGCAAGAGAGTTATATGATAAACACC
ATGGATATTICTAATACAATCCAAACTGAAAATCCAGTIGGTGCAACTTTTCCAGCATCAACAAGCCAAAGA
TGAAACACTTITTCIGGGCAACAATAGAAGCTAGACTTICTATTACAACTCCGGAAGCCAACTTACGAGAA
TTTGTICTAAAGAAAGATGTTGGAGATATCTTGTTTTICAATTACCACAATGTCATGTGCTTACCTGCCG
ACCCAGTGGATTTCGAGCCAAGAACATGGGAAATATGIGCTIGCTGAAGTTARAAATACATACTTAGCCAA
ACCAATGGCTAACTIGATCAATGCIGCTAGCAGACAATCTCCTIGATTITCGACGCTAACAAAATTTCCCIG
TTCCTAAAATCTCAATGGGTCAAGAAAGTGGAAAAATTAGGTIGCCIGICAAGTCAAAGCCTGGCCAAACCA
TTGCAGCTTITCATGCAACAAACAGTIGATGTITGTATGGGACCATGGCCAGATACCTCAGARAGATGAGACA
AAGATITCAACCAAAACATATITICATCAATTGIGAAACAACAACTGATAATCIGAACCAATTITIGITARA
CAAGGTTGGAACTTITAACAGAACAGCTCAGACAAATGATTTICACAGCTTTTGACCAATCACAAGATGGTG
CAATGCTTCAATTIGAAGTCATGAAGGCAAAATTCTICAATATCCCTIGCCGACATCATTIGAAGGATACAT
CAACATCAAATTGAACGCCAAAATTTTITCTITGGCACATTIGTICCATTATGAGGTIGTCTGGTGAAGGTCCA
ACTTTIGATGCCAACACAGAATGTTICAATAGCATATACCGCTACAAGATACCATCTIGATICTACAGTCA
AGCAGGTTTATGCIGGAGATGATATGGCATTAGATGGAGTIGTICCAAGAAAAACCCICTTITAAAAANCT
ACAGAACAAGCTTAAACTCACCTCAAAGACACTATTTCCAAAACAGGTTAAAGGTGATTATGCTGAATTIC
TGTGGTITGGACTTTCACTCCTGGTGGTATCATTAAAAACCCTTTGAAAATGCATGCTTCCATTATGTTGC
AMAGAGGCAATCGGCAATTITACACACTIGCTGCCAGATCATATGCCATTIGACATGAAGCATTICATACCAAAT
GGGTGATGAGCTGCACAATTACTTAACACCAGATCGAAGCTGAACAACACTTCCTITGCTCTICGGAAGTTG
CACAAGTTACACCAAGGAGAAGCAATGAGACTIGGTGAAAAGAGCCCTCCAAAAGCAACACATIGAGGGG
TTAAGTTTTCCCCAGTTCGAAATGGAAAGATCAACTCTIGATTAATTTACTTCAATTGCACCACTTCGAGC
CAAAACTCAGTGTTGAAGGAATCATACTIGTGCACGGAATTGCAGGCACTGGGAAAACCACTTTACTTAG
GACTTIATTTTICIGCTTACCCTIAGCTTAGTITATAGGTICACCTAGGCCTTGCTATTTAGATAAACAANAC
AAAATTTCACAAGTITTGCTTATICTIGCTTITICCCAATACCCATTIGTGATATTGTCGATGAGTATCATTTGC
TAGAAAGTTTTCTAGAACCAAAATTGGCTATCTTTGGTIGACCCCTGTCAATGCACATACATTGAGAGACT
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TAGAGICCCACATTACACTTCCTITCAGAACTCATAGATTITGGAAAGTCAACTGCTGAGATTITTGAACARAA
CIGTTIGACCICAATATAGTICICAGICAAGAAAGAAGACGACATCGTITGAATICTITTAACCCTIITTGAAG
TTGACCCCACTGAGCATATCTCTIGCCTICTIGAAGAAGAAGTCTITGGGCTTTGTTICTGACCAAGTGGTGAC
CACTAGCTCAGAGGAACTAGCAGGACTTIGAGTITTGCAGAAACAACTTTICTACTGCACAACATTIGGCCGCA
GCTGTIGCTAAAAATCCIGCTAAGACTITCATCICTCTIGACTAGACACACCCACAAACTCACCATIGGGEG
AACTAAATGCCAGGTICTAACTCCTAGAGCTIGACCTCACTGACACATACAAAATCATTIGCCATTGCTTTICT
TGTTGICAGCTTGCATTTACTICCAAAATAGCCACTACCAACCTGTITGCTGGAGACAACTTIGCACCGTTT
GCCTTITGGIGGCCAATATCAAGACGGCACCAAAAAGATATCTITATTITTICCACAACAGCAGTCATACTTT
CACTCIGGAAACAAATTAAATGTCCTICATACTTATCTICATTICTCACATTGGGTATTIGTICCTCACCAATA
AATTTAGTTITTAGCTTTAGTCGTACTACTCACCAGCATTICTTGCTATAACACACATTICAGCAACCAACAA
TACACAACCATTGICAGGTCATCATTCACGGTGCTGCAATAGTCATAACAAATTIGTGACAACACACCAGA
AGTGCITAAAGCAATCAACTTICICCCCTIGGAACGGGITAAGTITTITICCTAAATITGAAAATTAATATTIGA
GIGTTCACAAAATCAACTTCAATAAACAATCATGCCIGACACAACACCTIGTTGCTGCCACTICAAGTGCA
CCACCCACAGCCAAAGATGCTGGTGCCAAAGCTCCTTICTGACTTCTICAAATCCCAATACAGCTCCTAGTC
TCAGTGATTTGAAGAAAGTCAAGTATGTCTICCACCGTGACCTCCGTIGGCCACACCAGCTGAAATTGAAGC
CCTAGGCAAAATCTTICACCGCTIATGGGCCTIGCCGCCAATGAGACTGGTCCGGCCATGTIGGEGATCTAGCT
CGTGCATATGCTGATGTGCAGAGTICTAAATCGGCACAGCTGATTGGAGCTACCCCTTCCAACCCTGCAC
TATCACGCCGAGCCCTTIGCTGCTCAGTTTIGATCGAATCAATATAACCCCCAGGCAATTTTGCATGTACTT
TGCCAAAGTTGCTTTIGGAACATACTICTCGACAGCAACATTCCACCAGCAAATTGGGCCAAACTTGGCTAC
CAAGAAGATACAAAATTTGCTGCATITIGACTTICTTCGATGGAGTCACCAACCCIGCCAGCCTIGCAGCCIG
CTGATGGTCITATCAGGCAGCCAAATCAGAAAGAACTAGCIGCTCACTCCGTAGCTAAGCTACGGLGCCTT
GGCTAGGCAAAAGATCTCCACAGGTAATTATATTACCACACTTGGAGAAGTCACACGTGCGACACATGGGA
GGAGCTAACACCATGTACGCGATAGACGCGCCCCCTGAACTTTAAACACTCGAAACTTAATCAGAGT GGG
GITTITCTACAGTITITATTITCCTIAATTATTITCTTIGAAACAAAAAAAAAAAARAAAAAARAAAARARAAARNRA
AAAAAAAAN

SEQ ID NO:6 Usl

GAAAACAAAACATAACACATAATATCAAAAGTGACCAAACACAACATAACCACGTGGAAAAACAGCGARA
GCACTTITACCACATTATGTCTICGTGTTAGAAACACTTTAGAAAAGATCAGGGACCCACAAGTACAGTCAA
GCATATGCGAAGCAGCATACCAACATGTICGACCAGTITTGAAGGAATCTCTAATCAATTGTICCCTATGC
GCTCAATGATTATGAAGCCGACACCCTTGAGAATTTAGGTGTICACAATTAACCCTCATGCAATTCAAACC
CATACACACGCAGCAGCTAAAGTIGGTITGAAAACCGAATGCTAGAGATIGTTGGICACCATCTACCAARAG
ATGAGAAGGTTACCTTCATTTICCTAAAACGTAGTAAATTGCGTTACATGAGAAGAGCTGCTGITCATAA
AGATGITTTITGCTCAACCATAACGTAGAGCCCAAAGATITTTITTAGGTATGACGAGGAGTCCACATCAACA
AGCTTICTCCGTGAATACTAGAATCGCATACATTICAGACTCCTITACATTICATGGAGCCAGCTGATGTTA
CACACCTTITCGACCGTTGCCAAAATCTTAAAACATTAATGGCAACCGTTGTICCTACCTGTITGAAGCAAT
TCATAGACAAACATCTTTATTICCIGCGATATACTCCATTAACTACAATGAAGAAGGCTTTIGAGTATATC
CCTGGITCCCATGGTGGETGGEGGCATACTTTCACAAGTATGAGACCTTAGACTGGCTTAAATATTCCAGAT
TCATAGGACATGATCCATTGACTGGCCTCAAATATACCATTACAATTCAAATGGTTGAAAGTCTAGGCGC
CAACCACCITTITCCITITCCAAAGAGGAAATTTTGAAACGCCCTTATATAGGACCTITCAAAAAAATAGT
TTTGTGACATTCCCTAATATATTITCATCCCCGACATGICAATGCCACAAAACCTATGCCACGCTCCAGGG
CAATTCAATTGCTACTTATATGITAAGTCIGTCAACAAAGTCACACAAAGAGACATCTITTIGCAAAAGTTAG
ACAGCTITATATCCACAGCTGAGCTGGAACTIGTATGACCCTGATGAGCTTACTCATGITGTCAATTACTTT
TCATATGTTITCACAATTIGTCATICTATAAATGATTATGACAACATGCTAAAATCCAGITICTITCAAGAAAT
TGGTTGCACCCATGCAACAAGACTGGAGGTIGCATCGATIGAAYTCTTCCGGGGARAGAGTGATTTCAATCA
ACTTCICACCGCTICTITCAATGGAAAGATTITITCCTATACTATCAAAACTGAAGAGCTAATAATTACTACA
CACACTIGCCATTGGGCAAGCTATAAGTGGAGCAGCTAATACTTATAAGGAAAGAAGGCAATTGACACAAC
TGGTCAAGCAAGGAGTGATTTICACICGCIGATTITTICAATCTIGAAGAGCCCARAAATAGAATACACCGAATT
CGAGCGAGAAACAAAACCACCAGTIGATIGIGTGACTAATTACAACAATGCTGTITAAGAACCTTIGGCCTG
TCTGAACCAGTGGATCTGCCAGAATGCTCATACGCTAGAAACTCTIGTITCCTAACAATGAGATATCTATGG
CTATGACTGATGCIGACAACTICGCIGTTATAAATGAAATTIGAATCICICTTIGICTGAAGAAATCGCAGC
ACCAACACTTCCAGCATTGAAAAATAAAACATGGGCTAGTTATGCATCTGACACTTCATCAAAGAAGAAT
GAAGAAATTGAAAATATAATTGCTGAGCTAGAAGCTTCACGTAAGGTCTCCAATGTCCAGCAAACACAGC
ACAACTACCATATCICACAATGCCCCACTTCCTTIAACIGCTIGATCTICCATGGAAAGCCTGGCTCCCACT
TCTCAATGCCCATGGTTTCAAAGGAGATCAGATCCAACATAGTCCCGACGGCCAAATAATCCAACCAATT
CAGGACATCAACAATAAAACACCAAGATCIGAATACCCATCTAGCATCCCTGCAGATCTITGTITICAACCT
TGCGCAATATTAAAAGAGCAGTTTATGCTATTCCTATCAGCCACAGAAGGGCCAGCGCTTATAGCTCAGA
TGTTAAAAATAACAGAACTGGAAAACTGCICTGTGCTCAATCCAAAGAATGGAAAGAGAGTTTTIGCTTIC
AAAATGCAACATGAAGACATAGTCAAATCIGGTIGTTGICATACATGGTTIGTGGCGGCTCCGGAAAATCAC
AAGCATTGCAAAACTTCCTTAGAACTTTGGGTGACAATAATGACTGCTGTACAGTTGTTGTICCCCACAGT
AGAGCTCAGGAATGACTGGGTTAACAAATTGTGCAAGTITGCCTATGGAACACATCAAAACATTTGAAAAA
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GCAATGATTCAACCAGGCTTTCCTGTITGICATTTTTGACGACTATACTAAGCTGCCACCCGGTTACATIGC
AAGCTIATCIGTICCATCATGCCAACACTGAACTCTICATCCICACTIGGTGACTICTAGACAAAGTGTATA
TCATGAGTCCAACAATGAAGCTITACATTGCCTCTICTTIGATGAAGCTGTTGCCTACTATTICCAACTACTGT
GGTTICTATTTGAACGCTACGCACAGAAATGTACGTAGTITTAGCTAACAAGTIGGGAGIGIACAGTGAAA
AAGAAGGACACCTCAAAATTACTTTITGCATCCAATGCTICTACAAAAATGCAAAGTACCCATCTTIGGTGCC
CTCTCAGATGAAGAAAAATGCAATGCAAGACATTGGCCATAAAGCAATGACTTATGCAGGATGTICAAGGA
CTTACIGCTICCAAGAGTTCAAATTTITGCTTGACAACCACACACAGCATTGCTCGGACAGAGTTICTTTACA
CATGICITICACGAGCIGTIGGATTCTATCCATTITTATCAATACTGGCCCCAACAATTICCGAATTITTGGGA
TAAGCTTGAAGCTACACCATACCTCAAAGCCTTTATTGATACATACCGGGATGAAAAGACTGAGATGTTIGC
AATTCAAAACCTGCAGATGACAGCCCTGTIGGAACCTAGAGCTCCTIGCTACTCATTTCCCCGTICTICTAACG
GCAACAACTTAGAGAAATTAGCTTCAACACTACCTGAAAAGTTITGCTCGGGAGATCTATGATAAACATCA
TGGTTATTCCAACACCATACAAACAGAGAACCCCATAGTACAACTITTICCAACATCAGCAGGCAAAAGAT
GAAACICTICITTIGGGCAACAATTGAGGCAAGACTTICTATAACCACACCAGATGCTAACCTICAGAGAAT
TTACTTITGAAGAAAGACGTTGGAGATATTICTIGTTCTTTAACTATCACTCAGCAATGTIGICTIGCCAGCTGA
CCCTGICGACTTCGAGCCAAGAACTTGGGAAATATGTGCAGCTGAAGTCAAGAATACATACCTAGCAAAA
CCAATGGCTAATITGATAAATGCCGCTAGTICGACAATCTCCTIGACTICGAGCCTAACAAGATCICACTGT
TTTTGAAGTCACAATGGGTTAAGAAACTAGAGAAATTGGGAGCAATCAAATCAAAGCCTGGGCAAACAAT
TGCGGCTTTITATGCAGCAAACCGTCATGCTIGTACGGAACTATCGCTAGATACTTAAGAAAAATGCGAGACAA
AGATTICAACCAAAACACATTITCATCAATTGTGAAACTACAACTGATGATCTGAATAATTTTGTTCTCA
ATGGTIGGAACTTITAATCGAACTGCICAGACTAATGATTITCACTGCATTITGATCAATCCCAAGATGGAGC
TATGTIACAATTTIGAAGTCATGAAGGCTAAATTICTTCAACATICCIGCAGACGIGATTGAAGGGTATATC
AACATTAAGCTTAACGCTAAAATTTITCCTAGGTACCCITTCAATTATGAGGTTATCAGGCTGAAGGTCCCA
CATTTGATGCAAACACTGAATGCTCTATTIGCTTACACAGCAACAAGATACCATCTAAGTTCAGCAGTGAA
ACAAGTITTACGCTIGGTIGATGACATGGCTICTIGACGGAGTGGTCATGGAAAAACCCTCCTITTAAGAAACTA
CAGAGCAAGCTTAAATTGACATCAAAAACATTGTTTCCAAAACAAGTTAAGGGTIGATTATGCCGAATTTT
GTGGGIGGACTTTTACCCCAGGTGGGATTATTAAAAATCCTTTGAAAATGCATGCATCCATCATGTTACA
AGAAGCAATAGGTAACCTCCACACTGCTGCTAGGTCGTATGCAATAGACATGAAGCATTICATACCAAATG
GGAGATAAATTGCATGAATACCTITACTCCIGATGAAGCTGAGCAACATTTCTIGGCIGITCGCAAATTGC
ACAAACTCCACCAAGGTGAAGCCATGAGACTTGGGGAGAAGAGCCCCCCAAAAGCAACACATTGACGGGT
TAAGTTITCCCCTGITCGAAATGGAAAGATCCACTCTAATAAATTTACTTCAACTGCACCACTTTGAACCT
AAACTCAGCGTTGAAGGAGTTATTGTTGTACACGGAATCGCTGGAACAGGGAAAACTACCCTACTTAGAA
CITTATITICCGCITACCCGAACTTIAGTIATAGGATCACCTIAGGCCTITIGTITATITAGATAAAGCTAATAA
AATTTCACAAGTTIGTITTATCITGCTTTCCAAACACCCTTIGTIGATATTIGTCGATGAGTACCATCTTCTA
GAAAGTTACCAAGAACCTACTITGGCTITIGITTIGGAGACCCTTIGTICAGTGTACTTTCATTIGAAAGACTTA
GAATTCCACACTACACTICCTICAGAACACATAGATTIGGCAAGTICTACTGCAGAGCTTITTAAACAAGTT
GITTCAACTICAAATTGTATCIGTAAAACAAGAAGACGACATAGTTIGAATTICTICGACCCATTIICAAGTA
GACCCAACTGAAAATATTTCAGCATCTGAGGAAGAAGTTTTIGCAATTTIGTCTCTIGATCAAGTAGTGACAA
CCAGCICTGAAGAATTAGCAGGATTGGAGTTCACTGAAACCACTTTCTACTGCACTACACTAGCTGCAGC
AGTCACTGAAAATCCTGCCAGAACTTTCATCTCCTTAACCAGACACACTCAGAGACTCACCATTIGGCGAA
CTAAATGCCAGGATTIGACTCCIAGAGCTGACCTICACTGACACCTACAAGATAATTIGCTATIGCITTTITIG
TTGTCAGCTTGCATTTACTTCCAAAACAGCCATTACCAACCTIGTIGCTGGAGATAATCTGCATAGATTGC
CATTTGGTGGCCAGTATCAAGACGGCACCAAGAAGATATCATATTTTCCTCAGCAACAATCATACTTTCA
CICTGGTAACAAATTAAATGICCTCATACTICATCTTCATTICTITACATIGGGTATCGICCTCACCAATARAA
TTTAGITTTAGCGITAGCCGTACTACTCACCAGCATICTITGCTACAATACACATICIGCAGCCAACACAA
CACCACCATTGCTCAGGTCATCATTGACGGAGCTGCCATAGTTCTTACTAATTGTGAARAACACGCCTGAAG
TICTAAAAGCAATCAACTICTCCCCTITIGGAACGGGTTAAGTITTITCCTAGTIGTTIGAAAATTAACTITGAG
CACTTCACAATTAAGCTAACAATTCACTAATCATGGCTGACAATACCCCAGTTGCTGCTACTTICTGGTTIC
CCCTCCAACTGCICAAGATGCIGGIGCCAAAGCCCCIGCTGACTTITICAAATCCTAATACAGCTCCTAGC
CTCAGIGATTTGAAGAAAGTCAAGTATGTIGTCCACAGICACTTICAGTGGCAACACCAACTGAAATAGAAG
CCCTTGGAAAGCATCTITCACCGCCATGGGACTGGCTGCTAATGAAACTGGACCCGCTATCTGGGATCTAGC
GCGTGCTTATGCIGATGTICCAAAGTITCAAAATCCGCACAACTCATAGGTGCCACCCCTICAAATCCAGCA
CTCTCACGCCGCGCACTTGCTGCCCAATTTIGATCGTATTAACATCACACCCAGGCAGTTICTGCATGTATT
TTGCTAAAGTTGTCTGGAACATTCTGCTAGACAGCAATATCCCACCAGCAAACTGGGCCAAGCTTGGTTA
CCAAGAAGACACAAAATTITGCIGCTITIICGATTICTTICGATGGAGTCACCAATCCAGCAAGTTTIGCAACCA
GCTGACGGCCTCATCCGACAACCCAATGAAAAGGAGCTTGCTGCTICACTCAGTIGCTAAGTATGGTGCAC
TAGCCAGGCAGAAAATTTCCACTGGCAACTACATAACCACACTTGGAGAGGTCACACGTIGGACACATGGEG
TGGAGCTAACACCATGTACGCAATTGATGCACCCCCAGAACTTTAAAACACTCGAAACTTAATTAGAGTG
GGGTTITCTATAGTITTATTTTICCCAATAAATTGCTTTIGTAAT



CA 03000945 2018-04-04

WO 2017/061859 PCT/NL2016/050684
52/58

SEQ ID NO: 7 LP-2001

GAAAACAAAATATAAACAAATATACAAAGTTAAACTAACACAACATAACCACGIGGAAAAACAGCGARNAG
CACTTTACCACATTATGTICTCGTIGICAGGAATACTTTGGAAAAGATCAGAGACCCACAAGTACAGTCCAG
CATTTGCGAAGCCGCATATCAACATGTITCGACCCGTACTTAAAGAATCTCTAATCAATIGICCITATGCG
CTTAATGATTATGAAGCAGACACCCTTIGAGAATCTTGGTGTCACAATTAATCCCCACGCAATCCAAACAC
ACACACATGCCGCAGCTAAAGTAGTTGAAAATCGTATGCTTIGAAATCGTTGGACATCACTTIGCCAAAAGA
TGAAAAGGTAACTTITTATCTTICCTCAAACGTAGCAAGCTGCGTITACATGAGAAGAGCTGCTGTGCATAAA
GATGICITIGICAATCATAACATTGAACCAAAAGACTICTICAGGTIATGATGAAGAGTCTACATCAACTA
GCTTTICCGTTAATACGAGAATCGCATACATTTCAGATTICTICTACACTTTATGGAACCTGCTGATGTGAC
TCACTIGTTTGACCGTTIGCCAAAACCTTAAAACATTAATGGCAACTGTTGTACTACCTCTIGAAGCTATA
CACAGACAGACATCCCTATTCCCTGCCATTITACTCCATTAACTACAATGAAGAAGGCTTTGAGTACATCC
CAGGATCACACGGIGGTIGGGGCATATTITCCACAAATATGAAACCCTAGAATGGCTCAAATACTCTAGATT
CATTGGACATGATCCATTGACIGGITTAAAATACACCATTACAATICAAATGGTIAGAGAGTICTITGGTGCC
AACCACCTITTCCITTTCCAAAGAGGAAACTTTGAGACGCCGTTATACCGGACGTTTICAAAAGAATAGTT
TTGTGACATTCCCAAATATATITCATCCCCGACATGTCAATGCCACAAAACCTATGCCTAGATCAAGGGC
CATACAGCIGTACCTIATATGTGAAATCAGTAAATAAAGTTACGCAAAGAGACATATITGCTAAACTTAGA
CAACTGATTTCCACTGCTGAACTAGAATTGTATGACCCTGATCAACTCACGCATGTTIGTAAATTATTTCA
CATATGTIGICACAACTGTCATCTATCAATGATTATGACAACATGCTCAAATCCAGTTITCTTITAAAAANCT
GGTGGCACCCATGCAACACGACTGGAGGTGCATGATTGAATTICTTICCGGGGAAAGAGTCACTTCAATCAA
CIGCTAACAGCTCITICAATGGAAAGATTITICATACACTATTAAGACTGATGAGCTIGTAATCACTACAC
ACACTGCTATAGGACAAGCAATATGCAATGCAGCTGCIACATATAAAGAAAGAAGGCAGCTGACTCAATT
GGTCAAAAATGGTACAATATCCTTAGCAGATTTTGAACAGAAAGAACCTGAAATAACCTACACTGAATTT
GAGCCTIGAAACTAGGCCCCAGGTGGACTGCGTTACTAATTACAATAATGCAGTCAGAAATTTAGGTCTTT
CIGCACTCGATGAACAGCCTICAATGTITICATCTTICTAACAGTICATATACCCTGCAATGAAATATCTCTAGC
AATGACTGATGATGATAATGCIGCGGCCATTCATGAAATTGAATCTICTATTGTCTGAACCGATAATAGCT
CCTCAACTCCCAGCATTGCCACACAAGCACATGGGCTAGTTATGCTTCCGACACATCATCTATGAAGAACC
GTGAAATTGAGAACATAATTGCTGAGCTTGAAATCTCACGGAAGGAAAACAATGTGCAGCAAACTACTCA
TGATTACCATGCIGITICTGATACIGCTCAAAACTCIGGAGGTICICCCATGGAAAGCATGGATTICCACTT
CTGAATGCACACGGCTTTAAGGGAGACCAACTTCAATACAGTCCTIGATGGCAAAGTGATTCAGCCAATTC
AGGACATCAATAACAAAACACCAAGATCTIGAGTACCCATCCAGTATTICCTGCAGATCTTGTAACTACACT
GCGAAACATTAAAAGAGCAGTGTATGCCATTCCTATTAGCCATCGAAGGGCAAGTGCTTACAGCTCTGAT
ATCAAGAACAATAGGACTGGCAAATTIGCTITIGCICCCAATCAAAAGAATGGAAGGAAAGTITIGCTITICA
AAATGCGACATGAAGACATCGITAAATCTIGGAGTGGTICATTICATGGCTGTGGTGGCTCTGGAAAATCACA
AGCATTACAAAACTTTCTCAGAACTICTTGGCGACACCAACGACTGTITGCACAGTIGGIGCTGCCAACTGTT
GAGCTCAGAAATGATTGGGTGAACAAATTGTGCAAACTACCCATGGAACACATTIAARACATTIGAAAAAG
CAATGATTCAACCAGGATTCCCAGICGCTTIATICTITTGATGACTACACCAAATTIGCCACCIGGTITACATTIGA
AGCCTATTIGTITCCACCATGCCAACACCGAACTTTTCATTCTCACTGGAGACTCGCGGCAAAGTGTATAT
CATGAGTCCAACAATGAAGCATACATTIGCCTCCTTAGATGAAGCCGTTGCTTACTATGCTAACTACTGCG
GATTTTIACCTAAATGCTACACATAGAAATGTTCGCAGTITTAGCCAATAAGCTAGGTGTTITACAGTGAGAA
AGAAGGCCACCTCAAAATTACCTTIGCCICAAATGCTCTACAAAAGTGCAAAGTIGCCAATTTTAGTGCCT
TCTAAAATGAAGAAAGGTGCCATGCAAGACATAGGGCACAAAGCCATGACCTACGCIGGTIGTCAAGGGC
TTACTGCTCCAAGAGTCCAAATTTIGCTTGACAACCACACACAACACTGCTCAGACAGGGTIGCTGTACAC
ATGTCICICTAGAGCTGTITGATICCATCCATTITATCAATACAGGTICCARAACAATTCTGAATTTITGGGAC
AAGCTCGAGGCAACACCATACCTICAAAGCATTTATTGATACTTACAGAGATGAGAAAACAGAAATGCTCA
ATTCTAAACCTGCTIGACGACAGTCCTACTGAGCCTGAAGCTCCATTIGACTCACTTTCCAGTIGTCCAACGG
CAACAACTTIGGAAAAGTTAGCITCAGCACTICCTIGAAAAATTIGCAAGGGAGTIGTATGACAAACACCAT
GGGTATTCTAACACAATCCAAACTGAAAATCCAGTGGTACAACTTTTCCAGCATCAACAAGCCAAAGATG
AAACGCTTTITICTGGGCAACAATAGAAGCTAGACTTTICIATTACAACTCCGGAAGCCAATTTACGAGAATT
TGTGCTIGAAGAAAGATGTTGGAGACATCTIGTTTTTCAACTACCACAATGCGATGTGCTTACCCGCTGAT
CCAGTGGACTTTGAGCCAAGAACATGGCGAAATATGTGCTGCTCAAGTTAAAAATACTTACTTAGCCAAAC
CAATGGCTAACCTIGATCAATGCTGCTAGCAGACAATCICCIGATTITIGATACTAATAAAATTTCCCTGTT
CTTAAAATCTCAATGGGTCAAAAAAGTGGAAAAATTAGGTGCTGTCAAATCAAAGCCTGGCCAGACCATC
GCAGCTTTCATGCAACAAACAGTGATGCTTGTATGGGACCATGGCCAGATACCTCAGAAAGATGAGACAAA
GATTCCAACCAAAGCATATTITICATTAATTIGTGAGACAACAACGGATGATCTGAACCAATTITGTITAAACA
AGGTTGGAACTTTAACAGAACTIGCTICAGACAAATCGATITCACAGCTTITTGACCAATCACAAGATGGTGCA
ATGCTICAATTTGAAGICATGAAGGCAAAATTCTTCAATATCCCIGCTGACATIATIGAAGGATACATCA
ATATCAAATTGAACGCCAAAATTTTCCTTGGTACATTGTCCATTATGAGGTTGTICTGGTGAAGGTCCAAC
TTTTGATGCTAACACAGAATGITCAATAGCATATACTGCTACAAGATACCATCICGATTICCACAGTCAAG
CAGGTTITATGCTGGAGATGACATGGCATTAGATGGAGTITGTICCAAGAAAAACCCTCTTTICAAAAATTTAC
AGAACAAGCTTAAACTCACCTCAAAGACACTATTTCCAAAGCAGGTICAAAGGTGATTACGCTGAATTCTIG
TGGTTGGACTTTCACTCCTGGTIGGCATCATTAAAAACCCTTTGAAAATGCATGCTTCAATCATGTTGCAA
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GAGGCAATTGGCAATTTGCACACTGCTGCCAGATCATATGCCATTGACATGAAGCATTCATACCAAATGG
GTGATGAGCIGCATGATTACTIAACACCAGATGAAGCTGAACAACATTTCCTIGCTGTICGGAAATTIGCA
CAAGCTACACCAAGGAGAAGCAATGAGACTTIGGTGAAAAGAGCCCTCCAAAATCAACACATTIGAGGGGTT
AAGTTITTICCCAGITTGAAATGGAAAGATCAACTCTGATTAATTTACTTICAATIGCACCACTICGAGCCA
AAACTCAGTGTTIGAAGGAATCATAGTTIGTGCACGGAATTGCAGGAACTGGGAARACCACTTITACTTAGGA
CTITTATTTICTIGCTITACCCTAGCTTAGTTATAGGTTCACCTAGGCCTTGTTATITAGACAAACAAAATAA
AATTTCACAAGTTIGCTITATCITGCTTTCCCAATACCCATTIGTIGACATTIGTTGATGAGTATCATTTGCTA
GAAAGTTTCCCAGAACCAAAATTIGGCTATCITIGGTGACCCCTIGICAATGCACATACGTTGAAAGACTTIA
GAGTCCCACATTACACTTCCTICAGAACTCATAGATTIGGAAAGTCAACTGCTGAGATTITTIGAACAAACT
GITTGATCTITAATATAATCTCAGTTAAGAAAGAAGACGACATTIGTITIGAATTCTITAACCCTTTCGAAGTT
GACCCCACTGAACATATCTCAGCCICTGAAGAAGAAGTICTTAGCACTTTIGTTTCIGACCAAGTGGTGACCA
CCAGCICAGAAGAACTAGCAGGACTITGAATTITGCTGAAACAACTTITICTACTGCACCACACTGGCAGCAGC
CGTTGCTGAAAATCCTGCTAAGACTITTICATCTICTICTGACCAGACACACTCACARACTCACCATIGGGGAA
CTAAATGCCAGGICTAACTCCTIAGAGCTGACCTCACTGACACATACAAAATCATTGCCATTIGCCTTCTTIG
TTGTCAGCCTGCATTTACTTCCAAAATAGCCACTACCAACCTGTIGCTGGAGACAATTTGCACCGTTTGC
CITTITGGTGGCCAATATCAAGACGGCACTAAAAGGATITCITATITICCACAACAGCAGTICATACTTITICA
TTCTGGAAACAAATTAAATGTCCTCATACTTATCTTCATTCTCACATTGGGTATTIGTICCTCACCAATARAA
TTTAGITTTAGCTTITAGTCGTACTACTCACCAGCATTICTTGCTATAACACACATTCAGCAACCAACAACA
CACAACCATTGCTCAGGTCATCATTGACGGTIGCTGCAATAGTCATAACAAATTGTIGAGAACACACCAGAAG
TACTTAAGGCAATCAACTTCICCCCCTIGGAACGGGTTAAGITTITCCTAAGTTTIGAAAATCAATATTGAGT
GITCACAACAATCAACTTCAACAAACAATCATGCCTGACACAACACCTIGTTIGCIGCCACTICAAGTGCAC
CACCTACAGCCAAAGATGCTGGTGCCAAAGCTCCTTCIGACTTICTCAAATCCCAATACAGCTCCTAGTCT
CAGTGATTTIGAAGAAAGTCAAGTATGTICTICCACAGTGACTICCGTIGGCCACACCAGCTGAAATTGAAGCC
CTAGGCAAAATCTITCACCGCTATGGGCCTTGCCGCCAATGAGACTGGTCCGGCGATGTGGGATCTAGCTC
GTGCGIATGCTGATGTGCAGAGCTCTAAATCCGCACAGCTGATTGGTGCTACCCCTTCCAACCCTGCATT
ATCACGCCGAGCCCTITGCTGCICAGTTTGATCGAATCAATATAACACCCAGGCAATTITTIGCATGTACTTT
GCTAAAGTTGTTTGGAACATCCTTCTCGACAGCAATATTCCACCAGCAAATTGGGCTAAACTTGGTTACC
AAGAAGATACAAAATTTIGCTGCATTITGACTICTTCGATGGAGTCACCAACCCTIGCCAGCCIGCAGCCTGC
TGATGGTCTCATCAGGCAACCAAATGAGAAAGAACTAGCTGCTCACTCAGTAGCTAAATATGGCGCCTTIG
GCTAGGCAAAAGATCTCCACAGGTAATTATATTACCACACTTGGAGAAGTCACACGTGGACACATGGGETG
GAGCTAACACCATGTACGCGATCGACGCACCCCCTGAACTTITAAACACTCGAAACTTAATCAGAGTGGGG
TTTTCIACAGITIATITITICCTIAATTIATTICITIGAAACAAAAAAAAAAAAANAAARAAAAAAARAAANDL
AAANAAAA
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Figure 8

SEQ ID NO: 8

AAAGCACTTTACCACATTATGTCTCGTGTTAGAAACACTTTAGAAAAGATCAGGGAC
CCACAAGTACAATCTAGCATTTGTGAAGCCGCTTACCAACATGTTAGACCTGTGCTC
AAGGAATCCCTAATCAACTGTCCTTATGCGCTTAATGACTATGAAGCAGACACCCTT
GAGAATTTAGGTGTCACAATAAACCCCCATGCAATCCAAACACATACTCATGCGGCA
GOTAAAGTTGTGGAAAATAGAATGCTCGAAATCGTTGGACACCACTTGCCCAAGGA
CGAGAAAGTTACCTTCATTTTCCTCAAAAGAAGCAAACTGAGATACATGCGAAGAGC
TGCTGTACATAAAGATGTTTTTGTTAATCACAATATAGAACCCAAGGATTTCTTCAG
GTATGATGAGGAATCTACATCTACTAGTTTCTCCGTGAACACCAGGATCGCTTACAT
CTCCGATTCTCTACATTTCATGGAACCAGCTGATGTGACCCACCTCTTTGACCGTTG
CCACAATCTTAAAACACTGATGGCAACTGTCGTTTTACCTGTTGAAGCCATCCACAA
ACAAACATCTTTATTTCCAGCGATATACTCCATTAATTACAATGAAGAAGGTTTTGA
GTATATCCCTGGTTCTCATGGTGGAGGGGCATACTTTCATAAGTATGAAACATTAGA
CTGGCTCAAATACTCTAGATTCATTGGCCAGGACCCCTTAACTGGACTCCGATACAC
CATAACCATTCAAATGGTAGAGAGTTTAGGAGCCAACCATCTTTTCCTCTTCCAAAG
AGGAAATTTTGAAACACCTTTATACAGGACGTTTCAAAAAAATAGCTTTGTGACCTT
TCCTAACATCTTCCATCCCCAACATGTTAATGCCACAAAGCCCATGCCAAGATCCAG
GGCAATTCAGCTGTATTTATATGTCAAATCTGTCAATAAGGTGACACAAAGAGATAT
CTTTGCGAAAGTAAGGCAACTTATATCTACAGCTGAACTTGAATTGTATGACCCTGA
TGAACTTACACATATTGTCAATTATTTCGCATATGTCTCAGAACTAAGCTCAATCAAC
GACTATGACAATATGCTCAAATCAAGTTTTTTCAAAAAACTTGTTGCACCCATGCAA
CATGACTGGAGGTGCATGATTGAATTCTTTCGGGGAAAAAGTGATTTCAATCAACTT
TTAACTGCTCTTCAATGGAAAGACTTCTCTTACACCATTAAAACTGAAGAGTTAGTT
GTTGCTACACACACTGAAATTGGCCAGGCAATCTGTGAAGCTGCGACCACATACAAA
GAAAGAAGACAATTGACCAATTTAGTCAAACAAGGCGCAGTAACATTAGCTGATTTC
AAAGAAGCGGACCAGCATGTGGAGTACACTCACTTTGATCCTGAGTTTAAATCCACT
GTTGACCCCCACCGGAGCTATGAAAATGCCATCAACAATCTTGGCATTGAGATTAAT
GAGGATGTACCTGAAAGTTCCGGCACTAATRAAACATTGCTTAACAATGAAATATCT
TTAGCAATGTCAY .CTGCTGAACATGTGCAAGCCGTTCAAGAAATTGAGTCTTTACTC
TCTAACCCCGAAGCGGCACCAATATTGCCCCCTGCACATGTTAAAACATGGGCTAGC
CTTGCATCTGACAY,TTCCAGCACTAAAAACCGTGAAATCGAAGATATAGTGGCTAA
GCTGGAAATACAAAGAAATGAAGCTAGTTGCAGCTACCTTCAACCAAATAAGGAATT
GTCAAAACCCAAGGCTGCTGATAACAATCTCCCCTGGAATGCTTGGATCCCATTGOT
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TAATGCACACGGCTTCAAAGGAGATCAATTACAATACGGCCCAGATGGTAACTTGAT
ACAGCCCATCCAAGACATTAACAATTCACAGCCTAGATCTGACTATCCGTCTTCTCT
GCCATGTGAACTTGTGGAAACTTTGAGGAAAATTAAGCGTGCTGTCTATGCCATCCC
AATAAGCCACAGGAGAGCTAGTGCTTACAGTTCTGACATCAAAAATAACAGAACTGG
CAAACTTCTCTGCAACCAAAGCAAAGAATGGAAAGAAAGCTTTGCTTTCAAAATGCA
ACATGAAGACATCGTCAAATCAGGTGTTGTCATACATGGTTGCGGAGGTTCTGGCAA
ATCCCAGGCATTACAAAACTTCTTGAGAACATTGGGTGATTCAAATGATTGCTGTAC
TGTTGTAGTACCCACTGTTGAACTTAGAAATGACTGGGTAAACAAACTCCATAAATT
GCCCATGGAGCATATCAAAACATTTGAGAAAGCAATGATTCAACCTGGCTTTCCAAT
TGTTATATTTGATGATTACACCAAGTTGCCACCTGGCTACATTGAAGCATACCTATTT
CACCATGCCAACACTGAGCTTTTCATACTCACTGGTGATTCTAGGCAAAGCGTGTAC
CATGAATCTAACAATGAAGCGTACATTGCCTCATTAGATGAAGCTGTTGCATACTAC
GCTAATTACTGCGGTTTTTATTTAAATGCTACTCATAGAAATGTCCGTAGTTTAGCCA
ACAAACTTGGTGTTTACAGTGAGAAAGAAGGACACTTGAAAATCACTTTTGCTTCAC
ATGCCTTACAAAAGTGCAAAGTGCCAATTTTAGTTCCTTCTCAAATGAAAAGGAGTG
CTATGTY3AGACATTGGACATAAATCCATGACCTATGCTGGTTGCCAAGGTTTAACA
GCACCCAAGGTACAAATTCTCCTTGATAACCACACGCAACATTGCTCTGACAGAGTT
CTGTACACCTGTCTGTCTCGTGCAGTTGATTCCATCCACTTCATTAATACTGGTCCC
AACAATTCAGAATTTTGGGATAAGCTTGAAGCAACACCATATCTCAAAGCCTTCATT
GATGTCTATAGAGATGAAAAAACTGAAATGTTCAATTCTAAGCCTGCTGATGACAGT
CCAACTGAGCCTGAAGCACCTGTTACACATTTCCCAATAGCAAATGGAAATAACTTA
GAGAAATTAGCTTCTGCTTTGCCTGAAAAATTTGCTAGGGAGATTTATGACAAGCAT
CATGGCCACTCCAACACAATCCAAACTGAGAACCCTGTGGTCCAACTTTTCCAACAT
CAACAAGCGAAAGACGAGACACTCTTTTGGGCTACAATTGAAGCTAGATTGTCCATA
ACAACTCCTGAAGCAAACCTCAGAGAATTTTTGTTTAAGAAAGATGTTGGAGACATT
CTCTTCTTCAATTACCATAATGCGATGTGCTTGCCTGCCGACCCTGTTGACTTTGAA
GAAAAGACCTGGGAGATCTGTGCTGCTGAAGTGAAAAACACTTATCTTGCCAAACCC
ATGGCCAATCTTATCAATGCGGCAAGTAGACAATCACCCGACTTTGACTCTAATAAG
ATCTCATTATTCCTAAAGTCTCAATGGGTGAAAAAAGTGGAAAAACTTGGAGCTATC
AAATCAAAACCTGGGCAGACCATAGCTGCTTTTATGCAACAAACAGTCATGTTGTAT
GGTACTATGGCCAGGTACTTAAGGAAAATGCGGCAAAGATTCCAGCCAAAACACAT
ATTCATCAATTGTGAAACCACAACTGATGATCTCAATAAATTTGTCAAAGAY «GGCTG
GAACTTTAACAGAACCGCCCAAACAAATGACTTCACTGCTTTTGATCAGTCACAAGA
TGGAGCAATGCTTCAATTTGAAGTCATGAAAGCAAAATTTTTTAACATTCCAGCTGA
TGTCATTGAAGGCTACATCAACATCAAGCTGAATGCTAAAATTTTCCTTGGAACACT
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CTCAATAATGAGACTTTCTGGTGAAGGTCCCACATTTGACGCTAACACTGAGTGTTC
GATTGCATACACTGCCACAAGATTCCATATTGACAATACTGTTAAGCAAGTGTATGC
CGGTGACGACATGGCATTAGATGGAGTTGTGAGTGAAAAGAAATCATTCAGGAAGT
TACAAAATCTACTAAAACTCACTTCAAAAACGCTGTACCCAAAACAGGTTAAAGGGA
ATTACGCTGAATTTTGTGGTTGGACTTTCACACCAGGGGGTATAATTAAAAATCCAC
TTAAAATGCATGCCTCAATTATGCTGCAAGAAGCCATTGGCAATCTGCACACAGCAG
CCAGATCTTATGCAATTGACATGAAGCATTCATACCAAATGGGTGACCAACTGCATG
ACTACCTAACCCCCGATGAAGCTGAACAACATTTCCTAGCTGTGAGAAAGCTTCACA
AACTCCATCAAGGCGAGGCCATGCGTCTTGGGGAGAAAAGTCCACCAAGATCAACC
CATTAAGGGGTTAAGTTTTCCCCAGTTTGAAATGGAAAGATCAACTTTGATCAATTT
ACTTCTGTTACACAAATTTGAACACAAGATTAACACTGAAGGAATCATTGTTGTGCA
CGGAATTGCTGGAACTGGGAAAACCACATTGCTTAGGACTTTATTTTCTGCATACCC
TAGCTTAGTTATAGGTTCACCTAGGCCTTGTTACTTAGATAAAGCTAATAAAATTTCA
CAAGTTTGCCTTTCTTGTTTTCCAAATACCTTGTGTGACATTGTTGACGAGTATCATC
TCTTAGAAAGTTTTCCTGAACCAAAACTAGCCATTTTTGGTGACCCCTGTCAGTGCA
CTTACATTGAAAGGTTGAGAACACCCAACTACACATCCTTCAGAACACACCGATTTG
GCAAATCCACTGCTGCTCTACTAAACCAGTTATTTGATCTTAACATTGAGTCAGTCA
AAGCACAAGACGACACAGTAGAATACTTTGATCCTTTCGCAGTGGACCCCTCTGAAC
ACATTTCTGCTTCAGAAAAAGAAGTTTTGGAATTTGTAGGTGATCAAGTTGAGACTA
CAAGCTCTGAAGAACTAGCTGGTCTCGAGTTTAGTGAAGTTACTTTCTACTGTACCA
CACTTGCTGGTGCTGTTCAAGAAAATCCTGCTAAAACCTTCATTTCACTCACTAGAC
ACACTTCAAAGCTCACAATTGGTGAACTAAATGCCAGGTCTGACTCCTAGAGCTGAT
CTTACTGACACGTATAAAATCATTGCTATAGCCTTTCTACTGTCAGCTTGCATTTACT
TCCAAAACAGTCATTATCAACCAGTTGCAGGTGATAATTTGCACAGACTACCCTTTG
GTGGTCAGTATCAAGACGGAACTAAGAAGATTTCTTACTTTCCGCAGCAACAATCCT
ACTTTCACTCAGGAAACAAGCTTAATGTCCTCATACTTATCTTCATTCTTACACTGGG
TATTGTCCTCACCAATAAATTTAGTTTTAGCATTAGCCGTAATACTCACCAGCATCAT
TGCTACAACACACATTCTGCAACCCAAACAGGTCAATCAGTGCCAGGTCATCATTGA
CGGTGCAGCCATAGTTATAACAAATTGTCCAAACACACCCGAAGTTCTTAAAGCAAT
CAACTTCTCCCCTTGGAACGGGTTAAGTTTTCCTCAATTGTGAAATTATATTTGTTAT
CTAGTTAAATTCAAACAATTTAACTCAACTATGGAAAACCAACCTACAGCTTCTAAC
CCATCAGATGCACCACCAACTGCTGCTCAAGCTGGTGCCCAGAGCCCAGCSGACTT
CTCAAATCCTAATACAGCTCCTTCCCTAAGTGATTTGAAGAAGATCAAATACGTGTC
AACTGTCACTTCAGTTGCCACGCCTGCTGAAATTGAGGCCCTTGGCAAGATCTTTAC
TGCCATGGGTTTAGCAGCCAATGAGACCGGACCTGCCATGTGGGACCTCGCTCGTG
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CTTATGCTGATGTGCAAAGTTCAAAATCTGCACAACTTAY;AGGTGCCACACCATCCA
ACCCTGCTTTGTCTAGACGTGCACTTGCTGCACAGTTTGATCGTATCAATATCACAC
CCAGACAATTCTGCATGTATTTTGCAAAAATTGTTTGGAACATACTGTTAGACAGCA
ATGTGCCACCTGCCAACTGGGCAAAATTGGGCTATCAGGAAGATACCAAGTTTGCT
GCTTTTGACTTCTTTGATGGAGTCACAAATCCAGCTAGTCTACAGCCYsGCAGATGG
CCTAATCAGGCAGCCCAATGAAAAAGAGCTTGCTGCTCACTCGGTTGCTAAATATGG
TGCCCTTGCCCGCCAGAAAATATCCACTGGTAACTACATCACCACCCTTGGTGAAGT
TACACGTGGTCACATGGGCGGCGCCAACACTATGTACGCAATTGATGCACCTCCTG
AACTTTAAACACTCGAAACTTAACCAGAGTGGGGTTTTCTATAGTTTATTTTCCCTTA

SEQ ID NO: 9
MSRVRNTLEKIRDPQVQSSICEAAYQHVRPVLKESLINCPYALNDYEADTLENLGVTI
NPHAIQTHTHAAAKVVENRMLEIVGHHLPKDEKVTFIFLKRSKLRYMRRAAVHKDV
FVNHNIEPKDFFRYDEESTSTSFSVNTRIAYISDSLHFMEPADVTHLFDRCHNLKTLM
ATVVLPVEAIHKQTSLFPAIYSINYNEEGFEYIPGSHGGGAYFHKYETLDWLKYSRFIG
QDPLTGLRYTITIQMVESLGANHLFLFQRGNFETPLYRTFQKNSFVTFPNIFHPQHVN
ATKPMPRSRAIQLYLY VKSVNKVTQRDIFAKVRQLISTAELELYDPDELTHIVNYFAYV
SELSSINDYDNMLKSSFFKKLVAPMQHDWRCMIEFFRGKSDFNQLLTALQWKDFSY
TIKTEELVVATHTEIGQAICEAATTYKERRQLTNLVKQGAVTLADFKEADQHVEYTHF
DPEFKSTVDPHRSYENAINNLGIEINEDVPESSGTNXTLLNNEISLAMSXAEHVQAVQ
EIESLLSNPEAAPILPPAHVKTWASLASDXSSTKNREIEDIVAKLEIQRNEASCSYLQP
NKELSKPKAADNNLPWNAWIPLLNAHGFKGDQLQYGPDGNLIQPIQDINNSQPRSD
YPSSLPCELVETLRKIKRAVYATPISHRRASAYSSDIKNNRTGKLLCNQSKEWKESFAF
KMQIEDIVKSGVVIHGCGGSGKSQALQNFLRTLGDSNDCCTVVVPTVELRNDWVNK
LHKLPMEHIKTFEKAMIQPGFPIVIFDDYTKLPPGYIEAYLFHHANTELFILTGDSRQS
VYHESNNEAYIASLDEAVAYYANYCGFYLNATHRNVRSLANKLGVYSEKEGHLKITR
ASHALQKCKVPILVPSQMKRSAMXDIGHKSMTYAGCQGLTAPKVQILLDNHTQHCSD
RVLYTCLSRAVDSIHFINTGPNNSEFWDKLEATPY LKAFIDVYRDEKTEMFNSKPAD
DSPTEPEAPVTHFPIANGNNLEKLASALPEKFARETY DKHHGHSNTIQTENPYVQLFQ
HQQAKDETLFWATIEARLSITTPEANLREFLFKKDVGDILFFNYHNAMCLPADPVDF
EEKTWEICAAEVKNTYLAKPMANLINAASRQSPDFDSNKISLFLKSQWVKKVEKLGA
IKSKPGQTIAAFMQQTVMLY GTMARY LRKMRQRFQPKHIFINCETTTDDLNKFVKXG
WNFNRTAQTNDFTAFDQSQDGAMLQFEVMKAKFFNIPADVIEGYINIKLNAKIFLGT
LSIMRLSGEGPTFDANTECSIAYTATRFHIDNTVKQVYAGDDMALDGVVSEKKSFRK
LQNLLKLTSKTLYPKQVKGNYAEFCGWTFTPGGIIKNPLKMHASIMLQEAIGNLHTA
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