Background

Leishmania are intracellular protozoan parasites (Family:
Trypanosomatidae. Order: Kinetoplastidae) which cause
Leishmaniasis, a disease complex that appears in humans and
other mammals in three forms: cutaneous, mucocutaneous and
visceral. According to WHO data, Leishmaniasis is caused by 21
Leishmania species, in 88 countries worldwide [1].

Infection takes place during blood meals of female sand flies
(genus: Phlobotomous) which serve as vectors of the disease.
During infection the extracellular insect forms (promastigotes)
undergo rapid differentiation into intracellular forms
(amastigotes) that proliferate inside phagolysosomes of
mammalian macrophages. Figure 1 describes the stages of the
parasite's life cycle.

Differentiation is a complex process, accompanied by a number
of morphological and Biochemical changes. Recent studies
employed microarray and iTRAQ analysis to investigate the time-
course of changes in RNA and protein abundance of several
hundred genes during differentiation [2,3].

Figure 1: The life cycle of Leishmania spp.
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These studies revealed that some of these genes underwent an
ordered progression of transient or permanent up- and down-—
regulation of mRNA abundance during differentiation. A
significant number of genes showed a correlation between their
mRNA abundance and protein expression patterns [Lahav et al.,
2008 in press].

Regulation of gene expression in Leishmania is unusual because
their protein-coding genes are transcribed as polycistronic RNAs
with tens-to-hundreds of adjacent genes on the same DNA strand
[5-7]. Mature mRNAs are subsequently obtained from coordinated
polyadenylation and trans-splicing, which adds a 39-nt spliced
leader (SL) sequence to the 5' end of all mRNAs [8]. As a
consequence of this unusual gene organization, Leishmania gene
expression appears to not be regulated at the level of
transcription [9].

L. major and L. infantum currently have fully sequenced genomes
available at GeneDB database, from where we retrieved our data.
Although the differentiation iTRAQ and microarray analysis were
performed on L. donovani we refer to the homologous genes in L.
infantum for the convenience of bioinformatics research (L.
infantum is the only species of the L. donovani complex for which
genome data are available from the Leishmania genome projects).



Goals and Research plan

Research goals and questions

1. Discovery of possible regulatory elements that regulate
transcription of polycistronic mRNA.

2. Do genes with similar mRNA abundance patterns tend to be
located on the same polycistronic transcript?

3. For genes which share polycistronic location but differ in
their mRNA abundance pattern can we find common mRNA regulatory
elements?

4. Do genes with similar mRNA abundance pattern (correlated with
polycistronic location) but different expression patterns share
common functions or structures that might explain these patterns?

Research plan

1. Assigning all L. infantum genes to polycistrones.

2. Finding polycistronic transcription regulatory elements.

3. Looking for correlation between polycistronic location and
mRNA abundance pattern.

4. Find common possible regulatory elements or secondary
structures in genes which show common mRNA abundance patterns,
that cannot be explained by Polycistronic location.

5. Find common possible regulatory elements in genes from
previous step, that show a different protein abundance pattern
than their mRNA (these genes are likely to be regulated on the
translational/protein stability level).



Results

Assigning genes to polycistronic transcripts and retrieving

sequences

In order to identify each gene’s strand location we have created
an automatic tool (in c#) that parses the information about the
location of each L. infantum gene, according to the geneDB
database. This includes predicted proteins as well.

For each of the chromosomes we receive a bitmap image of the
genes (i.e. a static picture, see appendix 1). We then created an
image processing program which assigned each gene to a strand.
The basic algorithm is as follows:

Find Lines:

Go to constant calculated shift of the bitmap (100). Go on the y-
scale until you encounter a black dot. If you encounter a white
dot after it - it is a line. Add it to the list of lines.

Find Genes:

We need to identify colorful rectangles. Go to an index of a
line. Check for a pre-calculated shift of pixel up if we
encounter a color different than black or white. If not- check
for a pre-calculated shift of pixel down if you find a color of
neither black or white. Mark finding a new rectangle in the
direction found (up or down). Continue on the level of the found
rectangle until you encounter a black pixel (the end of the
rectangle) . Continue procedure for all lines. Please see appendix
for the code.

Strand detection

Additional properties of the gene were extracted from the HTML

page describing the gene.

¢ Name (unique identifier of the gene), Chromosome of the gene,

® Strand -on what strand the gene is on (calculated with the
above image processing program we have wrote)

® DNA Sequence of the gene

® Products - the function of the protein it creates.

All the above information was used for the analysis we will

demonstrate in this paper.

Motif retrieval

For each gene we retrieved the motif before it- the DNA sequence
on the strand of the gene from the end position of the previous
gene. To retrieve the sequences upstream of the genes, we
retrieved the entire DNA sequence of the strand. Due to interface
limitations, we reached the last gene and retrieved its final
location. Only then could we extract the entire DNA sequence of
the two strands.



Additionally, we separated the motifs that were located upstream

of each polycistronic transcript we predicted (manually). All in

all, we found a total of 158 polycistrones (see appendix 2), 8 of
which had upstream sequences shorter than 8 nucleotides and thus

couldn't be used as input for the next section.

Finding polycistronic transcription regulatory elements

In order to identify motifs that might act as transcription
regulatory elements we tried to discover common motifs in
sequences located between the predicted polycistrones. We
retrieved the sequence located upstream of each polycistrone (in
order to simplify our work process, we terminated these upstream
sequences at the last nucleotide of the previous polycistrone as
described in figure 2. We decided it would suffice as a
preliminary examination, especially since promoter regulatory
sequences such as the TATA-box are known to be located within the
first 100 nucleotides upstream of the gene in eukaryotes).

Figure 2: selection of sequences upstream of two predicted
polycistrones in chromosome 8 (blue square)
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These sequences were run in local MEME software for motif
discovery (the web version of MEME has an input limit of 60,000
characters, so we preferred the downloadable software). The
search was limited to 5 motifs, up to 50 nucleotides in length.
Since some polycistrones share complimentary sequences in their
upstream region (as shown in figure 2) we performed did not set
the parameters to search in both strands. We received 5 motifs
which were then run in HMMer package—- HMMERsearch 2.3.2. HMMer
searches for a given motif in the input sequences. In order to
check 1f the frequency of these 5 motifs is significantly higher
between polycistrones than within gene sequences or between genes
we searched each motif in all genes sequences and in all
sequences between genes. Results of MEME [10] and HMMer searches
are shown in figure 3. Motif sequences are shown as Weblogo
output (the overall height of the stack indicates the sequence
conservation at that position, while the height of symbols within
the stack indicates the relative frequency of each amino or
nucleic acid at that position).
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MEME search results for motif 1

E-value: 5.0e-255, width: 50 nt, polycistrones: 42/150.

HMMER search results for motif 1

Motif was discovered within 4 genes sequences. The cutoff point
of the results here was at E-value=1.8e-006, so that out of these
4 genes the highest E-value was 1.8e-006. It was also discovered

in 583 between-genes sequences with highest E-value of 9.6e-005
after cutoff.
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MEME search results for motif 2

E-value: 8.5e-242, width: 50 nt, polycistrones: 16/150.

HMMER search results for motif 2

Motif wasn’t found within genes sequences. It was found in 1/7948
between—-genes sequences with an E-value of 1.9e-010.
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MEME search results for motif 3

E-value: 4.4e-240, width: 50 nt, polycistrones: 14/150.
HMMER search results for motif 3

Motif wasn’t found within genes sequences or between genes.
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MOTIF 4

MEME search results for motif 4

E-value: 4.7e-232, width: 50 nt, polycistrones: 14/150.
HMMER search results for motif 4

Motif wasn’t found within genes sequences or between genes.
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MEME search results for motif 5

E-value: 5.4e-227, width: 29 nt, polycistrones: 149/150.

HMMER search results for motif 5

Discovered in 56/7948 between-genes sequences and not within
genes. The cutoff point of the HMMER results was at 9.8e-005 (so
that out of these 56 sequences the highest e-value was 9.8e-005).

Looking for correlation between polycistronic location and mRNA

abundance pattern

For this section we used the microarray and iTRAQ results
performed by Saxena et al. and Rosenzweig et al. [2,3]. This way
we received information regarding the mRNA and protein expression
pattern of genes identified in both of these analysis. The
abundance patterns are divided into "up" "down" and "no change"
according to the level of mRNA and protein found in amastigotes
relative to promastigotes. We tried to establish whether there is
a correlation between polycistronic transcript location of a gene
(which we predicted earlier) and its abundance pattern in
amastigotes vs. promastigotes. We hypothesized the answer to this
would be positive for genes that are regulated on the
transcription level. For each polycistrone for which we had mRNA
and protein abundance patterns information we calculated the p-
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value of the mRNA abundance pattern. Low p-values indicate that
there is a significant divergence from the 1:1:1 ratio between
up, down and no change patterns within this polycistrone. This
1:1:1 ratio would be expected when there is no correlation
between polycistronic location and mRNA abundance pattern.
Figure 4 shows all polycistrones with a p-value £ 0.06. The
polycistrone name consists of the chromosome number, strand
location and polycistrone number within this chromosome.
Interestingly enough the vast majority of genes located within
these polycistrones belong to the "down" group.

Figure 4: mRNA abundance pattern within
polycistronic transcripts of amastigotes vs.
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Figure 5 shows protein expression patterns of the genes that
belong to the polycistrones presented in figure 4.



Figure 5: Protein abundance pattern within
polycistronic transcripts of amastigotes vs.
L promastigotes
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Seeking protein structures and RNA folding predictions that can

explain abundance patterns

Due to the limitations of time and project requirements we
decided to focus on two steps of mRNA and protein abundance
patterns regulation.

1. Looking for common RNA secondary structures and common
sequences 1n genes located on the same polycistrone, showing a
different pattern than that of the majority of genes in this
polycistrone. We noticed the “up” pattern is under-represented as
shown in figure 4, so these are the genes to be examined for
common secondary structures within the mRNA (these might affect
mRNA stability). Secondary structure prediction was carried out
using mfold [11], and we also entered the sequences in ClustalW
(however no similarity was found - data not shown).

2. Checking whether out of the genes examined in step 1 proteins
that differ from their mRNA in the abundance pattern share
similar structural domains both in their mRNA and protein
structure (because it i1s possible that the initial regulation is
common to genes located on the same polycistrone, but
translational and protein stability regulation allow different
expression later on). This was carried out by checking RNA
secondary structures (figure 6) and clustalW alignment on PSIpred
results (figure 7), of genes with protein abundance patterns that



differ from "up" patterns (LinJ25_V3.1170, LinJ33_V3.3230,
LinJ21_V3.1860, LinJ29_V3.1770, LinJ26_V3.0150).

Table 1: mRNA and protein abundance patterns of genes with "up"
mRNA pattern (located within the polycistronic transcripts found
to have a significant correlation between mRNA abundance and
polycistronic location)

Polycist?ronic Genes mRNA Protein
transcript pattern pattern
36_down7 Lind36_V3.5700 Up up
25 down3 LinJd25 Vv3.1170 Up down
33 up4 LinJd33 V3.3230 Up down
35 downb LinJd35 V3.2790 Up up
21 down5 LinJd21 V3.1860 Up No
change
29 down3 Lind29 V3.1770 Up No
change
35_up2 Lind35_V3.1140 Up up
Lind26_V3.0150 Up down
26_downl Lind26_V3.0630 Up up
Lind26_V3.0780 up up

Figure 6: Secondary structure prediction of "up" genes from fig. 4
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Figure 7: ClustalW alignment of PSI-pred results for the genes
that show an "up" mRNA pattern but a different protein abundance
pattern (LinJd25_V3.1170, LinJd33_V3.3230, LinJ21_V3.1860,
LinJ29 Vv3.1770, LinJ26_V3.0150)
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Conclusions

It seems that we managed to identify a few elements within the
upstream regions of polycistronic transcripts that do not appear
as frequently within the gene sequences. 4 of the 5 motifs we
identified are at least 50 nucleotides long and appear in a
relatively small number of sequences indicating they are less
likely to perform as regulatory elements, both due to length and
frequency. Nevertheless, the fact that they appear only upstream
to predicted polycistrones is rather interesting. Another
interesting result was received for motif 5, which appeared in
the vast majority of sequences located upstream of polycistrones.
It also appeared in 56 of 7948 (0.7%) sequences that according to
our prediction are located within polycistrones (between genes).
If this motif is indeed a good indication for polycistronic
transcription, it is possible that these 56 motifs are also start
points for polycistronic transcription.

While 23% of genes were previously found to have a significant
correlation between mRNA and protein abundance (Lahav et al.,
2008 in press), the correlation for transcriptional regulation of
mRNA abundance is much lower. Our results showed that only 17 of
158 identified polycistrones exhibited significant correlation
between mRNA abundance pattern and polycistronic location,
supporting the notion that most gene expression regulation is
post-transcriptional. However, this is true only for genes
identified in both microarray and iTRAQ analysis (902 out of a
total of over 7000 genes), which is probably not representative
enough.

It seems that the 17 polycistrones we found might indicate there
is partial transcriptional regulation. It was interesting to see
that the majority of genes located within these 17 polycistrones
showed a “down” pattern of mRNA abundance (and very few showed an
“up” pattern), but the protein expression pattern was less clear.
We tried to explain this by analyzing possible regulatory
elements in two groups of genes:

1. Genes within the polycistrones we identified as significant,
that exhibit the least common mRNA pattern (“up”).

2. Genes from the previous group, that exhibit similar protein
patterns that are different from their mRNA pattern.

A clustalW alignment between genes from the first group showed no
significant similarity. It is easier to identify similar RNA
secondary structure within shorter sequences, but since we didn't
find any sequence similarities we couldn't narrow the structure
prediction to smaller sequences and remained with complicated
secondary structures where we couldn't really point out a common
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structure to all examined genes. It could be argued that the
tendency to form the structures presented in figure 6 could
affect the translation capacity, as we see that out of the 10
examined genes 5 did not show an increase in the protein
abundance.

We then examined the second group, looking at genes with protein
abundance patterns that differ from "up" patterns

(Lind25_Vv3.1170, LinJ33_V3.3230, LinJ21_V3.1860, LinJd29_V3.1770,
LinJd26_V3.0150). We couldn't point out any significant common RNA
secondary structures or protein secondary structures that might
be unique to these genes. Although our clustalW alignment
performed here (figure 7) did find some common helixes and coils,
it is difficult to determine them as significant or unique and
further analysis is needed for this.

Needless to say there is a lot more to be done, and due to

project limitations we couldn't examine all other groups with a
wider selection of genes.

Future analysis should examine distances from ORF's of the motifs
we discovered, and examine experimentally whether there is
polycistronic transcription from the additional 56 sequences
predicted by HMMER. Also, since our secondary structures analysis
concentrated on a small number of genes, this needs to be
examined further on larger groups of genes, and against random
groups to make sure any common elements that were discovered are
indeed unique to a certain pattern pattern.
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Appendix

1. The image processing tool identifying the genes. The purple
lines are the program identifications.
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2. Summary table of polycistronic transcript assignment results.
Number of

Chromosome polycistronic Names of polycistronic transcript
transcripts

1 2 1_downl, 1_up2

2 2 2_downl, 2_up2

3 4 3_downl, 3_up2, 3_down3, 3_upi4

4 2 4_upl, 4_down2

5 5 5_upl, 5_down2, 5_up3, 5_down4, 5_upb

6 4 6_downl, 6_up2, 6_down3, 6_up4

7 4 7_downl, 7_up2, 7_down3, 7_up4

8 3 8_upl, 8_down2, 8_up3

9 4 9_upl, 9_down2, 9_up3, 9_downi4

10 4 10_downl, 10_up2, 10_down3, 10_up4

11 3 11_upl, 11 _down2, 11_up3

12 7 No data available

13 4 13_downl, 13_up2, 13_down3, 13_up4,

13_down5, 13_up6, 13_down7
14 5 14_upl, 14_down2, 14_up3, 14_down4
15 4 15_downl, 15_up2, 15_down3, 15_up4,
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15_downb5

16 2 16_downl, 16_up2, 1l6_down3, 16_up4

17 2 17_downl, 17_up2

18 2 18_downl, 18_up2

19 3 19_downl, 19_up2

20 6 20_downl, 20_up2, 20_down3

21 21_downl, 21_up2, 21_down3, 21_up4,
6 21_downb, 21_up6

22 22_upl, 22_down2, 22_up3, 22_down4, 22_upb5,
3 22_downo6

23 3 23_upl, 23_down2, 23_up3

24 5 24_upl, 24_down2, 24_up3

25 25_downl, 25_up2, 25_down3, 25_up4,
2 25_down5

26 10 26_downl, 26_up?2

27 27_downl, 27_up2, 27_down3, 27_up4,

27_downb, 27_up6, 27_down7, 27_upS8§,

9 27_down9, 27_upl0

28 28_upl, 28_down2, 28_up3, 28_down4, 28_upb,
5 28_down6, 28_up7, 28_down8, 28_up?9

29 29_downl, 29_up2, 29_down3, 29_up4,
4 29 downb

30 5 30_downl, 30_up2, 30_down3, 30_up4

31 31_downl, 31_up2, 31_down3, 31_up4,
o 31 _downb

32 32_downl, 32_up2, 32_down3, 32_up4,
4 32_downb5, 32_up6

33 8 33_downl, 33_up2, 33_down3, 33_up4

34 34_downl, 34_up2, 34_down3, 34_up4,
9 34_downb, 34_up6, 34_down7, 34_upS8

35 35_downl, 35_up2, 35_down3, 35_up4,

35_downb5, 35_up6, 35_down7, 35_upS8,

6 35 _down9

36 36_downl, 36_up2, 36_down3, 36_up4,
6 36_downb, 36_up6, 36_down7
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DNA and protein sequences of genes from figure 4 showing an
"up" pattern of their mRNA abundance.
>LinJd36_V3.5700

ATGGCGTCTGTAGTTGGCAAAGTCTTCTCTGGCATGAGCCAGGTCGCCGTCGTGTGCGGGCTCGTCGG
CGCCGTCTACTACCGCCGCGAGTACGGCAACATGGCCACCGACGACGCCAGCALCCGCTCACTCGCTCA
TCACCTTCTCCAGGGACGACCGCCGCGACATTTACGACGTCGCCATCGTCGGCGGTGGCATCGTCGGL
GTCGCCACGGCACGCGAGATACGGCAAAAGTACCCCAGAAAGCGCGTCATCCTCATCGAGCGCGAGGC
CGATGTGGCGCAGCACCAGTCCGGCCACAACAGCGGCTGCCTCCATGCCGGGATGTTCTACCCGCCCG
GCTCCGCCATGGCGCGCTTGTGCCCCCGCGGCCACAGTCTGATCATCGACTACTGCAAGAAGAACAAG
CTTCCCTATGAGCTGTGCGGCAAGATTGTCGTCGCCACAGAGGACAGCCAGCGCCCAACCGTTCAGCG
CATGTACGACTGGGGTGTTGCGAACGGTGTCAAGGGGCTCGAGATCCTTGAAGGCGAGGAAGCTATCA
AAAAGAAGGAGCCACTGGTGACCGGTGTCTCTGCTTTGTGGTCCCCCGTTTCGGGCATCATTGACTTT
TCGGAAGTCACGCGCTGCATGCTGCGTGAGCTGACGGCCCACGCCAAGAACAACTTCGCCACACAGTT
CCAATTCGATGCTCAGGACTTCGTGGGCGTGTCGGTCACGAAATCGAAGGGTGCGGGCACGGAGGAGA
TGGTCCTCATTCGCGGCCGCGAGAAGAACCACCTGGGGCCGGAGAAGACCATCTTGGCAAAGAACGTT
ATCACTTGCTGTGGCCTCGACAGCGACGTGGTGGCGAAGCACTCTGGTGGCATTGTGGAGTGGCTGGG
TAAGCGTGTGATGCAGACATATGGCTTTCGCGGGCGGTATTACCAGCTGACGCCGGAGCGCCGCGACA
TGGTGCGCATGCACGTGTACCCGTGTCCCGATACCCGCAAAGGCTTGAGCGTCGGTGTGCATTTCACT
CCGACAGTGGATGTGCGCCGTGGACGCCAGGTGATTATTGGGCCAGGCTCTGCGCTGGCGCTGGATCG
CTATGGCTACACCCCTTACGCGATCGACCTTGAGTACTGCTTCAACTGCGCCTTTAGCAAGGGCGGCT
GGGTGAGTCTCGTCTCCAATTTCGATGTCATCTTCCAGACGTACTACATGGACATCAGCAAGCGGCAG
TTCCTTCGCGAGGCACAAAAGCTCATCCCCTCCATCGAGGCGAAGGACATCGTGGACAGCTACTGCGG
TGTCATGGCTGTCGGCGTGGCGGAGGATGGCACTCTCAGCATGGATCTCGCGATGGAGTTTGCACGGC
CGCGTGTGACGGTACCGGCGACGATGGACAAGAAGATGCTGCTAGAGGCGATCAAAGATGCGCCGCAC
TCTGGCAAGGGCCTTGAGGCGTCTGACAGCTCAAAGCCGCTCATCCTGAACGTTCGCAACGCGCCGAG
TCCGGCCGCCACTGCGTCCATGGCGATTGCTGAAGACATTGTGAAGGCCGCCAGCTCGCGATTCCAAT
GGTAG

>LinJ36_V3.5700p

MASVVGKVFSGMSQVAVVCGLVGAVYYRREYGNMATDDASTAHSLITFSRDDRRDIYDVAIVGGGIVG
VATAREIRQKYPRKRVILIEREADVAQHQSGHNSGCLHAGMFYPPGSAMARLCPRGHSLIIDYCKKNK
LPYELCGKIVVATEDSQRPTVQRMYDWGVANGVKGLEILEGEEATIKKKEPLVTIGVSALWSPVSGIIDF
SEVTRCMLRELTAHAKNNFATQFQFDAQDEFVGVSVTKSKGAGTEEMVLIRGREKNHLGPEKTILAKNV
ITCCGLDSDVVAKHSGGIVEWLGKRVMQTYGFRGRYYQLTPERRDMVRMHVYPCPDTRKGLSVGVHFT
PTVDVRRGRQVIIGPGSALALDRYGYTPYAIDLEYCEFNCAFSKGGWVSLVSNEDVIFQTYYMDISKRQ
FLREAQKLIPSIEAKDIVDSYCGVMAVGVAEDGTLSMDLAMEFARPRVTVPATMDKKMLLEAIKDAPH
SGKGLEASDSSKPLILNVRNAPSPAATASMAIAEDIVKAASSRFQW

>LinJ25_V3.1170
ATGCCGCGTCCGTTCGGTGTTTGGGCTCCGGCCACGACGCTTGCCGAGTATCGCGCACGCATCCCGAA
CCCTTTCGCATACAGCTTCAAGTGGGTCTACGCCATGAAGAAGGAGGTCTTCTACCCACCAGAGGCGC
TGGCGCACTTCAAGGACCCCCAGCAGTTTAAGGATGCAGTTGACACCGTCATCGCGATGCGTGTGTCG
GACAAGATCTTCGGCGAGGGCCAGAAGCTCCCCCGCCACCCGGTCATTCTCATGGTGATGGTGCTGGC
AACGCACGGTTTCATCATTTTCAGCGGGCTAAAGTACTACTACGGAACGTATATGCCGGCAAACAACC
CGACGTGGCGCAAGACGGTCAACAAGGAGTGGGAGGAGGCCATCAACAACTCCCCGTGGGACCACATG
TCGCACGTGTGGCAATACAGCGACGAATACGCGGCCGCGCTCGGCGATACGGCTGCTCCTGGCCAGCG
CAAGTTCTACATCCCCGCTTAA

>Lind25_V3.1170p
MPRPEFGVWAPATTLAEYRARIPNPFAYSFKWVYAMKKEVFYPPEALAHFKDPQQFKDAVDTVIAMRVS
DKIFGEGQKLPRHPVILMVMVLATHGEFIIFSGLKYYYGTYMPANNPTWRKTVNKEWEEAINNSPWDHM
SHVWQYSDEYAAALGDTAAPGQRKEFYIPA

>LinJd33_V3.3230
ATGAAAGGCAAGCGCGTCAACCTTCACGACACGGAAAGTTTCATGTCACTCGACGAATTCGACTCTGA
TAACAACGCTTCATACACAGCGGAAAACGCCAGTGACCACACAAAGCAAGACAATCTCAGCAGTACCG
CAGCCGCGCGGAACTCTGCAGAATCTTCCATGTTACTTGAGCCGCCGGGGAACACGCCTATATCGTAC
CTATCACATTCGAACTCCCCGAAGAGCTTCGCGCCGCTGGAGGCGGCGGAGGAGGLCLCGGLGLGGTGLCA
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GCGTGAGGAGCAGGCGCCAGCGCTGCAGCGCGTCGGCACGCCGGTGGAGCCGCAGCCGLCGCCTCGCGE
TCACGACCCACCGGGTTCGCCTGGACGGCGATTTGTGGGCGCGTGTCGTCGACGAGTGGCCGGACCTG
CTCAAGCAGGAGTTCACAAGCGACGTGTGCGATGCCACGGCGCTGCCGCGGACGTCGATGCAGCGGCT
GGTGCTCACAGCCGGCAGCCTCGTCGCCGACTTCCAGCTCTCGCACGGAGGCCTCGCGAAGAGGGAGC
TGAACAAGCAGCTTGCCAGCTCGCCCTTCACCCGCACCTGGGCACTGTACGAGCGCGTCGCCGAGACG
AAAGAGACGCCGCCCACCCGCGCCACGCCGCCGGCTGCCCTTCGCGCCTCGGAGAGCTTCGCGTCGCT
GGACCCGGTGGAGGAGGCCGCAGTGCTGCGTGCGCAGCAGGAGGAGCATGCGCCAGCGCTGCAGCGCG
TCGGCACGCCGGTGGAGCCGCAGCCGCGCCTCGCGGTCACGACACACCGGGTTCGCCTGGACGGCGAT
TTGTGGGCGCGTGTCGTCGACGAGTGGCCGGACCTGCTCAAGCAGGAGTTCACAAGCGACGTGTGCGA
TGCCACGGCGCTGCCGCGGACGTCGATGCAGCGGCTGGTGCTCACAGCCGGCAGCCTCGTCGCCGACT
TCCAGCTCTCGCACGGAGGCCTCGCGAAGAGGGAGCTGAACAAGCAGCTTGCCAGCTCGCCCTTCACC
CGCACCTGGGCACTGTACGAGCGCGTCGCCGAGACGAAAGAGACGCCGCCCACCCGCGLCCALCGLLGLL
GGCTGCCCTTCGCGCCTCGGAGAGCTTCGCGTCGCTGGACCCGGTGGAGGAGGCCGCAGTGCTGCGTG
CGCAGCAGGAGGAGCATGCGCCAGCGCTGCAGCGCGTCGGCACGCCGGTGGAGCCGCAGCCGLGLCTC
GCGGTCACGACACACCGGGTTCGCCTGGACGGCGATTTGTGGGCGCGTGTCGTCGACGAGTGGCCGGA
CCTGCTCAAGCAGGAGTTCACAAGCGACGTGTGCGATGCCACGGCGCTGCCGCGGACGTCGATGCAGC
GGCTGGTGCTCACAGCCGGCAGCCTCGTCGCCGACTTCCAGCTCTCGCACGGAGGCCTCGCGAAGAGG
GAGCTGAACAAGCAGCTTGCCAGCTCGCCCTTCACCCGCACCTGGGCACTGTACGAGCGCGTCGCCGA
GACGAAAGAGACGCCGCCCACCCGCGCCACGCCGCCGGCTGCCCTTCGCGCCTCGGAGAGCTTCGCGL
CGCTGGAGGCGGTGGAGGAGGCCGCAGTGCTGCGTGCGCAGCAGGAGGAGCATGCGCCAGCGCTGCAG
CGCGTCGGCACGCCGGTGGAGCCGCAGCCGCGCCTCGCGGTCACGACACACCGGGTTCGCCTGGACGG
CGATTTGTGGGCGCGTGTCGTCGACGAGTGGCCGGACCTGCTCAAGCAGGAGTTCACAAGCGACGTGT
GCGATGCCACGGCGCTGCCGCGGACGTCGATGCAGCGGCTGGTGCTCACAGCCGGCAGCCTCGTCGLCC
GACTTCCAGCTCTCGCACGGAGGCCTCGCGAAGAGGGAGCTGAACAAGCAGCTTGCCAGCTCGCCCTT
CACCCGCACCTGGGCACTGTACGAGCGCGTCGCCGAGACGAAAGAGACGCCGCCCACCCGCGCCALCGL
CGCCGGCTGCCCTTCGCGCCTCGGAGAGCTTCGCGTCGCTGGACCCGGTGGAGGAGGCCGCAGTGCTG
CGTGCGCAGCAGGAGGAGCATGCGCCAGCGCTGCAGCGCGTCGGCACGCCGGTGGAGCCGCAGCCGLG
CCTCGCGGTCACGACACACCGGGTTCGCCTGGACGGCGATTTGTGGGCGCGTGTCGTCGACGAGTGGC
CGGACCTGCTCAAGCAGGAGTTCACAAGCGACGTGTGCGATGCCACGGCGCTGCCGCGGACGTCGATG
CAGCGGCTGGTGCTCACAGCCGGCAGCCTCGTCGCCGACTTCCAGCTCTCGCACGGAGGCCTCGCGAA
GAGGGAGCTGAACAAGCAGCTTGCCAGCTCGCCCTTCACCCGCACCTGGGCACTGTACGAGCGCGTCG
CCGAGACGAAAGAGACGCCGCCCACCCGCGCCACGCCGCCGGCTGCCCTTCGCGCCTCGGAGAGCTTA
GCGCCGCTGGAGGCGGCGGAGGAGGCTGGCGCGGCGCAGCGTGAGGAGCAGGCGCCAGCGCTGCAGCG
CGTCGGCACGCCGGTGGAGCCGCAGCCGCGCCTCGCGGTCACGACACACCGGGTTCGCCTGGACGGCG
ATTTGTGGGCGCGTGTCGTCGACGAGTGGCCGGACCTGCTCAAGCAGGAGTTCACAAGCGACGTGTGC
GATGCCACGGCGCTGCCGCGGACGTCGATGCAGCGGCTGGTGCTCACAGCCGGCAGCCTCGTCGCCGA
CTTCCAGCTCTCGCACGGAGGCCTCGCGAAGAGGGAGCTGAACAAGCAGCTTGCCAGCTCGCCCTTCA
CCCGCACCTGGGCACTGTACGAGCGCGTCGCCGAGACGAAAGAGACGCCGCCCACCCGLGLCALCGLEG
CCGGCTGCCCTTCGCGCCTCGGAGAGCTTCGCGTCGCTGGACCCGGTGGAGGAGGCCGCAGTGCTGCG
TGCGCAGCAGGAGGAGCATGCGCCAGCGCTGCAGCGCGTCGGCACGCCGGTGGAGCCGCAGCCGLGLL
TCGCGGTCACGACACACCGGGTTCGCCTGGACGGCGATTTGTGGGCGCGTGTCGTCGACGAGTGGCCG
GACCTGCTCAAGCAGGAGTTCACAAGCGACGTGTGCGATGCCACGGCGCTGCCGCGGACGTCGATGCA
GCGGCTGGTGCTCACAGCCGGCAGCCTCGTCGCCGACTTCCAGCTCTCGCACGGAGGCCTCGCGAAGA
GGGAGCTGAACAAGCAGCTITGCCAGCTCGCCCTTCACCCGCACCTGGGCACTGTACGAGCGCGTCGCC
GAGACGAAAGAGACGCCGCCCACCCGCGCCACGCCGCCGGCTGCCCTTCGCGCCTCGGAGAGCTTCGC
GTCGCTGGACCCGGTGGAGGAGGCCGCAGTGCTGCGTGCGCAGCAGCAGGAGGAGCCACCGGTGGAGG
CGATGACGGCGTTCGAGGAGCATGCGCCAGCGCTGCAGCGCGTCGGCACGCCGGTGGAGCCGCATCGT
GGTGCTCTCGAGGGGGCTTCCCCGGTAGACGCCCGTACCGCCACGCCGCCGGCTGCCCTTCGCGLCTC
GGAGAGCTTCGCGTCGCTGGAGGCGGCGGAGGAGGCCGCAGTGCTGCGTGCGCAGCAGGAGGAGGAGC
CACCGGTGGAGGCGATGACGGCGTTCGAGGAGCATGCGCCAGCGCTGCAGCGCGTCGGCACGCCGGTG
GAGCCGCATCGTGGTGCTCTCGAGGGGGCTTCCCCGGTAGACGCCCGTACCGCCACGCCGCCGGLTGL
CCTTCGCGCCTCGGAGAGCTTCGCGTCGCTGGACCCGGTGGAGGAGGCCGCAGTGCTGCGTGCGCAGC
AGGAGGAGGAGCCACCGGTGGAGGCGATGACGGCGTTCGAGGAGCATGCGCCAGCGCTGCAGCGCGTC
GGCACGCCGGTGGAGCCGCATCGTGGTGCTCTCGAGGGGGCTTCCCCGGTAGACGCCCGTACCGCCAC
GCCGCCGGCTGCCCTTCGCGCCTCGGAGAGCTTCGCGTCGCTGGACCCGGTGGAGGAGGCCTCAGTGC
TGCGTGCGCAGCAGGAGGAGGAGCCACCGGTGGAGGCGATGACGGCGTTCGAGGAGCATGCGCCAGCG
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CTGCAGCGCGTCGGCACGCCGGTGGAGCCGCATCGTGGTGCTCTCGAGGGGGCTTCCCCGGTAGACGC
CCGTACCGCCACGCCGCCGGCTGCCCTTCGCGCCTCGGAGAGCTTCGCGTCGCTGGACCCGGTGGAGG
AGGCCACAGTGCTGCGTGCGCAGCAGGAGGAGGAGCCACCGGTGGAGGCGATGACGGCGTTCGAGGAG
CATGCGCCAGCGCTGCAGCGCGTCGGCACGCCGGTGGAGCCGCATCGTGGTGCTCTCGAGGGGGCTTC
CCCGGTAGACGCCCGTACGGCCACGCCGCCGGCTGCCCTTCGCGCCTCGGAGAGCTTCGCGTCGCTGG
ACCCGGTGGAGGAGGCCGCAGTGCTGCGTGCGCAGCAGAAGGACGAGGCGCCGGCGGCCGAGCGLGLL
GCGGAGCCGCAGGAGGCACCCATGGCTGCATCCACGGAGGTGACGCCGGCACGCGAGCTCTGGCAGTC
CGTCGCGGAGCCGGAGGGCTACTCGCGCGACGACCTCGGGTGTGCGGAGCCCGCTGCGCTGCATGCGL
TGGCGGAGGACGAGGCGCCGGCGGCCGAGCGCGCCGCGGAGCCGCAGGAGGCACCCATGGCTGCATCC
ACGGAGGTGCCGCCGGCACGCGAGCTCTGGCAGTCCGTCGCGGAGCCGGAGGGCTACTCGCGCGACGA
CCTCGGGTGTGCGGAGCCGGCTGCGCTGCATGCGCTGGCGGAGGACAAGGCGCCGGCGGCCGAGLCGLG
CCGCGGAGCCGCAGGAGGCACCCATGGCTGCATCCACGGAGGTGCCGCCGGCACGCGAGCTCTGGCAG
TCCGTCGCGGAGCCGGAGGGCTACTCGCGCGACGACCTCGGGTGTGCGGAGCCGGCTGCGCTGCATGC
GCTGGCGGAGGACAAGGCGCCGGCGGCCGAGCGCGCCGCGGAGCCGCAGGAGGCACCCATGGCTGCAT
CCACGGAGGTGCCGCCGGCACGCGAGCTCTGGCAGTCCGTCGCGGAGCCGGAGGGCTACTCGCGCGACLC
GACCTCGGGTGTGCGGAGCCCGCTGCGCTGCATGCGCTGGCGGAGGACGAGGCGCCGGCGGCCGAGCG
CGCCGCGGAGCCGCAGGAGGCACCCATGGCTGCATCCACGGAGGTGCCGCCGGCACGCGAGCTCTGGL
AGTCCGTCGCGGAGCCGGAGGGCTACTCGCGCGACGACCTCGGGTGTGCGGAGCCGGCTGCGCTGCAT
GCGCTGGCGGAGGACAAGGCGCCGGCGGCCGAGCGCGCCGCGGAGCCGCAGGAGGCACCCATGGLTGC
ATCCACGGAGGTGCCGCCGGCACGCGAGCTCTGGCAGTCCGTCGCGGAGCCGGAGGGCTACTCGCGCG
ACGACCTCGGGTGTGCGGAGCCCGCTGCGCTGCATGCGCTGGCGGAGGACGAGGCGCCGGTGGCCGAG
CGCGCCGCGGAGCCGCAGGAGGCACCCATGGCTGCATCCACGGAGGTGCCGCCGGCACGCGAGCTCTG
GCAGTCCGTCGCGGAGCCGGAGGGCTACTCGCGCGACGACCTCGGGTGTGCGGAGCCGGCTGCGCTGL
ATGCGCTGGCGGAGGACGAGGCGCCGGTGGCCGAGCGCGCCGCGGAGCCGGAGGGCTACTCGCGGGGL
GACCTTGGGTGTGCGGAGCCCGCTGCGCTGCATGCGCTGGCGGAGGACGAGGCGCCGGTGGCCGAGCG
CGCCGCGGAGCCGCAGGAGGCACCCATGGCTGCATCCACGGAGGTGCCGCCGGCACGCGAGCTCTGGL
AGTCCGTCGCGGAGCCGGAGGGCTACTCGCGCGACGACCTCGGGTGTGCGGAGCCGGCTGCGCTGCAT
GCGCTGGCGGAGGACGAGGCGCCGGCGGCCGAGCGCGCCGCGGAGCCGCAGGAGGCACCCATGGLTGC
ATCCACGGAGGTGCCGCCGGCACGCGAGCTCTGGCAGTCCGTCGCGGAGCCGGAGGGCTACTCGCGCG
ACGACCTCGGGTGTGCGGAGCCGGCTGCGCTGCATGCGCTGGCGGAGGACGAGGCGCCGGTGGCCGAG
CGCGCCGCGGAGCCGGAGGGCTACTCGCGGGGCGACCTTGGGTGTGCGGAGCCCGCTGCGCTGCATGC
GCTGGCGGAGGACGAGGCGCCGGCGGCCGAGCGCGCCGCGGAGCCGCAGGAGGCACCCATGGCTGCAT
CCACGGAGGTGCCGCCGGCACGCGAGCTCTGGCAGTCCGTCGCGGAGCCGGAGGGCTACTCGCGCGAC
GACCTCGGGTGTGCGGAGCCGGCTGCGCTGCATGCGCTGGCGGAGGACAAGGCGCCGGCGGCCGAGCG
CGCCGCGGAGCCGCAGGAGGCACCCATGGCTGCATCCACGGAGGTGCCGCCGGCACGCGAGCTCTGGL
AGTCCGTCGCGGAGCCGGAGGGCTACTCGCGCGACGACCTCGGGTGTGCGGAGCCGGCTGCGCTGCAT
GCGCTGGCGGAGGACGAGGCGCCGGTGGCCGAGCGCGCCGCGGAGCCGCAGGAGGCACCCATGGCTGC
ATCCACGGAGGTGCCGCCGGCACGCGAGCTCTGGCAGTCCGTCGCGGAGCCGGAGGGCTACTCGCGCG
ACGACCTCGGGTGTGCGGAGCCGGCTGCGCTGCATGCGCTGGCGGAGGACGAGGCGCCGGTGGCCGAG
CGCGCCGCGGAGCCGCAGGAGGCACCCATGGCTGCATCCACGGAGGTGCCGCCGGCACGCGAGCTCTG
GCAGTCCGTCGCGGAGCCGGAGGGCTACTCGCGCGACGACCTCGGGTGTGCGGAGCCGGCTGCGCTGL
ATGCGCTGGCGGAGGACGAGGCGCCGGTGGCCGAGCGCGCCGCGGAGCCGCACCTGCGCGAGGGCTAC
TCGCGGGGCGACCTTGGGTGTGCGGAGCCCGCTGCGCTGCATGCGCTGGCGGAGGACGAGGCGLCLCGGL
GGCCGAGCGCGCCGCGGAGCCGCAGGAGGCACCCATGGCTGCATCCACGGAGGTGCCGCCGGCALCGCG
AGCTCTGGCAGTCCGTCGCGGAGCCGGAGGGCTACTCGCGCGACGACCTCGGGTGTGCGGAGCCGGCT
GCGCTGCATGCGCTGGCGGAGGACAAGGCGCCGGCGGCCGAGCGCGCCGCGGAGCCGCAGGAGGCALCC
CATGGCTGCATCCACGGAGGTGCCGCCGGCACGCGAGCTCTGGCAGTCCGTCGCGGAGCCGGAGGGCT
ACTCGCGCGACGACCTCGGGTGTGCGGAGCCCGCTGCGCTGCATGCGCTGGCGGAGGACGAGGCGCCG
GTGGCCGAGCGCGCCGCGGAGCCGCAGGAGGCACCCATGGCTGCATCCACGGAGGTGCCGCCGGCACG
CGAGCTCTGGCAGTCCGTCGCGGAGCCGGAGGGCTACTCGCGCGACGACCTCGGGTGTGCGGAGCCGG
CTGCGCTGCATGCGCTGGCGGAGGACGAGGCGCCGGTGGCCGAGCGCGCCGCGGAGCCGGAGGGCTAC
TCGCGGGGCGACCTTGGGTGTGCGGAGCCCGCTGCGCTGCATGCGCTGGCGGAGGACGAGGCGCCGGT
GGCCGAGCGCGCCGTGGAGCCGCAGGAGTCAAGAATTATCCGCATGAATGAGGTAAGGGAGGTGGCGT
GCCGTGAAGAAGATGCTGAGTTCACCTGTTTGCGGACGTCTTTTTCTCCTGGGTGTTICTTGCCCGGGL
TCCTCTGGTTTGTTGGAGTCTCCGTCACGAAGCGTCGTGGGGATGCAGGTGGTGGATGGAAAGCCGTT
AAAGCCGCGAGTGACTCAACATAAGGTGAAGCTTCAGGGAAGGTACTGGGCCAAAGTGATTTCGTTGC
CGTGTGTCGTGGAAGCATTTCGCCAGGATGTCGCGCACGCGCTTGATGTACGTGTGGCGGATATTCAG
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CACGTGGAGCTGGTAGCTGGGAGCTTGTTGGGCACATTITGTTGTGGTGCACGCATTTGATCTACTTAC
GGCTACCGAGGCGGACGACAAGTTGCGCGCGTACCACTTTCCGCTTACTTGGGAGCACTACCCGAAGA
CGCCCGACACGACGACGGGCCACTTICTTTGAGGCCGAGGCTCTGTCTACAATCCGGCGCACATCACGC
TGCATCAACTCAGCATCAAAGTCCCGATTACCACCCGCTGATATGGAGTTGTCCCGGCCCACCCCGGL
TGCTCTGAAGCCGCACCCTCCACTGTGGGCTGCTCAAGAGGTGTCGCAGAGCACGTTATCGTCGGGTG
GTCGTACTTGCTCTGCGACGATTAGAACACCTGCGGTGCGAGAGAGCCTTCCTGTGGGGCCTGCAGTG
CACGGAGCTCCTCCTCTCATTGAGAAACGGACGTGGGCGAGCAACCTTCCTTCTTCGAAGGAACGCCA
TTACGCGGGCGACGATGGGAGTGAGTCATCGATGAAGTTCTTGCAGGAAACGGCGCTGGCGCCAGTAG
CAAAGGCCGTGAGAGCGCCGGCGGTTCCTGAGACGGTGAGCACGAAGCACCGCGTCGGCTITTGTGGGG
AACCAGTGGTCCACAATCCTGAAGACGCAGAGGGATGACTTCGTGGCCGCGTTCGTGAAGGGCACTGG
CGAGAAGCTCGGTTATGAACCGGACTCGGTGACCAAGGTGCAGTGCGACGAGAGCACAGGCGACACCA
TCGTCAGCTTTCGTGTCACCCACCCAAGCGTACTGCCGAGAAAGCAGATCGACTTGGTACTCCGTAGT
GCTCCCTACGCCGATGTGTGGAAGCTGTACTACAAGAACACCCCGCCGGAAGAACAGGAGACGATTCA
CAATGACGTTACAACATTTICATCGCGTCGGCTTTGTTGGGAGCAAGTGGAAGGAAGTAAGGAACCGTG
GCATGGCTCGCTTTATCGAGGCGTTCGCAGCTGACACGGCAACTGCCCTGAATGTAACTCCGCAAGCG
GTGCGCATCGCCGACTACGCGGTAGCCGATGACATCGTGGTGGATTTCTATGTTACCCACCCGGGGAC
AGACACAGAGGAAGTAATCGATGCTAAGCTCGAGCAGTTCGACTACCAGCGCGTTTGGGACCTCTACG
GAATCCCGAGCGAGGCGGACGAGCAGCAGCGCGTCGTTICCGTGCGTTATGAAATGCAGCAACGCGTCC
CGCGGAACATCTCCTTCCTCGACCTGCCGACTGCGAATGCCCGGCACGAACTCTGTTTCCCAAGCCGA
CAGCGTCTGCCCGAGGTGTCAACGGCAGTTCTCCTCGAAACAGGAGTTTCTTCAACCCGACGAAAGTA
GTGGCTGGAACCCACAGCCTATGCACAGTCACACTAGCTCCATCAGCGATGCAGTTCGCACCGCGCTG
ATGGAGGACAGCTACTCAGCGATTCGCAAGCCATCGCCAACACCGCCTCTTCCACACCTGGCGCACCG
GTACGCTCCACACCAAAGGTCAGAAGGGCAAACATCGCAGCAGCCGAGCGCGCATCAAACGCGTGGTA
TATCATTCATACGCGGCGCACAGATGACCCCGCGTGTGCCGTGGCACACTAGTGTCAACAACAGCCTC
ATTCCGCACCCCCCGCGACAGCGCTCCCTCAGCAACACTACACGGTATCGTCAACGTCGCGTCAATCT
ACGCGAACTGGAGAGCGAGCTGTCGCGTAAACAACGTCAGCACAAGCACCAGGAACGACAGCAGCAGC
TCGATCGCGAGATGCGCCGCTCTCTGAACTGCAGTAAATTGTCGATGTCCACCGGCCCCACTATCAAC
GTTTCACGGAGCTTCCTGCCACCCATTCCACCGTGTTACACAAAGGTCCGCACAGGCCCGCAGCACAT
GAAGACAGGGATGGGCTCICTGCTGGAGTAG

>Lind33_V3.3230p

MKGKRVNLHDTESFMSLDEFDSDNNASYTAENASDHTKQODNLSSTAAARNSAESSMLLEPPGNTPISY
LSHSNSPKSFAPLEAAEEAGAVQREEQAPALQRVGTPVEPQPRLAVTTHRVRLDGDLWARVVDEWPDL
LKQEFTSDVCDATALPRTSMQRLVLTAGSLVADFQLSHGGLAKRELNKQLASSPFTRTWALYERVAET
KETPPTRATPPAALRASESFASLDPVEEAAVLRAQQEEHAPALQRVGTPVEPQPRLAVTTHRVRLDGD
LWARVVDEWPDLLKQEFTSDVCDATALPRTSMQRLVLTAGSLVADFQLSHGGLAKRELNKQLASSPET
RTWALYERVAETKETPPTRATPPAALRASESFASLDPVEEAAVLRAQQEEHAPALQRVGTPVEPQPRL
AVTTHRVRLDGDLWARVVDEWPDLLKQEFTSDVCDATALPRTSMQRLVLTAGSLVADFQLSHGGLAKR
ELNKQLASSPFTRTWALYERVAETKETPPTRATPPAALRASESFAPLEAVEEAAVLRAQQEEHAPALQ
RVGTPVEPQPRLAVTTHRVRLDGDLWARVVDEWPDLLKQEFTSDVCDATALPRTSMQRLVLTAGSLVA
DFQLSHGGLAKRELNKQLASSPFTRTWALYERVAETKETPPTRATPPAALRASESFASLDPVEEAAVL
RAQQEEHAPALQRVGTPVEPQPRLAVTTHRVRLDGDLWARVVDEWPDLLKQEFTSDVCDATALPRTSM
OQRLVLTAGSLVADFQLSHGGLAKRELNKQLASSPFTRTWALYERVAETKETPPTRATPPAALRASESL
APLEAAEEAGAAQREEQAPALQRVGTPVEPQPRLAVTTHRVRLDGDLWARVVDEWPDLLKQEFTSDVC
DATALPRTSMOQRLVLTAGSLVADFQLSHGGLAKRELNKQLASSPFTRTWALYERVAETKETPPTRATP
PAALRASESFASLDPVEEAAVLRAQQEEHAPALQRVGTPVEPQPRLAVTTHRVRLDGDLWARVVDEWP
DLLKQEFTSDVCDATALPRTSMQRLVLTAGSLVADFQLSHGGLAKRELNKQLASSPFTRTWALYERVA
ETKETPPTRATPPAALRASESFASLDPVEEAAVLRAQQQEEPPVEAMTAFEEHAPALQRVGTPVEPHR
GALEGASPVDARTATPPAALRASESFASLEAAEEAAVLRAQQEEEPPVEAMTAFEEHAPALQRVGTPV
EPHRGALEGASPVDARTATPPAALRASESFASLDPVEEAAVLRAQQEEEPPVEAMTAFEEHAPALQRV
GTPVEPHRGALEGASPVDARTATPPAALRASESFASLDPVEEASVLRAQQEEEPPVEAMTAFEEHAPA
LORVGTPVEPHRGALEGASPVDARTATPPAALRASESFASLDPVEEATVLRAQQEEEPPVEAMTAFEE
HAPALQRVGTPVEPHRGALEGASPVDARTATPPAALRASESFASLDPVEEAAVLRAQQKDEAPAAERA
AEPQEAPMAASTEVTPARELWQSVAEPEGYSRDDLGCAEPAALHALAEDEAPAAERAAEPQEAPMAAS
TEVPPARELWQSVAEPEGYSRDDLGCAEPAALHALAEDKAPAAERAAEPQEAPMAASTEVPPARELWQ
SVAEPEGYSRDDLGCAEPAALHALAEDKAPAAERAAEPQEAPMAASTEVPPARELWQSVAEPEGYSRD
DLGCAEPAALHALAEDEAPAAERAAEPQEAPMAASTEVPPARELWQSVAEPEGYSRDDLGCAEPAALH
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ALAEDKAPAAERAAEPQEAPMAASTEVPPARELWQSVAEPEGYSRDDLGCAEPAALHALAEDEAPVAE
RAAEPQEAPMAASTEVPPARELWQSVAEPEGYSRDDLGCAEPAALHALAEDEAPVAERAAEPEGYSRG
DLGCAEPAALHALAEDEAPVAERAAEPQEAPMAASTEVPPARELWQSVAEPEGYSRDDLGCAEPAALH
ALAEDEAPAAERAAEPQEAPMAASTEVPPARELWQSVAEPEGYSRDDLGCAEPAALHALAEDEAPVAE
RAAEPEGYSRGDLGCAEPAALHALAEDEAPAAERAAEPQEAPMAASTEVPPARELWQSVAEPEGYSRD
DLGCAEPAALHALAEDKAPAAERAAEPQEAPMAASTEVPPARELWQSVAEPEGYSRDDLGCAEPAALH
ALAEDEAPVAERAAEPQEAPMAASTEVPPARELWQSVAEPEGYSRDDLGCAEPAALHALAEDEAPVAE
RAAEPQEAPMAASTEVPPARELWQSVAEPEGYSRDDLGCAEPAALHALAEDEAPVAERAAEPHLREGY
SRGDLGCAEPAALHALAEDEAPAAERAAEPQEAPMAASTEVPPARELWQSVAEPEGYSRDDLGCAEPA
ALHALAEDKAPAAERAAEPQEAPMAASTEVPPARELWQSVAEPEGYSRDDLGCAEPAALHALAEDEAP
VAERAAEPQEAPMAASTEVPPARELWQSVAEPEGYSRDDLGCAEPAALHALAEDEAPVAERAAEPEGY
SRGDLGCAEPAALHALAEDEAPVAERAVEPQESRIIRMNEVREVACREEDAEFTCLRTSESPGCSCPG
SSGLLESPSRSVVGMQVVDGKPLKPRVTQHKVKLOGRYWAKVISLPCVVEAFRQDVAHALDVRVADIQ
HVELVAGSLLGTEFVVVHAFDLLTATEADDKLRAYHFPLTWEHYPKTPDTTTGHFFEAEALSTIRRTSR
CINSASKSRLPPADMELSRPTPAALKPHPPLWAAQEVSQSTLSSGGRTCSATIRTPAVRESLPVGPAV
HGAPPLIEKRTWASNLPSSKERHYAGDDGSESSMKEFLQETALAPVAKAVRAPAVPETVSTKHRVGEVG
NQWSTILKTQRDDEFVAAFVKGTGEKLGYEPDSVTKVQCDESTGDTIVSFRVTHPSVLPRKQIDLVLRS
APYADVWKLYYKNTPPEEQETIHNDVTTFHRVGEVGSKWKEVRNRGMARFIEAFAADTATALNVTPQA
VRIADYAVADDIVVDFYVTHPGTDTEEVIDAKLEQFDYQRVWDLYGIPSEADEQQRVVPCVMKCSNAS
RGTSPSSTCRLRMPGTNSVSQADSVCPRCQORQFSSKQEFLOPDESSGWNPQPMHSHTSSISDAVRTAL
MEDSYSATRKPSPTPPLPHLAHRYAPHQRSEGQTSQQPSAHQTRGISFIRGAQMTPRVPWHT SVNNSL
IPHPPROQRSLSNTTRYRQRRVNLRELESELSRKQROHKHQERQQOQLDREMRRSLNCSKLSMSTGPTIN
VSRSFLPPIPPCYTKVRTGPQHMKTGMGSLLE

>LinJd35_V3.2790
ATGCCCGCGGAGAGCTACCCGGACGAGCGGCTCGACAGCACGCTTGCGACCTTGACGACCATCTTCTG
CGAGGAGTTCAAAGTCGAGAATGACGCGGATGTAGAGTGGCTAGTCTTCACCTTICTCTCCTGGCCGAG
TAAACCTGATTGGTGAGCACGTTGACTATATGGAGGGGTGGACTTGCCCGGCGGCGGTGTTGGAGGGC
ACACACATCCTTGTTGGGCGCGTGAAGCACTTCCAGAAGGAGGCGAAGCCGAAGGTTCGCTTTTATGC
GACGTACACGAAGGAGCACTTCGACATGGACCACCTTGGCGGATGCGTGCACAATAAGGCGTGGACAA
CTTTTGTGCGCGGCGCCATGACGCTGCGACTCAACCGCCTCGGCGTTGCCATTGATGACGCGTCCCTG
AGTGGGGTGTGCATGGTAGTGCACGCCACCCTTCCCATGGGAGCCGGCATGAGCGCGTCGGCTGCCTT
CGGCGTCGCGCTCATTCACGCTATCAACTCTGTTGTCACGAGGAGTTACAAGGATTGCCCCACCTCGA
GCGGCCGCCGCTACTCTATTGTACCGGCGATGCCTAAGGAAGAGCTGATGGAGCTGGCCAAGGAAGCG
CGCCTTATCGAGACGGAATACTGCGGCGTGAATGTCGGCATCATGGATCAGTTCATCTCTGCCTTCGC
GGAGGTGGACAAGTTCATGTTCCTGGATTGCAAGCACCTCACCTTCGAGCCTATCGACATGACACCTC
TCCTGGGCCACGGCGAGTACTCGTGGATGCTGATCGACTCGATGATCAAGCACGACCTGCTTGGTGGC
ACGGCTCAGATGTATAACTCGGTTCGCATCGATCAGGAGAGCTCGCAGAAGAAGATCGGTGAGCACCG
CTACCGTGGCAGGCCGTACTCCTTCTCCCTGATGGTGCGCAACCCAGAGCAGTACGGCTTCGACGGTG
ATGTGCAAAAGTTCATGGCGGAGTTCAAGTCTCTCATGACACCCGGAGAGTTCGAGCGCGGCACCTAC
CAGATCATGGAGCAGCTGCGCACGTTGGAATTCCGCAAGTTGAACGACCCGACGTTGCCGCTGTCACG
CGAAGAGCGCGTCAAAAAAGCCGGCGAAATTTTGAACGCCGGCCACGTCGGTATGCGCGAACTCATGA
AGATCACCACCCCCGAGCTCGACTACATCCAGGAGCTCATCAACGAGGACAAGGATGTCGCCGGTGGT
CGTATGATGGGTGGTGGCTTTGGCGGCTGCATCATTATGTTGCTTCGCCGCAGCGCTGAGGACCGTGT
CTTGGCGCACGTTCGCAAACATTTCAAGGCCCGCTTCAACATGGAGAACTCCTGCTACAAGGTGAAGC
GCGCCGGCAGCGGCGGTTTITGTICGTTTCCTTGGAGGGAAAGAAGATGAGTGGTGCTGGCAGCAAGCTC
TGA

>LinJd35_V3.2790p
MPAESYPDERLDSTLATLTTIFCEEFKVENDADVEWLVFTEFSPGRVNLIGEHVDYMEGWTCPAAVLEG
THILVGRVKHFQKEAKPKVREYATYTKEHFDMDHLGGCVHNKAWTTEVRGAMTLRLNRLGVAIDDASL
SGVCMVVHATLPMGAGMSASAAFGVALIHAINSVVTRSYKDCPTSSGRRYSIVPAMPKEELMELAKEA
RLIETEYCGVNVGIMDQFISAFAEVDKFMFLDCKHLTFEPIDMTPLLGHGEYSWMLIDSMIKHDLLGG
TAQMYNSVRIDQESSQKKIGEHRYRGRPYSEFSLMVRNPEQYGEFDGDVQKFMAEFKSLMTPGEFERGTY
QIMEQLRTLEFRKLNDPTLPLSREERVKKAGEILNAGHVGMRELMKITTPELDYIQELINEDKDVAGG
RMMGGGFGGCIIMLLRRSAEDRVLAHVRKHEFKARFNMENSCYKVKRAGSGGEFVVSLEGKKMSGAGSKL
>LinJd21_V3.1860
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ATGCGTCGCGGCGCCAAGTGCCTCGCCGGCGCGGCTGCGGACGTGGGCTCACTGAAGTTCGACGTCGT
CGTGGTTGGCGGCGGCGCCAGCGGCTCCCTTATTGCCGGCCGGCTGGCGATGGAGAACCTTAAGACGEC
TCGTCATCGAGGAAGGCGCCGATATCCGCAAGTGCCCGGAGTGGTACCACACGCTTCCCGCTAGCACC
ATCGCCCACCGCCTGGCTCAGCGCGGCTTCGAGGCCAAGGACACTCTGACGACGLCCGCAGLCAGCATCC
GGACGGGGTGACGAAGGCACCGGTGTGGATTCCGACGCCGCGGGETGCTGGGCGGACATGGTGTAATGG
GCAGTCGCACGTGGAACCTCGGCGATGAGCGTGACTGGGAGGGGAGCCCGTGGAGCTTCCGCGAAGAG
CTGCTGCCTCGCGTGCGCACCTTCGAAAACATGGAGGTGTTTGTGCCTCACCGCGGCAAGCGAGGTAA
GTTCCTCATTTGCCGCCCGCTGAACTTCTCACCGTACTTTAAGGCGTTTTGCGAGGCAGCATCGCAGG
ATGTGCCGCTCATGAGCGAGTTCACGCGCAAGGAGTTCCAGATCGACTGCGGCTGTGGGAGGCCCGAC
ACGTTCGTAGACCAGTCGCTGGGTGTCGCCAACACCACCCTGCAGCGGTACCTGCTCGGCACCATCAA
GCTGAACCGCCCTGTTCGCGTGGAGTGCGGTGCCAAGGTGGTCGGTATCCGCGGCAGCGGLCGGCAALCG
CGAGCACCGCTGCCGGCGTGTCGCTGCGGCGTGCAGATGGCCAGTTGGTGGATGTGGAAAGCACTCTG
GTGGTGGTGAGTGCGGGTAGTATCGGCAGCGCGCGGCTGCTGACGGCGTCGCGCGGCAGCGTCGATGT
GGACGCTTCAGTTGGCCAGCACTTCTGGGACATACCGCAGGTGGTGCTGCAGTACCACGTGAAGAACC
GTGACAGCCACAACTGCTATCTTGACCCGCTTGTGTGCAAGGTGCTGAGGGTGGATCTTTGGTACGGA
CGGCCACAGCTTAGCCTCCGCTCCAGCTGGGATGACCTCATCATGTACTGGTCCTCTACCGGGTCATC
GACGCCAGATGTCGAGATCCAGTTTCAGCCATTTACGCTGACGAACGATGGCACGCAGCCGATGCCGA
GAGAGCACGGCTGCCAGTTCGTCGTGCGCCCCCTGCGGCCGCGCAGTCGCGGGCAGGTGAGCGCGAALC
GGCAGCATCGACCCCAACTACTTCAGCGATGCCGGCGACCTCGCCGCCCTGCAGAGGGGLCGTCGLGTA
TGTGAAGGACTGCCTCGTGAAGAAGACGCCTTTTGTACCGATCATTGGCGCCCTCGCTCACGAGCGCT
TTGAGTCCTCCGGCATCAACGGCGGGAGCTGCGCCGGCGCCGTCGACCCGCAGACCTGLCCGCCTCAAG
GGCGTGAGCAATGTGTACGTGTGCGATCACAGCATCCTGCCGAGCCCGCTAACTGGCAGTACGCCTCCCC
TTACACGTTGGCGCTGGCGGACCGATTTGTGGACAAGCTGCTCAAGAGGCGCGATGTGTAG
>LinJ21_v3.1860p
MRRGAKCLAGAAADVGSLKFDVVVVGGGASGSLIAGRLAMENLKTLVIEEGADIRKCPEWYHTLPAST
IAHRLAQRGFEAKDTLTTPQQHPDGVTKAPVWIPTPRVLGGHGVMGSRTWNLGDERDWEGSPWSFREE
LLPRVRTFENMEVFVPHRGKRGKFLICRPLNFSPYFKAFCEAASQDVPLMSEFTRKEFQIDCGCGRPD
TEVDQSLGVANTTLQRYLLGTIKLNRPVRVECGAKVVGIRGSGGNASTAAGVSLRRADGQLVDVESTL
VVVSAGSIGSARLLTASRGSVDVDASVGQHFWDIPQVVLQYHVKNRDSHNCYLDPLVCKVLRVDLWYG
RPQLSLRSSWDDLIMYWSSTGSSTPDVEIQFQPFTLTNDGTQPMPREHGCQFVVRPLRPRSRGQVSAN
GSIDPNYFSDAGDLAALQRGVAYVKDCLVKKTPFVPIIGALAHERFESSGINGGSCAGAVDPQTCRLK
GVSNVYVCDHSILPSPLTGSTLPYTLALADRFVDKLLKRRDV

>LinJ29_v3.1770
ATGCAGGAGCTCCCTCGTCGAACGGCGAGGAAAACTCGGCGGGAGGCAACTGGGGAGCCTCTCACTAC
CGTGTCATCCACCTCGACGGCCACAAAAGATGAGGATGCACAAAGGAGTGGGCTGGCTGAGAATGACC
TGTCAGGCGCGCTTCCGCAAACCTCTGCAGCTGCTGCCTCCCCCTTCCTTGGGTCGAGCCGCAACTCC
ACATCGGGGTCCCTTGTTGAGTGCTGGATCTGCTTCGACCCCACCAGCACCCCCTTGAACCCTATTGT
CACCCACCGCTGCCGCTGCCGCGGCTCTGTCGGATATGTTCATCAAAAGTGCATCGATCGCTGGGTCA
TTCAGCAGCGCAACCGCGCTTGCCGCAGCTGCGGCGCGTCCTACCAGCTGGTGCACTCCGAATATCCCC
CCCGGTGCAAACCTTCCGCTGAGGCCGCACGAGCGCCGCGTGTTTTTGTTGAAGTTTTTGATTAAGCC
GCTCCTCCTCGAATCCGCCGAGACGCTCTGCTGCGTCCTTCTGCGCTTTTTCGTCCTCCCGCTCCTGC
TCGGGCTCGTCTACAGTTTTCATCGCTGGCCGCTGCTGTGGCGGCCCATGTCGACCTTTGCAGCATCA
CCGGAGCGGAACTTTAGCTACACCGCCTCAGTCGGTGTCCCCGGCAGCCAGGAGGTGCTGGAGAATGA
GGACGGCACGTACACCTTGACGGAGTCCTTCTTGGCGTGGGCCGACGCAATTCTCTTTGGCCTCGTCC
TGTGCACCGTGATGAACGCGGTGGCTGTGGGGTGGGAGAAGTGGAACCACTACTTCCGCGCTGLCCCGG
GAGCGACTCGCCCGCGAGACGGCAAGGCGAGCTGAGGAAGGAGGGTTGGCACGAGCGGCAGCGATGCC
TCCGGTAGGCCCTCTCGACTTTCATGAGGAGAACGGCCCGGCAGAGGGAGTTGAGGAGCGGGCGGAGG
CCACGGAGCAGGGGGGGAACAATGATTCTCCACAGGCGCAGCTGCCGCATCATGAGGAAGCGTCGCCA
GAGGGTTTTATCGTCGAGGGGTGGAGACCGGAATGGGGACCTCTGCCGGCGGCGGAGCAGGAACTTCCT
GCCGCGCGAGGATGCGCCTGACGCGCGCCAACCTGGGGCGCGAGCAGAGGCGAGGGCAGTGGCAGGCG
AGCAGCACTCGAGCAGCGACAGCGACAGCGATAATGACGACTCAGAAAGCGGCAGCGACALCGCCCTAC
CGACTTTCCTTCGTCGACGGGGTCTTTGACACGATCGACTGGGTGAAGTCGGGCGCCGGTGGCGGLGG
CATGAAGCGGCTCCTCCCTTCGTCGATGCGGCAGCTCTGCTACGGTCTTGCACTGACGCTGCTGCTGC
GCACAATCTGGGGCAGGGTAGTCGTAGCGCTTGCCTTTGCAGGCTTCATCGTGAGTTGGCGCTACCGC
CACACGCGAAACGTCCTCACGACACAGAAGCGGCGCTTATACGAGGTTGCAGAGCGLCGTGCCGLCTGCT
GTCGCAGGAGGCGGTGAAGACACTCTTTGGGGTGTACCTCGTGGATGCTTTTTTCTTTTACGGTGCGC
TACCCGAGCTGGGAGGGATGATGCTGCACTACGCCGTCGCCCCGTACGTGGATATTGGCTTTGATCGC
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GGCTTCCTGGCCTTTTTTCACGGACTCACCGTGCTGAAAGTGACGCTCTACTGGGTGGTGGGCGCGGT
GCTGGTGATGCTGCTCACCGCGATGGAGTTGACGGTTGTGGGCCCCTTGTTTGCCAACGGCGTCGATC
TGTTCTTTGTGCGCAGCTTICGATGCCCGTTGGGACTCCGTTCTCGGGTACTGGCGCTGTGTCGTGACT
CAGGTATTCGACTCCGACCCTCCCCGCATCGTTCGCGGCTTCCTCCGCGTGGCGGTGGTGGAGCTGTT
GGTGCTGCTTGTCTTTGTGCGGGTGCCGTTTTGGGGAATGCTCGGGTGCCGTGACTTIGTTGTGGGGTG
ATGGCACAGCTGCGCAGACAGGGCTTCCGCTGAAAATGTCTCTTTCACTGAGGGTGACGACCGGGTAC
GACATCAGCGCGGACGCCAGCCTTGACGAGTGGCGCCGCGCCGAGGTTCTGCGCGTTCTGGCGGAGCG
GGTGCTGCTCCCCTTTGGTGCCATGTACGCAGCCCGAGTACGAGAGCAACTGAGGCCAATGCTTGATT
CAATCCCTCTCGACACCATCGCCCCCCTCGAGCTGACTGCCGCGAGCTCCACTTCCATGACACCCGLCC
GCCCGAGAGCTGTGGGAGCAAGTCTGGGGCAACATGTCAGATCGCTCGGTGTTCCTTITTTCACCTCAT
CGACCCCGAATCCGCCAAGAGGGTCGCAGCGGCGTCGGAGGGGTTTCGCCACACGCTGGAGCGCGTTC
AGGAGCCGATAGAGTGGCTGCGCGTAGCAACATCCGAGGATGGCGTGTGCAACACGGTGATGGTCTTG
TCCTCCTCAGCAGAGTGGTTAGGGACGCTGCAGCGGCAGCCGCCAGTCGCAGATTTGGAGGCCATTGT
GGCGCCGCCATTCACGGTTTCAGAGCAGCAGAGCACCTCGACCGCGCGTGCGCATCAGATGGTGCTCA
ACGCGTGGAGAAACACGTACCAGGATGCCATGAGCCGCATTGCCAGTGTCCTGCACCCCGAGGCGGTG
CCGACGCCGCGGTCGTTGTACCCAGAGCACGACACGGTGCAGGAAGAGCCTCACACCGTGAGCGCGAT
CAAGTGTTACATGGCCGCACTGCACTTGTCGTACCCTTACATGGGCATGGGCCGCTGGCGCGCCCTCG
CGTATGAGTGGTGGTCACTGCTGCTGCTGCGCAACACATTCGCGAACTACGTCGTCGACGTCCTCAAG
TACGTGGCAGCGATATCAACGGTCCTCTCCTGCTTCGCCGTGTACCCCCTGCAGCGAGCGCAGCTACG
CATTCTCTTTCCGGTGGTTCGCTGGATTGGTCAGAGTGTCGTGCACATGGAGGACTACCTGTTTGACC
CAGAGCAGCTTCGCGCGGTGGAGGGATTTGTGGAGCAGGAGGGCGAGGACGAACTTGTTCTGCCTCCG
ATGGTCGAACCGCTGGGGTTCGACCGGCGCGAGGAGTATGTGGAAGAGGCGGCTATCCCGTCCTACCT
CCTGCTGCGGCGTGTGGTGGTGGCTGTTCTCTTCCTCGTCGTCGCGTCCGTCATGGTTTGGATCGTTC
CCGTACTGTGCGGCACTCTICCICTTGTGCATCACGAGGAATGCGCTACCGGTTCTTGTGGGGGCGGCC
TCCTTGAGCTTCTTCTGCTGGAACCCCACATTGTTCGCCCGCTCCGTCATCTTCGGCACAGCACTCAC
CATCGCCATTGTGTTCGTCGTGCCGATCGTCGGCATCATCTACATCGGACCTTTTGCGCAGCTGTTCT
GGAGCAGCTACCCCACCCTGGTGGAGGAGACATTTGAGCGCCAGTACGACGTGCACCAGATGGTTGGC
CCTTACACGGGCTCCGCCACAGGCGGCGATGGCAGCGCGGACGGCGACTCCGATGACGACTGGGAAAG
CGTCGACTCCCGCGACGTGGTCCAAGGAAATGCCGAGGCCCTGCACCAGGATAGAGGGGCAGAGCCAG
ACGTCGGGGACGGGCCGCACGGCGACGTGCAAGCCGTAGCGGCTCACTAG
>LinJd29_V3.1770p
MQELPRRTARKTRREATGEPLTTVSSTSTATKDEDAQRSGLAENDLSGALPQTSAAAASPFLGSSRNS
TSGSLVECWICEFDPTSTPLNPIVTHRCRCRGSVGYVHQKCIDRWVIQQRNRACRSCGASYQLVHSEYP
PGANLPLRPHERRVFLLKFLIKPLLLESAETLCCVLLRFFVLPLLLGLVYSFHRWPLLWRPMSTEFAAS
PERNFSYTASVGVPGSQEVLENEDGTYTLTESFLAWADAILFGLVLCTVMNAVAVGWEKWNHYFRAAR
ERLARETARRAEEGGLARAAAMPPVGPLDFHEENGPAEGVEERAEATEQGGNNDSPQAQLPHHEEASP
EGFIVEGWRPEWGPLPAAEQELLPREDAPDARQPGARAEARAVAGEQHSSSDSDSDNDDSESGSDTPY
RLSEFVDGVFDTIDWVKSGAGGGGMKRLLP SSMROQLCYGLALTLLLRTIWGRVVVALAFAGEIVSWRYR
HTRNVLTTQKRRLYEVAERVPLLSQEAVKTLEFGVYLVDAFFFYGALPELGGMMLHYAVAPYVDIGFDR
GFLAFFHGLTVLKVTLYWVVGAVLVMLLTAMELTVVGPLFANGVDLEFFVRSFDARWDSVLGYWRCVVT
QVFDSDPPRIVRGEFLRVAVVELLVLLVEVRVPEFWGMLGCRDLLWGDGTAAQTGLPLKMSLSLRVTTGY
DISADASLDEWRRAEVLRVLAERVLLPFGAMYAARVREQLRPMLDSIPLDTIAPLELTAASSTSMTPA
ARELWEQVWGNMSDRSVEFLFHLIDPESAKRVAAASEGFRHTLERVQEPIEWLRVATSEDGVCNTVMVL
SSSAEWLGTLOQRQPPVADLEAIVAPPFTVSEQQSTSTARAHOMVLNAWRNTYQDAMSRIASVLHPEAV
PTPRSLYPEHDTVQEEPHTVSAIKCYMAALHLSYPYMGMGRWRALAYEWWSLLLLRNTFANYVVDVLK
YVAAISTVLSCFAVYPLOQRAQLRILFPVVRWIGQSVVHMEDYLFDPEQLRAVEGEFVEQEGEDELVLPP
MVEPLGFDRREEYVEEAAIPSYLLLRRVVVAVLEFLVVASVMVWIVPVLCGTLLLCITRNALPVLVGAA
SLSFFCWNPTLFARSVIFGTALTIAIVEVVPIVGIIYIGPFAQLFWSSYPTLVEETFERQYDVHQOMVG
PYTGSATGGDGSADGDSDDDWESVDSRDVVQGNAEALHQDRGAEPDVGDGPHGDVQAVAAH
>LinJd35_V3.1140
ATGCCCGCCAAGAATCAACACAAAGGGGGCGGAGACGGCAACCCCGATCCTACCTCCACACCCGAAGC
GGCGTCGACAAATGTGACAAGCACAAACGACGGTGCCGCCGTCGATTCTTCCGTGCCACCGTCCGGLG
AGACATACCTICTTITCATTGCCGCGCCGCCCCGTACTCGAAGCTATCGTACGCCTTCAAAGGTATCATG
GCCGTCCTGATTCTCTGCGCCCTTCGCTCGGCGTACCAGGTTCGCCTGCTCTCCGTTCAGATTTACGG
ATACCTGATCCACGAGTTCGACCCGTGGTTCAACTACCGCGCTGCCGAGTACATGTCCACGCACGGCT
GGTCCGCCTTCTTCAGCTGGTTCGACTACATGAGCTGGTACCCGCTGGGCCGCCCTGTTGGCTCCACC
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ACGTACCCGGGCCTGCAGCTCACTGCCGTCGCCATTCACCGCGCGCTGGCGGCTGCCGGCATGCCGAT
GTCTCTCAACAACGTGTGCGTGCTGATGCCGGCGTGGTTTGGCGCCATCGCCACCGCTACTCTGGCCTCC
TCATAGCATTCGAAGTGAGCGAATCCATCTGTATGGCGGCGTGGGCCGCACTCTCCTTCTCTATCATC
CCGGCCCACCTGATGCGGTCCATGGCGGGTGAGTTCGACAACGAGTGCATTGCCGTCGCAGCCATGCT
CCTGACCTTCTACTGCTGGGTGCGCTCGCTGCGCACGCGGTCCTCGTGGCCCATCGGTGTCCTCACCG
GTGTCGCCTACGGCTACATGGTGGCGGCGTGGGGCGGCTACATTTTCGTGCTCAACATGGTTGCCATG
CATGCCGGCATATCATCGATGGTGGACTGGGCCCGCAACACGTACAACCCGTCGCTGCTGCGTGCATA
CACGCTGTTCTACGTCGTCGGCACCGCCATCGCCGTGTGCGTGCCGCCAGTGGGGATGTCGCCCTTCA
AGTCGCTGGAGCAGCTGGGTGCACTGCTGGTGCTTGTCTTCCTGTGTGGACTGCAGGCGTGCGAGGTG
TTTCGCGCACGCGCCGGTGTCGAGGTTCGCTCTCGCGCGAACTTCAAGATCCGCGTGCGCGTCTTCAG
CGTGATGGCTGGCGTGGCTGCGCTTGCGATCGCGGTGCTGGCACCGACGGGGTACTTCGGGCCCCTTT
CGGTCCGTGTGCGTGCGCTGTTCGTGGAGCACACGCGCACTGGCAATCCGCTGGTCGACTCGGTCGCC
GAGCACCATCCTGCCGACGCGCTCGCGTATCTGAACTATTTGCACATCGTTTATTTTATGTGGATATT
CAGCTTCCCGGTGCAGCTCATCCTGCCGAGCCGAAACCAGTACGCGGTTCTCTTTGTCTTTGTCTACA
GCTTCATGGCCTACTACTTCAGCACCCGCATGGTGCGCTTGCTCATTCTGGCTGGCCCGGLCGGLGTGL
CTCGGCGCAAGTGAGGTAGGTGGAACGCTGATGGAGTGGTGCTTTCAACAGCTGTTCTGGGACGACGG
CATGCGGACCGCCGATATGGTAGCAGCCGGTGACATGCCTTACCAAAAACAAGACCATGCCAGTAGAG
GTGCAGGCGCCCGACAGAAGCAGCAGAAACAGAAGCCGCGCCAGGTTTTCGCGAGGGACTCCAGCACT
AGCAGCGAGGAGCGTCCTTACAGGACACTGATCCCCGTCGACTTCCGCAGGGACGCGCAAATGAACCG
CTGGTCAGCCGGAAAGACAAACGCCGCCCTCATCGTGGCTCTCACGATCGGTGTTCTTTTACCGATTG
CGTTTGTCTTCCACTTCTCGTGCGTCAGCTCAGCGTACTCCTTTGCTGGCCCGCGTATCGTGTTCCAG
ACGCAGCTGCGCACCGGCGAGCAAGTGATAGTGAAGGACTACCTCGAGGCCTACGAGTGGCTGLCGCGA
CAACACGCCAGAGGACGCGCGCATTTTGGCCTGGTGGGACTACGGCTACCAGATCACAGGCATCGGCA
ACCGCACCTCGCTGGCCGATGGCAACACCTGGAACCACGAGCACATCGCCACCATCGGCAAGATGCTG
ACGTCGCCCGTGGCGGAGGCGCACTCGCTGGTGCGCCACATGGCCGACTACGTCCTAATCTGGGCTGG
GCAGAGCGGCGACCTGATGAAGTCACCGCACATGGCGCGCATCGGCAACAGTGTGTACCACGACATCT
GCCCCCACGACCCGCTGTGCCAGCAATTTGGCTTTTACAGAAATGATTACAGTCGCCCAACACCGATG
ATGCGGGCGTCGCTGCTGTACAACCTGCACGAGGTCGGGAAAACAAAGGGCGTGAAGGTGGACCCGTC
TCTCTTTCAGGAGGTGTACTCGTCCAAGTACGGCCTGGTGCGCGTCTTCAAGGTCATGAACGTGAGCG
AGGAGAGCAAGAAGTGGGTTGCTGACCCGGCAAACCGCGTGTGCCACCCGCCTGGGTCGTGGATCTGC
CCCGGGCAGTACCCGCCGGCGAAGGAGATCCAGGAGATGCTGGCACACCGCGTCCCCTTCGATCAGGT
GGGCAAGGACAAGAAGGACAAGGAGGCGTACCACAAGGCGTACATGGAACGCAGCAGAACGCTGGGTG
AAGTTTAG

>Lind35_V3.1140p
MPAKNQHKGGGDGNPDPTSTPEAASTNVTSTNDGAAVDSSVPPSGETYLFHCRAAPYSKLSYAFKGIM
AVLILCALRSAYQVRLLSVQIYGYLIHEFDPWENYRAAEYMSTHGWSAFFSWEFDYMSWYPLGRPVGST
TYPGLQLTAVAIHRALAAAGMPMSLNNVCVLMPAWFGAIATATLALIAFEVSESICMAAWAALSEFSII
PAHLMRSMAGEFDNECIAVAAMLLTEFYCWVRSLRTRSSWPIGVLTGVAYGYMVAAWGGYIFVLNMVAM
HAGISSMVDWARNTYNPSLLRAYTLEFYVVGTAIAVCVPPVGMSPFKSLEQLGALLVLVFLCGLQACEV
FRARAGVEVRSRANFKIRVRVFSVMAGVAALATIAVLAPTGYFGPLSVRVRALFVEHTRTGNPLVDSVA
EHHPADALAYLNYLHIVYFMWIFSFPVQLILPSRNQYAVLFVEFVYSFMAYYFSTRMVRLLILAGPAAC
LGASEVGGTLMEWCFQQLEFWDDGMRTADMVAAGDMPYQKQODHASRGAGARQKQQKQKPRQVFARDSST
SSEERPYRTLIPVDFRRDAQMNRWSAGKTNAALIVALTIGVLLPIAFVFHESCVSSAYSFAGPRIVFEQ
TOLRTGEQVIVKDYLEAYEWLRDNTPEDARILAWWDYGYQITGIGNRTSLADGNTWNHEHIATIGKML
TSPVAEAHSLVRHMADYVLIWAGQSGDLMKSPHMARIGNSVYHDICPHDPLCQQFGEYRNDYSRPTPM
MRASLLYNLHEVGKTKGVKVDPSLFQEVYSSKYGLVRVFKVMNVSEESKKWVADPANRVCHPPGSWIC
PGQYPPAKEIQEMLAHRVPFDQVGKDKKDKEAYHKAYMERSRTLGEV

>LinJ26_V3.0150
ATGCGCGAACTCACCAGCAACGCCACTCCACACGCCGTCTTCGAAAAACGTCTGACCATGAC
CACACACTCAGTTTACGGCAACGCATCCGACATGCCCGCTGTCCCTGCCCCTGAGTCCGCGA
TCAAGCGCGCTGCGTTCAAGCAGCAGCAGACGGAGAACTTCAAGAAGGCTGTGGTGGCCAGA
AAGGCCGCCAAGGCTGCCCTGAAGAAGACCGCCTACTTGCGTGCCCGCAAATACTCCCGTGA
GTACCGCGGTGTGGAGAAGAAGCTGGTGACGCTGCGCCGCCAGGCCGCCTCTCACGGTAACT
ACTACCTGGAGGCGAAACCGAAGGTCGCCGTGGTGACCCGCATCCGCGGTATCGCCAAGGTG
AACCCGAAGCAGCGCAAGATCCTCCAGCTGCTGCGCCTGCGCCAGATCTTCAACACGGTGTT
CGTGAAGATGAACAAGCCGATGGAGAATATGCTGCGTGCGGTGGAGCCCTACATCGCGTACG
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GCTACCCGTCCCTGGCCACCGTCCGTGCGATGGTGTACAAGCGCGGCTACCTGAAGATCAAC
GGCCAGCGCGTGAAGATCACGGACAACCAGATGATCAAGGACAAGTACAACAACGCGGACAT
CGTGTGCGCGGAGGATATGGTGAACCAGATCTACACCTGTGGCAAGCACTTCCGCACGGTGA
CGCACGGCATGTGGCCCTTCAAGCTGGCCCCTCCGGCCGGCGGCATGCGCCAGAAGCGCCGT
CACTTCGTGGAAGGTGGCGACTATGGTAACCGCGACACCTTGATCAACCGCTTCCTCGCCCG
CATGATCTGA
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TGGGCAAGGACAAGGCGGCATTGGTGGAGTTTTACGCGCCGTGGTGTGGCCACTGCAAGAGCATGGCC
CCCGAGTACGCGGCTCTGGGCGCGGCCTACGAAGCGAGCACGAACGCTAAGGACCTGCTGTTAATTGG
CAAGGTGGACGCCACAGAGGACAGCGACCTCGGCAAGCGCTTCGGCGTCACGGGGTTCCCGACAATTC
TGTACTTCGCTTCTGGCTCATTGGAGCCGGAGAAGTACAAGGGCGGCCGCACGGCCGAGGACTTTGCC
AAGTACCTCTCGAGTGCGGTGGCGGGCCTGAGGCTGACCATCCCGAATGAGCCACAGTTTGCGATGGA
GCTGGTGCACACGAATTTTGATGCAGTCGTCAAGGACCCGTCGAAGGCGGTGCTCGTTATGTTCTACG
CCCCGTGGTGCGGCCACTGCAAGGCGCTGAAGCCGATTTACAACAAGCTTGCCAAGGTGTTCTCAAAC
GATAAGGATGTTGTGATCGCCCGCATCAACGCTGACGATGCCGCCAACCGGAAAATTGCAACCGAGTA
CGCTGTTTCCGGCTTTCCGACGCTGTACTTCTTTCCCAAAGGCGCCGATGAGAAGCCGGTCGAGTACA
AGAATGGCCGCAACCTGGAGGACTTCCTCACCTTCGTGAACGAGAACGCCGGCAAGCACCCGCCTCGCT
AACGGAGACCTCTCATGGGAGTACGGCGTCATCGCAGAGCTCGCGGAGGCGGTCGCGCGTGTGGCGAC
GAGCTCCGGCGAGAGCTCCAAGGCAGCAGTAGAGGCGGTGAAGGCGGTCGCTTCCACGCTGACTGAGA
GCGAGGACGCCGCGTACTACATCAAGGCAGCGGAACGCATTGCGGCGAAGGGCCCCGCGTACGTGGAG
AGTGAATCGGCTCGCCTCAAGCGCACCCTCGGAGGCCCTGTGGCGGGCGATCGCCGTGATAACATGGT
GATGCGCCTGAATATTCTGACCTCGATCCAGAAGCACATGAAGTAG
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CGACGCTATACAACAAGTACAAGCATCTCGGCTTCACGGTACTGGCGTTCCCGTGCAACCAGTTCGCC
GGTCAGGAACCTGGAACAGAGGAGGAGGTGAAGGAGTTCGCCTGCACGCGTTTCAAGGCTGAGTTCCC
CATTATGGAGAAGGTCTGTGTCAACGGCGAGCACGAGCACCCGCTGTACCACTACTTGAAGAGCAAGT
GCAAGGGTATCCTCGGCACGACGTTTGTGAAGTGGAACTTCACGGCGTTCCTGGTGGACAAGGACGGC
CATCCCGTGTGCCGCTTCGCGCCCGGTGCGACGGTGTCCGAAATCGAGAAGAAGTTGCTGCCGCTACT
GCAGGCTGACAGTGACGGTGCAAAGGTGTTGTCAAGCACTCAGTCGTGA
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